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NOTICE 

This reference is intended to provide data about chemical 
hazards and guidelines for those trained in the proper use and 
application of pesticides and agricultural chemicals and 
trained to respond to hazardous materials spills and 
accidents. It is not intended as a primary source of research 
information. As with any reference, it cannot include all 
information o r  discuss all situations that might occur. It 
cannot be assumed that all necessary warnings and 
precautionary measures are  contained in this work, and 
that other, o r  additional, information o r  assessments 
may not be required. Most of all, it cannot replace the 
training and experience of individual responders. 
Extreme care has been taken in the preparation of this 
work and, to the best knowledge of the publisher and the 
editors, the information presented is accurate and no 
warranty is expressed o r  implied. No warranty, 

express o r  implied, is made. Information may not be 
available for some chemicals; consequently, an absence 
of data does not necessarily mean that a substance is not 
hazardous. For major incidents it will be necessary to 
obtain additional detailed information from other 
resources as well as more expertise from those with more 
extensive training. Neither the publisher nor the editors 
assume any liability o r  responsibility for completeness or 
accuracy ofthe information presented o r  any damages of 
any kind alleged to result in connection with, o r  arising 
from, the use of this book. The publisher and the editors 
strongly encourage all readers, and users of chemicals, to 
follow the manufacturers' o r  suppliers' current 
instructions, technical bulletins, and material safety data 
sheets (MSDSs) for specific use, handling, and storage of 
all chemical materials. 

... 
Ill 
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Preface ix 

Preface 

This companion to Sittig’s Handbook of Toxic and 
Hazardous Chemicals and Carcinogens provides chemical, 
regulatory, health, and safety information on nearly 800 
pesticides and other agricultural chemicals. These products 
are organized with common names, chemical synonyms, 
trade names, chemical formulae, US EPA (United States 
Environmental Protection Agency) pesticide codes, EEC 
(European Economic Community), EINECS (European 
Inventory of Existing Commercial Substances), RTECS 
(Registry of Toxic Effects of  Chemical Substances), CAS 
(Chemical Abstract Service numbers), and other unique 
identifiers so that all who may have contact with, or interest 
in them can find needed information quickly. 
For the most part, and in keeping with the broad changes 
initiated with the fourth edition of  Sittig’s Handbook of 
Toxic and Hazardous Chemicals and Carcinogens, this 
work i s  focused on “regulated chemicals.” This implies 
recognition by some government agency, or rule-making 
body. For example, the “Regulatory Authority” section has 
been expanded, now containing U.S. federal listings as well 
as those for California, the largest agricultural state. Data 
are furnished, to  the extent currently available, in a multi- 
section uniform format to make it easy for users who wish 
to find information quickly or  to compare data within 
various records in any or all of  these important categories: 

Chemical Name 
Use Type 
CAS Number 
Formula 
Alert 
Synonyms 
Trade Names 
Producers 
Chemical Class 
EPA/OPP PC Code 
California DPR Chemical Code 
ICSC Number 
RTECS Number 
EEC Number 
EINECS Number 
Uses 
Human toxicity (long-term) 
Fish toxicity (threshold) 
U.S. Maximum Allowable Residue Levels (with CFR 
citations) 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens 
U.S. NTP 
California Prop. 65 
U.S. TRI 
IARC 
Label Signal Word 
WHO Acute Hazard 

Endocrine Disruptor 
Regulatory Authority 
Description (and physical properties) 
Incompatibilities 
Permissible Exposure Limits in Air 
Determination in Air 
Permissible Concentration in  Water 
Determination in Water 
Routes of Entry 
Harmful Effects and Symptoms 
Short Term Exposure 
Long Term Exposure 
Points of  Attack 
Medical Surveillance 
First Aid 
References 

It should be noted that a “regulated chemical” need not 
indicate that it is a “registered product.” Products are 
constantly being registered, canceled, or transferred in the 
U.S. by the EPA. Nevertheless they may be acceptable in 
other countries. When used on food products imported into 
the U.S., they may be subjected to inspection by the USDA 
(U.S. Department of Agriculture) at ports of entry. 
Although every effort has been made to produce an 
accurate and highly useful handbook, the author appreciates 
the need for constant improvement. Any comments, 
corrections, or advice from users ofthis book are welcomed 
by the author who asks that all correspondence be 
submitted in writing and mailed to the publisher who 
maintains a file for reprints and future editions. 
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Introduction 

Each year, over 350 billion pounds of toxic chemicals are 
manufactured worldwide. In the United States over 120 
billion pounds of pesticides are used annually by industry, 
government and homeowners. In 200 1, worldwide 
expenditures on pesticides totaled more than $32 billion, 
with herbicides accounting for 40% of the total, followed 
by insecticides, fungicides and other types of pesticides. 
One third ofthe world’s overall expenditures for pesticides 
come from the U.S.‘’’ 
The toxic chemicals problem in the United States, and 
indeed in all the world, is frightening and abundant news 
stories abound. In the night of December 2, 1984, in 
Bophal, India, 7,000 people died from a leak of methyl 
isocyanate gas, causing the world’s worst industrial 
accident. 
In the U.S. alone, nearly five million chemical poisonings 
occur annually, resulting in thousands of deaths. A good 
preponderance of those are from pesticides and other 
chemicals used in agriculture. Local news outlets 
frequently report incidents that do not reach national 
attention. Near Bakersfield, California, 22 farm workers 
were poisoned when a crop dusting plane applied a mixture 
of chlorpyrifos, fenpropathrin, and profenofos to a 
neighboring cotton field. In addition, as many as 225 farm 
workers in nearby grape fields were exposed and later 
released.“’ 
The widespread use of pesticides and other chemicals on 
our food supply and other crops is a constant, potential 
threat to the health and economic livelihood of millions of 
farm workers. These workers face the highest rate of 
chemical-related illness of any occupational group in a 
workplace. Moreover, in many cases, collateral exposure 
in their homes and drinking water occurs. In June, 1999, 
the coalition Californians for Pesticide Reform (CPR) 
published Fields of Poison: California Farinworkers and 
Pesticides which presented data on the use and 
ramifications of the use of pesticides based on a report by 
the California Department of Pesticide Regulations (DPR). 
For five years beginning in 1991, DPR reported nearly 
4,000 cases of pesticide poisoning in farmworkers. It can 
be assumed that not all cases are reported and that 
pesticides can have a long-term affect on workers and their 
families from run-off into their water supply, from ambient 
air, and from living in or near fields that have been treated 
with pesticides. 
The effects of pesticide poisoning stretch far beyond state 
borders. U.S. sales for food and feed crops were halted in 
1989 because of health considerations caused by the Alar 
scare on apples. An entire industry was halted for months. 
And today, the mere idea of intentionally poisoning our 
food supply with pesticides or microorganisms has given 
rise to a new threat- “agroterrorism.” 
The use of pesticides and agricultural chemicals has been 
the theme of numerous books and database materials. 

However, none of these resources publish a clear, quick, 
and concise reference containing hazard information with 
a focus on identification, regulation and food product 
usage. This is the goal of Sittig’s Handbook of Pesticides 
and Agricultural Chemicals. 
This book highlights critical data on nearly 800 important 
and/or regulated toxic and hazardous chemicals that are 
used as pesticides in agriculture or in residential and 
commercial applications. In addition to pesticides, 
hundreds of fertilizers, plant and insect growth regulators. 
and biocides are covered. Many of these chemicals are not 
allowed to be used in the United States but many have 
worldwide application. Others products are manufactured 
or formulated in one country (such as the United States) 
and shipped to other parts of the world to be used on 
another country’s agricultural products. 
Here is an important addition to the libraries of all persons 
engaged in agriculture, e.g., food processing, pesticide and 
agrochemical manufacturing/formulating personnel, 
agriculture extension personnel, agricultural and 
environmental management, pesticide applicators, and food 
safety scientists and toxicologists. In addition, industrial 
hygienists and industrial safety engineers, lawyers. 
physicians, legislators, enforcement officials, emergencq 
response personnel, technical librarians, and waste disposal 
operators will also find essential information in  this 
resource. 
The use of this reference is not meant to be a substitute for 
environmental or workplace hazard communication 
programs required by regulatory bodies such as EPA. 
USDA, or OSHA, and/or any other U.S., foreign, or 
international government agencies. If data are required for 
legal purposes, the original source documents and 
appropriate agencies, which are referenced, should be 
consulted. 
Following the Introduction is a key to the abbreviations and 
acronyms used in the handbook. 

How to Use This Book 

Nearly 800 substances are profiled in this reference and the 
information is organized into sections described here. 
When a category is omitted, it indicates a lack of available 
informat ion. 
Chemical Name: Each record is arranged alphabetically by 
a chemical name used by regulatory and advisory bodies. I n  
most cases, this is not a product name or trade name. 
Use Type: The general agricultural use is given, e.g., 
herbicide, insecticide, fungicide, rodenticide, miticide, 
fertilizer, biocide, etc. The U.S. Department of Agriculture 
recognizes the following types of pesticides that are related 
because they are used against the same type of pests. 

Acaricides: Kill mites, ticks, and spiders that feed on 
plants and animals. Also called miticides. 
Algicides: Control algae in lakes, canals, swimming 
pools, water tanks, and other sites. 
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Antifouling agents: Kill or repel organism that attach to 
underwater surfaces, such as boat bottoms. 
Antimicrobials: Kill microorganisms (such as bacteria 
and viruses). 
Attractants: Attract pests, e.g., to  lure an insect or rodent 
to a trap. Food is not considered a pesticide when used 
as an attractant. 
Avicides: Kill birds 
Biopesticides: These are certain types of  pesticides 
derived from such natural materials as animals, plants, 
bacteria, and certain minerals. 
Biocides: Kill microorganisms. 
Defoliants: Cause leaves or  other foliage to drop from a 
tree or growing plant, usually to facilitate harvest. 
Various highly persistent types have been used by the 
military. 
Desiccants: Promote drying of living tissues, such as 
unwanted plant tops. 
Disinfectants and sanitizers: Kill or inactivate disease- 
producing microorganisms on inanimate objects. 
Fungicides: Kill fungi (including blights, mildews, 
molds, and rusts). 
Fumigants: Produce gas or vapor intended to  destroy 
pests in buildings or soil. 
Herbicides: Kill weeds, grasses and other plants that 
grow where they are not wanted. May be organic or 
inorganic. 
Insect growth regulators: Disrupt the molting, maturity 
from pupal stage to  adult, or other life processes of  
insects. 
Insecticides: Kill insects and arthropods. 
Miticides: Kill mites, ticks, and spiders that feed on 
plants and aniinals. Also called acaricides. 
Microbial pesticides: Microorganisins that kill, inhibit, 
or out compete pests, including insects or other 
microorganisms. 
Molluscicides: Kill snails and slugs. 
Nematicides: Kill nematodes (microscopic, worm-like 
organisms that feed on plant roots). 
Ovicides: Kill eggs of  insects and mites. 
Pheromones: Biochemicals used to disrupt the mating 
behavior o f  insects. 
Piscicides: Kill fish. 
Plant growth regulators: Substances (excluding 
fertilizers or other plant nutrients) that alter the expected 
growth, flowering, or reproduction rate of plants. 
Predacides: Kill vertebrate predators. 
Repellents: Repel pests, including insects (such as 
mosquitoes) and birds. 
Rodenticides: Control mice and other rodents. 
Synergists: Improve the performance of  another 
pesticide. Usually an inert ingredient. 

CAS Number: The CAS number is a unique identifier 
assigned to each chemical registered with the Chemical 
Abstracts Service (CAS) of  the American Chemical 
Society. This number is used to identify chemicals on the 
basis of  their molecular structure. CAS numbers, in the 

format xxx-xx-x, can be used in conjunction with chemical 
names for positive identification. CAS numbers should 
always be used in conjunction with substance names to 
avoid confusion with like-sounding names, like benzene 
(71-43-2) and benzine (8032-32-4). 
Formula: Generally, this has been limited to a commonly 
used one-line chemical formula. In the case of some 
organic compounds it has been possible to represent 
chemical structure. 
Alert: This section serves as a notice of particular 
information that does not fit neatly into other categories in 
the chemical record, such as special regulatory actions and 
EPA designations. 
Synonyms: This section contains scientific, product, trade, 
and other synonym names that are commonly used for each 
hazardous substance. Some of  these names are registered 
trade names. Some are provided in other major languages 
other than English including Spanish, French, German. 
Dutch, Polish, and Italian. In  some cases, “trivial” and 
i m p o r t a n t  n i c k n a m e s  ( s u c h  a s  T D E  f o r  
tetrachlorodiphenylethane) have been included because 
they are frequently used in general communications, in the 
workplace, and in regulatory matters. This section is 
important because the various “regulatory” lists published 
by federal, state, international, and advisory bodies and 
agencies often use different names for the same pesticides 
and agricultural chemicals. Every attempt has been made to 
ensure the accuracy ofthe synonyms and trade names found 
in this volume, but errors are inevitable in compilations of 
this magnitude. Please note that this volume may not 
include the names of  all products currently in commerce, 
particularly mixtures, that may contain regulated chemicals. 
The synonym index contains all synonym names listed i n  
alphabetical order. It should be noted that organic clieinicnl 
prefixes and interpolations such as a, /), 6: d, or other 
Greek letters; 0- (ortho-), 117- (meta-); p -  (para-); as- or 
asym- (asymmetric), prim- (primary), sec- (secondary), 
trans-, cis-, n- (normal-), and numerals are not treated as 
part of  the chemical name for the purposes of 
alphabetization. 
Trade Names: Most of the registered trade names included 
in this work are in current use or were registered at one 
time in the United States. In many cases, the trade names 
are also marketed in foreign markets; where available, trade 
names of pesticides made by foreign manufacturers and 
marketed primarily in foreign markets are also included. 
Producers: The companies named here are m j o r  
manufacturers of the agrocheinicals or retain the registered 
trade names. Each company is identified with the country 
where their main headquarters are. Not included are 
companies that repackage the principal chemicals into their 
own products, such as formulators, wholesalers, 
distributors, farm co-ops, importers, and exporters. Also 
not included are those companies, many ofwhoin are major 
manufacturers, who hold licenses to market products of 
other producers in various countries. 
Chemical Class: This field describes pesticide family. i.e.. 
carbamate, organophosphate, triazine, etc.; or the cheniical 
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family, i.e., aromatic amine, aldehyde, inorganic metals, 
halogenated organic compounds, etc. 
EPA/OPP PC Code: This field contains the six-digit 
pesticide code assigned by the US EPA. 
California DPR Chemical Code: This field contains the 
pesticide code assigned by the California Department of 
Pesticide Registration (DPR). 
ICSC Number: International Chemical Safety Cards 
summarize essential information on chemical substances 
and are developed cooperatively by the International 
Programme on Chemical Safety (IPCS) and the 
Commission of  the European Union (EC). 
RTECS Number: The RTECS numbers (Registry of  
Toxic Effects of  Chemical Substances) are assigned and 
published by NIOSH. The RTECS number in the format 
ABxxxxxxx may be useful for online searching for 
additional toxicologic information on specific substances. 
For example, it can be used to  provide access to  the 
MEDLARS@ computerized literature retrieval services of  
the National Library of  Medicine in Washington, DC. 
EEC Number: The EEC and identification number is used 
by the European Economic Community. 
EINECS Number: An identification number from 
“European Inventory of Existing Commercial Chemical 
Szibstances,” published by the European Community, 
Luxembourg, Brussels. 
Use ofthese identification numbers for hazardous materials 
will (a) serve to verify descriptions of  chemicals; (b) 
provide for rapid identification of  materials when it might 
be inappropriate or  confusing to require the display of 
lengthy chemical names on vehicles; (c) aid in speeding 
communication of  information on materials from accident 
scenes and in the receipt of  more accurate emergency 
response information; and (d) provide a means for quick 
access to immediate emergency response information in the 
“North American Emergency Response Giiideho~k.”‘~‘’ In 
this latter volume, the various compounds have assigned 
“ID Numbers” or identification numbers which correspond 
closely (but not always precisely) to  the UN listing.‘20’ 
Uses: This is a brief summary of  agricultural applications 
and uses found for the substance in other fields. For 
specific crops, target insects, weeds, varmints and fungi, 
the user is referred to the reference sources cited at the end 
of  each chemical listing. In many cases, the pesticides are 
not registered for use in the U.S. but are used in other 
countries. 
U.S. Maximum Allowable Residue Levels: These are the 
tolerance levels, in parts per million (ppm), for individual 
crops. The tolerance levels are established by the EPA and 
reported in 40 CFR 180. Readers are cautioned that these 
levels for country-wide usages and are reviewed and 
modified frequently to reflect regulatory changes, petitions 
by individual companies, or scientific developments; 
consequently, be encouraged to verify the tolerances in the 
EPA web site. State exceptions to the federal standards are 
not included here. 
Human toxicity (long-term): This field contains 3 items: 
The hazard rating/long-term toxicity level (ppb)/toxicity 

type. This represents a relative long-term toxicity index for 
humans. The hazard rating (Extra High, High, Intermediate, 
Low, Very Low) are indicators of  the relative risk to 
humans. The figure in ppb is calculated with respect for 
humans by the US EPA. The last item in this field is the 
toxicology “type” for the value expressed in ppb. Toxicities 
are based on availability in the priority order: MCL, I IA. 
and CHCL. H A  is used for Cancer Groups C, D, E. and 
Unclassified. CHCL is used for Cancer Groups A, B I and 
B2 when MCL is unavailable. 

MCL (EPA’s Maximum Contaminant Level). Maximum 
permissible long-term pesticide concentration allowed in 
a public water source. 
HA (Health Advisory) Determined by the US EI’A 
Office of  Water (OW). The concentration o f a  chemical 
in drinking water that is not expected to cause any 
adverse non-carcinogenic effects over the lifetime 
exposure with a margin of  safety. In accordance with 
O W  policy, Health Advisories are not calculated for 
chemicals that are known or probable carcinogens (EPA 
Cancer class A and B). 
CHCL* (Chronic Human Carcinogen Level, calculated). 
The concentration at which there is a 1 in 100,000 
probability of  contracting cancer. A CHCL provides a 
concentration comparable to an MCL. 

Fish toxicity (threshold): This field contains three items: 
The hazard ratingitoxicity threshold (ppb)/toxicity type. 
The hazard rating (Extra High, High, Intermediate, Low, 
Very Low) is based on Maximum Acceptable Toxicant 
Concentration (MATC), the soluble pesticide toxicity level 
for fish that is an indicator of the relative risk to the 
environment. The hazard rating is followed by the fish 
toxicity threshold for an active ingredient expressed in parts 
per billion (ppb) and determined empirically by performing 
long-term or life-stage toxicity tests. The final item i n  this 
field contains the type of  toxicity for the toxicity threshold 
(MATC). 
Carcinogen/Hazard Classifications: 
U.S. EPA Carcinogens: The EPA has evaluated chemicals 
for their carcinogenic potential according to “Proposed 
Guidelines for Carcinogenic Risk Assessment.” published 
April 23, 1996 in the Federal Register (FR: 17960- I80 1 I ) 
NTP: The National Toxicology Program, U.S. Department 
of  Health and Human Services, 10’” Report on 

Carcinogens. Coord ha tes  studies from seve I-a I govern men t 
agencies and classifies results in two categories: 

Known to be a human carcinogen: There is sufficient 
evidence of  carcinogenicity from studies in  humans 
which indicates a causal relationship between exposure 
to the agent, substance or mixture and human cancer. 
Reasonably anticipated to be a hiinian carcinogen: 
There is limited evidence ofcarcinogenicity from studies 
in humans, which indicates that causal interpretation I S  

credible, but that alternative explanations, such as 
chance, bias or confounding factors, could not adequately 
be excluded; or there is sufficient evidence of 
carcinogenicity from studies in experimental animals 
which indicates there is an increased incidence of 
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CATEGORY I 

Danger 

malignant andlor a combination of malignant and benign 
tumors: (1) in multiple species or at multiple tissue sites, 
or (2) by multiple routes of exposure, or (3) to an 
unusual degree with regard to incidence, site or type of 
tumor, or age at onset; or there is less than sufficient 
evidence of carcinogenicity in humans or laboratory 
animals; however, the agent, substance or mixture 
belongs to a well defined, structurally-related class of 
substances whose members are listed in a previous 
Report on Carcinogens as either a known to be human 
carcinogen or reasonably anticipated to be human 
carcinogen, or there is convincing relevant information 
that the agent acts through mechanisms indicating it 
would likely cause cancer in humans. See 
http://ehp.niehs.nih.gov/roc/toc I 0.htnillittoc 

California Prop. 65: California's Proposition 65, The 
Safe Drinking Water and Toxic Enforcement Act of 
1986, requires that warnings be given to individuals 
exposed to substances which cause cancer or 
reproductive toxicity. Chemicals Known to the State to 
Cause Cancer or Reproductive Toxicity is published 
each year and describes the type of toxicity (cancer; male 
and/or female developmental), the CAS number, and the 
date listed or delisted. For updated information, see 

CATEGORY I1 CATEGORY 111 CATEGORY IV 

Warning Caution Caution 

http:llwww.oehha.ca.ov/prop65/prop65 list/files/P65sin 
gle061 104a.pdf 
U.S. TRI: The Toxic Release Inventory (TRI) is an EPA 
database that contains information on toxic chemical 
releases and other waste management activities reported by 
industrial and federal facilities. If the agrichemical is 
reported by TRI as a known carcinogen. it is indicated 
here. 
IARC: The International Agency for Research on Cancer 
(IARC) coordinates and conducts both epidemiological and 
laboratory research into the causes of cancer. See 
wvw . i ar c . fr . 
Label Signal Word: The EPA assigns a signal word that 
is a description of the short-term (acute) toxicity of a 
formulated product. I t  must be displayed on product labels 
to alert users to potential hazards. There are four categories 
of signal words; their levels are shown below. Formulated 
products contain both active and inert or other ingredients. 
Examples of inert ingredients are carriers, stickers, 
solvents, and adjuvants. 
WHO Acute Hazard: The acute risk to health over a 
relatively short period of time, as established by the World 
H e a l t h  O r g a n i z a t i o n  ( W H O ) .  S e e  
www. inchem.orEldocuments/pds/pdsother/class.pdf 

0-200 mglkg 

0-0.2 mg/l 

Corrosive corneal 
opacity not 
reversible within 7 
days 

Corrosive 

HAZARD 
INDICATORS 

200-2000 mglkg 2000-20,000 tngikg > 70.000 ingikg 

0.2-2.0 mg/l 2.0-20 mg/l >20 mgll 

Corrosive corneal No corneal opacity; N o  irritation 
opacity reversible irritation reversible 
within 7 days; within 7 days 
irritation for 7 days 

Severe irritation at 72 Moderate irritation at Mild or slight 
hours 72 hours irritation at 72 

hours. 

Signal Words 

Oral LD,, 

Dermal LD,, 

Inhalation LC,, 

Eye Effects 

Skin Effects 

Source: 40CFRI 56.64 (Fe 

I 
0-50 mglkg 150-500 mgkg 1500-5000 mglkg I >5000 mg/kg 

The LD,, value is a statistical estimate of the number of mg of toxicant per kg of body weight required to kill 50% of a large 
population of test animals. 

Class LD,, for the rat (mg/kg body weight) 
Oral Dermal 

Solids* Liquids' Solids* Liquids* 
la Extremely hazardous 5 or less 20 or less 10 or less 40 or less 
Ib Highly hazardous 5 - 50 20 - 200 10-100 40 - 400 
I1 Moderately hazardous 50 - 500 200 - 2000 100- 1000 400 - 4000 
111 Slightly hazardous Over 500 Over 2000 Over 1000 Over 4000b 
'Note: The terms "solids" and "liquids" refer to the physical state of the active ingredient being classified. The LD;,, value is a 
statistical estimate of the number of mg of toxicant per kg of body weight required to kill 50% of a large population of test 

animals. 
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Eizrlocrirze Disruptor: EPA defines endocrine disruptors as 
compounds that “interfere with the synthesis, secretion, 
transport, binding, action, or elimination of natural hormones 
in the body that are responsible for the maintenance of 
homeostasis (normal cell metabolism), reproduction, 
development, and/or behavior.” Many endocrine disruptors 
are thought to mimic hormones, such as estrogen or 
testosterone. They have chemical properties similar to 
hormones that allow binding to hormone specific receptors 
on the cells of target organs. More information on endocrine 
effects can be found at the EPA Endocrine home page at 
littp:/l\l.?vw.esa.ciov.cndocrinc. 
Regulatory Authority: Contains a listing of major 
regulatory jurisdictions and authorities. Many law or 
regulatory references in this work have been abbreviated. For 
example, Title 40 of the Code of Federal Regulations, Part 
26 I ,  subpart 32 has been abbreviated as 40CFR26 1.32. The 
symbol ‘‘4” may be used as well to designate a section or 
part. Under the title of each substance, there are designations 
indicating whether the substance is: 

A carcinogen (the agency making such a determination, the 
nature of the carcinogenicity - whether human or animal 
and whether positive or suspected, are given in each case). 
These are frequently cited by IARC (International Agency 
for Research on Cancer)‘”), DFG (Deutche 
Forschungsgemeinschaft)”, NIOSH (U.S. National 
Institute for Occupational Safety and Health),(“) or the 
NTP (U.S. National Toxicology Programs).“o) It should be 
noted that the DFG have designated some substances as 
carcinogens not so classified by other agencies. 
A banned or severely restricted product as designated by 
the United Nations(13) or by the U.S. EPA Office of 
Pesticide Programs under FlFRA (The Federal Insecticide, 
Fungicide and Rodenticide 
A substance cited by the World Bank“’) 
A substance with an air pollutant standard set or 
recommended by OSHA and/or NIOSH,‘’8) ACGIH,‘” 
DFG,(3) or HSE.(33) OSHA limits are the enforceable pre- 
1989 PELS. The transitional limits that were vacated by 
court order have not been included. The NIOSH and 
ACGIH airborne limits are recommendations that do not 
carry the force of law. 
A substance whose allowable concentrations in workplace 
air are adopted or proposed by the American Conference 
of Government Industrial Hygienists“), Deutsche 
Forschungsgemeinschaft (German Research Society).(3) 
Substances whose allowable concentrations in air and other 
safety considerations have been considered by OSHA and 
NIOSH(’).Substances which have limits set in workplace 
air, in residential air, in water for domestic purposes or in 
water for fishery purposes as set forth by the former USSR- 
UNEPIIRPTC 
Substances that are specifically regulated by OSHA under 
29CFRI 91 0.100 1 to 29CFR1910.1050 
Highly hazardous chemicals, toxics, and reactives 
regulated by OSHA’s “Process Safety Management of 
Highly Hazardous Chemicals” under 29CFR19 10.1 19, 
Appendix A. 

Substances that are Hazardous Air Pollutants (Title I ,  Part 
A, Section 112) as amended under 42USC7412. This list 
provided for regulating at least 189 specific substances 
using technology-based standards that employ Maximum 
Achievable Control Technology (MACT) standards; and. 
possibly health-based standards if required at a later time. 
Section 112 ofthe Clean Air Act (CAA) requires emission 
control by the EPA on a source-by-source basis. Therefore. 
the emission of substances on this list does not necessarily 
mean that a firm is subject to regulation 
Regulated Toxic Substances and Threshold Quantities for 
Accidental Release Prevention. These appear as Accidental 
Release Prevention/Flammable Substances. Clean Air  Act 
(CAA) 5 I 12(r), Table 3, TQ (threshold quantity) in pounds 
and kilograms under40 CFR68.130. The accidental release 
prevention regulations applies to stationary sources that 
have present more than a threshold quantity of a CAA 
Section 112(r) regulated substance. 
Clean Air Act (CAA)Public Law 101-549, Title VI, 
“Protection of Stratospheric Ozone.” Subpart A. Appendix 
A-Class I and Appendix B, Class I I ,  Conti.olled 
Substances, (CFCs) Ozone depleting substances under 40 
CFR, Part 82. 

* Clean Water Act (CWA) Priority toxic water pollutants 
defined by the U.S. Environmental Protection Agency for 
65 pollutants and classes of pollutants which yielded 129 
specific substances.@) 
Chemicals designated by EPA as “Hazardous 
Substances”(4) under the Clean Water Act (CWA) 40 
CFRg 1 16.4, Table 1 16.4A. - Clean Water Act (CWA) Section 3 1 1 Hazardous Materials 
Discharge Reportable Quantities (RQs). This regulation 
establishes reportable quantities for substances designated 
as hazardous (see $ 1  16.4, above) and sets forth 
requirements for notification i n  the event ofdischarges into 
navigable waters. Source: 40 CFRS 1 17.3. amended at 
60FR30937. 
Clean Water Act (CWA) Section 307 List of Toxic 
Pollutants. Source: 40 CFR$40 1 .  15. 
Clean Water Act (CWA) Section 307 Priority Pollutant 
List. This list was developed from the List of Toxic 
Pollutants classes discussed above and includes substances 
with known toxic effects on human and aquatic life. and 
those known to be, or suspected of being, carcinogens. 
mutagens, or teratogens. Source: 40CFR423, Appendix A.  
Clean water Act, Section 3 13 Water Priority Chemicals. 
Source: 57FR4 I33 1 .  
RCRA Maximum Concentration of Contaminants for the 
Toxicity Characteristic with Regulatory levels in mgiL. 
Source: 40CFRs26 1.24. 
RCRA Hazardous Constituents. Source: 40CFRs26 1 ,  
Appendix VIII. Substances listed in this list have been 
shown, in scientific studies, to have carcinogenic. 
mutagenic, teratogenic or toxic effects on humans and 
other life forms. This list also contains RCRA waste codes. 
The words, “waste number not listed” appears when a 
RCRA number is NOT provided in Appendix VIII. 
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Corrosivity 

Characteristic Hazardous Wastes 

Liquids with a pH equal to or less than 2 or equal to or more than 12.5 or which corrode steel 
at a rate greater than 6 35 mm (0.25 in) per year @ 55°C (130°F). See $261.22. 

Ignitability 

“F” wastes 

*A nonaqueous solution containing less than 24% alcohol by volume and having a closed cup 
flashpoint below 60°C (140°F) using Pensky-Martens tester or equivalent. 
*An ignitible compressed gas. 
*A non-liquid capable of burning vigorously when ignited or causes fire by friction, moisture 
absorption, spontaneous chemical changes at standard pressure and temperature. *An oxidizer 
See $26 I .2 I .  

Hazardous wastes from nonspecific sources $26 1.3 1. 

“P” Wastes 

Reactivity 

Acutely hazardous wastes from discarded commercial products, off-specification species, 
container residues $261.33. Covers some 203 compounds and their salts plus soluble cyanide 
salts. 

*Unstable substances that undergo violent changes without detonating. -Reacts violently with 
water or other substances to create toxic gases. -Forms potentially explosive mixtures with air, 
See $26 1.23. 

Toxicity A waste that leaches specified amounts of metals, pesticides, or organic chemicals using 
Toxicity Characteristic Leaching Procedure (TCLP). See $261, Appendix 11,  and $268, 
Appendix I .  

1 “ K ’  Wastes I Hazardous wastes from specific sources $261 3 2 .  

“U” Wastes Hazardous wastes from discarded commercial products, off-specification species, containcr 
residues $26 1.34. Covers some 455 compounds and their salts and some isomers of these 
compounds. 

RCRA Maximum Concentration of Contaminants for the 
Toxicity Characteristic. Source: 40CFR$26 1.24, Table I .  
These are listed with regulatory level in mg/L and “D” waste 
numbers representing the broad waste classes of ignitability, 
corrosivity, and reactivity. 

EPA Hazardous Waste code(s), or RCRA number, appears 
in its own field. Acute hazardous wastes from commercial 
chemical products are identified with the prefix “P.” 
Nonacutely hazardous wastes from commercial chemical 
products are identified with the prefix “U.“ 
RCRA Universal Treatment Standards. Lists hazardous 
wastes that are banned from land disposal unless treated to 
meet standards established by the regulations. Treatment 
standard levels for wastewater (reported in mg/L) and 
nonwastewater [reported in mgikg or mg/L TCLP 
(Toxicity Characteristic Leachability Procedure)] have 
been provided. Source: 40CFR$268.48 and revision, 
61FR15654. 

9 RCRA Ground Water Monitoring List. Sets standards for 
owners and operators of hazardous waste treatment, 
storage, and disposal facilities, and contains test methods 
suggested by the EPA (see Report SW-846) followed by 
the Practical Quantitation Limit (PQL) shown in 

parentheses. The regulation applies only to the listed 
chemical; and, although both the test methods and PQL are 
provided, they are advisory only. Source: 40CFRs264, 
Appendix IX. 
Safe Drinking Water Act (SDWA) Maximum Contaminant 
Level Goals (MCLG) for Organic Contaminants. Source: 
40CFR$141 and $141 S O ,  amended 57FR3 1776. 
Maximum Contaminant Levels (MCL) for Organic 
Contaminants. Source: 40CFRS 14 1.6 1. 
Maximum Contaminant Level Goals (MCLC) for 
Inorganic Contaminants, Source: 40CFRs14 1.5 1 .  
Maximum Contaminant Levels (MCL) for Inorganic 
Contaminants. Source: 40CFRS 14 I .62. 
Maximum Contaminant Levels for Inorganic Chemicals. 
The maximum contaminant level for arsenic applies only 
to community water systems. Compliance with the MCL 
for arsenic is calculated pursuant to $141.23. Source: 
40CFR$141.1 I .  
Secondary Maximum Contaminant Levels (SMCL). 
Federal advisory standards for the States concerning 
substances that affect physical characteristics (i.e., smell. 
taste, color, etc.) of public drinking water systems. Source: 
40CFR$ 143.3. 
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CERCLA Hazardous Substances ("RQ" Chemicals). From 
Consolidated List of Chemicals Subject to the Emergency 
Planning and Community Right-to-Know Act (EPCRA) 
and Section I12(r) of the Clean Air Act, as Amended. 
Source: EPA 550-B-98-017 "Title III List of Lists." 
Releases of  CERCLA hazardous substances in quantities 
equal to or greater than their reportable quantity (RQ), are 
subject to reporting to  the National Response Center under 
CERCLA. Such releases are also subject to state and local 
reporting under $304 of  SARA Title 111 (EPCRA). 
CERCLA hazardous substances, and their reportable 
quantities, are listed in 40CFRS302, Table 302.4. RQs are 
shown in pounds and kilograms for chemicals that are 
CERCLA hazardous substances. For metals listed under 
CERCLA (antimony, arsenic, beryllium, cadmium, 
chromium, copper, lead, nickel, selenium, silver, thallium, 
and zinc), no reporting of  releases of  the solid is required 
if the diameter of  the pieces of  solid metal released is I00 
micrometers (0.004 inches) or greater. The RQs shown 
apply to  smaller particles. 
EPCRA $302 Extremely Hazardous Substances (EHS). 
From Consolidated List of Chemicals Subject to the 
Emergency Planning and Community Right-to-Know Act 
(EPCRA) and Section IIZ(r) of the Clean Air Act, as 
Amended. Source: EPA document 550-B-98-017 "Title III 
List of Lists" The presence of  Extremely Hazardous 
Substances in quantities in excess of  the Threshold 
Planning Quantity (TPQ), requires certain emergency 
planning activities to be conducted. The Extremely 
Hazardous Substances and their TPQs are listed i n  
40CFRS355, Apendices A & B. For chemicals that are 
solids, there may be two TPQs given ( e g ,  50011 0,000). In 
these cases, the lower quantity applies for solids in powder 
form with particle size less than 100 microns; or, if the 
substance is in solution or in molten form. Otherwise, the 
higher quantity (10,000 pounds in the example) TPQ 
applies. 
EPCRA $304 Reportable Quantities (RQ). In the event of  
a release or spill exceeding the reportable quantity, 
facilities are required to notify State emergency response 
commissions (SERCs) and Local Emergency Planning 
Committees (LEPCs). From Consolidated List of 
Chemicals Subject to the Emergency Planning and 
Community Right-to-Know Act (EPCRA) and Section 
I I2(r) of the Clean Air Act, as Amended. Source: EPA 
document 550-B-98-0 17, Title I l l  List ofLists 
EPCRA Section 3 13 Toxic Chemicals. From Consolidated 
List of Chemicals Subject to the Emergency Planning and 
Community Right-to-Know Act (EPCRA) and Section 
I12/r) of the Clean Air Act, as Amended. Source: EPA 
document 550-B-98-0 17 Title I11 List of  Lists." Chemicals 
on this list are reportable under $313 and $6607 of  the 
Pollution Prevention Act. Some chemicals are reportable 
by category under 5313. Category codes needed for 
reporting are provided for the EPCRAS3 I3  categories. 
Information and Federal Register references have been 
provided where a chemical is subject to an administrative 
stay, and not reportable until further notice. 

From Toxic Chemical Release Inventory Reporting Forin 
R and Instructions, Revised March 1996, EPA document 
745-K-96-00 1 was used for de i~inimis concentrations. 
toxic chemical categories. Missing from the category 
listing was "chlorophenols" which has a reportable de 
minimis concentration of  1 .O%. 
Chemicals which EPA has made the subject of Chemical 
Hazard Information Profiles or "CHIPS" review 
documents. 
Chemicals which NIOSH has made the subject 01' 
Information Pvojile review documents on C'z/rrm/ 
Intelligence Bulletins. 
Carcinogens identified by the National Toxicology 
Program of  the U.S. Department of Health and Human 
Services at Research Triangle Park, NC.''o' 
Chemicals that were covered in the periodical Dcingerous 
Properties ofIndustria1 Materials Report formerly edited 
by N. Irving Sax, Richard Lewis, and Jan C. Prager, 
published by Van Nostrand Reinhold, New York. 
Chemicals described in the 2-volume Encyclopetliu of 
Occupational Health and Sujdy published by the 
International Labor Office."') 
Most of the  chemicals covered in the Legal File published 
by International Register of  Potentially Toxic Chemicals 
Program (IRPTC) of  the United Nations.(") The reader 
who is particularly concerned with legal standards 
(allowable concentration in air, in water or in foods) is 
advised to check these most recent references because data 
may exist in this UN publication which has not been 
quoted in toto in this volume because of  time and space 
limitations. 
A substance regulated by EPA"' under the major 
'environmental laws: Clean Air Act, Clean Water Act, Safe 
Drinking Water Act, RCRA, CERCLA, EPCRA, etc. A 
more detailed list appears above. And a substance with 
environmental standards set by some international bodies 
including Canada and the former USSR.'"" 

If additional guidance or compliance assistance is needed, 
you are encouraged to use the information resources found in 
the Appendix. In particular, the Directoiy of'lndirsri~ial und 
Professional Agricheniical and Food-related Orgunizations, 
the Directory of Hotlines, Databases and Web Sites, and the 
Agrichemical Web Sites directory provide gateways into a 
wealth of  information on agrichemicals and food safety much 
too extensive to be included in this reference work. In  
addition, each state in the U.S. has its own statutes and 
regulations. Their agencies can be located in the Directoi:v of' 

State Regulatory Agencies. 
Description: This section contains a summary of  physical 
properties of  the substance including state (solid, liquid or 
gas), color, odor description*, solubility or miscibility in 
water, molecular weight, boiling point, freezingimelting 
point, vapor pressure, flash point. autoignition temperature. 
explosion limits in air, Hazard Identification (based on 
NFPA-704 M Rating System) in the format. Health 5 .  
Flaininability x, Reactivity x (see also below for a detailed 
explanation of  the System and Fire Diamond), and 
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Signal 

OctanoliWater coefficient. This section may also contain 
relevant comments about the substance. 
Boiling Point at 1 atm: The value is the temperature of a 
liquid when its vapor pressure is 1 atm. For example, when 
water is heated to 100°C (2 12°F) its vapor pressure rises to 
1 atm and the liquid boils. The boiling point at 1 atm 
indicates whether a liquid will boil and become a gas at any 
particular temperature and sea-level atmospheric pressure. 
Melting/Freezing Point: The meltingifreezing point is the 
temperature at which a solid changes to liquid or  a liquid 
changes to a solid. For example, liquid water changes to solid 
ice at 0°C (32°F). Some liquids solidify very slowly even 
when cooled below their meltingifreezing point. When 
liquids are not pure (for example, salt water) their 
meltingifreezing points are lowered slightly. 
Vapor Pressure: The pressure exerted by a vapor when it is 
in equilibrium with the liquid from which it is derived. 
Pesticides with vapor pressure values of more than have 
a high potential for volatile loss. Pesticides with vapor 
pressure values of  less than have a low potential for 
volatile loss. 
Flash Point; This is defined as the lowest temperature at 
which vapors above a volatile combustible substance will 
ignite in air when exposed to  a flame. Depending on the test 
method used, the values given are either Tag Closed Cup 
(cc.) (ASTM D56) or Cleveland Open Cup (oc) (ASTM 
D93). The values, along with those in Flanimable Limits in 
Air and Autoignition Teniperature below, give an indication 
of  the relative flammability of  the chemical. In general, the 
open cup value is slightly higher (perhaps 10" tol5"F higher) 

Susceptibility to Release of 
Energy 

than the closed cup value. The flash points of flammable 
gases are often far below 0" (F  or C) and these values are of 
little practical value, so the term "flammable gas" is often 
used instead of  the flash point value. 
Autoignition Ten2perature: This is the minimum temperature 
at which the material will ignite without a spark or flame 
being present. Values given are only approximate and may 
change substantially with changes in  geometry, gas, or vapor 
concentrations, presence o f  catalysts, or other factors. 
Flanimable Limits in Air: The percent concentration in air 
(by volume) is given for the LEL (lower explosive- 
flammable-limit in air, YO by volume) and U E L  (~ipper  
explosive-flammable-limit in air, % by volume), at room 
temperature, unless otherwise specified. The values, along 
with those in Flash Point and Autoignition Temperature give 
an indication of  the relative flammability o f t h e  chemical. 
NFPA Hazard Classifications: The NFPA 704 Hazard 
Ratings (Classifications) are reprinted with permission from 
"Fire Protection Guide to Hazardous Materials," I I th edition, 
National Fire Protection Association, Quincy, MA. 0 1994. 
The classifications are defined in the Table below. 
It should be noted that OSHA and DOT have differing 
definitions for the term "flammable liquid" and "combustiblc 
liquid." DOTdefines a flammable liquid as one which, under 
specified procedures, has a flashpoint of  140°F (60°C) or 
less. A combustible liquid is defined as "having a flashpoint 
above 140°F (60°C) and below 200°F (93"C)." OSHA 
defines a combustible liquid as having a flash point above 
100°F (37.7"C). 

Type of Possible Injury 

National Fire Protection Association (NFPA) Fire Diamond 

Signal Susceptibility of Materials to 
Burn 

Health I 

Signal 

4 Materials which on very short 
exposure could cause death 01 
major residual inlt iv 

4 Materials which will rapidly or 
completely vaporize at 
atmospheric pressure and normal 
ambient temperature, or which are 
readily dispersed in air and which 
will burn readily. 

Materials which oii short 
exposure could cause serious 
temporary or residual in.jury. 

3 Liquids and solids that can be 
easily ignited under almost all 
normal temperature conditions 

Materials that, on intense or 
continued (but not chronic) 
cxposure, could cause teinporary 
incapacitation or possible 
residual injury. 

2 Materials that must bc moderately 
heated or exposed to relatively 
high ambient temperatures before 
ignition cai i  occur 

I I 

4 Materials that, i i i  theinsclvcs. are 
readily capable of detonatioii. 
explosive decomposition or e\plohive 
reaction at iiormal teniperaturcs a i d  
pressures 

3 Materials that. i i i  theinselveb. are 
capablc of dctonatioii or explosive 
decomposition but rcqtiirc a strong 
initiating source or whicli mList be 
heated tindcr conliiicment betbre 
initiation or which rcact euplosivcly 
with water. 

2 Materials that readily undergo vioIcii[ 
chciiiical changes at clcvated 
teinperattircs and pressure or wli~cli 
react violently with u x c r  or uliicli 
may form explosive i i i ix t i i rcs wit11 
water. 
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Type of Possible Injury 

Special ~ N 

Signal Susceptibility of Materials to Signal Susceptibility to Release of 
Burn Energy 

Materials which on exposure 
would cause irritation but only 
minor residual injury. 

Materials that, on exposure 
under tire conditions, would 
offer no hazard beyond that of 
ordinary combustible inaterial 

Materials that must be preheated 
before ignition can occur. 

1 Material5 that i n  hemselves are 
normally stahle. bu t  which heconic 
unstable a t  elevated temperatures and 
pressures 

Materials that i i i  tliciiisclvcs are 
normally stable. cvcii undcr tire 
cxposurc conditions. and which are 
not reactive with watcr. 

1 

0 Materials that will not hurn. 0 

OctanoVWater Coefficient (Log KO, ). A statement of the 
ratio of the concentration in octanol to the concentration in 
water when a pesticide or agricultural chemical is dissolved 
in a mixture of these two liquids. This coefficient is used to 
indicate the pesticide's or agricultural chemical's relative 
potential for endangering the environment. The greater the 
value, the greater the chance of the pesticide or agricultural 
chemical accumulating in fats of living tissue, in particular 
at values greater than 3.0. 
Potential Exposure: A brief indication is given ofthe nature 
of exposure to each compound in the industrial environment. 
Where pertinent, some indications are given of background 
concentration and occurrence from other than industrial 
discharges such as water purification plants. Obviously in a 
volume of this size, this coverage must be very brief. It is of 
course recognized that non-occupational exposures may be 
important as well. 
Incompatibilities: Important, potentially hazardous 
incompatibilities of each substance are listed where 
available. Where a hazard with water exists, it is described. 
Reactivity with other materials are described including 
structural materials such as metal, wood, plastics, cement, 
and glass. The nature of the hazard, such as severe corrosion 
formation of a flammable gas, is described. This list is by no 
means complete or all inclusive. In some cases a very small 
quantity of material can act as a catalyst and produce violent 
reactions such as polymerization, disassociation and 
condensation. Some chemicals can undergo rapid 
polymerization to form sticky, resinous materials, with the 
liberation of much heat. The containers may explode. For 
these chemicals the conditions under which the reaction can 
occur are given. 
Permissible Exposure Limits in Air: The permissible 
exposure limit (PEL), has been cited as the Federal Standard 
where one exists. Inasmuch as OSHA has made the decision 
to enforce only pre-1989 PELs, we decided to use these 
values rather than the transitional limits that were vacated by 
court order. Except where otherwise noted, the PELs are 8- 
hour work-shift time-weighted average (TWA) levels. 
Ceiling limits, Short Term Exposure Limits (STEL), and 
TWAs that are averaged over other than full work-shifts are 
noted. 
The short-term exposure limit (STEL) values are derived 
from NIOSH'58), ACGIH'" and HSE'33) publications. This 
value is the maximal concentration to which workers can be 

exposed for a period up to 15 minutes continuously without 
suffering from: irritation; chronic or irreversible tissue 
change; or narcosis of sufficient degree to increase accident 
proneness, impair self-rescue, or materially reduce work 
efficiency, provided that no more than four excursions pel- 
day are permitted, with at least 60 minutes between exposure 
periods, and provided that the daily TWA also is not 
exceeded. 
The "Immediately Dangerous to Life or Health" (IDLH) 
concentration represents a maximum level from which one 
could escape within 30 minutes without any 
escape-impairing symptoms or any irreversible health effects. 
However, the 30-minute period is meant to represent a 
MARGIN OF SAFETY and is NOT meant to imply that any 
person should stay in the work environment any longer than 
necessary. In fact, every effort should be made to exit 
immediately. The concentrations are reported in either parts 
per million (ppm) or milligrams per cubic meter (mg/m'). 
Most U.S. specifications on permissible exposure limits in 
air have come from ACGIH") or NIOSH"). In the U.K.  the 
Health and Safety Executive has set forth Occupational 
Exposure Limits.'") In Germany the DFC has established 
Maximum Concentrations in the workplace"' and the former 
USSR-UNEPIIRPTC project has set maximum allowable 
concentrations and tentative safe exposure levels of harmful 
substance in workplace air and residential air for many 
substances.'43) This section also contains numerical values for 
allowable limits of various materials in ambient air""' as 
assembled by the US EPA. 
Where available, this field contains legally enforceable 
airborne Permissible Exposure Limits (PELs) from OSHA. 
It also contains recommended airborne exposure limits from 
NIOSH, ACGIH, and international sources and special 
warnings when a chemical substance is a Special Health 
Hazard Substance. Each are described below. 

TLVs have not been developed as legal standards and the 
ACGIH does not advocate their use as such. The TLV is 
defined as the time weighted average (TWA) 
concentration for a normal 8-hour workday and a 40-ho~ir 
workweek, to which nearly all workers may be repeatedly 
exposed, day after day, without adverse el'fects. A ceiling 
value (TLV-C) is the concentration that should not be 
exceeded during any part of the working exposure. If 
instantaneous monitoring is not feasible, then the TLV-C 
can be assessed by sampling over a 15-ininute period 
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except for those substances that may cause immediate 
irritation when exposures are short. As some people 
become i l l  after exposure to concentrations lower than the 
exposure limits, this value cannot be used to define exactly 
what is a "safe" or "dangerous" concentration. ACGIH 
threshold limit values (TLVs) are reprinted with 
permission of the American Conference of Governmental 
Industrial Hygienists, Inc., from the booklet entitled, 
Threshold Limit Values for Chetwical Substances and 

Physical Agents and Biological Exposure Indices. '' This 
booklet is revised on an annual basis. No entry appears 
when the chemical is a mixture; it is possible to calculate 
the TLV for a mixture only when the TLV for each 
component of the mixture is known and the composition 
of the mixture by weight is also known. According to 
ACGIH, "Documentation of the Threshold Limit Values 
and Biological Exposure Indices" is necessary to fully 
interpret and implement the TLVs. 
OSHA permissible exposure limits (PELs), are found in 
Tables Z-1, 2-2, and 2-3 of OSHA General Industry Air 
Contaminants Standard (29CFR19 l O . I O O 0 )  that were 
effective on July 1,200 1 and which are currently enforced 
by OSHA. Unless otherwise noted, PELs are the time 
weighted average (TWA) concentrations that must not be 
exceeded during any 8-hour shift of a 40-hour workweek. 
An OSHA ceiling concentration must not be exceeded 
during any part of the workday; if instantaneous 
monitoring is not feasible, the ceiling must be assessed as 
a 15-minute TWA exposure. In addition there are a 
number of substances from Table 2-2 that have PEL 
ceiling values that must not be exceeded except for a 
maximum peak over a specified period (e.g., a 5-minute 
maximum peak in any 2 hours). 
NIOSH Recommended Exposure Limits (RELs) are time 
weighted average (TWA) concentrations for up to a 10- 
hour work day during a 40-hour work week. A ceiling 
REL should not be exceeded at any time. Exposure limits 
are usually expressed in units of parts per million (ppm) - 
i.e., the parts of vapor (gas) per million parts of 
contaminated air by volume at 25°C (77°F) and one 
atmosphere pressure. For a chemical that forms a fine mist 
or dust, the concentration is given in milligrams per cubic 
meter (mgim'). 
Short-Term Exposure Limits ( I  5 minute TWA): This field 
contains Short Term Exposure Limits (STELs) from 
ACGIH, NIOSH and OSHA. The parts of vapor (gas per 
million parts of contaminated air by volume at 25°C 
(77°F) and one atmosphere pressure is given. The limits 
are given in milligrams per cubic meter (mg/m') for 
chemicals that can form a fine mist or dust. Unless 
otherwise specified, the STEL is a 15-minute TWA 
exposure that should not be exceeded at any time during 
the workday. 

Determination in Air: The citations to analytical methods 
are drawn from various sources, such as the NIOSH Manual 
of Analytical Methods"*) In addition, methods have been 
cited in the latest US Department of Health and Human 

Services publications including the NIOSH Pocket Guide to 
Chemical Hazards, published June 1997.") 
Permissible Concentrations in Water: The permissible 
concentrations in water are drawn from various sources also, 
including: 

The National Academy of SciencesRdational Research 
Council publication, Drinking Wutel- und l- leul[h 
published in 1 980.''6' 
The priority toxic pollutant criteria published by U.S. EPA 
in draft form in 1979 and in final form in 1980.'6' 
The multimedia environmental goals for environmental 
assessment study conducted by EPA.(j2) Values are cited 
from this source when not available from any other. 

The U.S. EPA has come forth with a variety of allowable 
concentration levels: 

. 

For allowable concentrations in "California List" 
wastes.(381 The California list consists of liquid hazardous 
wastes containing certain metals, free cyanides, 
polychlorinated biphenyls (PCBs), corrosives with a pH of 
less than or equal to 2.0, and liquid and nonliquid 
hazardous wastes containing halogenated organic 
compounds (HOCs). 
For regulatory levels in leachates from landfills.'") 
For concentrations of various materials in effluents from 
the organic chemicals and plastics and synthetic fiber 
ind~stries. '~' '  
For contaminants in drinking 
For National Primary and Secondary Drinking Water 
Regulations(62). 
In the form of health advisories for 16 pesticides,'"' 25 
organics,(48) and 7  inorganic^.(^')' 
For primary drinking water standards starting with a 
priority list of 8 Volatile Organic Chemicals."") 
State drinking water standards and guidelines'") as 
assembled by the US EPA. 

Determination in Water: The sources of information in this 
field have been primarily US EPA publications including the 
test procedures for priority pollutant analysis"" and later 
 modification^.(^" 
Routes of Entry: The toxicologically important routes of 
entry of each substance are listed. These are primarily taken 
from the NIOSH Pocket Guide'*) but are drawn from other 
sources as well. 
Harmful Effects and Symptoms: These are primarily 
drawn from NIOSH, EPA publications, and New Jersey and 
New York State fact sheets on individual chemicals. and are 
supplemented froin information from the draft criteria 
documents for priority toxic pollutants'"' and from other 
sources. The other sources include: 

. 
EPA Chemical Hazard Information Profiles (CHIPS) cited 
under individual entries. 
NIOSH Information Profiles cited under individual 
entries. 
EPA Health and Environmental Effect fJrofiles cited under 
individual entries. 
Particular attention has been paid to cancer as a "harmful 
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effect" and special effort has been expended to include the 
latest data on carcinogenicity. 

Short Term Exposure: These are brief descriptions of the 
effects observed in humans when the vapor (gas) is inhaled, 
when the liquid or solid is ingested (swallowed), and when 
the liquid or solid comes in contact with the eyes or skin. The 
term LD,, signifies that about 50% of the animals given the 
specified dose by mouth will die. Thus, for a Grade 4 
chemical (below 50 mg/kg) the toxic dose for 50% of 
animals weighing 70 kg (150 Ib) is 70 x 50 = 3500 mg = 3.5 
g, or less than 1 teaspoonful; it might be as little as a few 
drops. For a Grade 1 chemical (5 to 15 g/k g), the LD,, 
would be between a pint and a quart for a 150-lb man. All 
LD,, values have been obtained using small laboratory 
animals such as rodents, cats, and dogs. The substantial risks 
taken in using these values for estimating human toxicity are 
the same as those taken when new drugs are administered to 
humans for the first time. 
Long Term Exposure: Where there is evidence that the 
chemical can cause cancer, mutagenic effects, teratogenic 
effects, or a delayed injury to vital organs such as the liver or 
kidney, a description of the effect is given. 
Points of Attack: This category is based in part on the 
"Target Organs" in the NIOSH Pocket Guidd2) but the title 
has been changed as many of the points of attack are not 
organs (blood and central nervous system for example). 
Medical Surveillance: This information is often drawn from 
aNIOSH publication(27) but also from New Jersey State Fact 
Sheets on individual chemicals. Where additional 
information is desired in areas of diagnosis, treatment and 
medical control, the reader is referred to a private 
publication('*) which is adapted from the products of the 
NIOSH Standards Completion Program. 
First Aid: Simple first aid procedures are listed for response 
to eye contact, skin contact, inhalation, and ingestion of the 
toxic substance as drawn to a large extent from the NIOSH 
Pocket Guide (*) but supplemented by information from 
recent commercially available volumes in the U.S.(29), in the 
U.K. and in Japan(24) as well as from state fact sheets. They 
deal with exposure to the vapor (gas), liquid, or solid and 
include inhalation, ingestion (swallowing) and contact with 
eyes or skin. The instruction "Do NOT induce vomiting" is 
given if an unusual hazard is associated with the chemical 
being sucked into the lungs (aspiration) while the patient is 
vomiting. "Seek medical attention" or "Call a doctor" is 
recommended in those cases where only competent medical 
personnel can treat the injury properly. In all cases of human 
exposure, seek medical assistance as soon as possible. In 
many cases, medical advice has been included for guidance 
only. 
References: The general bibliography for this volume 
appears in the Appendix. It includes general reference 
sources and references dealing with analytical methods. The 
references at the end of individual product entries are 
generally restricted to references dealing only with that 
particular compound. 

The following Internet web sites provided sources for 

much of the data in this reference and should be referred to 
for current and expanded information. 

U.S. Environmental Protection Agency, Office of 
Prevention, Pesticides and Toxic Substances, Washington, 
DC, for Reregistration Eligibility Decisioiw (RED). These 
comprehensive documents present revised human health 
and ecological risk assessments and tolcrance 
reassessments for products originally registered prior t o  
November 1,  1984, as mandated by the Federal 
Insecticide, Fungicide, and Rodenticide Act (FIFRA) and 
the Food Quality Protection Act of 1996, which amended 
the Federal Food, Drug and Cosmetics Act ). See 
h tt p ://www. epa. govipes t ic i desire re Ei s t rat i 011 

EXTOXNET, Extension Toxicology Network, Oregon 
State University, Corvallis, OR , Pesticide /nfi)m~tiio/i  
Pr-o$le. This web page provides data about exposure to the 
most frequently encountered pesticides. EXTOXNET is a 
cooperative effort of University of California-Davis. 
Oregon State University, Michigan State University, 
Cornell University, and the University of Idaho. I'rimar> 
files are maintained and archived at Oregon State 
University. See http://extoxnet.oi.st.edu/ghindeu.html 
New Jersey Department of Health and Senior Services, 
Right-to-Know Project, Hazardous Suhstance Facl Sheets, 
Trenton, NJ (various dates from 1985-2004). See 
http://www.state.nj .us . ' t ieal t l i~eohi~tI~~~e~/r t l~hsfs . l i t i i i  
Pesticides Action Network (PAN) Pesticides Database 
provides a compendium of current information on 
pesticides toxicity and regulatory information. It is 
maintained by Pesticides Action Network of North 
America, which, in turn, is affiliated with International 
Pesticide Action Network, the UK PAN and several other 
P e s t i c i d e  A c t i o n  N e t w o r k s .  S e e  
http:/iwww.pesticideinfo.urLiilndex.litiiiI 
International Programme on Chemical Safety INCHEM 
web site consolidates current, internationally peer- 
reviewed chemical safety publications. Its Pesticide Datcr 
Sheets contain basic information on pesticides and are 
r e v i s e d  f r o m  t i m e  t o  t i m e .  S e e  
httt3:liwww. inchem. ordiiages!pds. him 1 
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Key to Abbreviations, Symbols, and Acronyms 

a- 

as- 
ACGIH 

approx. 
ASTDR 

trsyr7z- 

atm. 

BP 
C 
CAA 
CAAA 
carc. 
CAS 

CEPA 
CERCLA 

CFR 
CHCL 
CHEMTREC 

!zJ 

P 

cc 

cis- 

comp. 
CWA 
cyclo- 

A or 6 
deriv. 
DFG 
DOT 
DOT ID 

Ed. 
EEC 
EHS 
EINECS 

EPA 
EPCRA 

EXTOXNET 
F 
FDA 
FEMA 

FIFRA 

FR 

Greek letter alpha; used as a prefix to denote 
the carbon atom in a straight chain compound 
to which the principal group is attached. 
Prefix for asymmetric 
American Conference of Governmental 
Industrial Hygienists 
approximately 
Agency for Toxic Substances and Disease 
Registry 
Prefix for asymmetric 
at 
Atmosphere 
Greek letter beta 
Boiling point 
Centigrade 
Clean Air Act 
Clean Air Act Amendments of 1990 
Carcinogen 
Chemical Abstract Service 
Closed cup: cubic centimeter 
Canadian Environmental Protection Act 
Comprehensive Environmental Response, 
Compensation, And Liability Act 
Code of  Federal Regulations 
Chronic Human Carcinogen Level 
Chemical Manufacturers Association 
(CMA) Transportation Emergency 
Center 
(Latin, on this side). Indicating one of two 
geometrical isomers in which certain 
atoms 
or groups are on the same side of  a plane 
Compound 
Clean Water Act 
(Greek, circle). Cyclic, ring structure; as 
cyclohexane 
Greek letter delta 
Derivative 
Deutsche Forschungsgeineinschaft 
U.S. Department of  Transportation 
U.S. Department o f  Transportation 
Identification Numbers 
Edit or( s) 
European Economic Community 
Extremely Hazardous Substances 
European Inventory of Existing 
Commercial Substances 
U.S. Environmental Protection Agency 
Emergency Planning and Community 
Right-to-Know Act 
Extension Toxicology Network 
Fahrenheit 
U.S. Food and Drug Administration 
Federal Emergency Management Agency 

Federal Insecticide, Fungicide, and 
Rodenticide Act 
Federal Register 

GUP 
h 
HAPS 
HCFC 
HCS 
HOC 
HSE 

IARC 

ICSC 
IDLH 

IPCS 

iso- 

kg 
L or 1 
Ib 
LEL 

LEPC 
111- 

in ' 
MACT 

MAK 

MATC 

MCLs 
MCLGs 

in ' 

mg 
P 
P g  
min 

MSDS 
mppcf 

InbYP 
n- 

N- 

NCI 
NFPA 

General Use Pesticide 
hour(s) 
Hazardous Air Pollutants (CAA) 
hydrochlorofluorocarbons 
Hazard Communication Standard 
Halogenated Organic Compounds 
Health and Safety Executive (United 
Kingdom) 
International Agency for Research on 
Cancer 
International Chemical Safety Cards 
Immediately Dangerous to Life or 
Health 
International Programme on Chemical 
Safety 
(Greek, equal, alike). Usually denoting 
an isomer of  a compound 
Weight i n  kilograms (one thousand grams) 
Liter(s) 
Weight in pound(s) 
Lower explosive (flammable) limit in air, 
% by volume at room temperature or other 
temperature as noted 
Local Emergency Planning Committees 
an abbreviation for "metn-," a prefix used 
to distinguish between isomers or nearly 
related compounds 
cubic meter 
M a x i m u m  A c h i e v a b l e  C o n t r o l  
Technology (CAA) 
airborne exposure limit used by the 
Deutsche Forschungsgemeinschaft (DFG) 
M a x  i m u in A c c e p t  a b 1 e Tort i c a n t 
Concentration 
Maximum Contaminant Levels (SDWA) 
Maximum Contaminant Level Goals 
(SDWA) 
Cubic nictcr 
Milligram 
Micro 
Microgram( s) 
Time in minute(s) 
Million particles per cubic foot 
Material Safety Data Sheets 
Meat Byproducts 
Abbreviation for "norind," referring to 
the arrangement of  carbon atoms in a 
chemical molecule prefix for normal 
Symbol used in some chemical names, 
indicating that the next section of the 
name refers to a chemical group attached 
to a nitrogen atom. The bond to the 
nitrogen atom. 
National Cancer Institute 
National Fire Protection Association 
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NIOSH 

NOAEL 
NPRl 

NTP 
0- 

O.C. or oc 
OPP 
OSHA 

OXY 
P- 

PCB 
PEL 

pot. carc 
POTW 
PP 

PPE 
PPm 
PQL 
priin- 
B 

RED 
REL 
RQ 
RTECS 

RTK 
RU P 
SARA 

s. carc 
SCBA 
SDWA 
sec- 
SERC 
SMCL 

soh .  
STEL 
sus. carc. 
syn7- 

post-h 

PPb 

t- 
TRK 

temp. 
TLV 

National Institute for Safety and 
Occupational Health 
No-Adverse-Effect-Level 
National Pollutant Release Inventory 
(Canada) 
National Toxicology Program 
Abbreviation for ortho-, a prefix used to 
distinguish between isomers or nearly 
related compounds. 
open cup 
Office of Pesticides Programs of the EPA 
Occupational Safety and Health 
Administration 
Oxidizer or oxidizing agent 
Abbreviation for forparu-, a prefix used to 
distinguish between isomers or nearly 
related compounds. 
polychlorinated biphenyl 
Permissible Exposure Limit (OSHA) 
post harvest 
potential carcinogen 
Publicly Owned Treatments Works 
polypropylene 
parts per billion 
Personal Protective Equipment 
parts per million 
Practical Quantitation Limit (RCRA) 
Prefix for primary 
Symbol for a registered trademark or 
proprietary product 
Reregistration Eligibility Decision 
Recommended Exposure Limits (NIOSH) 
Reportable Quantity 
Registry of Toxic Effects of Chemical 
Substances 
Right-to-Know 
Regulated Use Pesticide 
S u p e r f u n d  A m e n d m e n t s  a n d  
Reauthorization Act 
Suspected Carcinogen 
Self-contained Breathing Apparatus 
Safe Drinking Water Act 
prefix for secondary 
State emergency response commissions 
Secondary Maximum Contaminant Levels 
(SDWA) 
Solution 
Short-Term Exposure Limit 
Suspected Carcinogen 
Abbreviation for “symmetrical,“ referring 
to a particular arrangement of elements 
within a chemical molecule 
prefix for tertiary 
Technical Guiding Concentrations (DFG) 
for workplace control of carcinogens. 
Temperature 
Threshold Limit Value (ACGIH) 

tert- 

TQ 

trans- 

TRT 
TSCA 
TWA 
UEL 

unsyin- 
USDA 
USPHS 
VOCS 
WHO 
> 
< 
0 

Yo 

§ 

abbreviation for “tertiary,“ referring to a 
particular arrangement of elements within 
a chemical molecule 
Threshold Quantity 

(Latin, across). Indicating that one of tmo 
geometrical isomers in which certain 
atoms or groups are on opposite sides o f a  
plane. 
Toxics Release Inventory 
Toxic Substances Control Act 
Time-Weighted Average 
Upper explosive (flammable) limit in air. 
% by volume at room temperature or other 
temperature as noted 
Prefix for “usyininetrrc.” 
U.S. Department of Agriculture 
U.S. Public Health Service 
Volatile Organic Compounds 
World Health Organization 
Symbol for “greater than” 
Symbol for “less than” 
Degrees of temperatill e 
Percent 
Symbol for “section.” Used i n  regulatory 
matters. 



 

Abamectin (ANSI) 

Use Type: Insecticide and miticide 
CAS Number: 71751-41-2; 65195-55-3 (Bla); 65195-56-4 

Synonyms: Avermectin; Avermectin B,; Avermectin B,, + 
Avermectin B,, mixture 
Trade Names: ABACIDE@, J. J. Mauget Co. (USA); 
AFFIRM@, Syngenta (Switzerland); AGRI-MEK@, Merck 
(Germany), canceled 712 1/1998; AVID@, Syngenta 
(Switzerland); AVOMEC@; INJECT-A-CIDE AV@, J. J. 
Mauget Co. (USA; MK 936@(Bla); L 676,863@ (B,a); MK 
936@; VERTIMEC@, VIVID@; ZEPHEYR@, Syngenta 
(Switzerland) 
Producers: J. J. Mauget Co. (USA); Ki-Hara Chemicals 
Ltd. (UK); Syngenta (Switzerland) 
Chemical Class: Avermectins 
EPMOPP PC Code: 122804 
California DPR Chemical Code: 2254 
Uses: Used on citrus and nut crops and pears to control mite 
and insect pests, and also to control household and lawn 
insects. 
Human toxicity (long-term)(77): High-2.80 ppb, Health 
Advisory 
Fish toxicity (thresh old) (77): Extra High-0.00 5 70 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
TRI Developmental Toxin: Developmental toxin 
Label Signal Word: WARNING, CAUTION, or 
DANGER, depending on the formulation 
Regulatory Authority: 

EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 
Actively registered pesticide in California. 

Description: Antibiotic. Vapor pressure = 1.5 x 1 0-9 mmHg. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Syniptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 

(B I b) 

has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Pesticide Management Education Program, “Avermectin 
(Agri-Mek, Affirm) EPA Pesticide Fact Sheet 9/89,” 

http\\pmep. cce.cornel I. edu/profiles/insect-mite/abamectin- 
bufencarb/avermectin/insect-prof-avermectin.htm1 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Abamectin,” Oregon 
State University, Corvallis, OR (June 1996). 
http://extoxnet.orst.edu/pipsiabamecti.htm 

List of Lists, Sacramento CA (February 1997) 
California Environmental Protection Agency Chemical 

Acenaphthene 

Use Type: Insecticide and fungicide intermediate 
CAS Number: 83-32-9 
Formula: C,,H,, 
Synonyms: Acenafeno (Spanish); Acenaphthylene, 1,2- 
dihydro-; 1,2-DihydroacenaphthyIene; 1 3 -  
Dihydroacenaphthalene; 118-Dihydroacenaphthylene; 
Ethylenenaphthalene; 1,8-Ethylenenaphthalene; 
Naphthyleneethylene; NSC 7657; peri- 
Ethylenenaphthalene 
Producers: Deza AS (Czech Republic); Dow Chemical 
(LJSA); Fluorochem Ltd. (UK); Merck (Germany); Messer 
Group (Germany); Penta Manufacturing (USA); Sigma- 
Aldrich (USA); Sigma-Aldrich Laborchemikalien 
(Germany); TCI America (USA) 
EPNOPP PC Code: 442200 
RTECS Number: AB 1000000 
EINECS Number: 20 1-469-6 
Uses: Acenaphthene occurs in coal tar produced during the 
high-temperature carbonization or coking of coal, petroleum 
processing, shale oil processing. It is used as a dye 
intermediate, in the manufacture of some plastics as well as 
an insecticide and fungicide. It has been detected in 
cigarette smoke and gasoline exhaust condensates. 
Regulatory Authority: 

OSHA, 29CFR1910 Specifically Regulated Chemicals 

List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
Clean Water Act: 40CFR401.15 Section 307 Toxic 
Pollutants, 40CFR 413.02, Total Toxic Organics, 
40CFR423, Priority Pollutants RCRA 40CFR258, 
Appendix 2 
RCRA 40CFRg268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.059; Nonwastewater 

(See CFR 1910.1002) as coal tar pitch volatiles 

(mg/kg), 3.4 

1 
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RCRA, 40CFR264, Appendix 9, Ground Water 
Monitoring List, Suggested Testing Methods (PQL ug/L): 
8 1 OO(200); 8270( 10) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 100 
Ib (45.4 kg) 
Canada, WHMIS, Ingredients Disclosure List 
Mexico, Drinking Water, Criteria (Ecological): 0.02 
mg/L; wastewater: organic toxic pollutant 

Description: Acenaphthene is a combustible polyaromatic 
hydrocarbon (PAH). White or pale yellow crystalline solid. 
Insoluble in water. Boiling Point = 277°C. Melting/Freezing 
point = 95-97°C. Molecular weight = 154.23. Log KO, = 

3.914.44. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Incompatibilities: Ozone and oxidizing agents such as 
perchlorates, peroxides, permanganates, chlorates, nitrates, 
chlorine, bromine and fluorine. It is also incompatible with 
ozone and chlorinating agents. 
Permissible Exposure Limits in Air: No standards have 
been established for acenaphthene. The ACGIH'') and 
OSHA'') recommended TLV as coal tar pitch volatiles as 
benzene solubles is 0.2 mg/m3. NIOSH(2) considers coal tar 
products to be occupational carcinogens; the NIOSH'') REL 
(10-hour TWA) for coal tar products is 0.1 mg/m3. 
Determination in Air: See NIOSH Method 5506 (HPLC) 
and 55 15 (GC)'"). 
Permissible Concentration in Water: To protect freshwater 
aquatic life: 1,700 ,ug/L. To protect saltwater aquatic life-on 
an acute basis 970 pg/L and on a chronic basis 520 pg/L. To 
protect human health: 20.0 ,ug/L (based on organoleptic 
data)@). See also Regulatory Authority for U.S. and Mexico 
regulatory levels. 
Determination in Water: Gas chromatography or high 
performance liquid chromatograph (EPA Method 6 10) or 
gas chromatography and mass spectrometry (EPA Method 
625). 
Routes of Entry: Ingestion, inhalation, eye and/or skin 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Acenaphthene is irritating to eyes, 
skin and respiratory tract causing coughing and wheezing. 
May cause vomiting if swallowed in large quantities. 
Long Term Exposure: Although acenaphthene has not been 
identified as a carcinogen, it should be handled with care as 
several related polycyclic aromatic hydrocarbons (PAHs) 
are carcinogens. Repeated or high exposures may cause lung 
irritation, bronchitis with cough, phlegm, and/or shortness 
of breath. Acenaphthene may affect the liver and kidneys. 
The most thoroughly investigated effect of acenaphthene is 
its ability to produce nuclear and cytological changes in 
microbial and plant species. Most of these changes, such as 
an increase in cell size and DNA content, are associated 
with disruption ofthe spindle mechanism during mitosis and 
the biological impact of acenaphthene on mammalian cells, 
these effects are reported here because they are the only 
substantially investigated effects of acenaphthene. Reported 
to be a mutagen'"'. 
Points of Attack: Liver, kidneys and skin. 
Medical Surveillrince: Preplacement and regular physical 

examinations are indicated for workers having contact with 
acenaphthene in the workplace. Liver and kidney function 
tests recommended. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. If this 
chemical contacts the skin, remove contaminated clothing 
and wash with soap immediately. When this chemical has 
been swallowed, get medical attention. Give large quantities 
of water and induce vomiting. Do not make an unconscious 
person vomit. If this chemical has been inhaled, remove 
from exposure and transfer promptly to a medical facility. 
References: 

U.S. Environmental Protection Agency, Acenaphthene: 
Ambient Water Criteria, Report PB 296-782, 
Washington, DC (1980). 
Lewis, Richard J, Ed., Suxs Dangerous Properties oj 
Industrial Materials, loth edition, New York, (1 999). 
Sax, N.I., Ed., Dangerous Properties of Industrial 
Materials Report, 4, No. 1, 38-41 (1 984). 
New Jersey Department of Health and Senior Services, 
"Hazardous Substance Fact Sheet Acenaphthene," 
Trenton NJ (November, 1998), 
http:l/www.state.ni .us/health/eohlrtkweb/295 8 .pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
N T P  C h e m i c a l  R e p o s i t o r y .  h t t p : / l n t p -  
server.niehs.nih.gov/htdocs/chem h&s/ntp ChemWRad 
ian83-32-9.html 

Acephate (ANSI) 

Use Type: A contact and systemic insecticide. 
CAS Number: 30560-19-1 
Formula: C,H ,,NO,PS 
Alert: Effective October 3 1,2002, homeowner use for lawns 
is discontinued except for treatment of fire ant mounds. 
Other indoor treatment has been discontinued. Human 
toxicity (long-term): High. 
Synonyms: Acephat (German); Acetylphosphoramidothoic 
acid, 0,s-dimethyl ester; ENT-27822; 0,s-Dimethyl 
acetylphos-phoramidothioate; 0,s-Dimethyl acetic 
p h o s p h o r a m i d o t h i o a t e ,  N - [ M e t h o x y  
(methylthio)phosphinoyl] acetamide; Phosphoramidothoic 
acid, N-acetyl-,O,S,-dimethyl ester 
Trade Names: ACECAP SYSTEMIC INSECTICIDE 
IMPLANTS@, Pro-Outdoors, Inc. (USA); ACEFAL 75 
PS@, Alcotan Laboratories (Spain); ACEHEROB, Sabero 
Organics Gujarat Ltd. (India); ACEPHATE 97 EG@, Micro 
Flo Co., LLC (USA); ACEPHATE 75SP@, Micro Flo Co., 
LLC (USA); ACEPHATE PCO SP INSECTICIDE@, Micro 
Flo Co., LLC (USA); ACESUL@, Sulphur Mills Ltd. 
(India); ACE-TOX@, Indiclay (India); ACHERO@, Sabero 
Organics (India); ACIFAT@, Crystal Chemical Inter- 
America (USA); ADDRESS@, Dow AgroSciences (USA); 
AIMTHENE@, Aimco Pesticides Ltd. (India); 
AMCOTHENE@, Sundat Pte. Ltd. (Singapore); ASATAF@, 
Rallis India Ltd. (India); ASIFY*, Nanjing Agrochemicals 
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CO., Ltd. (China); ATTACK@, Sudarshan India Pvt. Ltd. 
(India); CHEVRON RE 12420@, Chevron Phillips Chemical 
(USA); CLEAN CROP ACEPHATE 80 DF SEED 
PROTECTORANT@, United Agri Products (USA); 
DREXEL ACEPHATE 75 WSP@, Drexel Chemical Co. 
(USA); DREXEL ACEPHATE PCO SP INSECTICIDE@, 
Drexel Chemical Co. (USA); FATEL@, Sudarshan Chemical 
Industries (India); FORPHATE@, Forward (Beihai) Hepu 
Pesticide Co., Ltd. (China); GUSATAFSON ACEPHATE 
90 SEED PROTECTORANT@, Gustafson LLC (USA), 
canceled; KITRON@, Saeryung Chemicals Co., Ltd. 
(Korea); KORANDA@, acephate + fenvelerate, Rallis India 
(India); LANCER@, United Phosphorus (India); 
ORCEPHATE@, Zagro Asia (Singapore); ORTHENEB, The 
Scotts Company (USA); ORTHENE 755@, Chevron Phillips 
Chemical (USA), The Scotts Company (USA); ORTHO 
12420@, The Scotts Company (USA); ORTRAN@, Chevron 
Phillips Chemical (USA); ORTRIL@; PACE@, Nagarjuna 
Agrichem Ltd. (India); PAYLOAD@; PILARTHENE@, 
Pilarquim Corp. (Taiwan); PINPOINT@; POWER-X@, 
canceled; PRECISE ACEPHATE@, Pursell Technologies 
(USA); RACET@, Rotam Group, Agrochemical Div. (Hong 
Kong); RE 12420"; SAPHATE@, Saeryung Chemicals Co., 
Ltd. (Korea); 75 SP@, Chevron Phillips Chemical (USA); 
VALENT ORTHENE TECHNICAL@, Valent USAA Corp. 
(USA); VEGFRU TARGET@, PI Industries Ltd. (India) 
Producers: Agrimor International Co. (USA); Agsin 
(Singapore); Aimco Pesticides Ltd. (India); Alcotan 
Laboratories (Spain); Ascot International Ltd. (UK); BEC 
Group (India); Bharat Pulverizing Mills (India); Bharat 
Rasayan (India); Biesterfeld Siemsgluess International. 
GmbH (Germany); Cangzhou Green Chemical Co. (China); 
Chevron Phillips Chemical (USA); China Chemical (China); 
Dow AgroSciences (USA); Drexel Chemical (USA); 
Forward (Beihai) Hepu Pesticide Co., Ltd. (China); Hokko 
Chemical Industry (Japan); ICI Group (UK); Indiclay 
(India); Jiangmen Pesticide Factory (China); Jingma 
Chemicals Ltd. (China); Ki-Hara Chemicals Ltd. (UK); 
Meghmani Organics (India); Micro Flo Co., LLC (USA); 
Nagarjuna Agrichem Ltd. (India); Nanjing Agrochemicals 
Co., Ltd. (China); Nufarm (AUSAtralia); Pazchem Ltd. 
(Israel); PI Industries Ltd. (India); Pilarquim Corp. 
(Taiwan); Pro-Outdoors, Inc. (USA); Pursell Technologies 
(USA); Rallis India Ltd. (India); Rhone-Poulenc Agro 
(France); Rotam Group, Agrochemical Division, (Hong 
Kong); Sabero Organics Gujarat Ltd. (India); Saeryung 
Chemicals Co., Ltd. (Korea); Sanonda Zhengzhou Pesticide 
Co., Ltd. (China); Scotts Company, The (USA); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sinon Corporation 
(Taiwan); Sudarshan India Pvt. Ltd. (India); Sulphur Mills 
Ltd. (India); Sundat Pte. Ltd. (Singapore); Syngenta 
(Switzerland); Takeda Chemical IndusAtries (Japan); 
United Agri Products (USA); United Phosphorus (India); 
Vijayalakshmi Insecticides and Pesticides (India); Whitmire 
Micro-Gen (USA); Zagro Asia Ltd. (Singapore) 
Chemical Class: Organophosphate 
Label Signal Word: CAUTION 
EPMOPP PC Code: 1 03 3 0 1 
Ciilifornia DPR Chemical Code: 1685 

ICSC Number: 0748 
RTECS Number: TB4760000 
EEC Number: 015-079-00-7 
EINECS Number: 250-24 1-2 
Uses: Acephate is a general use insecticide used on green- 
and lima beans, Brussels sprouts, cauliflower, celery, cotton, 
cottonseed, cranberries, head lettuce, macadamia nuts, 
peanuts, bell- and non-bell peppers, peppermint, spearmint, 
tobacco, and soybeans (Special Local Need Registration 
required in Mississippi and Texas only). Also used to 
control cockroach (spot treatment only) in residential and 
industrial buildings and insect control in forests, and on 
ornamental plants and to target armyworms, aphids, beetles, 
bollworms, borers, budworms, cankerworms, crickets, 
cutworms, fire ants, fleas, grasshoppers, leafhoppers, 
loopers, mealybugs, mites, moths, roaches, spiders, thirps, 
wasps, weevils, whiteflies, etc. 
Human toxicity (long-term)(77): High-2.80 ppb, Health 
Advisory 
Fish toxicity (threshold)(77': Very low-2725.5462 1 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for  Acepkate 
(40 CFR 180.108) 

Bean, dry 3.0 
Bean, succulent 3 .O 
Brussels sprouts 3.0 

CROP PPm 

Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, mbyp 0.1 
Cauliflower 2.0 
Celery 10.0 
Cotton, hulls 4.0 
Cotton, meal 8.0 
Cotton, undelinted seed 2.0 

Egg 0.1 
Goat, fat 0.1 
Goat, meat 0.1 
Goat, mbyp 0.1 

Grass, pasture & range 15.0 
Hog, fat 0.1 
Hog, meat 0.1 
Hog, mbyp 0.1 
Horse, fat 0.1 
Horse, meat 0.1 
Horse, mbyp 0.1 
Lettuce, head 10.0 
Milk 0.1 
Mint, hay 15.0 
Nut, macadamia 0.05 
Peanut 0.2 
Pepper 4.0 
Poultry, fat 0.1 
Poultry, meat 0.1 
Poultry, mbyp 0.1 
Processed food 0.02 

Cranberry 0.5 

Grass, hay 15.0 



 

4 Acephate 

Sheep, fat 0.1 
Sheep, meat 0.1 
Sheep, mbyp 0.1 
Soybean 1 .O 
Soybean, meal 4.0 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 
FIFRA, 180.3(5); class of cholinesterase-inhibiting 

U.S. DOT Inhalation Hazard Chemicals as 

Description: Colorless crystalline solid (80% or more pure) 
or white powder (technical). Has an odor. Readily soluble 
in water; solubility = 8.2 x ppm @ 25OC. Molecular 
weight = 183.19. MeltingiFreezing point = 92-93°C; also 
listed at 82-89OC (technical grade 80 to 90% purity). Vapor 
pressure = 1.7 x mmHg @ 25°C. Log KO, = i 1.0. 
Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: Strong oxidizers. Acephate emits toxic 
oxides of phosphorus, nitrogen, and sulfur when heated to 
decomposition. 
Determinution in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatographyiFlame ionization 
detection; NlOSH IV'''), Method #5600, Organophosphorus 
pesticides. 
Routes of Entry: Inhalation, ingestion, skin contact, passes 
through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Because this material 
has a low vapor pressure, significant inhalation of vapors is 
unlikely at ordinary temperatures. Contact may cause bums 
to skin and eyes. Eye pupils appear small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Orgnophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. Delayed pulmonary edema may occur 
after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillcince: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 

pesticide 

organophosphates 

corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Do not drink any alcoholic 
beverages before or during use; alcohol promotes absorption 
of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 
cases you may be specifically instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
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having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Refer en ces: 

EPA, Office of Prevention, Pesticides and Toxic 
Substances, “Acephate Facts,” September, 200 1 .  
http:/iww\v.epa.cov/REDs/factsheets/acephate fs.pdf 
EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Acephate,” 40 CFR 1 80. 108, \mvw.epa.gov/cr?i- 
binioppsrch 
lnternational Chemical Safety Card, “Acephate,” NIOSH, 
\ w w .  cdc .govln i oshii pcsnenglnen go 74 8 .I, tin 1 
EPA, Office of Prevention, Pesticides and Toxic 
Substances, “Acetate Summary,” February 2, 2000, 
www.epa.~ov/pesticides/op/acephate/acephate sumnxhtm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 

Atlanta, GA (June 2003) 

“Acephate,” University of Oregon, September, 1995, 
http://ace.orst.edulcpi- 
binlmfs/O 1 /pips/acephate.htm?6#mfs 

* EXTOXNET, Pesticide Information Profiles, 

Acetochlor (ANSI) 

Use Type: Herbicide 
CAS Number: 34256-82-1 
Formula: C,,H,,CINO, 
Alert: A Restricted Use Pesticide (RUP), depending on the 
formulation. 
Synonyms: Acetamide, 2-chloro-N-(ethoxymethyI)-N-(2- 
ethyl-6-methylphenyl)-; 0-Acetotoluidide, 2-chloro-N- 
(ethoxymethyl)-6’-ethyl-; Azetochlor; 2-chloro-N- 
(ethoxymethyl)-6’-ethyl-O-acetotoluidide; 2-Chloro-N- 
(ethoxymethyl)-N-(2-ethyl-6-methylphenyI)acetamide; 2’- 
Ethyl-6’-methyl-N-(ethoxymethyl)-2-chloroacetanilide 
Trade Names: ACENIT@; CP 55097@; DEGREE@, 
Monsanto (USA); ERUNIT’, Nitrokemia 2000 (Hungary); 
FULTIME@, Dow AgroSciences (USA); GUARDIAN@; 
HARNESS@, Monsanto (USA); KEYSTONE LA@, Dow 
AgroSciences (USA); MG 02@; MON 097@, Monsanto 
(USA); MON 58420@, Monsanto (USA); NEVIREX’; 
RELAY@; SACEMID@; SURPASS@, Dow AgroSciences 
(USA); TOPHAND@; TOPNOTCH@, Dow AgroSciences 
(USA); TROPHY@; WINNER@ 
Producers: Agrimor International (USA); Agsin 
(Singapore); Dow AgroSciences (USA); Drexel Chemical 
(USA); Monsanto (USA); Nitrokemia 2000 (Hungary); 
Sanonda Ltd. (Australia); Syngenta (Switzerland) 
Chemical Class: Organochlorine; Halo-organics 
EPMOPP PC Code: 12 160 1 
California DPR Chemical Code: 2349 
Uses: A Restricted Use Pesticide (RUP). A pre-emergence 
herbicide for control of annual grasses and broadleaf weeds. 
It is used on cabbage, citrus cops, coffee, all types of corn, 
cotton, green peas, maize, onion, peanuts, potatoes, 
vineyards, sugar cane, and sugar beets, among others. It is 
compatible with most other pesticides. 
Human toxicity (long-term)f77): Intermediate-20.7 1006 
ppb, CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (tltre~hold)(~~): Low-1 87.34840 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Acetochlor 
(40 CFR 180. 470): 
CROP tmm ~~ 

Corn, field, forage 
Corn, field, grain 
Corn, field, stover 
Sorghum, forage 
Sorghum, grain, grain 
Sorghum, grain, stover 
Soybean 
Soybean, forage 
Soybean, hay 
Wheat, forage 

L. 

1 
0.05 
1.5 
0.1 
0.02 
0.1 
0.1 
0.7 
1 
0.5 
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Wheat, grain 0.02 
Wheat, straw 0.1 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 111, slightly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

FIFRA, 40CFRI 80.470: Tolerances and exemptions from 
tolerances for pesticides in or on raw agricultural 
commodities 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 

Description: Pale yellow liquid. Soluble in water; solubility 
= 400 ppm @ 25°C. Molecular weight = 269.77. 
Incompatibilities: Oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
etc); strong acids, alkaline reagents. Slowly hydrolyzes in 
water, releasing ammonia and forming acetate salts. May 
attack some forms of plastic, rubber, and coatings. 
Permissible Concentration in Water: Unknown, but runoff 
from spills or fire control may cause water pollution. 
Routes ofEntry: Inhalation, ingestion, absorbed through the 
intact skin 
Harmfu I Effects and Symptoms 
Slrort Term Exposure: Attacks central nervous system. 
Apprehension, anxiety, confusion, nervous excitation; 
dizziness; headache; numbness and weakness in limbs; 
muscle twitching, tremors; nausea and vomiting; slow, 
shallow respiration, bluish face; convulsions; loss of 
consciousness; breathing stops; death. 
Points ofAttack: CNS. May be fatal if inhaled, ingested, or 
absorbed through the skin. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Directly, irrigate with large amounts of plain, 
tepid water or saline for 20 minutes, occasionally lifting the 
lower and upper lids. During this time, remove contact 
lenses, if easily removable without additional trauma to the 
eye. Get medical aid immediately. Have physician check for 
possible delayed damage. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 

water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines; therefore, items such as 
leather shoes, gloves, and belts should be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do NOT induce vomiting. The 
patient is at risk of CNS depression or seizures, which may 
lead to pulmonary aspiration during vomiting. If the victim 
is conscious and able to swallow, *administer an aqueous 
slurry of activated charcoal at 1 gm/kg (usual adult dose 
60-90 g, child dose 25-50 8). A soda can and straw may be 
of assistance when offering charcoal to a child. The efficacy 
of activated charcoal for some organochlorine poisoning 
(such as chlordane) is uncertain. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
*In some cases you may be spec$cally instructed by Poison 
Control to induce vomiting by way of2 tablespoons ofsyrup 
of ipecac (adult) washed down with a cup of water. Do 
NOT give activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organochlorine pesticides, immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administer artificial respiration. Do NUT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. If 
breathing is difficult, administer 100% humidified 
supplemental oxygen through bagimask apparatus until 
medical help arrives. Do not leave victim unattended. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Acetochlor,” Oregon 
State University, Corvallis, OR. 
httD:l/extoxnet.orst .edu/pips/acetochl.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Acetochlor”, 40 CFR 180.470. 
www.e~a.pov/~esticides/food/viewtols.htm 

List of Lists, Sacramento CA (February 1997). 
California Environmental Protection Agency Chemical 

Acety I am i n of I u o re n e 

Use Type: A carcinogenic pesticide that was never marketed 
in the United States. See Uses section, below. 
CAS Number: 53-96-3 
Formula: C,,H,,NO 
Alert: This is a carcinogen and must be handled with 
extreme caution. It is not produced in the U.S. 
Synonyms: AAF; 2-AAF; Acetamide,N-fluoren-2-y1-; 
Acetamide,N-9H-fluoren-2-yl; 2-Acetamidofluorene; 2-2- 
Acetylamidofluorene; 2-Acetylamino-fluoren (German); 
N-Acetyl-2-aminofluorene; 2-Acetylaminofluorene; 
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N-Acetyl-2-aminofluorene; 2-Acetylaminofluorene; 
Azetylaminofluoren; FAA; 2-FAA; 2-Fluorenylacetamide; 
N-2-Fluorenylacetamide; N-2-Fluoren-2-yl acetamide; N-2- 
Fluorenylacetamide 
Producers: Sigma-Aldrich Fine Chemicals (USA) 
Cliemical Class: Aromatic amine 
RTECS Number: AB9450000 
EINECS Number: 200- 188-6 
Uses: 2-Acetylaminofluorene (AAF) was intended to be 
used as a pesticide, but it was never marketed because this 
chemical was found to be carcinogenic. AAF is used 
frequently by biochemists and technicians engaged in the 
study of liver enzymes and the carcinogenicity and 
mutagenicity of aromatic amines as a positive control. 
Cfrrcinogen/Hazard Classijications 
U.S. EPA Carcinogens: Group B2. Probable Human 
Carcinogen 
California Prop. 65: Carcinogen 
Regulrrtory A utlr ority : 

. 

Carcinogen (OSHA, NTP, State of California) 
CALiOSHA Carcinogen User Register Chemical 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/O S H A) 
The “Director’s List” (CALIOSHA) 
OSHA, 29CFR19lO Specifically Regulated Chemicals 
(See CFR 1910.1014) 
Clean Air Act 42USC7412; Title I, Part A,§112 
hazardous pollutants 
RCRA 40CFR26 I ,  Appendix 8; 40CFR261.11 Hazardous 
Constituents 
RCRA 40CFR264, Appendix 9; Ground Water 
Monitoring List Suggested methods (PQL ugiL): 8270 

RCRA40CFRs268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.059; Nonwastewater 
(mgikg), 140 
RCRA 40CFR266, Appendix 7, Basis for Listing 
Hazardous Waste 
EPA Hazardous Waste Number (RCRA No.): U005 
SuperfundlEPCRA 40CFR302.4, Appendix A, RQ: 1 Ib 
(0.454 kg), SARA 3 13: Form R de miniinis Concentration 
Reporting Level: 0.1 YO. 
Banned or Severely Restricted (Industrial Chemicals) 
(Belgium, Finland, Sweden) (UN)‘”) 
Air Pollutant Standard Set (New York)(60) 
Canada WHMIS Ingredients Disclosure List. 
Concentration Reporting Level: 0.1 YO. 

(10) 

Description: 2-Acetylaminofluorene, C,,H,,NO, is a 
combustible, tan powder or crystalline solid. Insoluble in 
water. Molecular weight = 223.28. MeltingiFreezing point 
= 194°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 1 ,  Flammability I ,  Reactivity 0. 
Incompatibilities: Contact with strong oxidizers may cause 
fire and explosions. Not compatible with cyanides, acids, 
and acid anhydrides. 

Permissible Exposure Limits in Air: NIOSH”’ recommends 
that exposure to occupational carcinogens be limited to the 
lowest feasible concentration. 0.03 pgiin’ (New York)(”) for 
ambient air. 
Permissible Concentrution in Woter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, inhalation, mucous membrane, 
skin absorption, skin and/or eye contact. 
Hrrrniful Effects cind Symptoms 
Short Term Exposure: This chemical has limited use in  
industry, and contact is kept to a minimum to prevent 
cancer. Reduced function of liver, kidneys, bladder, 
pancreas; [Potential occupational carcinogen]. Contact with 
skin, eye, or respiratory tract may cause irritation. 
Long Term Exposure: Incorporation of this compound in 
feed caused increased incidences of malignant tumors in a 
variety oforgans in the rat. Long-term studies in  which mice 
were given 2-acetylaminofluorene in their diet showed that 
this compound caused increased incidences of tumors and 
cancer of the liver, kidney, urinary bladder, lung, skin, and 
pancreas. There is limited evidence that this chemical is a 
teratogen in animals. 
Points of Attack: Liver, bladder, kidney, pancreas, skin, 
lungs. 
Me~lictilSurveillrriice: Urine cytology for abnormal cells in 
the urine. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

New Jersey Department of Health and Senior Set-vices, 
“ H a z a r d o u s  S u b s t a n c e  F a c t  S h e e t :  2 -  
Acetylaminofluorene,” Trenton, N.J. (June 1998). 
h ttp : iiwww. s tat e . n i .usiheal th/’eohirtkwe biOO 1 0. pd f 
US DOL OSHA, Reduced Immunologic Competence, 
Code of Federal Regulations. 29 CFR Part 1910, Air 
Contaminants. US GPO. JUIY 1,  1996. US  DHHSNIOSfI 
and US DOL OSHA, Urine (chemical/metabolite) 
NIOSHiOSHA Occupational Health Guidelines for 
Chemical Hazards. DHHS (NIOSH) Pub Nos. 81-123. 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Ac if I u o rfe n 

Use Typc: As sodium acifluorfen, a broad spectrum 
herbicide 
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CAS Number: 50594-66-6; 62476-59-9 (sodium salt) 
F o r m u l a :  C , , H , C I F , N O , ;  F ;C-C ,H; (CI ) -O-  
C,H,(NO,)(COOH) 
Alert: A General Use Pesticide (CUP). Slated to be 
withdrawn bythe European Commission in July2003. Some 
exemptions may apply. Human toxicity (long-term): High 
Synonyms: Acifluorfene; Benzoic acid, 5-(2-chloro-4- 
(trifluoromethyl)phenoxy)-2-nitro-; 5-(2-Chloro-4- 
(trifluoromethyl)phenoxy)-2-nitrobenzoic acid; 5-(2- 
Chloro-a-a-a-trifluoro-p-tolyloxy)-2-nitrobenzoic acid; 
Sodium acifluorfen 
Trade Numes: ASIF@, Sanonda Zhengzhou Pesticide 
(China); BLAZER@, BASF Canada (Canada);  
CARBOFUORFEN@; KLEENUP@ Grass and Weed Killer, 
Bonide Products (USA); KLEERAWAY@ Grass & Weed 
Killer, Solaris Group of Monsanto (USA); GALAXY@, I .  
Schneid Co. (canceled); RH-620 1 ; TACKLE@, Rhone- 
Poulenc (France) (discontinued); SCEPTER O.T. 
HERBICIDE@, BASF Agriculture Products (Germany); 
STATUS@, BASF Agriculture Products (Germany); 
STORM@ BASF Agriculture Products (Germany); ULTRA 
BLAZER@, BASF Agriculture Products (Germany) 
Producers: BAS F 
Agriculture Products (Germany); BASF Canada (Canada); 
Bonide Products, Inc. (USA); Monsanto Co. (USA); 
Sanonda Zhengzhou Pesticide (China) 
Clieniicnl Clrrss: Diphenolic ether (diphenyl ether); an 
organofluorine pesticide 
EPMOPPPCCorle: 114401; sodium salt: 114402,209800 
Cnliforniu DPR Cliemical Coile: 22 1 8 as sodium salt 
RTECS Number: DG5643200 
EINECS Number: 256-634-5 
Uses: Used to control pre-emergent and post-emergent 
broadleaf weeds and grasses in soybean, peanut, pea and 
rice crops. I t  is also registered for use by homeowners as a 
spot treatment on driveways, sidewalks, and patios. It should 
not be mixed with oils, surfactants, liquid fertilizers, and 
other pesticides. 
U S .  Mrrxinium AIIowtible Residue Levels for  Acijluorferi 
(40 CFR 180.383): 

A gr i m o r I n t e r n a t i o n a I ( U S A); 

CROP PPm 
Cattle, kidney 0.02 
Cattle, liver 0.02 
Egg 0.02 
Goat, kidney 0.02 
Goat, liver 0.02 
Hog, kidney 0.02 
Hog, liver 0.02 
Horse, kidney 0.02 
Horse, liver 0.02 
Milk 0.02 
Peanut 0.1 
Poultry, fat 0.02 
Poultry, meat 0.02 
Poultry, mbyp 0.02 
Rice, grain 0.1 
Rice, straw 0.1 
Sheep, kidney 0.02 
Sheep, liver 0.02 

Soybean 0.1 
Strawberry 0.05 
C~rrcinogeIi/Hrrznril Clrrssiflcutions 
U.S. EPA Carcinogens: Group B2 as sodium salt; probable 
human carcinogen (possible human; animal positive) 
California Prop. 65: Carcinogen 
Label Signal Word: DANGER 
WHO Acute Hazard: Class I I I ,  slightly hazardous 
Regulatory Authority: 

FIFRA 40 CFR 180.383 
FIFRA 40 CFR 372 
AB 1803-Well Monitoring Chemical (CAL) [62476-59-91 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 

Proposition 65 chemical (CAL) [62476-59-91 
Actively registered pesticide in California. [62476-59-91 
SARA 3 13: Form R de mininiis Concentration Reporting 
Level: 1 .O% (Sodium salt) 
US Code 40 CFR 455.65 

Description: Acifluorfen is a combustible, off-white to light 
tan solid. The sodium salt is a white or brown crystalline 
powder. Molecularweight=361.65. MeltingiFreezing point 
= 1 52-157°C‘2’’; 124-126°C (sodium salt). The sodium salt 
is soluble in water. 
IIr conrpatibilitie.~: Strong ox id i zers . Avo id contact with a 1 I 
sources of ignition 
Permi.wihle Exposure Limits in Air: Not established. 
Permissible Con centrrrtion in Wrrter: A n 0- adverse - e ffe c t 
level (NOAEL) has been determined to be 20 mgikg. Body 
weightiday based on fetotoxicity. However aNOAEL of 5.6 
was determined based on increase in liver size of male rats; 
further a NOAEL of 1.25 mglkglday was determined in a 2- 
generation rat reproduction study. On this last basis. a long 
term health advisory of acifluorfen has been set at 0.44 
mg1L for a 70-kg adult. A lifetime health advisory for that 
same adult of 0.009 mg/L. The U.S. EPA has also 
determined a reference dose (acceptable daily intake) of 
0.0 13 mglkgiday. 
Determimition in Water: Analysis of acifluorfen is by a gas 
chromatographic (GC) method applicable to the 
determination of certain chlorinated acid pesticides i n  water 
samples. In this method, approximately I liter of sample is 
acidified. The compounds are extracted with ethyl ether 
using a separatory funnel. The derivatives are hydrolyzed 
with potassium hydroxide, and extraneous organic material 
is removed by a solvent wash. After acidification, the acids 
are extracted and converted to their methyl esters using 
diazomethane as the derivatizing agent. Excess reagent is 
removed, and the esters are determined by electron capture 
GC. The method detection limit has not been determined for 
this compound, but it is estimated that the detection limits 
for analytes included in this method are in the range of 0.5 

Routes of Entry: Ingestion 
Hirrmjiul Effects rind Symptoms 
Slrort Term Exposure: Acifluorfen is a moderate dermal 
and eye irritant. 
Long Term Exposure: A known animal carcinogen. Similar 
chlorinated diphenyl ethers have caused liver damage in 

[62476-59-91 

to 2 pglL. 
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laboratory animals. The acute oral LD,, for male rats is 
2025 mgikg; for female rats is 1370 mg/kg. 
Points of Attack: Skin and liver. 
Medical Surveillance: Liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

EPA, “Health Advisory: Acifluorfen,” Washington DC, 
Office of Drinking Water (August 1987). 
“Sodium Acifluorfen Usage, Benefits, and 
Alternatives,” EPA Office of Prevention, Pesticides and 
Toxic Substances, letter, December 6, 200 1, 
www.epa.Kov/oppsrrd 1 ireregistrationlaci fluorfen 
EPA, “Tolerance Reassessment & Registration”, 40 CFR 
180.383; FR April 12,2002, 
www.epa.gov/oppsrrd 1 /rerePistration/acifluorfe 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Acrolein 

Use Type: Algaecide and rodenticide. 
CAS Number: 107-02-8 
Formula: C3H,0; CH,CHCHO 
Alert: A Restrictetd Use Pesticide (RUP). Exposure occurs 
mostly from breathing it in the air, from cigarette smoke, 
vehicle exhaust. and the burning of plants and trees. 
Synonyms: Acrehyde; Acroleina (Italian); Acroleine 
(Dutch, French); Acrylehyd (German); Acrylehyde; Acrylic 
aldehyde; Acrylaldehyde; Acrylic aldehyde; Akrolein 
(Czech); Akroleina (Polish); Allylaldehyde; Aldehyde 
acrylique (French); Aldeide acrilica (Italian); Aqualine; 
Biocide; Ethylene aldehyde; NSC 8819; Propenal; 2- 
Propenal; Prop-2-en- 1 -al; 2-Propen- 1 -one; Propylene 
aldehyde; Slimicide 
Trade Names: Aqualin@, Baker Petrolite (USA); 
Acquinite@; Crolean@; Magnacide@ H, Baker Petrolite 

Producers: Advanced Synthesis Technologies (USA); Air 
Products & Chemicals (USA); ATOFINA (France); Baker 
Petrolite (USA); BASF (Germany); Celanese (Germany); 
Ciba (Switzerland); Creanova (USA); Daicel Chemical 
Industries (Japan); Degussa (Germany); DSM 
(Netherlands); Goldschmidt (Germany); Nippon Kayaku 
Co. (Japan); Sumitomo Chemical (Japan); Union Carbide 

(USA) 

(USA) 

Clzemical Class: Aldehyde; Organics, non-halogenated 
EPMOPP PC Code: 00070 1 
California DPR Chemical Code: 3 
ICSC Number: 0090 
RTECS Number: AS1050000 
EEC Number: 605-008-00-3 
EINECS Number: 203-453-4 
Uses: Acrolein is produced by oxidation of propylene. 
Acrolein is principally used as a biocide to control plants, 
algae, molluscs, fungi, rodents, and microorganisms. 
Acrolein has also been used in the manufacture of other 
chemicals, plastics, and drugs; as a warning agent in gases, 
as a test gas for gas masks, in military poison gases, in the 
manufacture of colloidal metals, in leather tanning, and as 
a fixative in histology. Acrolein is primarily used as an 
intermediate in the production of glycerine and in the 
production of methionine analogs (poultry feed protein 
supplements). It is also used in chemical synthesis (1,3,6- 
hexametriol and glutaraldehyde), as a liquid fuel, 
antimicrobial agent, and as a slimicide in paper 
manufacture. 
Human toxicity (long-term)(77’: Intermediate-1 4.00 ppb, 
Health Advisory 
Fish toxicity (tlzre~hold)(~~): High-1.89088 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels forAcrolein (40 
CFR 180.1156) 

Raw Agricultural Commodities - 

Carcinogen/Hazard Classifications 
IARC: Not classifiable as to human carcinogenicity 
Note: The Department of Health and Human Services has 
determined that acrolein may possibly be a human 
carcinogen. Testing has not been completed by NIOSH to 
determine the carcinogenicity of acrolein and related low- 
molecular-weight-aldehydes. However, the limited studies 
to date indicate that these substances have chemical 
reactivity and mutagenicity similar to acetaldehyde and 
malonaldehyde. Therefore, NIOSH recommends that careful 
consideration should be given to reducing exposures to 
acrolein. 
Regulatory Authority: 

Toxic Substance (World Bank)‘l5) 
Actively registered pesticide in California. 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
U.S. DOT Inhalation Hazard Chemicals 
Air Pollutant Standard Set (ACGIH)(’)(DFG)(3) (HSE)‘”) 
(Former USSR)(43) (OSHA)(58) (Various States)@’) 
(Various Canadian Provinces), Mexico, Israel, Australia 
OSHA29CFR1910.119,AppendixA, Process Safety List 
of Highly Hazardous Chemicals, TQ = 150 Ib 
Clean Air Act 42USC7412; Title I, Part A,§112 
hazardous pollutants; Part A,§ 1 12(r), Accidental Release 
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Prevention/Flammable substances (Section 68.130) TQ = 

5,000 Ib (1,275 kg) 
Clean Water Act: 40CFRl16.4 Hazardous Substances; 
RQ 40CFRl17.3 (same as CERCLA); 40CFR423, 
Appendix A Priority Pollutants; 40CFR401.15 Toxic 
Pollutant 
EPA Hazardous Waste Number (RCRA No.): PO03 
RCRA40CFR26 1, Appendix 8; 40CFR26 1.1 1 Hazardous 
Constituents 
RCRA40CFRs268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.29; Nonwastewater, 
N/A . 
RCRA 40CFR264, Appendix 9; Ground Water 
Monitoring List Suggested methods (PQL ug/L): 8030(5); 
8240(5) 
CERCLAiSARA Section 302, Extremely Hazardous 
Substances: TPQ = 500 Ib (228 kg) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 1 Ib 
(0.454 kg), SARA 3 13: Form R de minimis Concentration 
Reporting Level: 1 .O%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 
Mexico: Drinking Water 0.3 mg/L (ecological criteria); 
Listed as an organic toxic pollutant in wasterwater. 

Description: At room temperature, acrolein is a clear, 
colorless to straw-colored liquid. It has a pungent, 
suffocating odor at 0.16 ppm and causes tears. Suffocating, 
pungent odor at 0.16 ppm. Soluble in water; solubility = 208 
g/L @ 20 "C. Molecular weight = 56.06. Boiling point = 

52.5"C. MeltingiFreezing point = -87.7"C. Vapor pressure 
= 2 10 mmHg @ 20 "C. Flash point = -26°C (cc). Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 4, Flammability 3, Reactivity 3. Explosive limits: 
LEL = 2.8%, UEL = 31.0%. Autoignition temperature 
(unstable) = 220°C. Odor threshold = 0.174 ppm. Soluble in 
water. The vapor is heavier than air and may travel along the 
ground. Distant ignition is possible. Log KO, = 0.89. 
Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: Acrolein should be stored in a cool, dry, 
well-ventilated area in tightly sealed containers separated 
from alkaline materials such as caustics, ammonia, organic 
amines, or mineral acids, strong oxidizers, and oxygen. 
Forms explosive mixture with air. Elevated temperatures or 
sunlight may cause explosive polymerization. A strong 
reducing agent; reacts violently with oxidizers. Reacts with 
acids, alkalis, ammonia, organic amines, oxygen, peroxides, 
sulfur dioxide, thiourea and metal salts. Shock-sensitive 
peroxides or acids may be formed over time. Attacks zinc 
and cadmium. 
Permissible Exposure Limits in Air: The Federal OSHA(*) 
standard'") the ACGIH") and NIOSH(*) recommendations 
for exposure to acrolein is 0.1 pprn (0.25 mg/m3)as an 8-hr 
TWA concentration. The ACGIH''), NIOSH(2), and HSE''?) 
(U.K.) 15-minute TWA as STEL value is 0.3 pprn (0.8 
mg/m3). The NIOSH"' IDLH = 2 ppm. The Australian, 
Mexican, Israeli and Canadian Provincial (Alberta, British 
Columbia, Ontario Quebec) TWA and STEL values are the 
same as ACGIH") and NIOSH'2) and Israel has a Action 

Level of 0.05 ppm (0.115 mg/m3). The DFG (German)'3) 
TWA value is also the same, and Peak Limitation (5 min) is 
2 times the normal MAK; do not exceed more than 8 times 
during a workshift. AIHA ERPG-2 (maximum airborne 
concentration below which it is believed that nearly all 
persons could be exposed for up to 1 hour without 
experiencing or developing irreversible or other serious 
health effects or symptoms that could impair their abilities 
to take protective action) = 0.5 ppm. The former USSR- 
UNEP/IRPTC has set a value in workplace air of 
0.2 mg/m3 (1993) and of 0.03 mg/m3 for ambient air in 
residential areas on either a momentary or an average daily 
basis. In addition, a number of states have set guidelines or 
standards for acrolein in ambient air@') ranging from 0.83 
pg/m3 (N.Y.) to 1.25 pg/m3 (South Carolina) to 2.5 pg/m3 
(Florida, North Dakota) to 4 pglrn' (Virginia) to 5 pg/m3 
(Connecticut) to 6.9 pg/m3 (Nevada) to 80.0 pg/m3 (North 
Carolina). 
Determination in Air: See NIOSH Method #2501('*) and 
OSHA Method #52("). See website http://www.osha- 
slc.aov/ (and applicable method, e.g., OSHA Method 

Permissible Concentration in Water: To protect freshwater 
aquatic life-on an acute basis 68 pg/L and on a chronic basis 
21 pglL. To protect saltwater aquatic life-55 pg/L on an 
acute toxicity basis. To protect human health-320 pg/L@). In 
addition, two states have set guidelines for acrolein in 
drinking water@'). These are both 320 pg/L  as set by 
Arizona and Kansas. 
Determination in Water: Gas chromatography (EPA 
Method #603) or gas chromatography and mass 
spectrometry (EPA Method #624). 
Routes of Entry: Acrolein is toxic by all exposure routes: 
Inhalation, ingestion, skin and/or eye contact. Absorbed 
through the skin. Systemic effects may occur after exposure 
by any route. 
Harmful Effects and Symptoms 
Short Term Exposure: Inhalation Inhaled acrolein is highly 
toxic. Acrolein is irritating to the upper respiratory tract 
even at low concentrations. Its odor threshold of 0.16 ppm 
is similar to the OSHA permissible exposure limit (0.1 
ppm); thus odor may provide an adequate warning of 
potentially hazardous concentrations. Acrolein vapor is 
heavier than air, but asphyxiation in enclosed, poorly 
ventilated, or low-lying areas is unlikely due to its strong 
odor. Children exposed to the same levels of acrolein vapor 
as adults may receive a larger dose because they have 
greater lung surface area:body weight ratios and higher 
minute vo1umes:weight ratios. In addition, they may be 
exposed to higher levels than adults in the same location 
because of their short stature and the higher levels of 
acrolein vapor found nearer to the ground. SkidEye Contact 
Direct contact with liquid acrolein causes rapid and severe 
eye and skin irritation or burns. Exposure to vapor produces 
inflammation of mucous membranes and it is a potent 
lacrimator. Because of their relatively larger surface area: 
body weight ratio, children are more vulnerable to toxicants 
affecting the skin. Ingestion Acrolein produces chemical 
burns of the lips, mouth, throat, esophagus, and stomach. 
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Nausea, vomiting, and diarrhea also occur. 
Extremely toxic; probable oral human lethal dose is 5-50 
mg/kg, between 7 drops and one teaspoon for a 70 kg (1 50 
Ib) person. 
Long Term Exposure: This chemical is a metabolite of 
cyclophosphamide, a well-recognized animal teratogen. 
Acrolein may cause mutations. Such chemicals have a 
cancer risk. Long-term exposure can cause drying and 
cracking of the skin. High or repeated lower exposure may 
cause permanent lung damage. NIOSH testing has not been 
completed to determine the carcinogenicity of acrolein. 
However, the limited studies to date indicate that this 
substance has chemical reactivity and mutagenicity similar 
to acetaldehyde and malonaldehyde. Therefore, NIOSH 
recommends that careful consideration should be given to 
reducing exposures to this related aldehyde. Reproductive 
and Developmental Effects No studies were located that 
address reproductive or developmental effects of acrolein in 
humans. Acrolein caused developmental effects when 
injected into rats, but did not cause developmental effects 
when ingested by rabbits. No information was found as to 
whether acrolein crosses the placenta, but it has been 
measured in breast milk. 
Points of Attack: Heart, lungs, eyes, skin and respiratory 
system. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
Preplacement and periodic medical examinations should 
consider respiratory, skin, and eye disease. For those with 
frequent or potentially high exposure, lung function tests are 
recoinmended before beginning work and at regular times 
after that. If symptoms develop or overexposure is 
suspected, consider chest x-ray. 
First Aid: Victims exposed only to acrolein vapor do not 
pose contamination risks to rescuers. Victims whose 
clothing or skin is contaminated with liquid acrolein can 
secondarily contaminate response personnel by direct 
contact or by off-gassing vapor. Ifthis chemical gets into the 
eyes, remove any contact lenses at once and irrigate 
immediately for at least 15 minutes, occasionally lifting 
upper and lower lids. If this chemical contacts the skin, 
remove contaminated clothing and wash immediately with 
soap and water. If this chemical has been inhaled, remove 
from exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
In cases of ingestion, do not induce vomiting. Ifthe victim 
is alert, asymptomatic, and has a gag reflex, administer a 
slurry of activated charcoal at a dose of 1 g k g  (infant, child, 
and adult dose). A soda can and a straw may be of 
assistance when offering charcoal to a child. Victims who 
are conscious and able to swallow should be given 4 to 8 
ounces ofmilk or water (not to exceed 15 mL/kg in a child). 
If the victim is symptomatic, delay decontamination until 
other emergency measures have been instituted. children at 
the exposure site. Provide reassurance to the child during 
decontamination, especially if separation from a parent 
occurs. Do not make an unconscious person vomit. Medical 

observation is recommended for 24 to 48 hours after 
breathing overexposure, as pulmonary edema may be 
delayed. 
Note to physician or authorized medical personnel. In cases 
of respiratory compromise, secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyrotomy if equipped and trained to do so. Treat 
patients who have bronchospasm with an aerosolized 
bronchodilator such as albuterol. Consider that acrolein 
inhalation may cause hypertension and tachycardia, in which 
case the use of bronchodilators that are known cardiac 
sensitizing agents may pose enhanced risk. Administer 
corticosteroids as indicated to patients who have persistent 
wheezing or hypersensitivity pneumonitis. Consider racemic 
epinephrine aerosol for children who develop stridor. Dose 
0.25-0.75 mL of 2.25% racemic epinephrine solution; 
repeat every 20 minutes as needed, cautioning for 
myocardial variability. Patients who are comatose, 
hypotensive, or having seizures or cardiac arrhythmias 
should be treated according to advanced life support 
protocols. If evidence of shock or hypotension is observed, 
begin fluid administration. For adults with systolic pressure 
less than 80 mmHg, bolus perfusion of 1000 mL/hour 
intravenous saline or lactated Ringer’s solution may be 
appropriate. Higher adult systolic pressures may necessitate 
lower perfusion rates. For children with compromised 
perfusion, administer a 20 mLkg bolus of normal saline 
over 10 to 20 minutes, then infuse at 2 to 3 mL/kg/hour. 
References: 
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Ac ro I e i n D i acetate 

Use Type: Herbicide 
CAS Number: 869-29-4 
Formula: C,H,,O, 
Synonyms: Allylidene diacetate; Diacetoxypropene; 1 , l -  
Diacetoxy-2-propene; 1,l  -Diacetoxypropene-2; 3,3- 
Diacetoxypropene; 2-Propene- 1,l -dioldiacetate 
Trade Names: MAGNACIDE H@, Baker Petrolite (USA); 
SD-345@, Shell Chemicals (UK); SHELL 345”, Shell 
Chemicals (UK); SHELL SD 345@, Shell Chemicals (UK) 
Producers: ABCR (Germany); Advanced Synthesis 
Technologies (USA); Air Products & Chemicals (USA); 
ATOFINA (France); Baker Petrolite (USA); BASF 
(Germany); Celanese (Germany); Ciba (Switzerland); 
Creanova (USA); Daicel Chemical Industries (Japan); 
Degussa (Germany); DSM (Netherlands); Goldschmidt 
(Germany); Lancaster Synthesis (UK); Nippon Kayaku Co. 
(Japan); Shell Chemicals (UK); Sumitomo Chemical 
(Japan); Union Carbide (USA) 
Chemical Class: Organics, non-halogenated 
EPMOPP PC Code: 068402 
California DPR Chemical Code: 196 
RTECS Number: UC9625000 
EINECS Number: 212-789-0 
Uses: Not registered in the U.S. 
Carcinogen/Hazard Classijications 
U.S. EPA Carcinogens: Group C, possible carcinogen, as 
acrolein 
ZARC: Group 3, Unclassifiable, as acrolein 
WHO Acute Hazard: Class IB, highly hazardous, as 
acrolein 
Description: Flammable liquid. Molecular weight = 158.17. 
MeltingiFreezingpoint =-36.6”C. Boilingpoint= 107°C @ 
50 mmHg, Flash point = 180°F (open cup). Density = 

1.0749 @ 2O0F/20”C. 
Incompatibilities: Forms explosive mixture with air. A 
strong reducing agent; reacts violently with oxidizers. 
Reacts with acids, alkalis, ammonia, amines, oxygen, 
peroxides. Shock-sensitive peroxides or acids may be 
formed over time. Acetates are generally incompatible with 

nitrates. Moisture may cause hydrolysis or other forms of 
decomposition 
Permissible Concentration in Water: The U.S. EPA 
recommends that levels in lakes and streams should be 
limited to 0.32 parts of acrolein per million parts of water 
(0.32 ppm) to prevent possible health effects from drinking 
water or eating fish contaminated with acrolein. Runoff from 
spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous. Severe irritant. This 
chemical can be absorbed through the skin, thereby 
increasing exposure. Eye and skin contact may cause intense 
tearing, irritation, blisters, and burns. Inhalation can irritate 
the lungs causing irritation, coughing, wheezing, and/or 
shortness of breath. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. This can cause death. 
Long Term Exposure: Aldehydes such as acrolein may 
cause mutations. Such chemicals have a cancer risk. Long- 
term exposure can cause drying and cracking of the skin. 
High or repeated lower exposure may cause permanent lung 
damage. 
Points of Attack: Heart, lungs, eyes, skin, respiratory 
system. 
Medical Surveillance: Periodic medical examinations 
should consider respiratory, skin, and eye disease. For those 
with frequent or potentially high exposure, lung function 
tests are recommended. If symptoms develop or 
overexposure is suspected, consider chest x-ray. 
First Aid: See also acrolein. If this chemical gets into the 
eyes, remove any contact lenses at once and irrigate 
immediately for at least 15 minutes, occasionally lifting 
upper and lower lids. Seek medical attention immediately. 
If this chemical contacts the skin, remove contaminated 
clothing and wash immediately with soap and water. Seek 
medical attention immediately. If this chemical has been 
inhaled, remove from exposure, begin rescue breathing 
(using universal precautions) if breathing has stopped and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. When this chemical has been swallowed, 
get medical attention. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Otherwise, give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
U.S. Department of Health and Human Services, Public 
Health ServiceiAgency for Toxic Substances and Disease 
Registry / Division of Toxicology “ToxFAQs ” Atlanta, 
GA (June 2003). 

Acrylam ide 

Use Type: Soil-conditioning agent 
CAS Number: 79-06- 1 
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Formula: C,H,NO; CH,CHCONH, 
Alert: Acrylamide is a carcinogenic breakdown product 
from cooking. It should be handled with extreme caution. 
Although it is not used as an agricultural pesticide, its 
potential residual presence in prepared food is of 
importance to food chemists. 
Synonyms: AAM; Acrilamida (Spanish); Acrylamide, 30%; 
Acrylamide, 50%; Acrylamide monomer; Acrylic acid 
amide (50%); Acrylic acid amide, (50%); Acrylic amide; 
Acrylic amide 30%; Acrylic amide 50%; Akrylamid 
(Czech); Ethylenecarboxamide; Ethylene monoclinic tablets 
carboxamide; Propenamide; 2-Propenamide Propenamide; 
Vinyl amide 
Trade Names: ACRYLAGEL@; AMERESCO ACRYL-40@; 

Producers: Cyanamid BV (Netherlands), now part of 
D e g u s s a 
Cltemical Class: Organics, non-halogenated 
EPMOPP PC Code: 600008 
California DPR Chemical Code: 02 1 1 1 as polyacrylamide 
polymer 
ICSC Number: 009 1 
RTECS Number: AS3325000 
EEC Number: 6 16-003-00-0 
EINECS Number: 201-1 73-7 
Uses: Not actively registered as a pesticide in the U.S. The 
major application for monomeric acrylamide is in the 
production of polymers as  polyacrylamides. 
Polyacrylamides are used for soil stabilization, gel 
chromatography, electrophoresis,  papermaking 
strengtheners, clarifications and treatment of potable water, 
sewage treatment, and foods. 
CarcinogedHazard Clussijkations 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2A, probable carcinogen 
Regulatory Authority: 

Carcinogen (Human Suspected) (ACGIH)") (IARC) 
(DRG)',) 
Air Pollutant Standard Set (ACGIH)'" (HSE)'33) 
(OSHA)('*) (Various States)@') (Australia) (Various 
Canadian Provinces) (Israel) (Mexico) 
Water Pollution Standard Proposed (U.S. EPA)'48) 
(Minnesota)@" 
Clean Air Act: Hazardous Air Pollutants, 42USC7412; 
Title I, Part A,§] 12. 
EPA/SARA 302 (EPCRA) Extremely hazardous 
substances 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The "Director's List" (CALIOSHA) 
EPA Hazardous Waste Number (RCRA No.): U007 
RCRA40CFR261, Appendix 8; 40CFR26 1.1 1 Hazardous 

OPTIMUM@ 

Contaminants 

(C AL/OSHA) 

Constituents 

RCRA 40CFR268.48; 6 lFRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 19; Nonwastewater 

Safe Drinking Water Act, MCL, treatment technique; 

EPCRA 40CFR302, Extremely Hazardous Substances: 

EPCRA 40CFR302.4, Appendix A, RQ: 5,000 Ib (2,270 

EPCRA Section 3 13 Form R de minimis Concentration 
Reporting Level: 0.1% 
TSCA: 716.120 (a), listed chemical 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 

Canada, WHMIS, Ingredients Disclosure List. 

Description: Acrylamide in monomeric form is an odorless, 
flakelike crystals. Soluble in water. Molecular weight = 

71.13. MeltindFreezing point = 84.5"C. Flash point = 

138°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 2, Flammability 2, Reactivity 2. 
Autoignition temperature = 240°C. It is shipped as clear, 
colorless to pale-yellow 30% or 50% by weight aqueous 
solution, or white crystalline solid or pellets. Log KO, = 

-1.65 to -0.67. Unlikely to bioaccumulate in marine 
organisms. 
Incompatibilities: Thermally unstable. Unless inhibited 
(with antioxidant like hydroquinine), ultraviolet light, 
oxidizers, peroxides, vinyl polymerization initiators or 
temperatures above melting point (85°C) can cause 
explosive polymerization. Reacts violently with reducing 
agents, peroxides, mineral acids, strong acids, oleum, 
ammonia and isocyanates. Finely divided particles form 
explosive mixture with air. 
Permissible Exposure Limits in Air: The Federal OSHA") 
standard is 0.3 mg/m3 as a time-weighted average (TWA) 
concentration for up to a 10-hour workshift. NIOSH") and 
ACGIH") has a TWA of 0.03 mg/m3(58). The notation "skin" 
indicated possibile cutaneous absorption. The NIOSH") 
IDLH, (potential occupational carcinogen)= 60 mg/m3. 
HSE',,) (U.K.), Australia, Israel, and Mexico TWA is 0.3 
mg/m3 and Israel Action Limit is 0.0 15 mg/m3 and Mexico 
STEL is 2.6 mg/m3. Canadian Provincial TWAs are: Alberta 
and British Columbia: 0.3 mg/m3 and STEL of 0.6 mg/m'; 
Ontario and Quebec TWAEVs are 0.03 mg/m3. California's 
PEL is 0.3 mg/m3 TWA. In addition. Several states have set 
guidelines or standards for acrylamide ambient 
concentrations in air@'): 0.3 pg/m3 (South Carolina) to 1 .O 
pg/m3 (New York) to 3.0 pg/m3 (South Dakota) to 5.0 
pg/m3 (Virginia) to 6.0 pg/m3 (Connecticut) to 7.0 pg/m3 
(Nevada). 
Determination in Air: Filter/Si gel; Methanol; Gas 
chromatography/Nitrogen/phosphorus detection; OSHA 

Permissible Concentration in Water: Health advisories 
have been developed by EPA(48) on a long term (7-year) 
basis as 0.02 mg/L for a 10 kg child and 0.07 mg/L for a 70 
mg adult. A guideline for acrylamide in drinking water of 
0.10 pg/L has been developed by the State of Minnesota@'). 

(mgkg), 23 

MCLG, zero; Regulated Chemical (47FR 9352) 

TPQ = 1000/10,000 Ib (454/4,540 kg) 

kg) 

Appendix B) 

Concentration Reporting Level: 0.1% 

(#2 1) 
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Determination in Water: There is no standardized method 
for the determination of acrylamide in drinking water. An 
analytical procedure for the determination of acrylamide has 
been reported in the literature. This procedure consists of 
bromination, extraction of the brominated product from 
water with ethyl acetate and quantification using high 
performance liquid chromatography (HPLC) with an 
ultraviolet detector. The concentration of the ethyl acetate 
to dryness and dissolution in a small volume of distilled 
water prior to HPLC analysis allows the detection of 
acrylamide at concentrations of 0.2 ,L&L(~*). 
Routes of Entry: Eyes, skin, central and peripheral nervous 
systems, reproductive system. Acrylamide can be absorbed 
through unbroken skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes, skin and 
respiratory tract. Symptoms of Exposure include complaints 
of drowsiness, fatigue, tingling of fingers, and a stumbling, 
propulsive type of walking with sense of unsteadiness have 
been reported. Motor and sensory impairment, numbness, 
tremor, abnormal feelings in the lower limbs accompanied 
by weakness, and speech disturbances were also reported. 
Classified as very toxic; probably oral lethal human dose is 
between 50 and 500 mglkg or between 1 teaspoon and 1 
ounce for a 150 Ib. person. Polymerized acrylamide may not 
be toxic, but the monomer can cause peripheral nerve 
damage. 
Long Term Exposure: There is evidence that acrylamide 
causes cancer in animals. It may cause skin and lung cancer 
in humans. There is limited evidence that this chemical 
damages the male testes. Can cause damage to the central 
nervous system, causing numbness, and weakness of the 
hands and feet. Acrylamide is a cumulative neurotoxin and 
repeated exposure to small amounts may cause serious 
injury to the nervous system. The neurological effects may 
be delayed. Polymer inhibitors or stabilizers added to the 
monomer may also produce toxicity. The symptoms of 
acrylamide toxicity are consistent with mid-brain lesions 
and blocked transport along both motor and sensory axons. 
Points of Attack: Central nervous system, peripheral 
nervous system, skin and eyes. 
MedicalSurveillance: Since skin contact with the substance 
may result in localized or systemic effects, NIOSH 
recommends that medical surveillance be made available to 
all employees working in an area where acrylamide is 
stored, produced, processed, or otherwise used, except as an 
unintentional contaminant in other materials at a 
concentration of less than 1% by weight. For those with 
frequent or potentially high exposure, nerve condition tests 
should be considered The use of alcoholic beverages may 
enhance the harmful effects. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately. If this 
chemical contacts the skin, flush with water immediately. If 
a person breathes in large amounts of this chemical, move 
the exposed person to fresh air at once and perform artificial 
respiration. When this chemical has been swallowed, get 
medical attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 

References: 
Cooperative Extension, Environmental Toxicology 
Newsletter, “Turning Up the Heat on Acrylamide,” 
University of California at Davis, Davis, CA (January 
2003). 
http://extoxnet.orst.edu/newsletters/ucd2003/nltrJan03. 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Acrylamide,” Trenton, 
NJ  (Apri l  1994 ,  rev.  December  1999) .  
http://www.state.ni .us/healtWeoh/rtkweb/OO22 .pdf 
FAOJWHO Acrylamide in Food Network, 
http://www.acrylamide-food.or~/ 
National Institute for Occupational Safety and Health, 
Criteria for a Recommended Standard: Occupational 
Exposure to Acrylamide, NIOSH Doc. No. 77-112, 
Washington, DC (1977). 
U.S. Environmental Protection Agency, Assessment of 
Testing Needs: Acrylamide, Report No. EPA-560111-80- 
0 16, Washington, DC, Office of Toxic Substances (July 
1980). 
Sax, N.I., Ed., Dangerous Properties of Industrial 
materials Report, 2, No. 4,24-27 (1982). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Acrylamide,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
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Sheet: Acrylamide,” Albany, NY, Bureau of Toxic 
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LaDou, J., Nerve Conduction Studies, Occupational 
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Acrylonitrile 

Use Type: Insecticide and fumigant 
CAS Number: 107- 13- 1 
Formula: C,H,N4; CH,CHCN, 
Alert: A Restricted Use Pesticide (RUP) 
Synonyms: Acrilonitrilo (Spanish); Acrylnitril (Dutch, 
German); Acrylonitrile monomer; Akrylonitryl (Polish); 
AN; Carbacryl; Cianuro di vinile (Italian); Cyanoethylene; 
Cyanure de vinyle (French); ENT 54; NCI-C50215; Nitrile 
acrilico (Italian); Nitrile acrylique (French); Propenenitrile; 
2-Propenenitrile; TL 3 14; VCN; Vinyl cyanide; Vinyl 
cyanide, propenenitrile 
Trade Names: ACRITET@ component of (with Carbon 
tetrachloride), canceled; ACRYLOFUMES component of 
(with Carbon tetrachloride, Chloroform, and Chloropicrin); 
ACRYLON@ component of (with Carbon tetrachloride); 
CARBACRYL@, component of(with Carbon tetrachloride); 
FUMIGRAIN@; MILLERS FUMIGRAIN@; VENTOX@ 
component of (with Carbon tetrachloride) 
Producers: BASF (Germany); BP Chemicals (UK); China 
Petrochemical Development Corp. (Taiwan); Cytec (USA); 
DSM (Netherlands); DuPont (USA); EniChem (Italy); 
Huntsman (USA); Lukoil Oil Company (Russia); Mitsubishi 
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Chemical (Japan); Mitsui Chemicals (Japan); Petrobas 
Energia S.S. (Argentina); Showa Denko (Japan); Sigma- 
Aldrich Laborchemikalien (Germany); Sinopec Corporation 
(Singpore); Sterling Chemicals (USA); Sumitomo (Japan); 
Zeon (Japan) 
Cliemical Class: Organics, non-halogenated 
EPMOPP PC Code: 00060 1 
California DPR Chemical Code: 30 19 
ICSC Number: 0092 
RTECS Number: AT5250000 
EEC Number: 608-00300-4 
EINECS Number: 203-466-5 
Uses: Acrylonitrile is used in the manufacture of synthetic 
fibers, polymers, acrylostyrene plastics, acrylonitrile- 
butadiene-styrene plastics, nitrile rubbers, chemicals, and 
adhesives. It is also used as a pesticide intermediate. In the 
past, this chemical was used as a room fumigant and 
pediculicide (an agent used to destroy lice). 
CarcinogedHuzard Classifications 
U.S. EPA Carcinogens: Group B 1, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Label Signal Word: DANGER 
Regulatory Authority: 

Carcinogen (IARC)‘”), (NTP)‘9), (DFG)(3) 
CAL/OSHA Carcinogen User Register Chemical 
EPAiSARA 302 (EPCRA) Extremely hazardous 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/O S HA) 
The “Director’s List” (CALiOSHA) 
OSHA, 29CFR19 10 Specifically Regulated Chemicals 

Banned or Severely Restricted (Germany) (U.N.)“3) 
Toxic Substance (World Bank)‘”) 
Air Pollutant Standard Set (ACGIH ) ( I )  (HSE)‘33) 
(UNEP)(43j (Several States and Canadian Provinces)(6o) 
(Mexico) 

substances 

(See CFR 1910.1045) 

(Israel)(Australia) 
Clean Air Act, 42USC7412; Title I, Part A,$112 
hazardous pollutants; Section 1 12[r], Accidental Release 
PreventiodFlammable Substances (Section 68.130), TQ 
= 20,000 lb (9,150 kg) 
Clean Water Act, 40CFRI 16.4 Hazardous Substances; 
RQ 40CFRI 17.3, (same as CERCLA) 
EPA Hazardous Waste Number (RCRA No.): U009 
RCRA 40CFR26 I ,  Appendix 8; 40CFR26 1.1 1 Hazardous 
Constituents 
RCRA Land Ban Waste Restrictions 
RCRA40CFRg268.48; 61FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.24; Nonwastewater, 84 
RCRA 40CFR264, Appendix 9; Ground Water 
Safe Drinking Water Act, 55FR1470 Priority List 

Monitoring List Suggested methods (PQL uglL): 8030 
(5); 8240 (5) 
CERCLAiSARA 40CFR302, Extremely Hazardous 
Substances: TPQ = 10,000 Ib (4,540 kg). 
SuperfundEPCRA 40CFR302.4, Appendix A, RQ: 100 
lb (45.5 kg), SARA 313: Form R de minimis 
Concentration Reporting Level: 0.1%. 
Canada, WHMIS, Ingredients Disclosure List. 
Concentration Reporting Level: 0.1% 
Mexico, Wastewater, organic pollutants 

Description: Acrylonitrile, is a highly flammable, clear, 
colorless or light yellowish liquid. Inadequate; unpleasant 
onion or garlic odor at 17 ppm. Odor can only be detected 
above the PEL. Floats on water; solubility = 7% @ 20 “C. 
Molecular weight = 53.1. Boiling point = 77°C @ 760 
mmHg. Melting/Freezing point = -82 “C. Specific gravity 
(water : 1 )  = 0.80. Gas density (air: 1)  = 1.8. Vapor pressure 
= 83 mmHg @ 20 “C. Flash point = -1°C (cc). Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 4, Flammability 3, Reactivity 2. Explosive limits: 
LEL= 3%, UEL = 17%. Log KO, = 0.28. Unlikely to 
bioaccumulate in marine organisms. 
Incompatibilities: Forms explosive mixture with air. Reacts 
violently with strong acids, strong alkalies, bromine, and 
tetrahydrocarbazole. Copper, copper alloys, ammonia and 
amines may cause breakdown to poisonous products. Unless 
inhibited (usually with methylhydroquinone) acrylonitrile 
may polymerize spontaneously. It may also polymerize on 
contact with oxygen, heat, strong light, peroxides, and 
concentrated or heated alkalies. Reacts with oxidizers, acids, 
bromine, amines. Attacks copper and copper alloys. Attacks 
aluminum in high concentrations. Heat and flame may cause 
release of poisonous cyanide gas and nitrogen oxides. 
Permissible Exposure Limits in Air: The Federal OSHA 
PEL is 2 ppm 8 hr. TWA gnJ 10 ppm not to be exceeded 
during any 15 minute work period. This chemical can be 
absorbed through the skin, thereby increasing exposure. 
NIOSH”) has a recommended airborne exposure limit of 1 
ppm TWA on an 10-hour workshift gnJ a 10 ppm ceiling 
not to be exceeded during any 15 minute work period. 
ACGIH’s recommendation is a TLV of 2 pprn averaged 
over an 8-hour workshift, with the notation that acrylonitrile 
is a human carcinogen‘’). The odor threshold is about 10- 
fold greater than the OSHA PEL, so workers can be 
overexposed to acrylonitrile without being aware of its 
presence. The NIOSH(*) IDLH level = 85 ppm. This 
chemical is a probable carcinogen in humans; there may be 
no safe level and all contact should be reduced to lowest 
possible level. AIHA ERPG-2 (maximum airborne 
concentration below which it is believed that nearly all 
persons could be exposed for up to 1 hour without 
experiencing or developing irreversible or other serious 
health effects or symptoms that could impair their abilities 
to take protective action) = 35 ppm. The DFG(3j TRK is 3 
ppm (7 mg/m3), Animal Carcinogen, Suspected Human 
Carcinogen Australia’s and Israel’s limit is 2 pprn (4.3 
mgim’) TWA. The (HSE)(33) (U.K) limit is 2 pprn (4 mg/m3) 
TWA‘33). Mexico’s limit is 2 ppm (5.4 mg/m3) TWA. The 
former USSR-UNEPhRPTC has set a MAC of 
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0.5 mg/m3 in workplace air and a limit of 0.03 mg/m’ in 
ambient air in residential areas on a daily, average basis. In 
addition, several states have set guidelines or standards for 
acrylinitrile in ambient air@’): 0.0147 pgim’ (Indiana) to 
0.145 pg/m3 (North Carolina) to 0.15 pg/m’ (Massachusetts) 
to 11.3 pgim’ (Pennsylvania) to 15.0 pg/m3 (New York) to 
22.0 pg/m3 (Connecticut and South Dakota) to 22.5 pglm’ 
(South Carolina) to 45.0 pg/m3 (Florida and Virginia). 
Determination in Air: Charcoal adsorption followed by 
acetone extraction and gas chromatographic analysis. See 
NIOSH Method 1604(”), or OSHA Method 37(58). See 
NIOSH Criteria Document 78-2 12 NITMLES 
Permissible Concentration in Water: The substance is toxic 
to aquatic organisms. Acrylonitrile usually breaks down in 
about 1 or 2 weeks, but this can vary depending on 
conditions. For example, high concentrations (such as might 
occur following a spill) tend to be broken down more 
slowly. In one case, measurable amounts of acrylonitrile 
were found in nearby wells 1 year after a spill (ATSDR 
public Health Statement, December 1990). See RCRA and 
Clean Water Act under Regulatory Authority. The U.S. EPA 
has set a maximum contaminant level of cyanide in drinking 
water of 0.2 milligrams cyanide per liter of water (0.2 
mg/L). To protect freshwater aquatic life-on an acute basis, 
7,550 pg/L and on a chronic basis, 2,600 pg/L over 30 days. 
To protect saltwater aquatic life-insufficient data to yield a 
value. To protect human health-preferably zero. Water 
concentration should be below 0.58 pg/L to keep lifetime 
cancer risk below The former USSR-UNEP/IRPTC 

has set a MAC of 2.0 mg/L for water bodies used 
for domestic purposes. The Mexico drinking water 
ecological criteria is 0.0006 mg/L, reduce human exposure 
to a minimum. In addition, several states have set guidelines 
for acrylonitrile in drinking water@’) ranging from 0.67 pg/L 
(Minnesota) to 3.8 pg/L (Kansas) to 10 pg/L (Arizona) to 
35 pg/L (Connecticut). 
Determination in Water: Charcoal tube; AcetoneICS,; Gas 
chromatographyiFlame ionization detection; NIOSH (IV) 
Method # 1604.(”) Also, by gas chromatography (EPA 
Method #603) or gas chromatography plus mass 
spectrometry (EPA Method #624). Also, cyanide may be 
determined titrimetrically by EPA Methods 335.2 and 90 10 
which give total cyanide. 
Routes of Entry: Persons whose clothing or skin are 
contaminated with liquid acrylonitrile can secondarily 
contaminate response personnel by direct contact or through 
off-gassing vapor. Inhalation and percutaneous absorption. 
It may be absorbed from contaminated rubber or leather. 
Routes include ingestion and eye and skin contact. 
Acrylonitrile vapor is absorbed readily from the lungs, and 
inhalation is an important route of exposure. This 
chemical’s odor generally provides inadequate warning of 
hazardous concentrations and olfactory fatigue develops 
rapidly. The odor threshold is about 1 0-fold greater than the 
OSHAPEL, so response personnel and workers can be 
overexposed to acrylonitrile without being aware of its 
presence. 
Harmful Effects and Symptoms 
Short Term Exposure: Acrylonitrile is irritating to the skin, 

eyes, and respiratory tract. Toxic effects range from 
headache, fatigue, dyspnea, nausea and vomiting to 
asphyxiation, lactic acidosis and cardiovascular collapse. 
Toxic effects are due primarily to the bioreactivity of 
acrylonitrile with cellular proteins and to its epoxide 
intermediate that is mutagenic and genotoxic. Toxicity is 
also due to the release of cyanide during the metabolism of 
acrylonitrile. Persons whose clothing or skin are 
contaminated with liquid acrylonitrile can secondarily 
contaminate response personnel by direct contact or through 
off-gassing vapor. Splashes in the eye may result in corneal 
damage. Skin contact can cause severe irritation and 
blistering. Breathing acrylonitrile can irritate the lungs 
causing coughing and shortness of breath. Higher exposures 
can cause pulmonary edema, a medical emergency that can 
result in death. Skin contact contributes significantly in 
overall exposure and can lead to systemic toxicity. 
Acrylonitrile reaction causes redness, blisters and some 
systemic signs. Symptoms derive from tissue anoxia in order 
of onset: limb weakness, dyspnea (difficult breathing), 
burning sensation in throat, dizziness, impaired judgement, 
cyanosis (turning blue), nausea, collapse, irregular 
breathing, convulsions and death. In later stages collapse, 
irregular breathing or convulsions and cardiac arrest may 
occur without warning. Some patients appear hysterical or 
may even be violent. Acrylonitrile is classified as very toxic. 
Probable oral lethal dose for human is 50-500 mgikg 
(between 1 teaspoon and 1 oz.) for a 70 kg (150 Ib) person. 
Toxic concentrations have been reported at 16 ppmi20 min. 
Acute toxicity is similar to that due to cyanide poisoning 
and the level of cyanide ion in blood is related to the level 
of poisoning. Inhalation or ingestion can results in fatal 
systemic poisoning, collapse and death due to tissue anoxia 
(lack of oxygen) and cardiac arrest (heart failure). At higher 
concentrations there may be damage to red blood cells and 
the liver. Jaundice may develop 24 hours following 
exposure and persist for several days. Because of continued 
metabolic release of cyanide, symptoms of severe poisoning 
may recur and the patient may relapse. 
Long Term Exposure: Chronic exposures to acrylonitrile 
have been associated with liver damage. Chronic exposure 
may be more serious for children because of their potential 
longer latency period. Carcinogenicity The Department of 
Health and Human Services has determined that 
acrylonitrile may reasonably be anticipated to be a 
carcinogen. IARC has determined that acrylonitrile is 
possibly carcinogenic to humans (Group 2B) based on 
sufficient evidence of carcinogenicity in experimental 
animals and inadequate evidence for carcinogenicity in 
humans. ACGIH classifies it as an a suspected human 
carcinogen. In animals, chronic exposure can cause tumors 
of the mammary gland, gastrointestinal tract, and CNS. 
Increased rates of lung and prostate cancer have been 
documented in some groups of chronically exposed workers, 
but not in others. Reproductive and Developmental Effects: 
According to Shepard’s Catalog of Teratogenic Agents, 
when large doses of acrylonitrile were administered to 
experimental animals by oral, inhalation, or intraperitoneal 
routes, teratogenic effects were produced. In humans, there 
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is no documented evidence that acrylonitrile is a 
reproductive or developmental toxicant. Acrylonitrile is not 
currently reviewed in the T E N S  or Reprotext databases. 
Acrylonitrile is not included in Reproductive and 
Developmental Toxicants, a 1991 report published by the 
U.S. General Accounting Office that lists 30 chemicals of 
concern because of widely acknowledged reproductive and 
developmental consequences. There is no information 
regarding whether acrylonitrile can cross the placenta or 
whether it can accumulate in breast milk and be transferred 
to nursing infants. 
Points of Attack: Eyes, skin, cardiovascular system, liver, 
kidneys, central nervous system. Cancer Site: brain tumors, 
lung and bowel cancer. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. For 
those with frequent or high exposure, consider urine 
thiocyanate levels, blood cyanide levels, liver function tests, 
fecal occult blood screening, pulmonary function tests. 
Consider chest x-ray following acute exposure. Consider the 
skin, respiratory tract, heart, central nervous system, renal 
and liver function in placement and periodic examinations. 
A history of fainting spells or convulsive disorders might 
present and added risk to persons working with toxic 
nitriles. 
First Aid: Persons whose clothing or skin are contaminated 
with liquid acrylonitrile can secondarily contaminate 
response personnel by direct contact or through off-gassing 
vapor. If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
Note to physician or authorized medical personnel. In cases 
of respiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyroidotomy if equipped and trained to do so. 
Administer 100% oxygen. Treat patients who have 
bronchospasm with aerosolized bronchodilators. The use of 
bronchial sensitizing agents in situations of multiple 
chemical exposures may pose additional risks. Also consider 
the health of the myocardium before choosing which type of 
bronchodilator should be administered. Cardiac sensitizing 
agents may be appropriate; however, the use of cardiac 
sensitizing agents after exposure to certain chemicals may 
pose enhanced risk of cardiac arrhythmias (especially in the 
elderly). Acrylonitrile poisoning is not known to pose 
additional risk during the use of bronchial or cardiac 

sensitizing agents. Consider racemic epinephrine aerosol for 
children who develop stridor. Dose 0.25-0.75 mL of 2.25% 
racemic epinephrine solution in water, repeat every 20 
minutes as needed cautioning for myocardial variability. 
Patients who are comatose, hypotensive, or have seizures or 
cardiac dysrhythmias should be treated according to 
advanced life support protocols. These patients may be 
seriously acidotic; under medical control, consider giving 
them 1 ampule of sodium bicarbonate (pediatric dose: 1 
mEq/kg may be appropriate). If massive exposure is 
suspected or if the patient is severely symptomatic with 
hypotension, infuse intravenous saline or lactated Ringer’s 
solution. For adults, bolus 1000 mL/hour if blood pressure 
is under 80 mmHg; if systolic pressure is over 90 mmHg, an 
infusion rate of 150 to 200 mL/hour is sufficient. For 
children with compromised perfusion administer 20 mL/kg 
of normal saline or Ringer’s lactate delivered over 10 to 20 
minutes, then at a 2 to 3 mL/kg/hour infusion rate. 
Antidotes: When possible, treatment with cyanide antidotes 
should be given under medical-base control to unconscious 
victims with known or strongly suspected acrylonitrile 
poisoning. Cyanide antidotes amyl nitrite perles and 
intravenous infusions of sodium nitrite and sodium 
thiosulfate are packaged in the cyanide antidote kit. Amy1 
nitrite perles (0.2 mL) should be broken onto a gauze pad 
and held under the nose, over the Ambu valve intake, or 
placed under the lip of the face mask. A new perle is 
crushed and inhaled for 30 seconds every minute until 
intravenous sodium nitrite is given. Infuse sodium nitrite 
intravenously as soon as possible. The usual adult dose is 10 
to 20 mL of a 3% solution infused over no less than 5 
minutes to produce a 20% methemoglobin level in adults. 
Children should receive 0.33 mL/kg ofthe 3% solution at an 
infusion rate of 2.5 mL/minute, up to a maximum of 10 mL. 
Administer sodium nitrite doses to children on the basis of 
body weight, since fatal methemoglobinemia has occurred 
in children dosed at adult rates. Monitor blood pressure 
during administration, and slow the rate of infusion if 
hypotension develops. Immediately after sodium nitrite 
infusion, administer sodium thiosulfate intravenously. The 
usual adult dose is 50 mL (12.5 g) ofa25% solution infused 
at a rate of 3 to 5 mL/minute; the average pediatric dose is 
1.65 mLkg (412.5 mg/kg) up to50 mL. If symptoms 
reappear or persist within 1 hour, readminister sodium 
nitrite and sodium thiosulfate at 50% of the initial dose. 
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Alac hlor 

Use Type: A pre-emergence herbicide 
CAS Number: 15972-60-8 
Forntulr: C,,H,,CINO, 
Alert: A Restricted Use Pesticide (RUP). Human toxicity 
(long-term): High. 
Synoiiyms: A13-5 1506; Acetamide, 2-chloro-n-(2,6- 
diethylpheny1)-N-(Methoxymet1iyl)-; Acetanilide, 2- 
chloro-2’,6’-diethyl-N-methoxymethyl)-; Alachlore; a- 
Chloro-2’,6’-diethyl-N-(methoxymethyl)acetanilide; 2- 
Chloro-N-(2,6-diethyIphenyl)-N-(methoxymethyl) 
acetamide; Glyphosate isopropylamine salt; Metachlor; 
Methachlor; N-(Methoxymethyl)2,6-diethylchloro 
acetamide 
Trrrtle Nnnzes: AGIMIX@, Milenia Agro Ciencias (Brazil); 
ALAGAM@, Makhteshim-Agan Industries (Israel); Proficol 
(Colombia); ALAGAN@, Makhteshim-Agan Industries 
(Israel); Proficol (Colombia); ALANEX@, Makhteshim- 
Agan Industries (Israel); Proficol (Colombia); ALAPAZ@, 
Pazchem Ltd., (Israel), suspended; ALAZINE@, 
Makhteshim Agan (Israel); ALATOX 480@; ALCLOR 48 
LE@, Alcotan Laboratories (Spain); BRONCO@, Monsanto 
(USA), canceled; CANNON HERBICIDE@, Monsanto 
(USA), canceled; CHIMICHLOR@; CROP STAR@, 

canceled; LARIAT’, Monsanto (USA); LASAGRIN’; 
LASSAGRIN@; LASSO@, Monsanto (USA); LASSO 
MICRO-TECH@, Monsanto (USA); LAZOO, Monsanto 
(USA), canceled; METACHLOR’, Syngenta (Switzerland); 
NIAGARA KOLO MALACHLOR DUST@, FMC Corp 
(USA) canceled; NIAGARA MALACHLOR LIVESTOCK 
SPRAY CODE 983@, FMC Corp (USA), canceled; 
PARTNER@, Monsanto (USA); PILLARZO@, Pilarquim 
Corp. (Taiwan); SANACHLOR@, Sanachem (Pty) Ltd. 
(South Africa); SHOLAY@, Rallis India (India), canceled 
Producers: Agsin (Singapore); Alcotan Laboratories 
(Spain); ATOFINA Chemicals (France), Cerexagri Inc. 
(France); China Chemicals (China); Ehrenstorfer, Dr. 
(Germany); Makhteshim-Agan Industries (Israel); Milenia 
Agro Ciencias (Brazil); Monsanto (USA); Nissan Chemical 
Industries (Japan); Pazchem Ltd. (Israel); Pilarquim Corp 
(Taiwan); Proficol (Colombia); Shenzhen Guomeng 
Indus t ry  C o . ,  L td .  ( C h i n a ) ;  S igma-Ald r i ch  
Laborchemikalien (Germany); Sinon (Taiwan); Syngenta 
(Switzerland); Vijayalakshmi Insecticides and Pesticides 
(India); Zag0 Asia Ltd. (Singapore) 
Clieniicrrl Clnss: Ch loroacetan i 1 ide 
EPMOPP PC Corle: 090501 
Crrliforiiin DPR Clretnicnl Corle: 678 
ICSC Number: 037 1 
RTECS Number: AE 1225000 
EEC Number: 6 16-0 15-00-6 
EINECS Number: 240- 1 10-8 
Uses: A pre-emergence herbicide for corn, soybeans, and 
peanuts, and other field crops. It is a selective systemic 
herbicide, absorbed by germinating shoots and by roots. I t  
works by interfering with a plant’s ability to produce protein 
and by interfering with root elongation. Alachlor is a 
Restricted Use Pesticide (RUP). This compound is one of 
the most highly used herbicides in the U.S. It is available as 
granules or einulsifiable concentrate. Alachlor is used in 
mixed formulations with atrazine, glyphosate, trifluralin, 
and imaquin. 
H u m m  toxicity (l~rig-terni)‘~~): H igh-2.00 ppb, MC L 
(Maximum Contaminant Level) 
Fish toxicity ( t l ~ r e s l r o l ~ ~ ~ ~ ~ ) :  Intermediate-26,19584 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(rxinii4ni Allowrrble Residue Levels for  Alriclrlor (40 
CFR 180.249): 

CROP PPm 
Bean, dry 0.1 
Bean, forage 0.2 
Bean, hay 0.2 
Bean, lima, green 0.1 
Cattle, fat 0.02 
Cattle, meat 0.02 
Cattle, mbyp 0.02 
Corn, fodder 0.2 
Corn, forage 0.2 

Corn, grain 0.2 
Egg 0.02 
Goat, fat 0.02 
Goat, meat 0.02 

Corn, fresh (inc. sweet) 0.05 
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Goat, mbyp 0.02 
Hog, fat 0.02 
Hog, meat 0.02 
Hog, mbyp 0.02 
Horse, fat 0.02 
Horse, meat 0.02 
Horse, mbyp 0.02 
Milk 0.02 
Peanut 0.05 
Peanut, forage 3 .O 
Peanut, hay 3 .O 
Poultry, fat 0.02 
Poultry, meat 0.02 
Poultry, mbyp 0.02 
Sheep, fat 0.02 
Sheep, meat 0.02 
Sheep, mbyp 0.02 
Sorghum, forage 2.0 
Sorghum, grain, milo 0.1 
Sorghum, stover 1 .o 
Soybean 0.2 

Soybean, hay 0.2 
Soybean, forage 0.75 

CarcinogenEIazards Classifications: 
U.S. EPA Carcinogens: Likely for high doses; not likely 
for low doses 
California Prop. 65: Carcinogen 
IARC: Not evaluated 
Label Signal Word: DANGER 
TRI Developmental Toxin: Developmental toxin 
WHO Acute Hazard: Class 111, slightly hazardous 
Endocrine Disruptor: Suspected 
Regulatory Authority: 

AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
Actively registered pesticide in California. 
Banned or Severely Restricted (EPA-FIFRA) 
Safe Drinking Water Act, MCL, 0.002 mg/L; MGLC, 
zero; Regulated chemical (47 FR 9352) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 1 Ib 
(0.454 kg), SARA 3 13: Form R de minimis Concentration 
Reporting Level: 1 .O%. 
Water Pollution Standard Proposed (Various States)@’) 

Description: Alachlor, a poly-substituted single aromatic 
nucleus, is a cream-colored solid. Insoluble in water. 
Molecular weight = 269.79. MeltindFreezing point = 

39.5-41.5”C. Flash point = 137°C (cc). Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 0, Reactivity 0. Log KO, = 3.48. 
Values at or above 3.0 are likely to bioaccumulate in marine 
organisms. Physical and toxicological properties may be 
affected by the carrier solvents used in commercial 
formulations. 
Incompatibilities: Strong oxidizers. Corrosive to iron and 
steel. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No adverse effect 

level in drinking water has been calculated by NSA/NRC(46) 
as 0.7 mg/L. Allowable daily intake (ADI) has been 
calculated at 0.1 mg/kg/day. More recently, the U.S. EPA(47) 
has reviewed alachlor and determined a ten-day health 
advisory value of 0.1 mg/L for a 10 kg child. An acceptable 
daily intake was calculated as 0.01 mg/kg/day in the study. 
A maximum level in drinking water of 0.002 mg/L has been 
proposed by EPA@*). In addition, a number of states@’) have 
set guidelines for alachlor in drinking water ranging from 
0.15 pg/L (Arizona) to 0.2 pg/L (Illinois) to 2.0 pg/L 
(Massachusetts) to 10.0 pg/L (Minnesota) to 15 pgiL 
(Kansas) to 200 pg/L (Maine). 
Determination in Water: May be accomplished by liquid- 
liquid extraction gas chromatographic 
Routes of Entry: Ingestion 
Harmful Effects and Symptoms 
Short Term Exposure: Toxic by skin contact, ingestion, and 
inhalation. Eye contact may cause severe irritation or injury. 
Skin contact may irritate and burn skin. No effects found in 
human Exhibits relatively low acute oral toxicity; 
the LD,, value for rats is 0.93 gikg. The technical product 
has only slight skin and eye irritation potential after an acute 
exposure‘47). However, alachlor feeding studies have 
demonstrated oncogenic effects including lung tumors in 
mice and stomach, thyroid and nasal turbinate tumors in 
rats. 
Long Term Exposure: Human mutation data reported. 
Suspected carcinogen; some experimental data reported. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. If this 
chemical contacts the skin, remove contaminated clothing 
and wash immediately with soap and water. When this 
chemical has been swallowed, get medical attention. Give 
large quantities of water and induce vomiting. Do not make 
an unconscious person vomit. If this chemical has been 
inhaled, remove from exposure and transfer promptly to a 
medical facility. 
References: 
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California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Aldicarb (ANSI) 

Use Type: A systemic insecticide, nematicide and 
acaricide. 
CAS Number: 1 16-06-3 
Formula: C,H I ,N,O,S; 
CH,SC(CH,),CH=NOCONHCH,; C,H,,N,O,S 
Alert: A Restricted Use Pesticide (RUP) for selected 
crops. Human toxicity (long-term): High. 
Synonyms: A 13-27093; Aldecarb; Aldecarbe (French); 
Carbamic acid, methyl-,O-[(2-methyl-2- 
(methylthio)propylidene)amino]derivative; Carbanolate; 
Caswell No. 01 1A; ENT 27093; NCI 08640; 2-Methyl-2- 
(methylthio)propanal, 0-[(methylamino)carbonyl]oxime; 
2-Methyl-2-(methylthio)propanaldehyde, 0- 
(Methylcarbamoy1)oxime; 2-Methyl-2-methylthio- 
propionaldehyd-0-(N-methyl-carbamoy1)-oxim (German); 
2-Metil-2-tiometiI-propionaldeid-O-(N-metil-carbamoi1)- 
ossima (Italian); Permethrin; Propionaldehyde,2-methyl- 
2-(methylthio)-,O-(methylcarbamoyl)oxime; Propanal,2- 
methyl-2-(methythio)-,~-[(methylamino)carbonyl]oxime; 
Sulfone aldoxycarb 
Trade Names: TEMIC@; TEMIK@; Bayer Cropscience 
(Germany); OMS 77 la; TERNIC@; TEMIK 10 G@; 
TEMIK G lo@, Union Carbide (USA) canceled; UNION 
CARBIDE UC-21149@, Union Carbide (USA), canceled 
Producers: Bayer Cropscience (Germany); Ehrenstorfer, 
Dr.(Germany); Rhone-Poulenc (France); Shandong 
Huayang Pesticide Group (China); Shenzhen Guomeng 
Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchemikalien (Germany); Union Carbide (Dow 
AgroScience) (USA) 
Chemical Class: Carbamate (N-methyl) 
EPMOPP PC Code: 09830 1 
California DPR Chemical Code: 00575 
ICSC Number: 0094 
RTECS Number: UE2275000 
EEC Number: 006-0 17-00-X 
EINECS Number: 204- 123-2 
Uses: A Restricted Use Pesticide (RUP) only on potatoes, 
citrus, cotton, ornamentals, peanuts, sorghum, soybeans, 
sugar beets, sugarcane, coffee, sweet potatoes, pecans, 
wheat and varius other crops. Aldicarb is effective against 
various insects (especially aphids, whiteflies, leaf miners, 
flea beetles and ground beetles), mites and nematodes. Use 
on bananas was revoked during special review process due 
to concerns about high residues. It is among the most toxic 
of all pesticides to birds, aquatic invertebrates, fish, and 
insect pollinators, such as bees. 
Human toxicity (l~ng-term)'~~): High-7.00 ppb, MCL 

(Maximum Contaminant Level) 
Fish toxicity High-3.75027 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Aldicrab 
(40 CFR 180.269): 

CROP PPm 
Bean, dry 0.1 

Beet, sugar, tops 1 .o 
Cattle, fat 0.01 
Cattle, meat 0.01 
Cattle, mbyp 0.0 1 
Citrus, dried pulp 0.6 
Coffee, bean 0.1 
Cotton, hulls 0.3 
Cotton, undelinted seed 0.1 
Goat, fat 0.01 
Goat, meat 0.01 
Goat, mbyp 0.01 
Grapefruit 0.3 
Hog, fat 0.01 
Hog, meat 0.01 
Hog, mbyp 0.01 
Horse, fat 0.0 1 
Horse, meat 0.0 1 
Horse, mbyp 0.0 1 
Lemon 0.3 
Lime 0.3 
Milk 0.002 
Orange 0.3 
Peanut .05 
Pecan 0.5 
Potato 1 .o 

Beet, sugar 0.05 

Sheep, fat 0.01 
Sheep, meat 0.01 
Sheep, mbyp 0.01 

Sorghum, grain, grain 0.2 

Soybean 0.02 
Sugarcane, cane 0.02 
Sugarcane, fodder 0.1 
Sugarcane, forage 0.1 
Sweet potato 0.1 

Sorghum, bran 0.5 

Sorghum, stover 0.5 

CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Extremely hazardous substance 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER-POISON 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory A utli ority : 

Classified by the U.S. EPA as Restricted Use Pesticide 
(RUP) 
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Banned or Severely Restricted (Austria, Belgium, 
Germany, Israel, Norway, Philippines) (UN)(I3) 
Very Toxic Substance (World Bank)(”) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA1SARA 302 (EPCRA) Extremely hazardous 

The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. - EPA Hazardous Waste Number (RCRA No.): PO70 
RCRA 40CFR26 1, Appendix 8; 40CFR261.11 
Hazardous Constituents 
RCRA Land Ban Waste Restrictions 
Safe Drinking Water Act, MCL, 0.003 mg/L; MCLG 
0.001 mg1L; Regulated chemical (47 FR 9352) 
CERCLA1SARA 40CFR302, Extremely Hazardous 
Substances: TPQ = 100110,000 Ib (45.414,540 kg) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 
CERCLA 1 Ib (0.454 kg), SARA 3 13: Form R de 
minimis Concentration Reporting Level: 1 .O%. 

Appendix B) 

Carolina)(6o) Water Pollution Standard Proposed (U.S. 
EPA)(47) (Several States)@’) 

substances 

U S .  DOT Regulated Marine Pollutant (49CFR172.101, 

Air Pollutant Standard Set (New York, South 

Description: Aldicarb is a broad spectrum carbamate 
pesticide; a fast-acting cholinesterase inhibiting agent 
with effective direct contact and stomach action; and, a 
plant systemic of extremely high acute toxicity to 
mammals. It is a noncombustible, white crystalline solid 
with a slight sulfurous odor. Slightly soluble in water. 
Melting/Freezing point = 98-100°C. Vapor pressure = 

0.01 Pa @ 25°C. Log KO, = 1.35. Although this chemical 
is an environmental hazard, it is unlikely to bioaccumulate 
in marine organisms. 
Incompatibilities: Strong alkalies. 
Permissible Exposure Limits in Air: The American 
Industrial Hygiene Association (AIHA/WEEL) 
recommends a TWA level of 0.07 mg/m3, and warns that 
aldicarb can be absorbed through the skin, thereby 
increasing exposure. Guidelines or standards have been 
set for aldicarb in ambient air(6o) ranging from 2.0 ppg1m3 
(New York) to 6.0 ppglm’ (South Carolina). 
Permissible Concentration in Water: EPAiSafe Drinking 
Water Act Levels for MCL, 0.003 mg/L; MCLG 0.001 
mg/L. Canada Drinking Water Quality = 0.009 mg/L 
MAC. 
Determination in Water: Aldicarb may be determined in 
water by gas-liquid chromatography with flame 
photometric detection after oxidation to the sulfone 
(aldoxycarb) by peracetic acid or 3-chloro-perbenzoic 
acid. Colorimetric methods have also been used based on 
hydrolysis to hydroxyl-amine which is oxidized to nitrous 
acid, the latter used to diazotize sulfanilic acid which is 
then coupled to give a dye(2’). 

Routes of Entry: Ingestion, skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: This chemical is one of the most 
highly toxic pesticides. It can be harmful or fatal if 
swallowed, inhaled or absorbed through the skin. 
Exposure can cause rapid severe poisoning with 
headache, blurred vision, sweating, nausea, abdominal 
pain, vomiting, diarrhea, loss of coordination, and death. 
In severe cases, unconsciousness and convulsions may 
occur. The probable oral lethal dose for humans is less 
than 5 mg/kg, or a taste (less than 7 drops) for a 150-lb 
person; it is extremely toxic by both oral and dermal 
routes. Carbamate insecticides inhibit the cholinesterase 
activity of enzymes, causing accumulation of 
acetylcholine at synapses and altering the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: May affect the immune system. 
There is no evidence that aldicarb affects reproduction. 
Aldicarb is questionable carcinogen with no firm human 
evidence. 
Points of Attack: Skin, lungs. 
Medical Surveillance: Test plasma and red blood cell 
cholinesterase levels (for enzyme poisoned by this 
chemical). For this substance, these tests are accurate only 
if done within about two hours of exposure. 
First Aid: Speed in removing material from eyes and skin 
is of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with 
plenty of warm or cold water (NO hot water) for at least 
15 minutes, occasionally lifting the upper and lower 
eyelids. Get medical aid immediately. Skin: Get medical 
aid. Skin contact can cause dangerous amounts of these 
chemicals to be absorbed into the bloodstream. Wearing 
the appropriate PPE equipment and respirator for 
carbamate pesticides, immediately flush skin with plenty 
of soap and water for at least 15 minutes while removing 
contaminated clothing and shoes. Shampoo hair promptly 
if contaminated; protect eyes. Ingestion: Call poison 
control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do 
NOT induce vomiting.* If conscious, alert, and able to 
swallow, rinse mouth and have victim drink 4 to 8 ounces 
of water. Check to see if poison control instructs you to 
use ipecac syrup, otherwise administer slurry of activated 
charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do 
nothing except keep victim warm. *In some cases you 
may be speclfically instructed by poison control to induce 
vomiting by way of 2 tablespoons of syrup of ipecac 
(adult) washed down with a cup of water. Do NOT give 
activated charcoal before or with ipecac syrup. 
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Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator 
for carbamate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagmask apparatus. If 
breathing is difficult, administer oxygen through 
bag/mask apparatus until medical help arrives. Do not 
leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs 
of atropinization (mydriasis, dry mouth, rapid pulse, hot 
and dry skin) occur; initiate treatment in children with 
0.05 mg mg/kg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Medical note: 2-PAMCI may be 
contraindicated in the case of some carbamate poisonings. 
References: 
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Aldoxycarb (ANSI) 

Use Type: Insecticide, acaricide and nematicide 
CAS Number: 1646-88-4 
Formula: C,H,,N,O,S 
Synonyms: Aldicarb sulfure (French); Carbamic acid, 
methyl-, 0-[(2-methy1-2- 
(methylsulfonyl)propylidene)amino] derivative; ENT A1 
3 -2926 1 ; 2-Methyl-2-(methylsuIfonyl)propanal-O- 
[(methylamino)carbonyl]oxime; 2-Methyl-2- 
(methy1sulfonyl)propionaldehyde-O- 
(methy1carbamoyl)oxime; Propanal, 2-methyI-2- 
(methylsulfony1)-, 0-[(methylamino)carbonyI]oxime 
Trade Names: ALDICARB SULFONE@; TEMIK 

SULFONE’; SULFOCARB@; STANDAK@, Bayer 
Cropscience (Germany); UC-2 1865@, Union Carbide 

Producers: Bayer Cropscience (Germany); Union 
Carbide (USA) 
Chemical Class: Carbamate 
EPMOPP PC Code: 1 1 080 1 
Crdifurnia DPR Chemical Code: 2265 
RTECS Number: UE2080000 
Uses: Used to control honey locust gall midge and other 
insects and mites on cotton, potatoes, sugar beets and 
ornamentals. Applied to the soil by soluble mixture or 
spikes. 
Human toxicity (long-term)(7v: High-7.00 ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (threshold)(77’: Very low-7683.76758 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Description: White, crystalline solid. Slight sulfur odor. 
Slightly soluble in water; solubility = 8,000 ppm @ 20°C. 
Molecular weight = 222.29. MeltingFreezing point = 

141°C. Vapor pressure = 12 mPa @ 25°C; 1.0 x lo4 
mmHg. 
Incompatibilities: May react violently with bromine, 
ketones. Incompatible with strong acids, azo dyes, 
caustics, ammonia, amines, boranes, hydrazines, strong 
oxidizers. May form explosive materials with phosphorus 
pentachloride. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water 
pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred 
vision; eye watering; runny nose; cough; shortness of 
breath; salivation; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; agitation; tingling of the 
skin; slow heartbeat; convulsions; fluid in lungs; loss of 
consciousness; incontinence; breathing stops; death. 
Carbamate insecticides inhibit the cholinesterase activity 
of enzymes, causing accumulation of acetylcholine at 
synapses and altering the way in which nervous impulses 
are transmitted. However, within several hours 
carbamates spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage 
the nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As 
first aid for pulmonary edema, consider administering a 

(USA) 
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corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 
72 hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for 
the enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red 
blood cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides 
is recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
First Aid: Speed in removing material from eyes and skin 
is of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with 
plenty of warm or cold water (NO hot water) for at least 
15 minutes, occasionally lifting the upper and lower 
eyelids. Get medical aid immediately. Skin; Get medical 
aid. Skin contact can cause dangerous amounts of these 
chemicals to be absorbed into the bloodstream. Wearing 
the appropriate PPE equipment and respirator for 
carbamate pesticides, immediately flush skin with plenty 
of soap and water for at least 15 minutes while removing 
contaminated clothing and shoes. Shampoo hair promptly 
if contaminated; protect eyes. Ingestion; Call poison 
control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do 
NOT induce vomiting.* If conscious, alert, and able to 
swallow, rinse mouth and have victim drink 4 to 8 ounces 
of water. Check to see if poison control instructs you to 
use ipecac syrup, otherwise administer slurry of activated 
charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do 
nothing except keep victim warm. *In some cases you 
muy be specifically instructed by poison control to induce 
vomiting by way of 2 tablespoons ofsyrup of ipecac 
(adult) washed down with a cup of water. Do NOT give 
activated charcoal before or with ipecac syrup. 
Inhalation; Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator 
for carbamate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use baglmask apparatus. If 
breathing is difficult, administer oxygen through 
bagimask apparatus until medical help arrives. Do not 
leave victim unattended. 

Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs 
of atropinization (mydriasis, dry mouth, rapid pulse, hot 
and dry skin) occur; initiate treatment in children with 
0.05 mg mg/kg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Medical note: 2-PAMCI may be 
contraindicated in the case of some carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 

Pesticide Management Education Program, 
List of Lists, Sacramento CA (February 1997). 

“Aldoxycarb (Standak) EPA Pesticide Fact Sheet 1/86,” 
Cornell University, Ithaca, NY (January 1986). 
http://pmep.cce.comell.edu/profiles/insect- 
mite/abamectin-bufencarb/aldoxvcarb/insect-prof- 
aldoxvcarb.htm1 

Use Type: Insecticide and termiticide 
CAS Number: 309-00-2 
Formula: C,,H,Cl, 
Alert: There is no manufacture, sale, or commercial use 
permitted for aldrin in the U S .  EPA banned all uses of 
aldrin in 1974, except to control termites. In 1987, EPA 
banned all uses. Human toxicity (long-term): Very high. 
Synonyms: Aldrine (French); Aldrina (Spanish); 1,4,5,8- 
Dimethanonaphthalene, 1,2,3,4,10,1 O-hexachloro- 
1,4,4a,5,8,8a-hexahydro-( 1 a,4a,4P,5a$a,SP)-; 1,4:5,8- 
Dimethanonaphthalene, 1,2,3,4,10,1 O-hexachloro- 
1,4,4a,5,8,8a-hexahydro-, endo-exo-; ENT 15949; 
Hexachlorohexahydro-endo-exo-dimethanonaphthalene; 
1,2,3,4,10,1O-Hexachloro-l,4,4a,5,8,8a-hexahydro- 
1,4,5,8-dimethanonaphthalene; 1,2,3,4,10,1 O-Hexachloro- 
1,4,4a,5,8,8a-hexahydro-exo- 1,4-endo-5,8- 
dimethanonaphthalene; 1,2,3,4,10,1 O-Hexachloro- 
1,4,4A,5,8,8A-Hexahydro- 1,4-endo-exo-5,8- 
dimethanonaphthalene; HHDM; HHDN; HHPN; 
Octalene; 1,2,3,4,10-1O-Hexachloro-l,4,4a,5,8,8a- 
hexahydro- 1,4,5,8-endo-exo-dimethanonaphthalene 
Trade Names: ALDOCIT@, canceled; ALDREC@, 
canceled; ALDRIN 37 EQUIVALENT SOLUTION, 
Zeneca (USA) (now Syngenta), canceled; ALDREX@, 
Shell Chemical (Netherlands), canceled; ALDREX-30@, 
Shell Chemical (Netherlands), canceled; ALDREX-40@, 
Shell Chemical (Netherlands), canceled; ALDRITE@, 
Shell Chemical (Netherlands), canceled; ALDRON@, 
canceled; ALDROSOL@, canceled; ALGRAN@ canceled; 
ALTOX@ All India Medical Corp. (India), canceled; 
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COMPOUND 1 18@, canceled; DAVCO@, W.R. Grace & 
Company (USA), canceled, 101 1 O/ 1989; DRINOX@, 
canceled; KORTOFIN@, canceled; MASTER BRAND@, 
canceled; OCTALENE@, canceled; OMS-1 94, canceled; 
PRENTOX@, Prentiss Inc. (USA), canceled; ROYAL 
BRAND@, canceled; ROYSTER@, canceled, 12/19/1988; 
SEEDRIN@; SD 2794, canceled; TATUZINHO@, 
canceled; TIPULA@, canceled; TOXADRIN@, canceled 
Producers: Bharat Pulverizing Mills (India); 
Ehrenstorfer, Dr. (Germany); IMC Vigoro, see Vigoro 
(Canada);, Prentiss Inc. (USA); Rhone-Poulenc Agro 
France (France); Shell Chemical (Netherlands); Sigma- 
Aldrich Laborchemikalien (Germany); Zeneca Agro (UK) 
(now Syngenta) (Switzerland); Vigoro (Canada) 
Chemical Class: Organochlorine, Halo-organics 
EPMOPP PC Code: 045 10 1 
California DPR Chemical Code: 9 
ICSC Number: 0774 
RTECS Number: I 0 2  100000 
EEC Number: 602-048-00-3 
EINECS Number: 206-2 15-8. 
Uses: There is no sale or commercial use permitted for 
aldrin. Formerly used as an insecticide against termites, 
grasshoppers and worms in the U.S. Some people may be 
exposed to aldrin (and dieldrin) in air, water and food 
because of its persistence in the environment. See dieldrin 
for more details. 
Humun toxicity (long-term)(77’: Extra high-0.02058 ppb, 
CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (threshold)(77): Extra high-0.18049 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Curcinogen/Huzard Classif cations 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Carcinogen (Probable Human) (USPHS) (See reference 
above), California, New Jersey, NIOSH”) (potential 
occupational carcinogen) 
Banned or Severely Restricted (Many Countries) 
(my31 

Air Pollutant Standard Set (ACGIH)“’ (NIOSH)‘2’ 
(DFG)(3) (HSE)(j3’ (Former USSR)‘43) (Several States)@’) 
(OSHA)(58) (Several Canadian Provinces) (Australia) 
(Israel)(Mexico) 
Water Pollution Standard Set (U.S. EPA)(Mexico) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 

. 

Permissible Exposure Limits for Chemical 
Contaminants (CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
Clean Water Act: 40CFRg 1 16.4 Hazardous Substances; 
40CFRs 1 17.3 (same as CERCLA); 40CFR Part 423, 
Appendix A Priority Pollutants; 57FR4133 1 Priority 
Chemicals; 40CFRs40 1.15 Toxic Pollutant 
EPA Hazardous Waste Number (RCRA No.): PO04 
RCRA 40CFR26 1, Appendix 8; 40CFR26 1.1 1 
Hazardous Constituents 
RCRA 40CFRs268.48; 61 FR15654, Universal 
Treatment Standards: Wastewater (mg/L), 0.02 1 ; 
Nonwastewater (mg/kg), 0.066 
RCRA 40CFR264, Appendix 9; Ground Water 
Monitoring List: Suggested methods (PQL ug/L): 
SOSO(0.05); 8270(10) 
CERCLABARA 40CFR302, Extremely Hazardous 
Substances: Extremely Hazardous Substances: TPQ = 

500/10,000 Ib (227/4540 kg) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 1 Ib 
(0.454 kg); SARA 3 13: Form R de minimis 
Concentration Reporting Level: 1 .O%. Aldrin has been 
found in at least 207 of the 1,6 13 National Priorities 
List sites identified by the Environmental Protection 
Agency (EPA). 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1 ,  
Appendix B) 

Description: Aldrin, is a colorless, crystalline solid. The 
technical grade is a tan to dark brown solid. It has a mild, 
chemical odor. Practically insoluble in water. Molecular 
weight = 364.89. MeltinglFreezing point = 104’C.(pure); 
49-60°C (technical grade). Vapor pressure = 6.6 x 
mmHg. Although noncombustible, Aldrin may be dissolved 
in a flammable solvent that may change its physical and 
toxicological properties. Odor threshold = 0.3 mg/m’. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 0, Reactivity 0. Log KO, = 

7.4. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. 
Incompatibilities: Avoid concentrated mineral acids, acid 
catalysts, acid oxidizing agents, phenol, or active metals. 
Permissible Exposure Limits in Air: The OSHA(2), 
ACGIH‘’), and NIOSH‘’) TWA is 0.25 mg/m’ as is the DFG 
MAK‘’) (total dust), Australian, (HSE)03) (U.K.), Mexico 
and Israel value, with the notation “skin” indicating 
potential for cutaneous adsorption. (HSE)(33) and Mexico 
suggests a STEL of 0.75 mg/m3. NIOSH‘’) has recommends 
that Aldrin be held to the lowest feasible concentration 
(LFC). The NIOSH(2) IDLH level = 25 mg/m3, with the 
notation [potential occupational carcinogen]. The former 
USSR-UNEP/IRPTC has set a MAC in workplace 
air of 0.01 mg/m3. In addition, several states have set 
guidelines or standards for Aldrin in ambient air@’): 0.035 
pg/m3 (Pennsylvania) to 0.595 pg/m3 (Kansas) to 1.5 
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(Connecticut) to 2.5 pg/m3 (North Dakota) to 4.0 pg/m3 
(Virginia) to 6.0 pg/m3 (Nevada). 
Determination in Air: A filter plus bubbler containing 
isooctane followed by workup with isooctane and analysis 
by gas chromatography. See NIOSH Method #5502(’8). 
Permissible Concentration in Water: The U.S. EPA limits 
the amount of aldrin that may be present in drinking water 
to 0.001 and 0.002 milligrams per liter (mg/L) of water, 
respectively, for protection against health effects other than 
cancer. The U.S. EPA has determined that a concentration 
of aldrin of 0.0002 mg/L in drinking water limits the 
lifetime risk of developing cancer from exposure to each 
compound to 1 in 10,000. The former USSR-UNEP/IRPTC 

has set a MAC of 0.01 mg/L in water used for 
domestic purposes. Mexico limit in drinking water 0.00003 
mg/L. In addition, several states have set guidelines and 
standards for aldrin in drinking water@’). Illinois has set a 
standard of 0.1 pg/L. Guidelines in other states range from 
0.013 pg/L (Kansas) to 0.03 p g / L  (Minnesota) to 0.05 p g / L  
(California). Aldrin is highly toxic to aquatic organisms and 
every care must be taken to avoid release to the 
environment. In the food chain important to humans, 
bioaccumulation takes place, specifically in aquatic 
organisms. It is strongly advised not to let the chemical enter 
into the environment because of its persistence. 
Determination in Water: Gas chromatography (EPA 
Method 608) or gas chromatography plus mass spectrometry 
(EPA Method 625) 
Routes of Entry: Inhalation, skin absorption, ingestion and 
eye and skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: High exposure can cause headache, 
dizziness, nausea and vomiting, muscle jerks, sever seizure 
and death. Eye and skin contact can cause irritation and 
burns. Can be fatal if swallowed or absorbed through the 
skin. Aldrin tends to produce convulsions before other, less 
serious signs of illness have appeared. Victims have 
reported headache, nausea, vomiting, dizziness, and mild 
clonic jerking. Some victims have convulsions without 
warning. Poisoning by Aldrin usually involves convulsions 
due to its effects on the central nervous system. Probable 
oral lethal dose for humans is between 7 drops and one 
ounce for a 150 pound adult human. 
Long Term Exposure: Aldrin accumulates in the human 
body. It may cause tumors, cancer, mutations, and 
reproductive effects. Liver effects have also been reported. 
Drinking alcohol can increase the liver damage caused by 
aldrin. Aldrin may be a teratogen in humans since it has 
been shown to be a teratogen in animals. Aldrin may 
decrease fertility in males and females. It is classified as an 
extremely toxic chemical. Conflicting reports of 
carcinogenicity of this compound remain an area of 
controversy. Similar chemically and toxicologically to 
dieldrin. 

Points ofAttack: Central nervous system, liver, kidneys and 
skin. 
Medical Surveillance: Consider the points of attack in 
preglacement and periodic physical examinations. 
Laboratory tests can measure aldrin and dieldrin in blood, 
urine, and body tissues. These tests are not routinely 
available because they require specialized equipment. 
Aldrin changes to dieldrin fairly quickly in the body, the test 
has to be done shortly after you are exposed to aldrin. 
Dieldrin can stay in the body for months, measurements of 
dieldrin can be made much longer after exposure to either 
aldrin or dieldrin. The tests cannot tell you whether harmful 
health effects will occur. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give a slurry of 
activated charcoal in water to drink. Do NOT induce 
vomiting. 
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Allethrins 

Use Type: Non-systemic insecticide 
CAS Number: 584-79-2 (I); 497-92-7 (11); 2303 1-36-9 
(Prallethrin); 28434-00-6 (S-Bioallethrin); 28057-48-9 
(Bioallethrin) 
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Formula: C,,H,,O, (I); C,,H,,O, (11) 
Synonyms: Allethrolone ester of chrysanthemum 
dicarboxylic acid monomethyl ester (11); (+)- 
Allelrethonyl; (+)-cis, trans-chrysanthemate; d-Allethrin; 
Allethrin I; Ally1 cinerin; Ally1 homolog of cinerin I; d, 1- 
2-allyl-4-hydroxy-3-methyl-2-cyclopenten- 1 -one-dl- 
chrysanthemum monocarboxylate; 3 -Allyl-4-keto-2- 
methylcyclopentenyl chrysanthemummonocarboxylate 3 ; 
3-Allyl-2-methyl-4-oxo-2-cyclopenten- 1 -yl 
chrysanthemate; dl -3 -allyl-2-methyl-4-oxocyclopent-2- 
enyl dl-cis trans chrysanthemate; Allylrethronyl dl-cis- 
trans-chrysanthemate; Bioaltrina; Cinerin I ally1 homolog; 
d-Cisallethrin; (&)-cis, trans-Chrysanthemumic acid ester 
of (kt) allethrolone; Depallethrin; EBT; ENT 17,510 (11); 
FDA 1446; 3-(3-Methoxy-2-rnethyl-3-0~0- 1 -propenyl)- 
2,2-dimethylcyclopropanecarboxylic acid 2 methyl-4-0~0- 
3-(2-propenyl)-2-cyclopenten- 1 -yl ester (11); 
Necarboxylic acid; OMS 468; Pallethrine (France); 
Synthetic pyrethrins 
Trade Names: AGWAY FOOD PLANT FOGGING 
SPRAY@, Agway Inc. (USA), canceled; ALLEVIATE@, 
canceled 8/28/2002; BIOALLETHRIN', Bayer 
Cropscience (Germany); BIOALLETHRIN TECHNICAL@, 
Valent Biosciences Corp. (USA); d-CISALLETHRIN'; d- 
TRANS (TM) INTERMEDIATE 1828' Mclaughlin 
Gormley King Co. (USA), canceled; ESBIOTHRIN@; 
EXTHRIN'FMC 249@; MGK 264@, Mclaughlin Gormley 
King Co. (USA), canceled 7/1/1987; MGK 
INTERMEDIATE 1 O@, Mclaughlin Gormley King Co. 
(USA), canceled; NIA 249@; PYNAMIN@, Sumitomo 
Chemical Co., Ltd. (Japan); Mclaughlin Gormley King Co. 
(USA); PYNAMIN-FORTE', Sumitomo Chemical Co., 
Ltd. (Japan); PYRESIN@; PYRESYN'; PYREXCEL@; 
P Y R O C I D E @ ;  S B P  1 3 8 2 / B I O A L L E T H R I N  
CONCENTRATE@, Valent Biosciences Corp (USA); 
WHITMIRE PT 527 WITH ALLETHRIN@, Whitmire 
Micro-Gen Research Laboratories Inc. (USA), canceled 
7/11/2001. 
Producers: Agway Inc. (USA); Bayer Cropscience 
(Germany); Changzhou Kangmei Chemical Industry Co., 
Ltd. (China); Hockley International Ltd. (UK); Ki-Hara 
Chemicals Ltd. (UK); Mclaughlin Gormley King Co. 
(USA); Navy Brand Manufacturing Co. (USA); Shenzhen 
Guomeng Industry Co., Ltd. (China); Shandong Huayang 
Pesticide Group (China); Shanghai Agricultural Chemical 
Industry Corp. (China); Sigma-Aldrich Laborchemikalien 
(Germany); Sumitomo Chemical Co., Ltd. (Japan); SuYan 
Agrochemical Group (China); Valent Biosciences 
Corporation (USA); Whitmire Micro-Gen Research 
Laboratories Inc. (USA); Zag0 Asia Ltd. (Singapore) 
Chemical Clrrss: Pyrethroids or synthetic pyrethrins 
EPMOPPPCCode: 00400 1 (Allethrin); 004002 (Allethrin 
Coil); 004003 [Bioallethrin (a mixture of d-cis-trans- 
Allethrin and S-Bioallethrin)]; 004004 (S-Bioallethrin); 

004005 (d-cis-trans-Allethrin); 128722 (Prallethrin) 
California DPR Chemical Code: 12 (Allethrin); 90012 
(Allethrin, other related) 
ICSC Number: 2 12 
RTECS Number: GZ1925000; GZ1472000 (S-Bio- 
allethrin). 
EEC Number: 006-025-00-3 
EINECS Number: 209-542-4 
Uses: Allethrin is used almost exclusively to control flying 
and crawling insects in homes and industrial locations. Used 
extensively in pet animal shampoos, to treat lice in humans 
and in home and industrial sprays for flying insects, 
mosquitos, etc. It is available as mosquito coils, mats, oil 
formulations and as an aerosol spray. It may be hazardous 
to the environment; special attention should be given to fish 
and honey bees. 
US. Maximum Allowable Residue Levels for Allethrin (40 
CFR 180.113 et sec.) 
CROP 

Apple, post-h 
Blackberry, post-h 
Boysenberry, post-h 
Blueberry (huckleberry), post-h 
Citrus 
Currant, post-h 
Dewberry, post-h 
Loganberry, post-h 
Raspberry, post-h 
Gooseberry, post-h 
Grape, post-h 
Orange, post-h 
Crabapples, post-h 
Pear 
Pear, post-h 
Cherry, post-h 
Peach 
Peach, post-h 
Plum (fresh prunes), post-h 
Fig, post-h 
Guava, post-h 
Mango, post-h 
Pineapple,, post-h 
Horseradish 
Muskmelon, post-h 
Tomato 
Tomato, post-h 
Barley, grain,, post-h 
Oat, grain, post-h 
Rye, grain, post-h 
Sorghum, grain, milo 
Sorghum, grain, milo, post-h 
Wheat, grain, post-h 
Beet, sugar 

Apple 
PPm 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 

4.0 
2.0 
2.0 
2.0 

2.0 
2.0 



 

corn 

Pepper 

CarcinogedHuzard Classijications 
Label Signal Word: CAUTION. Containers of technical 
grade d-trans-allethrin have the Signal Word WARNING. 
WHO Acute Hazard: Group 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regu lutory Authority: 

AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
Permissible Exposure Limits for Chemical Contaminants 

Clean water act: Section 3 1 1 Hazardous SubstancedRQ 

Actively registered pesticide in California. 
EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) as 

Description: Allethrins are synthetic analogs of naturally 
occurring insecticides. Clear, yellow to amber, oily liquids 
which is also available as wettable powder or granules. 
Sprays may be dissolved in xylene or kerosene. Slight 
aromatic odor. Practically insoluble in water (1 & 11). 
Molecular weight = 302.39 (S-bioallethrin). Boiling point = 

approx. 140-160°C. Flash point = approx 120-123°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 1, Flammability 1, Reactivity 0. Log KO, = 

4.75-4.80. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. May be combined with 
organophosphates. 
Incompatibilities: Strong alkalies and oxidizers. Unstable 
in light, UV, air, and alkaline conditions. 
Permissible Exposure Limits in Air: Not established. 
Determination in Air: Collection by impinger or fritted 
bubbler, analysis by gas liquid chromatographylultraviolet. 
See NIOSH IV(’8), Method #5008, Pyrethrum. 
Routes of Entry: Skin, inhalation. 
Harmful Effects and Symptoms 
Sltort Term Exposure: Skin and eye contact causes 
irritation and burns. Inhalation can cause respiratory tract 
irritation with coughing and wheezing. High exposure may 
cause dizziness, shaking, irritability, seizures, and 
unconsciousness. Allethrin may cause effects on the nervous 
system. 
Long Term Exposure: May cause skin allergy. Ifthe allergy 
develops, very low future exposure can cause itching and 
skin rash. Allethrin may cause an asthma-like allergy. Future 
exposure can cause asthma attacks with shortness of breath, 
wheezing, cough and/or chest tightness. Allethrin can cause 
bronchitis to develop with cough, phlegm, and/or shortness 
of breath. This chemical may cause liver and kidney 
damage. There is no evidence that allethrin affects 
reproduction.‘2’. See also pyrethrins. 
Points of Attack: Skin, lungs, liver, and kidneys. 

Corn, grain, post-h 2.0 

Foods, processed 1 .o 

(CAL/OSHA) as pyrethrum 

(same as CERCLA) as pyrethrins 

pyrethrins 

Medical Surveillance: Liver and kidney function tests. 
Lung function test. (These could be normal if the person is 
not having an attack at the time of the test). Evaluation by a 
qualified allergist may help to diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Allethrin,” Trenton 
NJ (December, 1998). 
http:/lwww.state.nj.us/healthleoh/rtkweb/2 102.pdf 
EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Allethrin”, 40 CFR 1 80. 1 13 et sec; 
www.epa.gov/cgi-binioppsrch 
California Environmental Protection Agency Chemical 

List of Lists, Sacramento CA (February 1997) 

Al lidoc h lor 

Use Type: Herbicide 
CAS Number: 93-7 1-0 
Formula: C,H,,CINO 
Synonyms: Acetamide, 2-chloro-N,N-di-2-propenyl-; 
Alidochlor;  CDAA;  CDAAT;  2-Chloro-N,N- 
diallylacetamide; a-Chloro-N,N-diallylacetamide; 2-Chloro- 
N,N-di-2-propenylacetamide; Diallylchloroacetamide; N,N- 
Diallylchloroacetamide; N,N-Diallyl-a-chloroacetamide; 
N,N-Diallyl-2-chloroacetamide; NCI-C0403 5 
Trade Names: ACTOX@, canceled; CP 6343@; RADOX@; 
RANDOX@, Monsanto (USA), canceled; RANTOX T@; 
VEGA-RAND@, Helena Chemical (USA), canceled 
Producers: Helena Chemical (USA); Monsanto (USA) 
Clzemical Class: Organochlorine; Halo-organics; acetamide 
herbicide 
EPMOPP PC Code: 0 1 930 1 
California DPR Cliemical Code: 1 14 
RTECS Number: AB5250000 
Uses: There are no products registered with the U.S. EPA; 
all tolerances were revoked on July 21, 1999. It was 
primarily used to control weeds growing in onion crops. 
Used as a pre-emergence and post-emergence control for 
most annual grasses and broadleaf weeds on corn, sorghum, 
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lima beans, snap beans, soybeans, cabbage, peas for 
canning, celery, onions and some fruits and ornamentals. 
Fish toxicity ( thre~hold)‘~~: Low-269.85657 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
CarcinogenJHazard Classifications 
Label Signal Word: WARNING 
Description: An oily, amber liquid. Slightly irritating odor. 
Slightly soluble in water. Boiling point = 116°C; 74°C @ 
0.3 mm. Molecular weight = 173.66. Vapor pressure = 1.0 
x lo-* mmHg. 
Incompatibilities: Oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine. 
etc); strong acids. Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. Absorbed through 
the intact skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Attacks the central nervous system. 
Apprehension, anxiety, confusion, nervous excitation; 
dizziness; headache; numbness and weakness in limbs; 
muscle twitching, tremors; nausea and vomiting; slow, 
shallow respiration, bluish face; convulsions; loss of 
consciousness; breathing stops; death. 
Long Term Exposure: May cause kidney damage. 
Points of Attack: May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Directly, 
irrigate with large amounts of plain, tepid water or saline for 
20 minutes, occasionally lifting the lower and upper lids. 
During this time, remove contact lenses, if easily removable 
without additional trauma to the eye. Get medical aid 
immediately. Have physician check for possible delayed 
damage. Skin; Get medical aid. Skin contact can cause 
dangerous amounts of these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for organochlorine pesticides, immediately 
flush exposed skin, hair, and under nails with plain, running, 
tepid water for 20 minutes, then wash twice with mild soap. 
Shampoo hair promptly if contaminated; protect eyes. Do 
not scrub skin or hair, since this can increase absorption 
through the skin. Rinse thoroughly with water. Victims who 
are able and cooperative may assist with their own 

decontamination. Remove and double-bag contaminated 
clothing and personal belongings. Leather absorbs many 
organochlorines; therefore, items such as leather shoes, 
gloves, and belts should be discarded. If the skin is swollen 
or inflamed, cool affected areas with cold compresses. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. In cases of ingestion, Do not induce vomiting 
*; the patient is at risk of CNS depression or seizures, which 
may lead to pulmonary aspiration during vomiting. If the 
victim is conscious and able to swallow, *administer an 
aqueous slurry of activated charcoal at 1 g d k g  (usual adult 
dose 60-90 g, child dose 25-50 g). A soda can and straw 
may be of assistance when offering charcoal to a child. The 
efficacy of activated charcoal for some organochlorine 
poisoning (such as chlordane) is uncertain. If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
specrJically instructed by Poison Control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organochlorine pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. For inhalation exposures, monitor for 
respiratory distress. Ifthe victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use baglmask apparatus. If cough or breathing 
difficulty develops, evaluate for respiratory tract irritation, 
bronchitis, or pneumonitis. If breathing is difficult, 
administer 100% humidified supplemental oxygen through 
badmask apparatus until medical help arrives. Do not leave 
victim unattended. 
References: 

Pesticide Management Education Program, 
“Allidochlor (Randox) Herbicide Profile 3/85,” Cornell 
University, Ithaca, NY (March 1985). 
http://pmep.cce.cornell.edu/profiles/herb-~rowt~e~/24- 
d-butvlate/allidochlor/herb-prof-allidochlor.html - California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Al lyl Alcohol 

Use Type: Fungicide and herbicide. 
CAS Number: 107- 18-6 
Formula: C,H,O; CH,CHCH,OH 
Alert: May be fatal if swallowed. 
Synonyms: AA; Alcool allilco (Italian); Alcool allylique 
(French); Alilico alcohol (Spanish); Ally1 Al; Allylalkohol 
(German); Allylic alcohol; 3-Hydroxypropene; 
Orvinylcarbinol; Propenol; 2-Propenol; 2-Propen- 1 -01; 
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Propen- 1-01-3 ; 1 -propen-3-01; Propenyl alcohol; 2-Propenyl 
alcohol; Vinyl carbinol; Vinyl carbinol,2-propenol 
Trade Names: SHELL UNDRAUTTED A@; WEED 

Producers: BP Chemicals (UK); Lyondell Chemical (USA); 
Showa Denko (Japan); Sigma-Aldrich Fine Chemicals 

Chemical Class: AlcoholiEther; organics, non-halogenated 
EPMOPP PC Code: 06840 1 
California DPR Chemical Code: 3023 
ICSC Number: 0095 
RTECS Number: BA5075000 
EEC Number: 603-0 15-00-6 
EINECS Number: 203-470-7 
Uses: Allyl alcohol is used in the production of allyl esters. 
These compounds are used as monomers and prepolymers 
in the manufacture of resins and plastics. Allyl alcohol is 
also used in the preparation of pharmaceuticals, in organic 
syntheses of glycerol and acrolein and warfare gas. 
CarcinogedHazard Classijications 
WHO Acute Hazard: Class lb, highly hazardous 
Regulatory Authority: 

DRENCH@ 

(USA) 

Toxic Substance (World Bank)‘”) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
U S .  DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(C AL/OS HA) 
The “Director’s List” (CAL/OSHA) 
Air Pollutant Standard Set (ACGIH)‘” (DFG)‘” (HSE)”’) 
(OSHA)‘58) (Several States)@’), (Various Canadian 
Provinces) (Australia) (Israel) (Mexico) 
Clean Air Act 42USC7412; Title I, Part A,§l12(r), 
Accidental Release Prevention/Flammable substances 
(Section 68.130) TQ = 15,000 Ib (5,825 kg) 
Clean Water Act,40CFR116.4 Hazardous Substances; RQ 
40CFRl17.3 (same as CERCLA) 
EPA Hazardous waste number (RCRA No.): PO05 
RCRA Land Ban Waste Restrictions 
CERCLABARA 40CFR302, Extremely Hazardous 
Substances: TPQ = 1000 Ib (454 kg) 
SuperfundIEPCRA 40CFR302.4, Appendix A, RQ: 100 
Ib (45.5 kg), SARA 313: Form R de minimis 
Concentration Reporting Level: 1 .O%. 
Canada, WHMIS, Ingredients Disclosure List; National 
pollutant Release Inventory (NPRI) 

Description: Allyl alcohol is a flammable, colorless liquid. 
Pungent, mustard-like odor. Soluble in water. Odor 
threshold = 1.4 to 2.1 ppm. The odor and irritant properties 
of allyl alcohol should be sufficient warning to prevent 
serous injury. Boiling point = 97°C. MeltinglFreezing point 
= 4 8 ° C .  Flash point = 2 1°C (cc); 32°C (oc). Autoignition 
temperature = 378°C. Explosive limits : LEL = 2.5%, UEL 

= 18.0%. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 3, Reactivity 1. Log 
KO, = 0.17. Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: Forms explosive mixture with air. Reacts 
explosively with carbon tetrachloride, strong bases. Also 
incompatible with strong acids, oxidizing agents, metal 
halides, oleum, diallyl phosphate, sodium, potassium, 
aluminum and magnesium. Contact with oxidizers may 
cause fire and explosions. Polymerization may be caused by 
heat, peroxides, or oxidizers. 
Permissible Exposure Limits in Air: The Federal OSHA‘2) 
standard (TWA), ACGIH”), NIOSH‘2), DFG MAK‘’), 
Australian, Mexico, Israel value‘’) is 2 pprn (5 mgim’). 
ACGIH“) and NIOSH”) add the notation “skin” indicating 
potential for cutaneous absorption. The NIOSH‘’), 
ACGIH‘’), HSE‘”), Israel, and Mexico STEL is 4 ppm (1 0 
mg/m’). The DFG Peak Limitation (30 min.) is 2 times 
normal MAK; do not exceed more than 4 times during a 
workshift. The Canadian Provincial TWA limits are: 2 ppm 
(4.7-5.0 mglm’) TWA or TWAEV and STEL is 4 ppm (9.5- 
10 mglm’) [Alberta, British Columbia, Ontario, Quebec]. 
The NIOSH‘” lDLH value = 20 ppm. Guidelines or 
standards for allyl alcohol in ambient air have been set@’) by 
various states: 5 mg/m3/STEL 10 mglm’ (California), 5 
mgim’ (North Dakota); 8 mg/m3 (Virginia); 10 mg/m3 
(Connecticut); 1 1.9 mg/m3 (Nevada). 
Determination in Air: Adsorption on charcoal, workup with 
CS, and gas chromatographic analysis. See NIOSH Method 
#1402‘1s). 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. Absorbed through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: May be fatal if swallowed or 
inhaled. Allyl alcohol vapor can cause serious irritation and 
burns of eyes, nose and throat. Eye irritation may be 
accompanied by sensitivity to light, pain, blurred vision 
leading to permanent damage. The pain may not begin until 
6 hours after exposure. Contact with the liquid may cause 
first and second degree burns of skin and blister formation. 
Areas of contact will become swollen and painful and local 
muscle spasms may occur. Allyl alcohol causes burns on 
contact, and may cause pulmonary edema, a medical 
emergency, if inhaled. It is poisonous in small quantities. 
The probable oral lethal dose is 50-500 mgkg, or between 
1 teaspoonful and 1 ounce for a 150 Ib person. 
Long Term Exposure: Ally1 alcohol may cause mutations; 
such chemicals may have a cancer or reproductive risk. This 
chemical may cause liver and kidney damage. Repeated 
exposure may cause bronchitis with cough, phlegm, and/or 
shortness of breath. 
Points of Attack: Eyes, skin, respiratory system. 
Medical Surveillance: Preplacement and periodic 
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examinations should include lung function tests, liver and 
kidney function tests. Following acute exposure, chest x-ray 
should be considered. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
References: 

U.S. Environmental Protection Agency, Ally1 Alcohol, 
Health and Environmental Effects Profile No. 9, 
Washington, DC, Office of Solid Waste (April 30, 1980). 
Sax, N.I., Ed., Dangerous Properties of Industrial 
Materials Report, 1, No. 7, 29-3 1 (198 1). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Allyl Alcohol,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Allyl Alcohol,” 
Trenton, NJ (June 1998). 
http:llwww.state.ni .ushealthleohlrtkwebl0036.pdf 

Allyl Bromide 

Use Type: Insecticide 
CAS Number: 106-95-6 
Formula: C,H,Br 
Synonyms: Bromuro de alilo (Spanish); Bromallylene; 1 - 
Bromo, 2-propene; 3-Bromopropene; 3-Bromopropeno 
(Spanish); 3-Bromopropylene; 1 -Propene, 3-bromo-; 3- 
Bromopropy lene 
Producers: Albemarle (USA); ATOFINA Chemicals 
(USA); Chemada Fine Chemicals (Israel); Ocean Chemicals 
Group (UK); Rhone-Poulenc (France); Shell Chemical 
(Netherlands) 
RTECS Number: UC7090000 
EINECS Number: 203-446-6 
Uses: Also used as an intermediate in the manufacture of 
resins, pharmaceuticals, fragrances, and other chemicals. 
Regulatory Authority: 

Air and Water Pollutant Standard Set: see Bromine 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Canada, WHMIS, Ingredients Disclosure List 
Description: Allyl bromide is a highly flammable, colorless 
to light yellow liquid. Unpleasant, pungent odor. Slightly 
soluble in water. Boiling point = 71.3”C. Flash point = 

-2°C. Autoignition temperature = 295°C. Explosive limits: 
LEL = 4.4%, UEL = 7.3%. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 3, 
Reactivity 1 .  
Incompatibilities: Forms explosive mixture with air. 
Contact with oxidizers may cause fire and explosions. Heat 
or light exposure may cause decomposition and corrosive 
vapors. 
Permissible Exposure Limits in Air: The Federal OSHA(*) 
standard for bromine is 0.1 pprn (TWA, 8-hour workshift). 
NIOSH”) recommends an airborne exposure limit of 0.1 
ppm (TWA, 10-hour workshift), with an STEL of 0.3 ppm, 
not to be exceeded during any 15 minute work period. 
ACGIH‘’) recommends 0.1 ppm (TWA, 8-hour workshift), 
and STEL of 0.2 ppm. Note: It should be recognized that 
ally1 bromide can be absorbed through the skin, thereby 
increasing exposure. The NIOSH‘’) IDLH for bromine = 3 
PPm. 
Routes of Entry: Skin, inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous. This chemical can be 
absorbed through the skin, thereby increasing exposure. 
Irritates eyes, skin, and respiratory tract, and can cause 
burns and permanent damage. Inhalation can cause 
respiratory tract irritation with coughing and wheezing. 
Exposure can cause headache, dizziness, and severe 
digestive irritation with pain, nausea, vomiting and diarrhea. 
High exposure may cause pulmonary edema, a medical 
emergency, with severe shortness of breath. This can cause 
death. 
Long Term Exposure: Allyl bromide can cause bronchitis 
to develop with cough, phlegm, and/or shortness of breath. 
This chemical may cause liver and kidney damage, and 
mutations. May cause skin disorders. 
Points of Attack: Skin, lungs 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, chest x-ray should be considered. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
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quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

Pohanish, Richard P., Haz-Mat Data for$rst Response, 
Transportation, Storage, and Security, John Wiley & 
Sons, New York, 2004. 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 
New Jersey Department of Health and Senior Services, 
"Hazardous Substance Fact Sheet, Allyl Bromide," 
Trenton NJ (November 1998). 
www.state.nj.uslhealth/eoh/rtkweb/OO38.pdf 

Allyl Isothiocyanate 

Use Type: Fumigant 
CAS Number: 57-06-7 
Formula: C,H,NS 
Synonyms: AITC; Allyl isorhodanide; Allyl 
isosulfocyanate; Ally1 isothiocyanate, stabilized; Allyl 
mustard oil; Allylsenfoel (German); Allyl sevenolum; Allyl 
thiocarbonimide; Artificial mustard oil; Isothiocyanic acid, 
ally1 ester; Isothiocyanate d'allyle (French); 3- 
Isothiocyanato- 1 -propene; Mustard oil; NCI-C50464; Oil of 
mustard, artificial; Oleum sinapis volatile; 1 -Propene, 3- 
isothiocyanato-; 2-Propenyl isothiocyanate; Senf oel 
(German); Synthetic mustard oil; Volatile oil of mustard 
Trade Names: CARBOSPOL@; REDSKIN@ 
Producers: Fluorochem Ltd. (UK); Lancaster Synthesis 
(UK); Penta Manufacturing (USA); Sigma-Aldrich 
Laborchemikalien (Germany); Tokyo Kasei Kogyo (Japan) 
Chemical Class: Thiocyanate; essential oil 
EPMOPP PC Code: 00490 1 
California DPR Chemical Code: 1153 (Mustard oil); 1010 
(Allyl isothiocyanate) 
ICSC Number: 0372 
RTECS Number: NX8225000 
EZNECS Number: 200-309-2 
Uses: Used as an animal and insect repellant, food 
flavorings, ointments and mustard plasters, and in the 
manufacture of warfare gases. 
Carcinogen/Hazard Classijications 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
Regulatory Authority: 

Carcinogen (animal evidence) (NTP)'9' 
Actively registered pesticide in California. 
Hazardous Substances List (The Director's List) 
(CAL/OSHA) 

U.S. DOT 49CFR172.101, Inhalation Hazardous 

Description: Highly flammable, colorless to pale yellow, 
oily liquid. Pungent, irritating odor and acrid taste like 
mustard. Insoluble in water. Molecular weight : 99.18. 
Boiling point = 151°C. Meltingfreezing point = -103°C. 
Density = 1.015 @ 15"F/4"C; 1.013-1.016 @ 25"F/25"C. 
Vapor pressure = 10 millimeter @ 38.3"C; Vapor density = 

3.4 1. Flash point = 46°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 2, 
Reactivity 0. Log KO, = 2.12. Unlikely to bioaccumulate in 
marine organisms. 
Incompatibilities: Oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
etc); strong acids may cause fire and explosion. Also 
incompatible with alcohols, strong bases, and amines. 
Permissible Concentration in Water: No criteria set. 
Runoff fiom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation and skin contact 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes, skin and 
respiratory tract. Eye and skin contact can cause skin 
irritation. Prolonged contact can cause burns and blisters. 
This chemical can be absorbed through the skin, thereby 
increasing exposure. 
Long Term Exposure: There is limited evidence that this 
chemical causes cancer in animals; it may cause bladder 
cancer in male rats. It may damage the developing fetus. 
Exposure can cause an allergy-type reaction to develop with 
symptoms of asthma, watery eyes, sneezing, runny nose, 
couching, sneezing, chest tightness. Once allergy develops, 
small exposures can cause symptoms to develop. 
Developmental Effects: No reproductive or developmental 
effects of this thiocyanate have been reported in 
experimental animals or humans. Increased levels of 
thiocyanate in the umbilical cords of fetuses whose mothers 
smoked compared to those whose mothers were non- 
smokers suggests that thiocyanate, and possibly also 
cyanide, can cross the placenta. 
Points of Attack: Eyes, respiratory system. 
Medical Surveillance: Pre-employment and regular lung 
function tests are recommended (these may be normal if the 
person is not having an attack at the time of the test). Urine 
thiocyanate levels. Blood cyanide levels. If symptoms 
develop or if overexposure is suspected, evaluation by a 
qualified allergist may help diagnose skin allergy. 
First Aid: Treatment is as for aliphatic thiocyanates. If this 
chemical gets into the eyes, remove any contact lenses at 
once and irrigate immediately for at least 30 minutes, 
occasionally lifting upper and lower lids. Seek medical 
attention immediately. If this chemical contacts the skin, 
remove contaminated clothing and wash immediately with 
soap and water. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 

Chemical 
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rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. Victims who are conscious 
and able to swallow should be given 4 to 8 ounces of water 
or milk. Gastric lavage with a small bore NG tube should be 
considered if it can be performed within 1 hour after 
ingestion. The effectiveness of activated charcoal 
administration is unknown, but it is suggested following 
lavage (administer activated charcoal at 1 gmlkg, usual adult 
dose 60-90 g, child dose 25-50 g). A soda can and straw 
may be of assistance when offering charcoal to a child. 
Medical observation is recommended for 24 to 48 hours 
after breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, a doctor or 
authorized paramedic may consider administering a 
corticosteroid spray. Note: Because cyanide is probably 
largely responsible for poisonings, antidotal measures 
against cyanide should be instituted promptly. Use amyl 
nitrate capsules if symptoms develop. All area employees 
should be trained regularly in emergency measures for 
cyanide poisoning and in CPR. A cyanide antidote kit 
should be kept in the immediate work area and must be 
rapidly available. Kit ingredients should be replaced every 
1-2 years. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Ally1 Isothiocyanate,” 
Trenton NJ (June 1992, rev. June 1998). 
htt~:llwww.state.ni .uslhealthleohlrtkweblOO45.~df 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Al umi n um P hosp hide 

Use Type: Fumigant, fungicide, rodenticide, and insecticide 
CAS Number: 20859-73-8 
Formula: AIP 
Alert: A Restricted Use Pesticide (RUP). Metallic 
phosphides on clothes, skin, or hair can react with water or 
moisture to generate phosphine gas. Vomitus containing 
phosphides can also off-gas phosphine. 
Synonyms: AIP; Aluminum fosfide (Dutch); Aluminum 
monophosphide; Caswell No. 03 1; Fosfuri di alluminio 
(Italian); Fosfuro aluminico (Spanish); Phosphures 
d’aluminum (French) 
Trade Names: AL-PHOS@; CELPHIDE@; CELPHOS@, 
Excel Industries (India); DELICIA@; DETIA@; DETIA-EX- 
B@; DETIA GAS EX@; DETIA-GAS-EX-B@; DELICIA 
GASTOXIN; FARMOZ@; FUMITOXIN@, Pestcon Systems 
(USA); PHOSTOXIN@, Degesch America (USA); 
PHOSTOXIN-A@ Degesch Amer ica  ( U S A ) ;  
QUICKPHOS@’, United Phosphorus (India); QUICK TOX@; 
RENTOKIL GASTION@, Rentokil (Australia) 
Producers: Bhageria Dye-Chem (India); Biesterfeld 

Siemsgluess International. GmbH (Germany); China 
Chemical (China); Degesch America (USA); Excel 
Industries (India); Hunan Tianyu Pesticide Chemical Group 
(China); Pestcon Systems (USA); Quantum Chemicals 
(Australia); Rentokil (Australia); Shenzhen Guomeng 
Industry Co., Ltd. (China); United Phosphorus (India); 
Webcot (Australia) 
Chemical Class: Inorganic phosphide 
EPMOPP PC Code: 06650 1 
California DPR Chemical Code: 484 
ICSC Number: 0472 
RTECS Number: BD1400000 
EEC Number: 0 15-004-00-8 
Uses: Used as an insecticidal fumigant for grain, peanuts, 
processed food, animal feed, leaf tobacco, cottonseed, and 
as space fumigant for flour mills, warehouses and railcars. 
It is also used in baits for rodent and mole control in crops. 
Used as a source of phosphine; in semiconductor research. 
Zinc phosphide is often mixed with bait food such as 
cornmeal, which can be a danger to pets and children. When 
phosphides are ingested or exposed to moisture, they release 
phosphine gas. 
U.S. Maximum Allowable Residue Levels for  Aluminum 
Phosphide (40 CFR 180.225): 
Note: The following residue limits are for phosphine 
compounds that produce phosphine gas. 

Almond 0.1 
Animal feed 0.1 
Avocado 0.01 

CROP PPm 

Banana (incl. plantains) 0.01 
Barley, grain 0.1 
Brazil nuts 0.1 
Cabbage, Chinese, bok choy 0.01 
Cacao bean, dried 0.1 
Cashew 0.1 
Citron, citrus 0.0 1 
Coffee, bean 0.1 
Corn, field, grain 0.1 
Corn, pop, grain 0.1 
Cotton, undelinted seed 0.1 
Date, dried 0.1 
Dill, seed 0.01 
Eggplant 0.0 1 
Endive 0.01 
Filbert 0.1 
Grapefruit 0.01 
Kumquat 0.01 
Lemon 0.01 
Lettuce 0.01 
Lime 0.01 
Mango 0.01 
Millet, grain 0.1 
Mushroom 0.0 1 
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Oat, grain 0.1 

Orange 0.0 1 
Papaya 0.01 

Okra 0.0 1 

Peanut 0.1 
Pecan 0.1 
Pepper, black, post-h 0.0 1 
Pepper, red, post-h 0.0 1 
Pepper, white, post-h 0.01 
Persimmon 0.01 
Pimentos 0.01 
Pistachio 0.1 
Processed food 0.01 
Raw agricultural commodities 0.0 1 
Rice, grain 0.1 
Rye, grain 0.1 
Safflower, seed 0.1 
Salsify, tops 0.01 
Sesame, post-h 0.1 
Sorghum, grain, grain 0.1 
Soybean, seed 0.1 
Sunflower, seed 0. I 
Sweet potato 0.01 
Tangelo 0.01 
Tangerine 0.0 1 
Tomato 0.0 1 
Vegetable, legume 

0.01 
Walnut 0.1 

Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Not listed; Group D, unclassifiable 
for phosphine, its parent chemical 
Label Signal Word: DANGER 
Regulatory Authority: 

(crop group 6), exc soybeans 

Wheat, grain 0.1 

EPA/SARA 302 (EPCRA) Extremely hazardous 
substances 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
U.S. DOT 49CFR172.101, Inhalation Hazardous 
Chemical 
Canada, WHMIS, Ingredients Disclosure List 
EPA Hazardous Waste Number (RCRA No.): P006‘5) 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (228 kg) 
SuperfundEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 
Banned or Severely Restricted (Belgium)(”) 

Description: Aluminum phosphide is a pyrophoric, dark 
gray or dark yellow crystalline solid. Has an odor like 
decaying fish or garlic. Melting/Freezing point = > 1000°C. 

Decomposes in water forming highly poisonous and 
flammable phosphine gas. NFPA-704 Hazard Identification 
(based on NFPA-704 M Rating System): Health 4, 
Flammability 4, Reactivity 2, Water reactive; dangerous 
when wet. 
Incompatibilities: Reacts violently with water, carbon 
dioxide, and foam fire extinguishers. Contact with water and 
bases rapidly releases highly toxic and flammable phosphine 
gas. Contact with steam and acids may be violent. Can ignite 
spontaneously in moist air. 
Permissible Exposure Limits in Air: The NIOSH”) 
recommended airborne exposure limit for soluble aluminum 
salts (measured as aluminum) is 2 mg/m’ TWA for a 10- 
hour workshift. ACGIH recommends the same criterion for 
an 8-hour workshift“). Note: Metallic phosphides on clothes, 
skin, or hair can react with water or moisture to generate 
phosphine gas (colorless gas; odor of garlic or decaying 
fish). Vomitus containing phosphides can also off-gas 
phosphine. Forphosphine: OSHA PEL = 0.3 ppm (averaged 
over an 8-hour workshift) NIOSH”) IDLH (immediately 
dangerous to life or health) = 50 ppm ERPG-2 (Emergency 
Response Planning Guideline) (maximum airborne 
concentration below which it is believed nearly all 
individuals could be exposed for up to 1 hour without 
experiencing or developing irreversible or other serious 
adverse health effects or symptoms that could impair an 
individuals’s ability to take protective action) = 0.5 pprn 
Routes of Entry: Inhalation, ingestion. 
Harmful Effects and Symptoms 
Slzort Term Exposure: A severe health hazard. Irritates the 
eye, skin and respiratory tract. Inhalation can cause lung 
irritation with coughing, wheezing, and shortness of breath. 
Affects metabolism and the central nervous system; 
exposure can lead to death. Higher exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Acute toxicity 
occurs primarily by the inhalation route when aluminum 
phosphide decomposes into the toxic gas, phosphine. The 
human median lethal dose for aluminum phosphide has been 
reported to be 20 mg/kg. Rated as super toxic: probable oral 
lethal dose is less than 5 mgkg or less than 7 drops for a 70 
kg (1 50 Ib) person. Symptoms of phosphine gas poisoning 
include restlessness, headache, dizziness, fatigue, nausea, 
vomiting, coma, convulsions; lowered blood pressure, 
pulmonary edema, respiratory failure, and disorders of the 
kidney, liver, heart, and brain may be observed. 
Long Term Exposure: This chemical may cause lung, 
kidney, and liver damage. It may be able to cause skin rash 
or eczema 
Points of Attack: Central nervous system, liver, kidney, 
lungs. 
Medical Surveillance: Lung, liver, kidney, and nervous 
system function tests. 
First Aid: If this chemical gets into the eyes, remove any 
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contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
Note to physician or authorized medical personnel 
(Advanced Treatment for phosphine exposure): In cases of 
respiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyroidotomy if equipped and trained to do so. Treat 
patients who have bronchospasm with aerosolized 
bronchodilators. The use of bronchial sensitizing agents in 
situations of multiple chemical exposures may pose 
additional risks. Consider the health of the myocardium 
before choosing which type of bronchodilator should be 
administered. Cardiac sensitizing agents may be 
appropriate; however, the use of cardiac sensitizing agents 
after exposure to certain chemicals may pose enhanced risk 
of cardiac arrhythmias (especially in the elderly). Consider 
racemic epinephrine aerosol for children who develop 
stridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine 
solution in 2.5 cc water, repeat every 20 minutes as needed, 
cautioning for myocardial variability. Patients who are 
comatose, hypotensive, or having seizures or cardiac 
arrhythmias should be treated according to advanced life 
support protocols. If evidence of shock or hypotension is 
observed begin fluid administration. For adults, bolus 1000 
mL/hour intravenous saline or lactated Ringer’s solution if 
blood pressure is under 80 mmHg; if systolic pressure is 
over 90 mmHg, an infusion rate of 150 to 200 mL/hour is 
sufficient. For children with compromised perfusion 
administer a 20 mL/kg bolus of normal saline over 10 to 20 
minutes, then infuse at 2 to 3 mL/kg/hour. 
References: 
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Aluminum Sulfate 

Use Type: Molluscicide and plant growth regulator 
CAS Number: 10043-0 1-3 
Formula: Al,S,O,,, AI,(SO,), 
Synonyms: Alum; Aluminum alum; Aluminum sulphate; 
Aluminum trisulfate; Alunogenite mineral; Cake alum 
(octahydrate); Dialuminum sulfate; Diaaluminum trisulfate; 
Paper maker’s alum; Patent alum (octahydrate); Sulfato 
aluminico (Spanish); Sulfuric acid, aluminum salt 
Producers: Abaquim (Mexico); Adheswara Group of 
Companies (India); Alcan Chemicals (Canada); Central 
Glass (Japan); Chongqing Chuandong Chemical (Group) 
(China); Coogee Chemicals (Australia); Delta (USA); 
Dharamsi Morarji (India); General Alum (USA); GFS 
Chemicals (USA); Holland (USA); Kemira Chemicals 
(Finland); Marsulex (Canada); Rhodia Eco (France); 
Sumitomo Chemical (Japan); YiHua Group (China) 
Chemical Class: Inorganic 
EPMOPP PC Code: 0 1 3 906 
California DPR Chemical Code: 14 15 
ICSC Number: 1 19 1 
RTECS Number: BD1700000 
Uses: Widely used in tanning leather, sizing paper, mordant 
in dyeing, purifying water, fireproofing and waterproofing 
cloth, clarifying oils and fats, treating sewage, in 
antiperspirants, in manufacturing aluminum salts and others. 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)(”) 
(OSHA)‘”) (North Dakota)@’) 
The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 3 1 1 Hazardous Substances/RQ 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 5,000 Ib 

Description: Aluminum sulfate is a white crystalline solid, 
powder, or granules; often used in water solution. Soluble in 
water. Molecular weight = 342.18. MeltingiFreezing point 
= 770°C (decomposes). Noncombustible. 
Incompatibilities: In aqueous solution aluminum sulfate 

40CFR117.3 (same as CERCLA, see below) 

(2270 kg) 
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forms sulfuric acid; reacts with bases and many other 
substances. 
Permissible Exposure Limits in Air: The Federal OSHA‘’) 
standard for soluble aluminum salt, including aluminum 
sulfate, is 2 mg/m3 TWA averaged over an 8-hour workshift. 
This same standard is recommended by ACGIH“), and 
HSE(33). In addition, North Dakota(60) has set a guideline for 
in ambient air of 0.02 m&m3. 
Permissible Concentration in Water: An ambient water 
level of 73 p&L for aluminum compounds has been 
suggested by EPA(32) based on health effects. 
Routes of Entry: Inhalation, ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Aluminum sulfate powder can 
irritate the eyes, skin and respiratory tract. It is capable of 
causing eye damage. Ingestion of large doses can cause 
stomach irritation, nausea and vomiting. 
Long Term Exposure: Aluminum sulfate may cause skin 
disorders, and may cause lung problems 
Points of Attack: Lungs and skin. 
Medical Surveillance: Lung function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious, administer water or milk. Do not induce 
vomiting. 
References: 
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New York State Department of Health, “Chemical Fact 
Sheet: Aluminum Sulfate,” Albany, NY, Bureau of Toxic 
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Ametryn (ANSI) 

Use Type: A selective herbicide. 
CAS Number: 834-12-8 
Formula: C,H,,N,S 
Synonyms: A 1093; AI3-60365; Amyphyt; Cemerim; 2- 
Ethylamino-4-isopropylamino-6-methylmerca~o-S-~i~ine; 
Caswell No. 43 1 ; 2 Ethylamino-4-isopropylamino-6- 
methylthio-S-triazine; 2-Ethylamino-4-isopropylamino-6- 

methy l th io -  1 ,3 ,S - t r i az ine ;  2 - ( E t h y l a m i n o ) - 4 -  
(isopropylamino)-6-(methylthio)- 1,3 ,S-triazine; 2- 
(Ethy1amino)-4-( isopropylamino)-6-(methylmercapto)-S- 
triazine; 2-(Ethylamino)-4-( isopropylamino)-6-(methylthio)- 
S-triazine; N-Ethyl-N-isopropy I-6-methylthio- 1,3 ,S-triazine- 
2,4-diamine; ~-Ethyl-N4-isopropyl-6-methylthio- 1,3,5- 
triazine-2,4-diamine; N-Ethyl-K-isopropyl-6-methylthio- 
1,3,5-triazine-2,4-diyldiamine; N-Ethyl-K-( 1 -methylethyl)- 
6-(methy1thio)- 1,3,5,-triazine-2,4-diamine; N-Ethyl-N-( 1 - 
methylethyl)-6-(methylthio)- 1,3 ,S-triazine-2,4-diamine; 2- 
Methylmercapto-4-ethylamino-6-isopropylamino-~-triazine; 
2-Methylmercapto-4-isopropylamino-6-ethylamino-S- 
triazine; 2-Methylthio-4-ethylamino-6-isopropylamino-S- 
triazine; NSC 163044; 2-Triazine, 2-ethylamino-4- 
isopropylamino-6-methylthio-; 1,3 ,S-Triazine-2,4-diamine, 
N-ethyl-”-( 1 -methylethyl)-6-(methylthio)-; S-Triazine, 2- 
(ethylamino)-4-(isopropylamino)-6-(methylthio)-; S- 
Triazine, 2-ethylamino-4-isopropylamino-6-methylthio- 
Trade Names: AMESIP@, OXON Italia S.p.A. (Italy); 
AMERTREX@, Makhteshim-Agan (Israel); AMETRON 
SC@, Milenia Agro Ciencias (Brazil); AMETRYNE 
TECHNICAL@, Syngenta Crop Protection (Switzerland); 
AMETRYNE 2E, Syngenta Crop Protection (Switzerland), 
canceled 10/10/1989; AMETRYNE SOW HERBICIDE@, 
Aceto Agriculture Chemicals (US), canceled 10/19/1988; 
AMIGAN@, Makhteshim-Agan (Israel); Proficol 
(Colombia); CRISATRINE@; CRISATRINA@ Crystal 
Chemical Inter-America (US); DORUPLANT @; EVIK@, 
Syngenta (Switzerland); G-34162@, Ciba-Geigy 
(Switzerland); GESAPAX@, Syngenta (Switzerland); 
HERBIPAK@, Milenia Agro Ciencias (Brazil); KRISMAT@, 
Syngenta  (Switzer land);  OXON AMETRYN 
TECHNICAL@, Oxon Italia (Italy), canceled 6/9/1988; 
PRIMATOL Z SO@; PROKIL AMETRYNE SOW@, Gowan 
Co. (US), canceled 9/29/1988; SANCOPAX@, Sanachem 
(Pty) Ltd. (South Africa); TRINATOX-D@, Pyosa 
Agroquimicos (Mexico) 
Producers: Agsin (Singapore); Atanor S.A. (Argentina); 
Biesterfeld Siemsgluess International. GmbH (Germany); 
Fulon Chemical Industrial Co., Ltd. (Taiwan); Makhteshim- 
Agan (Israel); Milenia Agro Ciencias (Brazil); Nippon 
Kayaku (Japan); Nissan Chemical Industry (Japan); OXON 
Italia S.p.A. (Italy); Pharm-Chem Manufacturing Co., Ltd. 
(China); Proficol (Colombia); Pyosa Agroquimicos 
(Mexico); Sigma-Aldrich Laborchemikalien (Germany); 
Syngenta (Switzerland); Wuzhou International (China); 
Zhej iang Changxing Zhongshan Chemical Industry (China); 
Zagro Asia Ltd. (Singapore) 
Chemical Class: Triazine 
EPMOPP PC Code: 080801 
California DPR Chemical Code: 18 
RTECS Number: XY9 1000000 
EINECS Number: 2 12-634-7 
Uses: Ametryn is a herbicide which inhibits photosynthesis 
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and other enzymatic processes. Ametryn is an unrestricted 
or General Use Pesticide (CUP). It is used to control 
broadleaf weeds and annual grasses in pineapple, sugarcane 
and bananas. It is used on corn and potato crops for general 
weed control. It is also used as a vine desiccant on dry beans 
and potatoes. Ametryn is available as an emulsifiable 
concentrate, flowable wettable powder and a wettable 
powder. The U.S. EPA classifies ametryn as Toxicity Class 
111, slightly toxic. Used in premixes with atrazine, diuron, 
simazine, and terbutryn. 
Human toxicity (long-term)(77): Low-60.00 ppb, Health 
Advisory 
Fish toxicity (thre~hold)(~”: Very low-989.94257 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Ametryn: 
(4OCFR 180.258): 

CROP PPm 
Banana 0.25 
Cassava, roots 0.1 
Corn, fodder 0.5 
Corn, forage 0.5 
Corn, fresh (inc. sweet)(k+cwhr) 0.25 
Corn, grain 0.25 
Pineapple 0.25 
Pineapple, fodder 0.25 
Pineapple, forage 0.25 
Sugarcane, cane 0.25 
Sugarcane, fodder 0.25 
Sugarcane, forage 0.25 
Tanier 0.25 
Yam, true, tuber 0.25 
CarcinogedHazard Classifications 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 100 
Ib (45.5 kg), 40CFR372.65: Form R de minimis 
Concentration Reporting Level: 1 .O%. 
AB 1803-Well Monitoring Chemical (CAL) 

Description: Ametryn is acolorless powder. Readily soluble 
in organic solvents. MeltingiFreezing point = 8446°C. 
Vapor pressure = 2.7 x 
Incompatibilities: Triazines are incompatible with nitric 
acid. 
Permissible Concentration in Water: The No-Adverse- 
Effect-Level (NOAEL) has been found to be 100 mg/kg/day 
and on that basis a ten-day health advisory of 8.6 mg/L was 
determined for a 10-kg child. If, however, on assumes a 
NOAEL of 10 mg/kg/day one arrives at a long term health 
advisory of 0.86 mg/L for a 70-kg adult. The lifetime health 
advisory for an adult is 0.06 mg/L using a NOAEL of 10. 
Determination in Water: Extraction with methylene 
chloride may be followed by gas chromatography using a 

mmHg. 

nitrogen phosphorus detector. The detection limits are in the 
range of 0.1 to 2.0 pg/L. 
Routes of Entry: Ingestion and skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Ametryn is an eye and skin irritant. 
It is mildly toxic by skin contact. Poisonous if swallowed or 
inhaled. 
Long Term Exposure: It apparently causes liver 
degeneration. The LD,, value for male Charles River rats 
was 1207 mgkg and 1543 mgkg  for female rats. 
Points of Attack: Liver 
Medical Surveillance: Liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
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Am i noethoxyvi nylg lyci ne hydro- 
chloride 

Use Type: Plant growth regulator 
CAS Number: 55720-26-8 
Formula: C,CIF,H,,MNO, 
Synonyms: trans-L-2-Amino-4-(2-aminoethoxy)3 -butenoic 
a c i d  h y d r o c h l o r i d e ;  A V G ;  L - a - ( 2 -  
Aminoethoxyviny1)glycine hydrochloride; (s)-trans-2- 
Amino-4-(2-aminoethyoxy)-3-butenoic acid hydrochloride; 
3-Butenoic acid,  2-amino-4-(2-aminoethoxy)-, 
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monohydrochloride, [s-(E)]- 
Trade Names: ABG-3097@, Valent BioSciences 
Corporation (USA); RETAIN@. Valent BioSciences 
Corporation (USA); X-l1085@ 
Producers: Valent BioSciences Corporation (USA) 
EPMOPP PC Code: 129 104 
California DPR Cltemical Code: 3907 
RTECS Number: EM9080000 
Uses: A plant growth regulator used on apples, pears and 
ornamentals. In apples, it delays fruit maturity and the 
resulting pre-harvest fruit drop, and in pears, it helps 
maintain fruit firmness. It is used as a spray solution. 
U.S. Maximum Allowable Residue Levels for  
Aminoethoxyvinylglycine Hydrochloride (40 CFR 
180.502): 

CROP PPm 
Apple 0.08 
Fruit, stone, group 12, except cherry 0.170 
Pear 0.08 
Description: Molecular weight = 183.6 1.  
Incompatibilities: When heated to decomposition or on 
contact with acids or acid fumes, may produce highly toxic 
chloride fumes; deadly phosgene gas may be formed. It may 
cause pitting of some metals. 
Permissible Concentration in Water: No criteria set. 
Runoff fiom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation 
Harmful Effects and Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. No 
significant risk from dietary exposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, ‘‘ 
Aminoethoxyvinylglycine hydrochloride,” 40 CFR 
180 .502 .  h t tp : / /www.epa .gov / fed rgs t r /EPA-  
PEST/2004/February/Dav-18/~337 1 .htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Aminoethoxyvinylglycine 

(AVG)(129104) Fact Sheet,” Washington, DC 
(November 2001). 
http://www.epa.gov/pesticides/biopesticides/ingredients 
/factsheets/factsheet 129104.htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

4-Aminopyridine 

Use Type: Avicide 
CAS Number: 504-24-5 @-isomer); 504-29-0 (0-isomer); 
462-08-8 (m-isomer) 
Formula: C,H,N,; C,NH,NH, 
Alert: A Restricted Use Pesticide (RUP) 
Synonyms: 4-Aminopiridina (Spanish); Amino-4-pyridine; 
y-Aminopyridine; p-Aminopyridine; 4-Pyridinamine; 
Pyridine, 4-amino- 
Trade Names: 4-AP@; AVITROL,@ Avitrol Corporation 
(USA); AVITROL 200@, Avitrol Corporation (USA); 

Producers: Aldrich Chemical (USA); Avitrol Corporation 
(USA); Mitsubishi Corp. (Japan); Richman Chemical 
(USA); Seal Sands Chemicals (UK); Shanghai Chemical 
Reagent Co. (China); Sigma-Aldrich Laborchemikalien 
(Germany) 
Chemical Class: Pyridine 
EPMOPP PC Code: 06920 1 
California DPR Chemical Code: 50 
RTECS Number: US1750000 
Uses: A bird poison for control of crows, pigeons, grackles, 
gulls, blackbirds and other pests to crops, feed lots, grain 
processing plants and similar locations. Highly toxic to 
mammals. Also used as a chemical intermediate in 
pharmaceuticals and for treatment of certain nerve 
conditions. 
Regulatory Authority: 

RCRA Section 26 1 Hazardous Constituents. 
EPA Hazardous Waste Number (RCRA No.): PO08 
EPCRA Section 302, Extremely Hazardous Substances: 

EPCRA Section 304 RQ: CERCLA, 1000 lb (454 kg) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 

Description: White to tan or brown powder. Odorless. 
Boiling point = 274°C. Melting/Freezing point = 159°C. 
Flash point = 164°C. Moderately soluble in water. Log KO, 
= < 1 .O. Unlikely to bioaccumulate in marine organisms. 
Zncompatibilities: Sodium nitrite, strong oxidizers. Avoid 
contact with acid anhydrides, acid chlorides, and strong 
acids. 
Permissible Exposure Limits in Air: ACGIH TL V 0.5 ppm 
(1.9 mg/m3)(’). NIOSH IDLH = 5 ppm (0-isomer). 

COMPOUND 186 1 @; PRC- 1237@; VMI 10-3@ 

TPQ = 500/10,000 lb (227/4,540 kg) 
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Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, absorbed through the 
intact skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Material may be fatal if inhaled, 
swallowed or absorbed through skin. Symptoms of exposure 
include rapid onset of disagreeable taste, immediate burning 
of throat, and abdominal discomfort; in addition, weakness, 
dizziness, disorientation, convulsions and seizures may 
occur. Delayed symptoms of oral ingestion include elevated 
liver enzymes, and respiratory arrest. Contact may cause 
burns to skin and eyes. Material attacks the nervous system 
and affects neural transmission. In sufficient concentration, 
material may cause metabolic acidosis, respiratory arrest, 
and cardiac arrhythmia. The fatal dose to a 70 kg. person is 
about 5 grams. 
Long Term Exposure: High exposure or repeated exposure 
may cause liver damage. 
Points of Attack: Central nervous system and liver. 
Medical Surveillance: Pre-employment and regular 
physical examinations with emphasis on central nervous 
system. Liver function tests. Persons exposed to stvchnine 
or other chemicals capable of causing seizures are probably 
at increased risk. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately €or at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
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Amiton 

Use Type: Insecticide, miticide, and acaricide 
CAS Number: 78-53-5 
Formula: C,oH,,NO,PS; (C,H,O),POSCH,CH,N(C,H,), 
Alert: A Restricted Use Pesticide (RUP). Amiton is highly 
poisonous and has been suspected for being developed as a 
chemical weapon. 
Synonyms: S-(2-Diethylamino) ethyl phosphorothioic acid- 
0,O-diethyl ester; Diethyl-S-2-diethy laminoethyl 
phosphorothioate; O,O-Diethyl-S-(2-diethylaminoethyl) 
thiophosphate; U,O-Diethyl-S-2-diethylaminoethyl 
phosphorothioate; 0, U-Diethyl-S-(P-Diethy1amino)ethyl 
phosphorothiolate; 0,O-Diethyl-S-diethylamino ethyl 
phosphorothiolate; O,O-Diethyl-S-2-diethylaminoethyl 
phosphorothiolate; DSDP; ENT 24,980-X; R-5,158; 
Phosphorothioic acid, S-(2-(diethylamino)ethyl) 0,O-diethyl 
ester 
Trade Names: CHIPMAN 6200’, Chipman Chemicals 
(Canada); CITRAM’; INFERNO’; METRAMAC@; 
METRAMAK’; RHODIA-6200’, Rhodia Group (France); 
TETRAM’, ICI Group (UK), canceled 
Producers: ICI Group (UK); Rhodia Group (France) 
Chemical Classes: Organothiophosphate 
EPMOPP PC Code: 057302 
RTECS Number: TF0525000 
Label Signal Word: DANGER 
Regulatory Authority: 

Very Toxic Substance (World Bank)(’’) 
CERCLA/SARA 40CFR355 Extremely Hazardous 
Substances: TPQ = 500 Ib (227 kgs) 
CERCLAEARA Section 304 RQ: EHS, 1 Ib (0.454 kg) 
Classified by EPA as a Restricted Use Pesticide (RUP) 
U.S. DOT Inhalation Hazard Chemicals as 

Regulated under the Chemical Weapons Convention of 

Description: Amiton is a colorless liquid. Soluble in water. 
Molecular weight = 269.32. Boiling point = 1 10°C @ 0.2 
mm pressure. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 2, Reactivity 1. 
Emits highly toxic nitrogen oxides, phosphorus oxides, and 
sulfur oxides when heated to decomposition. 
Permissible Exposure Limits in Air: No standards set. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatographyiFlame photometric 
detection for sulfir, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides(’8). 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 

organophosphates 

1994 as a toxic organophosphate nerve agent 



 

Amiton 39 

Harmful Effects and Symptoms 
Short Term Exposure: Danger-poisonous; can be fatal if 
swallowed, inhaled, or absorbed through the skin or eyes. 
This material is highly toxic orally. It is a cholinesterase 
inhibitor. The LD,, (oral, rat) = 3.3 mg/kg. The toxic effects 
are similar to parathion. Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. Symptoms of exposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coma, loss of reflexes and loss of sphincter 
control. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. It may cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 

PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces ofwater do NOT induce vomiting but immediately 
administer slurry of activated charcoal (2 oz in 8 oz of 
water). If victim is unconscious or having convulsions, do 
nothing except keep victim warm. *In some cases you may 
be specifically instructed by poison control to induce 
vomiting by way of 2 tablespoons of syrup of ipecac (adult) 
washed down with a cup of water. Do NOT give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through badmask 
apparatus until medical help arrives. Do not leave victim 
unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes to 
physician or authorized medical personnel: N- 
methylpyridinium-2-aldoxime (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2.5 gm in 100 ml of 
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gm of 2-PAMCI in 3 ml of distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or if muscle fasciculation or 
convulsions recur. Also, Diazepam, an anticonvulsant, or 
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1,1 ‘-trimethylenebis(4-formylpyridinium bromide)dioxime 
(a.k.a TMB-4 Dibromide and TMV-4) have been used as an 
antidote for organophosphate poisoning. 
References: 
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NJ, (October, 2002), 
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Amiton Oxalate 

Use Type: Insecticide and acaricide. 
CAS Number: 3734-97-2 
Formula: C,,H,,NO,PS; (C,HSO),POSCH,CH,N 
(C,H,),~HOOCCOOH 
Alert: A Restricted Use Pesticide (RUP) 
Synonyms: Acid oxalate; [2-(2-Diethylamino)ethyl]-O, 0- 
diethyl ester, oxalate (1 : 1); Amiton hydrogen oxalate; S- 
(2-Diethylaminoethyl)-O, 0-diethylphosphorothioate 
hydrogen oxalate; O,O-Diethyl-S-(2-diethylamino) 
ethy lphosphorothioate hydrogen oxalate; 0,O-Diethyl-S- 
(P-diethy1amino)ethylphosphorothioate hydrogen oxalate; 
O,O-Diethyl-S-(2-ethyl-N,N-diethylamino)ethylphos 
phorothioate hydrogen oxalate; Hydrogen oxalate of 
Amiton; Phosphorothioic acid, S-[2-(diethylamino)ethyl] 0,O- 
diethyl ester, ethanedioate ( 1  : 1); Phosphorothioic acid, S-[(2- 
diethylamino)ethyl] QO-diethyl ester, oxalate (1 : 1) 
Trade Names: CHIPMAN@ 6 199, Nomix-Chipman 
Chemicals (UK); CHIPMAN@ R-6, 199, Nomix-Chipman 
Chemicals (UK); CITRAM@; TETRAM* 75; TETRAM@, 
ACID OXALATE; TETRAM@ MONOOXALATE S- 
Chemical Class: Organophosphate 
EPMOPP PC Code: 057301 
RTECS Number: TF 1400000 
Regulatory Authority: 

CERCLABARA 40CFR355 Extremely Hazardous 
Substances: TPQ = 100/10,000 Ib (45.4/4,540 kg) 
CERCLAEARA Section 304 RQ: EHS, 1 Ib (0.454 kg) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Classified by EPA as a Restricted Use Pesticide (RUP) 

Description: Amiton oxalate is a crystalline solid or 
powder. Molecular weight = 359.48. Melting/Freezing point 
= 98-99°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 2, Reactivity 1. 
Soluble in water. 
Incompatibilities: Avoid sources of heat including fire. Will 
emit very toxic fumes of nitrogen, phosphorus and sulfur 
oxides when heated to decomposition. 

Permissible Exposure Limits in Air: No standards set. 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame ionization 
detection; NIOSH IV(’*’, Method #5600, Organophosphorus 
pesticides. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Amiton oxalate is a cholinesterase 
inhibitor. Symptoms include headache, giddiness, 
nervousness, blurred vision, weakness, nausea, cramps, 
diarrhea, and discomfort in the chest. Signs include 
sweating, miosis, tearing, salivation and other excessive 
respiratory tract secretion, vomiting, cyanosis, 
uncontrollable muscle twitching followed by muscular 
weakness, convulsions, coma, loss of reflexes, and loss of 
muscular control. The LD,, (oral, rat) = 3 mgkg. Delayed 
pulmonary edema may occur after inhalation. 
Long Term Exposure: Amiton oxalate may damage the 
nervous system causing numbness, tingling andor weakness 
in the hands and feet. Repeated exposure may cause 
personality changes of depression, anxiety or irritablilty. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. See 
entry on parathion as referred to under amiton. Bear in mind 
that the oxalate is a solid whereas amiton is a high-boiling 
liquid. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation; Get medical aid. Do not contaminate yourself. 
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Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use badmask apparatus. If 
breathing is difficult, administer oxygen through badmask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 
cases you may be spec$cally instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mdkg (minimum 0.01 mg) should 
be administered intravenously. If  intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 

its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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Amitraz (ANSI) 

Use Type: Insecticide and acaricide 
CAS Number: 33089-61-1 
Formula: C,,H,,N, 
Alert: General Use Pesticide (GUP). Human toxicity (long- 
term): Very high. 
Synonyms: A13-27967; Amitraze; Amitraz estrella; N,N- 
Bis(2,4-~ylyliminornethyl)methylamine; 1,5-Di-(2,4- 
dimethylphenyl)-3-methyl- 1,3,5-triazapenta- 1,4-diene; N‘- 
(2,4-Dimethylphenyl)-3-methyl- 1,3,5-triazapenta- 1,4-diene; 
N ’ - ( 2 , 4 - D i m e  t h y l p  h e n y l ) - N -  [ ( ( 2 , 4 -  
dimethylphenyl)imino)methyl]-N-methylmethanimidamide; 
N,N-Di-(2,4-xylyliminomethyl)methylamine; ENT 27967; 
Formamidine,  N-methyl-N’-2,4-xylyI-N-(N-2,4- 
x y l y l f o r m i m i d o y 1 ) - ;  N - M e t h y l b i s ( 2 , 4 -  
xylyl iminomethy1)amine; 2-Methyl- 1,3 -di(2,4-xylylimino)- 
2-azapropane; N,M-[(Methylimino)dimethylidyne]bis(2,4- 
xylidine); N,N’-[(Methylimino)dimethylidyne]d-2,4- 
xylidine; NSC 324552; OMS 1820; R.D. 27419; 2,4- 
Xylidine, N,W-(methyliminodimethy1idyne)bis- 
Trade Names: AAZDIENO@; ACARAC@, Maag Agro 
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(Germany); ACADREX@, BASF Cropscience (Germany); 
AMIPAZ@, Pazchem Ltd. (Israel), canceled; ARMY@, 
Wangs Ltd; AZODIENO@; BAAM@, NOR-AM Chemical 
Company (USA), canceled; BOOTS BTS 27419@; BTS 
27,4 19@; BUMETRAN@, Bayer CropScience(Germany); 
COYOTE@, Makhteshim-Agan (Israel); CYTAC@, Schering 
AG (Germany), canceled; DANICUT@; ECTODEX@ 
Hoechst/Roussel AG (Germany); EDRIZAN@; EDRIZAR@; 

OVASYN@, Bayer Cropscience (Germany); OVIDREX@; 
PARSEC@, Makhteshim-Agan (Israel); ROTRAZ@, Rotam 
Agrochemical (HK) Co. (Hong Kong); SENDER@, Sanonda 
Zhengzhou Pesticide Co. (China); TAC-PLUS@, 
Makhteshim-Agan (Israel); TACTIK@; TRIATIX@, 
Schering-Plough Animal Health (USA); TRIATOX@, 
Schering-Plough Animal Health (USA); TUDY@, MFA Inc. 
(USA); VAPCOZIN TAKTIC@; UPJOHN U-36059@, 
Upjohn Inc. (USA) 
Producers: Agrides (Spain); Agrimore International (USA); 
Agropharm Ltd. (UK); Agsin Pte. Ltd. (Singapore); BASF 
Cropscience (Germany); Bayer Cropscience (Germany); 
Biesterfeld Group (Germany); China Chemicals (China); 
Ehrenstorfer, Dr.(Germany); Fulon Chemical Industrial Co. 
(Taiwan); Hockley International Ltd. (UK); Jingma 
Chemicals Ltd. (China); Ki-Hara Chemicals Ltd. (UK); 
Kunshan Chemical Group (Industries) Corp. (China); Maag 
Agro (Germany), See Syngenta (Switzerland); Makhteshim- 
Agan (Israel); MFA Inc. (USA); Milenia Agro Ciencias S/A 
(Brazil); Nissan Chemical Industries (Japan); Pazchem Ltd. 
(Israel); Rotam Agrochemical (HK) Co., Ltd. (Hong Kong); 
Sanonda Zhengzhou Pesticide Co. (China); Schering AG 
(Germany); Schering-Plough Animal Health (USA); 
Shanghai Pesticide Research Institute (China); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchemikalien (Germany); Upjohn Inc. (USA), see 
Pharmacia Animal Health (USA); Wangs Ltd. (China); 
Zago Asia Ltd. (Singapore) 
Chemical Class: Formamidine 
EPMOPP PC Code: 10620 1 
California DPR Chemical Code: 20 16 
ICSC Number: 0098 
RTECS Number: ZF0480000 
EEC Number: 6 12-086-00-2 
EINECS Number: 25 1-375-4 
Uses: An unrestricted or General Use Pesticide (CUP) 
registered for control of pear psylla on pears, whitefly and 
mites on pears and cotton; cattle, dogs, sheep, and hog dip 
to control ticks, mange mites, lice and other pests. Not 
permitted on apples. Used to control red spider mites, leaf 
miners, scale insects, and aphids. Also used on cotton to 
control bollworms, white fly, leaf worms, and tobacco 
budworms. 
Human toxicity (long-term)(”): Extra high-0,30973 ppb, 
CHCL (Chronic Human Carcinogen Level) 

GARIAL@; ISTAMBUL~; MITABAN@; MITAC@; 

Fish toxicity (threshold)(77’: Very low- 12422.3 76 5 6 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Amitraz (40 
CFR 180.127): 

CROP PPm 
Apple 
Pear 3.0 
Hop, dried cones 60 
Honey 1 .o 
Honeycomb 6.0 
Cotton, undelinted seed 1 .o 
Milk 0.03 
Milk, fat 0.3 
Cattle, mbyp 0.3 
Cattle, fat 0.1 
Cattle, meat 0.05 
Goat, mbyp 0.0 
Goat, fat 0.0 
Goat, meat 0.0 
Horse, mbyp 
Horse, fat 
Horse, meat 
Sheep, mbyp 0.0 
Sheep, fat 0.0 
Sheep, meat 0.0 

Hog, fat 0.1 
Hog, kidney 0.2 
Hog, liver 0.2 

Hog, mbyp 0.3 

Hog, meat 0.05 
Poultry, mbyp 0.05 
Poultry, fat 0.01 
Poultry, meat 0.01 
Egg 0.01 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
California Prop. 65: Developmental toxin 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: CAUTION. WARNING-Toxicity 
Class I1 for technical grade 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: - Unrestricted or General Use Pesticide (GUP) 

Carcinogen (Animal Positive) (U.S. EPA)‘’3’ 
Actively registered pesticide in California. 
Banned in Norway. 
CERCLAEARA 40CFR372.65: Form R de minimis 

Description: Amitraz forms colorless needle-like crystals 
or needles. Insoluble in water. Molecular weight = 293.43. 
Melting/Freezing point = 86-87°C. Vapor pressure = 2.6 x 
10“ mmHg. 
Incompatibilities: Decomposes on burning, producing toxic 

Concentration Reporting Level: 1 .O%. 
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fumes including nitrogen oxides. When stored for prolonged 
periods, slow decomposition occurs. 
Potential Exposure: A rebuttable presumption against 
registration for amitraz was issued on April 6, 1977 by U.S. 
EPA on the basis of oncogenicity. 
Pernzissible Exposure Limits in Air: No standards set. 
Pernzissible Concentrution in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin 
Hurn~ful Effects and Symptonzs 
Sliort Term Exposure: This chemical is poisonous if 
ingested or absorbed through the skin. Eye or skin contact 
can cause irritation. It may affect the central nervous system. 
May cause sedation with slow heart beat, low blood 
pressure, low body temperature. 
Because Amitraz has a low vapor pressure, significant 
inhalation of vapors is unlikely at ordinary temperatures. 
Long Term Exposure: May affect the central nervous 
system and liver. Amitraz metabolizes to 2,4- 
dimethylaniline which is a potential human carcinogen. A 
mouse oncogenic bioassay was conducted by Boots 
Chemical Company and reported by EPA; the results of that 
study have been disputed. Acute oral LD,, for rats is 800 
mgikg; for mice is greater than 1600 mgikg. 
Points of Attack: Eyes, skin 
Medical Surveillaizce: Liver function test. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Amitraz”, 40 CFR 180.127, 
~~~~~vw.epa.~ov/~~esticides/food/viewtols.  htm 
EXTOXNET, Extension Toxicology Network, Pesticide 
Information Profile “Amitraz,” Oregon State University, 
Revised September, 1995, http://ace.orst.edu/cgi- 
bin/mfs/O 1 /pips/ainitraz.htm?6#nifs 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Amitraz”, Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC http://www.eria. povlKEDs/0234red.~df 
U.S. Environmental Protection Agency, “Rebuttable 
Presumption Against Registration (WAR) of Pesticide 

Products Containing Amitraz,” Washington, DC, April 6, 
1977. 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Amitrole (ANSI) 

Use Type: Herbicide and plant growth regulator 
CAS Number: 6 1-82-5 
Formula: C,H,N, 
Alert: Use limited to non-crop applications as a herbicide 
and plant growth regulator. 
Synonyms: Aminotriazole; 2-Aminotriazole; 3-  
Aminotriazole; 3-Amino-S-triazole; 3-Amino- 1,2,4-triazole; 
2-Amino- 1,3,4-triazole; 3-Amino- 1 H- 1,2,4-triazole; ATA; 
ENT 25445; 1,2,4-Triazol-3-amine; Triazolamine; 1H- 
1,2,4-Triazol-3-amine; S-Triazole, 3-amino-; 6-2- 1,2,2,4- 
Triazoline, 5-imino-; 1H- 1,2,4-Triazol-3-ylamine 
Trade Names: AMCHEM@, Bayer Cropscience (Germany), 
canceled; AMEROL@, Syngenta (Switzerland), canceled 
12/11/98; AMINOTRIAZOLE BAYER@, Bayer 
Cropscience (Germany), canceled; AMINO TRIAZOLE 
WEEDKILLER 90@, Aceto Agriculture Chemicals (USA), 
canceled 7/1/87; AMITOL@, Syngenta (Switzerland), 
canceled 12/11/98; AMITROL 90@, BASF Corp. 
(Germany), canceled; AMITROL-T@, Bayer Cropscience 
(Germany), canceled; AMITRIL@; AMIZOL@, Bayer 
Cropscience (Germany), canceled; AMIZOL DP NAU@, 
Bayer Cropscience (Germany), canceled; ATLAZIN@; 
ATLAZINE@ FLOWABLE; AT@; 3-AT@; AT-90’; 
ATRAFLOW PLUS@; AZAPLANT@; AZAPLANT 
KOMBI@; AZOLAN@; AZOLE@; BOROFLOW@ AIATA; 
CAMPAPRIM@ A 1544; CASWELL@ No. 040; CDA 
SIMFLOW PLUS@; CHIPMAN@ PATH WEEDKILLER; 
CLEARWAY’, Arborchem Products, canceled 7/19/95; 
CYTROL@, BASF (Germany), canceled 1213 1/87; 

EMISOL@; FARMCOB, Farmco Industries (USA); 
FENAMINE@, Bayer Cropscience (Germany), canceled 
12/24/86; FENAVAR@, Bayer Cropscience (Germany), 
canceled 7/1/87; HERBAZIN PLUS SC@; HERBICIDE@ 
TOTAL; HERBIZOLE@, Fair Products (USA), canceled 
7/1/87; KLEER-LOT@, Bayer Cropscience (Germany), 
canceled 12/24/86; MASCOT HIGHWAY@; MSS 
AMINOTRIAZOLE@; MSS SIMAZINE@; ORGA-4 14@; 
PRIMATOL@, Syngenta (Switzerland), canceled 1211 1/98; 
RADOXONE@ TL; RAMIZOL’; RASSAPRON@; 
SlMAZOL@; SIMFLOW PLUS@; SOLUTION 
CNCENTREE T271@; SYNCHEMICALS’ TOTAL WEED 
KILLER; SYNTOX@ TOTAL WEED KILLER, Crown 
Chemical Industries (USA), canceled 10/8/85; 
TORAPRON@; VOROX@; WEEDAR @; WEEDAZIN@; 
WEEDAZOL@, Bayer Cropscience (Germany), canceled 
10/25/90; WEEDEX@, Carroll Co. (USA), canceled 7/1/87; 

CYTROLE~; DIUROL~; DOMATOL~; ELMASIL~; 
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WEEDOCLOR@; X-ALL@ LIQUID, Bayer Cropscience 
(Germany), canceled 8/9/85 
Producers: Agan Chemical Manufacturers Ltd. (Israel); 
ATOFINA (France); BASF Agricultural Products 
(Germany); Bayer Cropscience (Germany); Fairmount 
Chemical (USA); Kawaguchi Chemical Industry (Japan); 
Ki-Hara Chemicals Ltd. (UK); Merke (Germany); 
Mitsubishi Chemical (Japan); Nippon Carbide Industries 
(Japan); Nufarm (Australia); OxyChem (USA); Rhodia 
(France); Rhone-Poulenc Agro (France); Sigma-Aldrich 
Laborchemikalien (Germany); Zag0 Asia Ltd. (Singapore) 
Chemical Class: Triazine 
EPMOPP PC Code: 00440 1 
California DPR Chemical Code: 20 
ICSC Number: 063 1 
RTECS Number: XZ3850000 
EINECS Number: 200-52 1-5 
Uses: All use of amitrole on food crops was canceled by the 
U.S. EPA in 197 1 because it caused cancer in experimental 
animals. 
CarcinogedHatard Classifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION, EPA Toxicity Class 111, 
slightly toxic 
WHO Acute Hazard: Class U, Unlikely to be hazardous 
Endocrine Disruptor: Suspected 
Regulatory Authority: 

. 
Carcinogen (Animal Positive) (IARC) (suspected 
Carcinogen)(NTP)(') 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/O SHA) 
The "Director's List" (CAL/OSHA) 
Air Pollutant Standard Set (ACGIH)'" (DFG)'3' 
(OSHA)(58) (Several States)@') (Several Canadian 
Provinces) (Australia) (Israel) 
EPA Hazardous Waste Number (RCRA No.): UO11 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents. 
RCRA Land Ban Waste Restrictions 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List 
Banned or Severely Restricted (UN) (S~andinavia)"~) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 

Description: Amitrol is a colorless to off white crystalline 
solid. Odorless when pure. Soluble in water; solubility = 

2.8 x lo5 ppm @ 25°C. Molecular weight = 84.08. 

Melting/Freezing point = 154-157°C. Vapor pressure = 

4.4 x lo-' mmHg @ 20°C; 2.4 x 10" mPa @ 60°C. Log 
KO," = -0.7. Unlikely to bioaccumulate in marine 
organisms. 
Incompatibilities: Strong oxidizers, strong acids, and light 
(decomposes). Corrosive to iron, aluminum, and copper. 
Permissible Exposure Limits in Air: NIOSH") recommends 
a limit of 0.2 mg/m3 for a 10-hour workshift. ACGIH has set 
a TLV of 0.2 mg/m' TWA for an 8-hour workshift"). 
Australia and Israel use the same level. DFG set the MAK 
(total dust) at 0.2 mg/m3(3). In addition, several states have 
set guidelines or standards for amitrole in ambient air@'): 0.2 
mg/m3 (California), 0.476 pg/m3 (Kansas), 1.8 pg/m3 
(Pennsylvania), 2.0 pg/m3 (North Dakota), 3,000 pgim' 
(Virginia). Canadian province Levels for 0.2 mg/m3 TWA 
and 0.5 mg/m3 (Alberta), 0.2 mg/m3 TWA (Ontario, 
Quebec). 
Determination in Air: NIOSH Method #0500('8) 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Amitrol can be absorbed through the 
skin, thereby increasing exposure. Because this material has 
a low vapor pressure, significant inhalation of vapors is 
unlikely at ordinary temperatures. 
Long Term Exposure: Causes liver, thyroid, and pituitary 
cancer in animals. May damage the developing fetus. May 
cause liver, thyroid gland (possible goiter or underactive 
thyroid), and pituitary gland damage. Carcinogenicity is the 
primary observed effect. Amitrole is carcinogenic in mice 
and rats, producing thyroid and liver tumours following oral 
or subcutaneous administration. Railroad workers who were 
exposed to amitrole and other herbicides showed a slight 
(but statistically significant) excess of cancer when all sites 
were considered together. Because the workers were 
exposed to several different herbicides, however, no 
conclusions could be made regarding the carcinogenicity of 
amitrole alone. 
Points ofAttack: Liver, thyroid, and pituitary gland. 
Medical Surveillance: Before beginning employment and 
at regular times after that, the following is recommended: 
Physical examination of the thyroid and thyroid function 
tests (T4, TSH, and T3). If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver function tests. Pituitary gland function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
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Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Amitrol,” Oregon State 
University, Corvallis, OR (June 1996). 
http://ace.orst.edu/info/extoxnet/pips/amitrole.htm 
Sax, N.I., Ed., Dangerous Properties of Industrial 
materialsReport, 1,No. 4,34-35 (1981)and4,No. 2,41- 
43 (1984). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Amitrol,” Trenton, 
NJ (June 1998). 
http://ulvrv.state.ni .us/health/eohlrtkweb/OO83.pdf 

Ammonia 

Use Type: Intermediate in fertilizer manufacturing; used as 
an insecticide, fungicide and deer repellent. 
CAS Number: 7664-41-7 
Formula: NH, 
Synonyms: AM-FOL; Ammonia gas; Ammonia, anhydrous; 
Amoniaco anhidro (Spanish); Ammoniac (French); 
Ammoniaca (Italian); Ammoniale (German); Ammonium 
amide; Ammonium hydroxide; Amoniaco (Spanish); 
Amoniaco anhidro (Spanish); Amoniak (Polish); Anhydrous 
ammonia; Aqua ammonia; Liquid ammonia; Spirit of 
Hartshorn 
Trade Names: DAXAD-32s@; NITRO-SIL@; PRO 330 
CLEAR THIN SPREAD@; R7 I7@ 
Producers: Air Products & Chemicals (USA); Amomex 
(Mexico); ANWIL (Poland); BOC Gases (UK); Bombay 
Ammonia and Chemical Company (India); Caffaro (Italy); 
Carburos Metalicos (Spain); Cargill Crop Nutrition (USA); 
CF Industries (USA); Chimco (Bulgaria); DSM Agro 
(Netherlands); Grande Paroisse (France); Hoek Loos 
(Netherlands); Holox (USA); Hydro Agri Chemicals 
(Norway); Industria Quimica Loser (Mexico); Juhua Group 
Corp. (China); Linde Gas Group (Germany); Lonza 
(Switzerland); Messer Group (Germany); Nissan Chemical 
Industries (Japan); Occidental (USA); Petroquimica de 
Venezuela (Pequiven) (Venezuela); Praxair (USA); Qatar 
Fertiliser (Qatar); Rashtriya Chemicals & Fertilizers (India); 
Sasol Chemical (South Africa); Saudi Basic Industries Corp. 
(Saudi Arabia); Showa Denko Chemicals Group (Japan); 
Simplot (USA); Sumitomo Chemical Co., Ltd. (Japan); 
Terra Industries (USA); Ube Industries (Japan); 
Westfarmers CSBP (Australia) 
Chemical Class: Inorganic 

EPMOPP PC Code: 005302 (anhydrous, gas); 005301 
(monohydrate, aqua) 
California DPR Chemical Code: 22 
ICSC Number: 04 14 
RTECS Number: BOO875000 
EEC Number: 007-00 1-00-5 (anhydrous) 
EINECS Number: 23 1-635-3 
Uses: Ammonia is used as an insecticide, deer repellant, and 
to control fungal growth during storage of citrus, e.g. 
oranges, grapefruit, and lemons. Ammonia is used as a 
nitrogen source for many nitrogen-containing compounds. 
It is used in the production of ammonium sulfate and 
ammonium nitrate for fertilizers and in the manufacture of 
nitric acid, soda, synthetic urea, synthetic fibers, dyes, and 
plastics. It is also utilized as a refrigerant and in the 
petroleum refining and chemical industries. It is used in the 
production of many drugs and pesticides. Other sources of 
occupational exposure include the silvering of mirrors, 
gluemaking, tanning of leather, and around nitriding 
furnaces. Ammonia is produced as a by-product in coal 
distillation and by the action of steam on calcium 
cyanamide, and from the decomposition of nitrogenous 
materials. 
U.S. Maximum Allowable Residue Levels for Ammonia 
(40 CFR 180.1003): 

CROP PPm 
Grapefruit, post-h none 
Lemon, post-h none 
Orange, post-h none 
Corn, grain, post-h none 
CarcinogedHazard Classifications 
U.S. EPA and IARC Carcinogens: The Department of 
Health and Human Services, IARC, and the U.S. EPA have 
not classified ammonia for carcinogenicity. 
Regulatory Authority: 

Toxic Substance (World Bank)(15) 
Air Pollutant Standard Set (NIOSH)‘’) (ACGIH)“) 
(DFG)(3)(HSE)(33)(FormerUSSR)(43)(OSHA)(58)(Several 
States)(60) 
(Several Canadian Provinces) (Australia) (Israel) 
(Mexico) 
Water Pollution Standard Set (Former USSR)(43) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
OSHA 29CFR19 10.1 19, Appendix A, Process Safety List 
of Highly Hazardous Chemicals, TQ = 10,000 Ib (4,540 
kg) (anhydrous); TQ = 15,000 Ib (6,815 kg) (solution 

Clean Air Act 42USC7412; Title I, Part A,§II2@), 

substances 

(CAL/OSHA) 

>44% NH,) 



 

46 Ammonia 

. 

Accidental Release Prevention/Flammable substances 
(Section 68.130); (anhydrous) TQ = 10,000 Ib (4,540 kg) 
(anhydrous); (concentrations 2 20% NH,) TQ =20,000 Ib 

Clean Water Act: 40CFRl16.4 Hazardous Substances; 
RQ 40CFRl17.3 (same as CERCLA); Section 3 13 Water 
Priority Chemicals (57FR4 133 1, 9/9/92). 
CERCLAiSARA 40CFR302, Extremely Hazardous 
Substances: TPQ = 500 Ib (228 kg). 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 100 
Ib (45.4 kg), 40CFR372.65: Form R de minimis 
Concentration Reporting Level: 1 .O%; includes anhydrous 
ammonia and aqueous ammonia from water dissociable 
ammonium salts and other sources; 10% of total aqueous 
ammonia, and 100% of anhydrous forms of ammonia is 
reportable under this listing. If a facility manufactures, 
processes, or otherwise uses anhydrous ammonia or 
aqueous ammonia, they must report under the ammonia 
listing. Solutions containing aqueous ammonia at a 
concentration in excess of 1% of the 10% reportable 
under this listing should be factored into threshold and 
release determinations. 
U.S. DOT 49CFR 172.10; Poisonous by inhalation 
substances (anhydrous UN 1005) 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release inventory 

(9,150 kg) 

Description: Ammonia is a colorless, strongly alkaline, and 
extremely soluble gas. Pungent, suffocating odor at 5.75 
ppm; eye irritation @ 20 ppm. Water solubility = 33.1% 
(920 "C Molecular weight = 17.0 daltons. Boiling point = 

-33°C @ 760 mmHg. Vapor pressure = >6,000 mmHg 20 
"C. Gas density (air = 1) = 0.59. Flash point = (flammable 
gas). Autoignition temperature = 630°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 1, Reactivity 0. Explosive limits: 
LEL = 15%; UEL = 28%. Anhydrous ammonia is a 
colorless, highly irritating gas at room temperature with a 
pungent, suffocating odor. Ammonia gas is lighter than air; 
hugs the ground when cool; and flammable at high 
concentrations and temperatures. Easily compressed, it 
forms a clear, colorless liquid under pressure. When 
released, the liquid under pressure floats and "boils" on 
water. The liquid dissolves in water and evaporates quickly, 
forming ammonium hydroxide, an alkaline, corrosive 
solution. A poisonous, visible vapor cloud is produced. The 
amount of ammonia produced by humans every year is 
almost equal to that produced by nature every year. 
Ammonia is produced naturally in soil by bacteria, decaying 
plants and animals, and animal wastes. Ammonia is essential 
for many biological processes. Ammonia does not build up 
in the food chain, but serves as a nutrient source for plants 
and bacteria. Plants and bacteria rapidly take ammonia from 
soil and water. Some ammonia in water and soil is changed 
to nitrate and nitrite by bacteria. 

Incompatibilities: Ammonia dissolves readily in water to 
form ammonium hydroxide, a corrosive, alkaline solution at 
high concentrations. Violent reaction with strong oxidizers 
and acids. Shock-sensitive compounds may be formed with 
gold, halogens, mercury, mercury oxide, and silver oxide. 
Fire and explosions may be caused by trimethylammonium 
amide, 1 -chloro-2,4-dinitrobenzene, o-chloronitrobenzene, 
platinum, trioxygen difluoride, selenium difluoride dioxide, 
boron halides, mercury, chlorine, iodine, bromine, 
hypochlorites, chlorine bleach, amides, organic anhydrides, 
isocyanates, vinyl acetate, alkylene oxides, epichlorohydrin, 
and aldehydes. Attacks some coatings, plastics, and rubber, 
copper, brass, bronze, aluminum, steel, tin, zinc, and their 
alloys. 
Permissible Exposure Limits in Air: The Federal OSHA(2) 
standard is 50 ppm (35 mg/m3)TWA, averaged over an 8- 
hour workshift. NIOSH") recommended limit is 25 ppm (1 7 
mg/m') averaged over a 10-hour workshift and 35 ppm (27 
mg/m') not to be exceeded during any 15 minute work 
period. Australia, HSE'"), Israel, and Mexico limits are 
similar to NIOSH. Israel has an action level of 12.5 ppm. 
ACGIH") recommends values of 25 pprn (1 8 mg/m3) TWA 
and STEL 35 ppm (27 mg/m3). 35 ppm. The NIOSH") 
IDLH value is 300 ppm. The DFG MAC is 20 ppm (14 
mg/m3) TWA''). In addition, several states have set airborne 
guidelines or standards for ammonia in ambient air@'): 25 
ppm (18 mg/m') TWA and STEL of 35 ppm (27 mg/m3) 
(California); 0.024 mg/m' (Massachusetts), 0.042857 mg/m3 
(Kansas), 0.18 to 0.27 mg/m' (North Dakota), 0.25 mg/m3 
(Virginia), 0.36 mg/m3 (Connecticut, Florida, New York, 
South Dakota), 0.429 mg/m3 (Nevada, Wyoming), 2.7 
mg/m3 (North Carolina); Canadian Provinces of Alberta, 
British Columbia, Ontario, and Quebec have limits of 25 
ppm TWA/TWAEV and STELISTEV of 35 ppm. The 
former USSR-UNEP/IRPTC pro je~ t '~~ 'has  set a MAC of20 
mg/m3 in workplace air and a MAC of 0.2 mg/m3 in ambient 
air in residential areas. 
Determination in Air: Sampling by absorption in sulfuric 
acid followed by measurement by ion chromatography, 
conductivity. See NIOSH Method #6015, #6016("). 
Permissible Concentration in Water: The Former USSR- 
UNEP/IRPTC has set a MAC of 2.0 mg/ml in 
water bodies used for domestic purposes and 0.05 mgiml in 
water bodies used for fishery purposes. 
Routes of Entry: Inhalation, ingestion, skin and eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye or skin contact with ammonia 
can cause irritation, bums, frostbite (anhydrous), and 
permanent damage. Ammonia is highly irritating to the eyes 
and respiratory tract. Swelling and narrowing of the throat 
and bronchi, coughing, and an accumulation of fluid in the 
lungs can occur. Ammonia causes rapid onset of a burning 
sensation in the eyes, nose, and throat, accompanied by 
lacrimation, rhinorrhea, and coughing. Upper airway 
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swelling and pulmonary edema may lead to airway 
obstruction. Prolonged skin contact (more than a few 
minutes) can cause pain and corrosive injury. Exposure can 
cause headache, loss of sense of smell, nausea, and 
vomiting. Inhalation: Nose and throat irritation have been 
reported at 72 ppm after 5 minutes exposure. Exposures of 
500 ppm for 30 minutes have caused upper respiratory 
irritation, tearing, increased pulse rate and blood pressure. 
Death has been reported after an exposure to 10,000 ppm 
for an unknown duration. Skin: Solutions of 2% ammonia 
can cause burns and blisters after 15 minutes of exposure. 
These burns may be slow to heal. Anhydrous ammonia may 
cause skin to freeze. Eyes: Levels of 70 ppm (gas) have 
caused eye irritation. If not flushed with water immediately 
contact with eye may cause partial or complete blindness. 
Ingestion: ammonia will cause pain if swallowed and 
burning ofthe throat and stomach. May cause vomiting. One 
teaspoon of 28% aqua ammonia may cause death. 
Long Term Exposure: Repeated exposure to ammonia may 
cause chronic irritation of the respiratory tract. Repeated 
lung irritation can result in bronchitis with coughing, 
shortness of breath, and phlegm. Levels of 170 ppm of 
ammonia vapor has caused mild changes in the spleens, 
kidneys and livers of guinea pigs. Chronic cough, asthma 
and lung fibrosis have been reported. Chronic irritation of 
the eye membranes and dermatitis have also been reported. 
Carcinogenicity: Ammonia has not been classified for 
carcinogenic effects. Reproductive and Developmental 
Effects: No data exist to evaluate the reproductive and 
developmental effects of ammonia in humans. Decreased 
egg production and conception rates have been observed in 
animals, and ammonia has been shown to cross the ovine 
placental barrier. 
Points of Attack: Skin, respiratory system, eyes. 
Medical Surveillance: Pre-employment physical 
examinations for workers in ammonia exposure areas should 
be directed toward significant changes in the skin, eyes, and 
respiratory system. Persons with corneal disease, and 
glaucoma, or chronic respiratory diseases may suffer 
increased risk. Periodic examinations should include 
evaluation of skin, eyes, and respiratory system, and 
pulmonary function test to compare with baselines 
established at pre-employment examination. Consider chest 
x-ray following acute exposure. 
First Aid: Irrigate eyes that were exposed or that become 
irritated with plain water or saline for at least 15 minutes. 
Remove contact lenses, if easily removable without 
additional trauma to the eye. Seek medical attention 
immediately. Flush liquid-exposed skin and hair with water 
for at least 5 minutes. If feasible, wash exposed skin 
extremely thoroughly with soap and water. Use caution to 
avoid hypothermia when decontaminating of children or the 
elderly. Use blankets when appropriate. In cases of ingestion 
do not induce vomiting, perform gastric lavage, or attempt 

neutralization. Do not administer activated charcoal. 
Victims who are conscious and able to swallow should be 
given 4 to 8 ounces of water or milk. If this chemical has 
been inhaled, remove from exposure, begin rescue breathing 
(using universal precautions; assist ventilation with a bag- 
valve-mask device if necessary) if breathing has stopped and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. There is no antidote for ammonia 
poisoning. Treatment consists of supportive measures. 
These include administration of humidified oxygen and 
bronchodilators and airway management; treatment of skin 
and eyes with copious irrigation; and dilution of ingested 
ammonia with milk or water. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
Note to physician or authorizedmedicalpersonnel: In cases 
of respiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyroidotomy if equipped and trained to do so. Patients 
who are hypotensive or have seizures should be treated 
according to advanced life support protocols. Treat patients 
who have bronchospasm with aerosolized bronchodilators. 
The use of bronchial sensitizing agents in situations of 
multiple chemical exposures may pose additional risks. Also 
consider the health of the myocardium before choosing 
which type of bronchodilator should be administered. 
Cardiac sensitizing agents may be appropriate; however, the 
use of cardiac sensitizing agents after exposure to certain 
chemicals may pose enhanced risk of cardiac arrhythmias 
(especially in the elderly). Ammonia poisoning is not known 
to pose additional risk during the use of bronchial or cardiac 
sensitizing agents. Consider racemic epinephrine aerosol for 
children who develop stridor. Dose 0.25-0.75 mL of2.25% 
racemic epinephrine solution in water, repeat every 20 
minutes as needed cautioning for myocardial variability. 
Patients who are comatose, hypotensive, or are having 
seizures or have cardiac arrhythmias should be treated 
according to advanced life support protocols. Monitor fluid 
and electrolyte balance and restore if abnormal. Fluids 
should be administered cautiously to patients with 
pulmonary edema. 
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Ammonium Carbamate 

Use Type: A fertilizer and ammoniating agent. 
CAS Number: 11 11-78-0 
Formula: CH,N20,; NH,COONH, 
Synonyms: Ammonium aminoformate; Anhydride of 
ammonium carbonate; Carbamato amonico (Spanish); 
Carbamic acid, Monoammonium salt; Carbamic acid, 
Ammonium salt 
Producers: BASF (Germany); Potash Corporation 
(Canada); SNPE Agro (France) 
Chemical Class: Inorganic 
California DPR Chemical Code: 304 1 
RTECS Number: EY8575000 
Uses: A general fertilizer and used in combination with 
other fertilizing agents. 
Regulatory A utlt ority : 

Clean Water Act: 40CFRl16.4 Hazardous Substances; 

The “Director’s List” (CALJOSHA) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 5,000 
lb (2270 kg); Section 313: Form R de minimis 

RQ 40CFR117.3, (same as CERCLA) 

concentration reporting level: 1 .O% (as ammonia); NH, 
Equivalent molecular weight: 2 1.8 1 
Canada, WHMIS, Ingredients Disclosure List 

Description: Ammonium carbamate is a colorless crystalline 
powder or white powder with an ammonia odor. 
MeltindFreezing point = about 60°C (sublimes). The odor 
threshold is 5 pprn as NH, (detection) and 46.8 ppm as NH, 
(recognition). Highly soluble in water. Molecular weight = 

99.10. Boiling point = 60°C. 
Incompatibilities: Strong bases, strong oxidizers. Keep 
away from heat (forms urea), moisture, and direct sunlight. 
Permissible Exposure Limits in Air: No standards set. 
Loses ammonia in air, changing to ammonia carbonate. The 
following are Exposure Limits for ammonia: The Federal 
OSHA”) standard is 50 ppm (35 mg/m3)TWA, averaged 
over an 8-hour workshift. NIOSH(2) recommended limit is 
25 ppm (1 7 mg/m’) averaged over a 1 0-hour workshift and 
35 ppm (27 mg/m3) not to be exceeded during any 15 
minute work period. ACGIH‘’’ recommends values of 25 
ppm (1 8 mg/m’) TWA and STEL 35 ppm (27 mg/m’). 35 
ppm. The NIOSH”) IDLH value is 300 ppm. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye or skin contact. 
Harmful Effects and Symptoms 
Sitort Term Exposure: Irritates skin, respiratory tract and 
mucous membranes on contact. Inhalation can irritate the 
nose and lungs with coughing, and/or shortness of breath. 
Long Term Exposure: Repeated or prolonged exposure can 
cause lung irritation and the development of bronchitis. 
Points of Attack: Respiratory system, eyes, skin. 
Medical Surveillance: Lung function testing. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
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Ammonium Chromate 

Use Type: Fungicide 
CAS Number: 7788-98-9 
Formula: CrH,N,O,; (NH,),CrO, 
Synonyms: Ammonium chromate(V1); Chromic acid, 
diammonium salt; Cromato amonico (Spanish); 
Diammonium chromate; Neutral ammonium chromate 
Producers: Bayer Group (Germany); GFS Chemicals 

RTECS Number: GB2880000 
EINECS Number: 232-138-4 
Uses: It is used to inhibit corrosion and in dyeing, 
photography and many chemical reactions. Used as a 
fungicide and fire retardant. 
CarcinogedHarard Classifications 
U.S. EPA Carcinogens: Group A, known carcinogen 
U.S. NTP Carcinogen: Carcinogen 
California Prop. 65: carcinogen, as chromium(V1). 
IARC: Group 1, 
Label Signal Word: DANGER, 
Regulatory Authority: 

(USA) 

Actively registered pesticide in California. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) 
Air Pollutant Standard Set (NIOSH)(’)(ACGIH)(’) (former 
USSR)(43) (Australia) (Various States), (Israel) (Various 
Canadian Provinces) 
Clean Air Act 42USC7412; Title I, Part A,§112 
hazardous pollutants (as chromium compounds) 
Clean Water Act: 4OCFR116.4 Hazardous Substances; 
RQ 40CFRI 17.3, (same as CERCLA); 40CFR423, 
Appendix A, Priority Pollutants 
Safe Drinking Water Act: MCL, 0.05 mg/L as chromium, 
L,.,,. ,n l-..t 
JIGA(LVCIIGIIL 

RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed (chromium compounds) 
SuperfundiEPCRA 40CFR302.4, Appendix A, RQ: 
CERCLA, 10 Ib (4.54 kg) 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% (as ammonia) Molecular weight: 
152.07; NH, Equivalent weight: 22.04. Also must be 
reported as a chromium compound: “Includes any unique 
chemical substances that contains chromium as part of 
that chemical‘s infrastructure.” Form R de minimus 
concentration reporting level: Chromium (VI) 
compounds: 0.1%. 
Canada, WHMIS, Ingredients Disclosure List 

Description: Yellow crystalline compound which can be 

used in solution. Ammonia odor. Soluble in water. 
Melting/Freezing point = 185°C (decomposes). Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 0, Reactivity 1. 
Incompatibilities: A strong oxidizer. Contact with 
combustible, organic and other readily oxidizable 
substances may cause fire and explosions. Hydrazine, other 
reducing agents. Corrosive to metals. 
Permissible Exposure Limits in Air: OSHA‘’): The legal 
airborne PEL is 0.1 mg/m’ for chromic acid and chromates 
(as Cr), not to be exceeded at any time. NIOSH‘’): The 
recommended airborne exposure limit is 0.001 mg/m3 
averaged over a 10-hour workshift. ACGIH: The 
recommended airborne exposure limit is 0.05 mg/m’ for 
Chromium compounds (as Cr) averaged over an 8-hour 
workshift“). These exposure limits are for air levels only. 
When skin contact also occurs, you may be overexposed, 
even though air levels are less than the limits listed. The 
NIOSH‘’) IDLH for chromates is 15 mg/m3 as Cr(V1) 
[Carcinogen]. The former USSR-UNEP/IRPTC project has 
set a MAK value of 0.01 mg/m’ for chromates and 
bichromates in the workplace(43). California Prop. 65 No 
significant risk level (inhalation) = 0.001 pg/day. 
Determination in Air: Hexavalent chromium may be 
determined by filtration followed by visible absorption 
spectrophotometry according to NIOSH Method #7600(’8). 
Also, Filter (5.0-pm PVC membrane); Ion chromatography, 
conductivity detection; NIOSH Method #7604(’8) 
Permissible Concentration in Water: To protect human 
health, hexavalent chromium should be held below 0.05 
mg/L according to EPA@’ in studies on priority toxic 
pollutants, This is also a WHO recommendation for total 
chromium in drinking water. 
Determination in Water: Chromium(V1) may be 
determined by extraction and atomic absorption or 
colorimetry (using diphenylhydrazide). 
Routes of Entry: Ingestion, skin andlor eye contact 
Harmful Effects and Symptoms 
Short Term Exposure: Eye contact can cause severe 
damage with possible loss of vision. Breathing Ammonium 
Chromate can cause a sore or hole through the inner nose 
(septum), sometimes with bleeding, discharge or crusting. 
Irritation of nose, throat and bronchial tubes can also occur, 
with cough and/or wheezing. Skin contact can cause deep 
ulcers or an allergic skin rash. 
Long Term Exposure: Some water-soluble chromium ( I 6 )  

compounds are inferred non-carcinogens; the water- 
insoluble compounds are generally deemed to be 
carcinogens but the border line is not precise nor universally 
agreed to. Ammonium chromate is a hexavalent chromium 
compound which may be carcinogenic and should be 
handled with extreme caution. Breathing ammonium 
chromate can cause sores or hole in the septum dividing the 
inner nose, sometimes with bleeding, discharge, and/or 
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formation of a crust. May cause skin allergy and kidney 
damage. 
Points of Attack: Blood, respiratory system, liver kidneys, 
eyes, skin. 
Medical Surveillance: Skin and nose examination, kidney 
hnction tests, evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
30 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
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Am moni um Hexaf I uorosi licate 

Use Type: Insecticide, miticide, and preservative 
CAS Number: 169 19- 19-0 
Formula: F,H,N,Si; (NH,),SiF, 
Alert: There are no products currently registered with the 
U.S. EPA. 
Synonyms: Ammonium fluorosilicate; Ammonium 
silicofluoride; Ammonium silicon fluoride; Crytophthalite; 
Diammonium fluosilicate; Diammonium silicon 
hexafluoride; Fluosilicate de ammonium (French); Picrato 
amonico (Spanish); Fluosilicato amonico (Spanish); 
Silicate(2-), hexafluoro-, diammonium; Ammonium 
hexafluorosilicate; Silicofluoruro amonico (Spanish) 
Trade Names: ALL BUG@, canceled; BYE BUGS@, 
canceled; COMMON SENSE DRIONE 79700@, canceled; 

DEXOL EARWIG BAIT@, canceled; DRI-DYE@, canceled; 
XR-29@, canceled 
Producers: Ozark Fluorine Specialties (USA) 
Chemical Class: Inorganic 
EPMOPP PC Code: 075301 
California DPR Chemical Code: 695 
RTECS Number: GQ9450000 
EINECS Number: 240-968-3 
Uses: This material is also used as a wood preservative, 
soldering flux, as a sand inhibitor in magnesium light metal 
casting, and in the etching of glass. 
Regulatory Authority: 

. 

Air Pollutant Standard Set (NIOSH)‘,) (ACGIH)‘’) 
(HSE)(33) (DFG)”) (Former USSR)(43) 
Water Pollution Standard Proposed (Former USSR)(43) 
Clean Water Act: 40CFRI 16.4 Hazardous Substances; 
RQ 40CFRI 17.3 (same as CERCLA); 40CFR423, 
Priority 
Pollutants (as inorganic fluorides) 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0.059; Nonwastewater (mgkg), 3.4 (as inorganic 
fluorides) 
RCRA, 40CFR264, Appendix 9, Ground Water 
Monitoring List, Suggested Testing Methods (PQL ug/L): 
8 1 OO(200); 8270( 10) (as inorganic fluorides) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 
CERCLA, 1000 Ib (454 kg); Section 313: Form R de 
minimis concentration reporting level: 1 .O% (as 
ammonia). NH, Equivalent weight: 19.12 
The “Director’s List” (CAL/OSHA) 
Canada, WHMIS, Ingredients Disclosure List (as 
silicofluoride compounds) 
Mexico, Wastewater (inorganic fluorides) 

Description: Ammonium hexafluorosilicate is a white 
crystalline powder. Odorless. Sinks and mixes with water. 
Molecular weight: 178.18. Boiling point = decomposes. 
Incompatibilities: Liquid is corrosive. Contact with acids 
reacts to form hydrogen fluoride, which is a highly corrosive 
and toxic gas. Corrosive to aluminum. Keep away from 
strong oxidizers. 
Permissible Exposure Limits in Air: OSHA”): The legal 
airborne PEL is 2.5 mg/m’ for fluorides (measured as 
fluorine) averaged over an 8-hour workshift. This is also the 
HSE(33) value (UK) and the MAC value in germ an^'^'. 
NIOSH‘’): The recommended airborne exposure limit is 2.5 
mglm’ for fluorides, inorganic(measured as fluorine) 
averaged over a 10-hour workshift. ACGIH: The 
recommended airborne exposure limit is 2.5 mglm’ for 
fluorides (measured as fluorine) averaged over an 8-hour 
workshift“). The NIOSH(2) IDLH is 250 mg/m3 as Fluorides 
(F). The former USSR-UNEP/IRPTC has not set 
a MAC in workplace air but readily soluble fluorides have 
assigned a MAC in residential air of 0.03 mg/m3 on a 
momentary basis and 0.01/mg/m3 on an average daily basis. 
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Determination in Air: Fluorides may be measured by 
collection on a filter and measurement by ion-specific 
electrode according to NIOSH Method 7902“’). 
Permissible Concentration in Water: No criteria set for 
ammonium fluorosolicate as such. The former USSR- 
UNEPJIRPTC has set a limit of 1.5 mg/L for 
fluorine in water used for domestic purposes. 
Routes of Entry: Inhalation, eyes andor skin contact. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Inhalation may cause difficult 
breathing and burning of the mouth, throat and nose which 
may result in bleeding. These may be felt at 7.5 mg/m3. 
Nausea, vomiting, profuse sweating and excess thirst may 
occur at higher levels. May cause pulmonary edema, which 
can be delayed for several hours; there is a risk of death in 
serious cases. Skin contact may cause rash, itching and 
burning and ulceration of skin. Solutions of 1% strength 
may cause sores if not removed promptly. Eye contact may 
cause severe irritation. Most reported instances of fluoride 
toxicity are due to accidental ingestion and it is difficult to 
associate symptoms with dose. Five to 40 mg may cause 
nausea, diarrhea and vomiting. More severe symptoms of 
burning and painful abdomen, sores in mouth, throat and 
digestive tract, tremors, convulsions and shock will occur 
around a dose of 1 gm. Death may result by ingestion of 2 
to 5 grams. Also reported as 1 teaspoon to 1 ounce. 
Long Term Exposure: May cause chronic lung irritation 
and kidney and liver damage. Bronchitis may develop. 
Chronic exposure may cause weight loss, nausea, vomiting, 
weakness, shortness of breath. Fluoride may increase bone 
density, stimulate new bone growth or cause calcium 
deposits in ligaments. This may become a problem at levels 
of 20 to 50 mg/m3 or higher. May cause mottling of teeth at 
this level. 
Points of Attack: Lungs and eyes. 
Medical Surveillance: Pre-employment and periodic 
examinations should consider possible effects on the skin, 
eyes, teeth, respiratory tract, and kidneys. Chest x-ray and 
pulmonary function should be followed. Kidney function 
should be evaluated. If exposures have been heavy and 
skeletal fluorosis is suspected, pelvic x-rays may be helpful. 
Intake of fluoride from natural sources in food or water 
should be known. In the case of exposure to fluoride dusts, 
periodic urinary fluoride excretion levels have been very 
useful in evaluating industrial exposures and environmental 
dietary sources. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 

breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a physician or authorized 
paramedic may consider administering a corticosteroid 
spray. 
Note to physician or authorized medical personnel: 
Ingestion: Give aluminum hydroxide gel, if conscious. Inject 
intravenously 10 ml of 10% calcium gluconate solution. 
Gastric lavage with lime water of 1% calcium chloride. 
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Ammonium Nitrate 

Use Type: Used as a rodenticide, fertilizer and 
microbiocide. 
CAS Number: 6484-52-2 
Formula: H,N,O,; NH,NO, 
Alert: Relatively stable but when decomposition is 
accelerated or substance becomes contaminated, violent 
explosion may result. It is important that stored material be 
kept cool and well ventilated. 
Synonyms: Ammoniumnitrat (German); Ammonium(1) 
nitrate( 1 : 1); Ammonium Saltpeter; Ansax; Caswell No. 045; 
German Saltpeter; Nitram; Nitrate d’ammonium (French); 
Nitrato amonico (Spanish); Nitric acid, ammonium salt; 
Norway Saltpeter; Varioform I 
Trade Names: AMTRATE@, Mississippi Chemical (USA); 
E-2@, El Dorado Chemical Company (USA); 
EASIGRAZE@, Terra Industries (USA); FIRST CUT No. 
8@, Terra Industries (USA); HERCO PRILLS@ (Hercules); 
KAYNITRO@, Terra Industries (USA); NITRAM@, Terra 
Industries (USA); OLD PLANTATION@ (Columbia 
Nitrogen Corp.); SPRING-K@, Terra Industries (USA); 
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TURNOUT@, Terra Industries (USA) 
Producers: Achema (Lithuania); Agrium (Canada); AN WIL 
(Poland); Apache Nitrogen Products (USA); Azot 
Association (Ukraine); Deepak Fertilizers and 
Petrochemicals (India); DSM Agro (Netherlands); Dynamit 
Nobel Group (Germany); El Dorado Chemical Company 
(USA); Fluorochem (UK); GFS Chemicals (USA); Grande 
Paroisse (France); Hydro Agri Chemicals (Norway); Incitec 
(Australia); Jilin Chemical (China); Kemira Agro (Finland); 
Kynoch (South Africa); LaRoche Industries (USA); 
Mallinckrodt Baker (USA); Mississippi Chemical (USA); 
Orica (Australia); Prodica (USA); Rashtriya Chemicals & 
Fertilizers (India); Sumitomo Chemical Co. (Japan); Terra 
Industries (USA); Ube Industries (Japan); Wesfarmers 
CSBP Ltd. (Australia) 
Chemical Class: Inorganic 
EPMOPP PC Code: 076 10 1 
California DPR Chemical Code: 3052 
ICSC Number: 02 16 
RTECS Number: BR9050000 
EINECS Number: 299-347-8 
Uses: Used as a nitrogen fertilizer, herbicide, insecticide, 
and as a desiccant for cotton. Widely used in the 
manufacture of liquid and solid fertilizers and has a broad 
application for all crops. California reports the top crops for 
ammonium nitrate usage in 2000 were cotton, oranges, 
white grapes, table and raisin grapes, figs and plumbs. Also 
used in explosives, propellants, matches, cosmetics, and 
antibiotics. 
Regulatory Authority: 

EPA TSCA Section 8(b) Chemical Inventory 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Highly Reactive Substance and Explosive (World 
Bank)(”) 
Air Pollutant Standard Set (former USSR)‘35) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) as nitrate compounds 
Clean Water Act: 40CFRl16.4 Hazardous Substances; 
RQ 40CFRl17.3 (same as CERCLA) 
CERCLAISARA Section 313: Form R de minimis 
concentration reporting level: 1 .O% (as ammonia) 
Molecular weight: 80.04; NH, Equivalent weight: 21.28 
- also reportable as a nitrate compound, water dissociable, 
(reportable only when in an aqueous solution), at the same 
reporting level (1 .O%). 
Canada, National Pollutant Release Inventory (solution 
only) 

Description: Ammonium nitrate is an odorless white to gray 
to brown, odorless beads, pellets or flakes. Melting/Freezing 
point = about 169°C with slow decomposition; the 
decomposition accelerates at about 2 10°C and may become 
explosive. Hazard Identification (based on NFPA-704 M 
Rating System): Health 0, Flammability 0, Reactivity 3, 
Oxidizer. Soluble in water. 

Incompatibilities: A strong oxidizer. Reducing agents, 
combustible materials, organic materials, finely divided 
(powdered)metals may form explosive mixtures or cause 
fire and explosions. When contaminated with oil, charcoal 
or flammable liquids, can be considered an explosive which 
can be detonated by combustion or shock. 
Permissible Exposure Limits in Air: A MAC value of 0.3 
mg/m3 on a daily average basis in ambient air has been set 
in the Former USSR(35). 
Permissible Concentration in Water: A MAC value of 0.3 
mg/m’ on a daily average basis in ambient air has been set 
in the Former USSR”’). 
Routes of Entry: Inhalation, skin and/or eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: The potential for ammonia 
poisoning in the course of NH,NO, and fertilizer 
manufacture is the chief toxic effect associated with 
ammonium nitrate. Exposure may irritate the skin, eyes, 
nose, throat and lungs. Overexposure can cause nausea and 
vomiting, headaches, weakness, faintness and collapse. 
Severe overexposure may lower the ability of the blood to 
carry oxygen. This can result in a bluish color to skin and 
lips, headaches, dizziness, collapse and even death. 
Long Term Exposure: Unknown at this time. 
Points of Attack: Inhalation and skin. 
Medical Surveillance: Consider the points of attack in 
preplacement and periodic physical examinations. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

National Institute for Occupational Safety and Health, 
Profiles on Occupational Hazard for Criteria Document 
Priorities: Ammonium Nitrate, pp 281-285, Report PB- 
274,073, Washington, DC (1977). 
Sax, N.I., Ed., Dangerous Properties of Industrial 
Materials Report, 2, No. 3, 44-46 (1 982). 
Lewis, R. J .  Sr., Ed., Sax’s Dangerous Properties of 
Industrial Materials, 9Ih Ed., John Wiley & Sons, NYC, 
1998 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Ammonium Nitrate,” 
Trenton, NJ (June 1998). 
http://www.state.ni .us/health/eoh/rtkweb/O 106.udf 



 

Ammonium Sulfamate 53 

New York State Department of Health, “Chemical Fact 
Sheet: Ammonium Nitrate,” Albany, NY, Bureau of 
Toxic Substance Assessment (January 1986). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Ammonium Phosphate 

Use Type: Fertilizer, insecticide, fungicide, herbicide, 
microbiocide, soil pH adjustment 
CAS Number: 7783-28-0 
Formula: H,N,O,P; (NH,),HPO, 
Synonyms: Ammonium phosphate, dibasic; Ammonium 
o r thophospha te ,  monohydrogen ;  Ammonium 
orthophosphate, dibasic; Ammonium phosphate, hydrogen; 
Ammonium phosphate secondary; Diammonium hydrogen 
phosphate; Diammonium orthophosphate; Diammonium 
orthophosphate, hydrogen; Diammonium phosphate; 
Diammonium phosphate, hydrogen; Diammonium 
phosphate, monohydrogen; Dibasic ammonium phosphate; 
Secondary ammonium phosphate 
Trade Names: 18-46-0 DI-AMMONIUM PHOSPHATE@, 
Simplot, J.R., Company (USA); DAP-DIAMMONIUM 
PHOSPHATE@, IMC Phosphates Company (USA) 
Producers: Agrium (Canada); Albright & Wilson (UK); 
Astaris (USA); Cargill (USA); Central Glass (Japan); CF 
Industries (USA); Clariant Functional Chemicals 
(Germany); Coromandel Fertilisers Ltd. (India); EID Parry 
(India); Ercros (Spain); FMC (USA); GFS Chemicals 
(USA); Goldschmidt (Germany); IMC Global (USA); Jost 
Chemical (USA); Kemira Chemicals (Finland); Kynoch 
(South Africa); Potash Corporation (Canada); OxyChem 
(USA); Rhodia Specialty Phosphates (USA); Saudi Basic 
Industries Corp. (Saudi Arabia); Showa Denko Chemicals 
Group (Japan); Sichuan Chuanxi Xingda Chemical Plant 
(China); Simplot, J.R., Company (USA); Thermphos 
(Netherlands); WMC (Australia) 
Chemical Class: Inorganic (Ammonium phosphates) 
ICSC Number: 02 17 
RTECS Number: TB9375000 
EINECS Number: 23 1-987-8 
Uses: Used in fireproofing of textiles, wood, and paper; in 
soldering flux, as a fertilizer; a buffer; in baking powder and 
food additives. 
Regulatory Authority: 

CERCLAISARA Section 313: Form R de minimis 
concentration reporting level: 1 .O% (as ammonia). NH, 
Equivalent weight: 25.79 
Actively registered pesticide in California. 

Description: Ammonium phosphate is a white crystalline or 
powdery substance. Molecular weight: 132.06. 
MeltinglFreezing point = 185°C (decomposes). Soluble in 
water. Odorless or weak ammonia odor. Not flammable or 
combustible. 

Incompatibilities: Incompatible with strong oxidizers, 
strong bases. Contact with air causes this chemical to 
produce anhydrous ammonia fumes. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: On short term exposure, may cause 
skin and eye irritation; ammonia fumes can cause eye 
irritation above 70 ppm. In closed spaces, inhalation of 
ammonia fumes may cause nose and throat irritation (70 
ppm, 5 minutes). Levels of 500 ppm for 30 minutes may 
cause irritation to throat and lungs. High levels may result 
in accumulation of fluid in the lung and suffocation. 
Ammonia poisoning upon ingestion is characterized by 
sagging of facial muscles, tremors, anxiety, difficulty in 
controlling muscles, stupor and coma. There is only a slight 
chance of this happening from ingestion of ammonium 
phosphates, except in persons with impaired liver hnction. 
Large doses may cause calcium imbalance and an increased 
flow of urine. 
Points of Attack: Liver, skin and eyes. 
Medical Surveillance: Liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Seek medical 
attention, ifnecessary. Give large quantities ofwater or milk 
Inhalation. Move to fresh air. Give oxygen or artificial 
respiration if required. Seek medical attention, if necessary. 
References: 

New York State Department of Health, “Chemical Fact 
Sheet: Ammonium Phosphate,” Albany, NY, Bureau of 
Toxic Substance Assessment (March 1986). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Ammonium Sulfamate 

Use Type: Herbicide and fertilizer 
CAS Number: 7773-06-0 
Formula: H,N,O,S; NH,SO,NH, 
Alert: As with many herbicides used to clear woody growth, 
ammonium sulfate may be deadly to animals. 
Synonyms: Ammonium aminosulfonate; Ammonium 



 

54 Ammonium Sulfamate 

amidosulphate; Ammonium salz der amidosulfonsaure 
(German); Ammonium sulphamate; Ammonium 
amidosulfonate; AMS; Monoammonium sulfamate; 
Monoammonium salt of sulfamic acid; Sulfamato amonico 
(Spanish); Sulfaminsaure (German); Sulfamic acid, 
monoammonium salt 
Trade Names: AMCIDE@, Nufarm (Australia); AMICIDE@, 
Nufarm (Australia); AMIDOSULFATE@; AMMAT@; 
AMMATE', DuPont Agricultural Products, USA, canceled; 
AMS" AMMONIUM SULFAMATE WEED & BRUSH 
KILLER, Clariant International, Switzerland, canceled, 
311 1/83; BRUSH-OFF' AMMONIUM SULFAMATE 
BRUSH WEED KILLER, Crown Chemical, USA, canceled 
10/8/85; FYRAN 206K'; IKURIN@, canceled; ROOT- 
OUT" (Dax Products, Ltd); SILVICIDE@; SOBIN@ 
AMMONIUM SULFAMATE, IMC Chemicals, USA, 
canceled 3/11/83; SULFAMATE@, Southern Chemical 
Products, USA, canceled 112219 1 
Producers: Clariant International (Switzerland); GFS 
Chemicals (USA); IMC Chemicals (USA); Merck 
(Germany); Nufarm (Australia); Rhodia (France); 
Rutherford Chemicals (USA) 
Chemical Class: Sulfamate 
EPMOPP PC Code: 005501 
RTECS Number: W06125000 
EINECS Number: 23 1-87 1-7 
Uses: Used as a contact herbicide and also as a fertilizer. 
Used to control herbaceous perennials and annual broadleaf 
weeds and grasses in fruit orchards. Also used for general 
weed and poison ivy control along rights-of-ways, 
commercial buildings and the home. 
Human toxicity (long-term)(77): Very low-2000.00 ppb, 
Health Advisory 
Fish toxicity (threshold)(77': Very low-43475.60557 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
Label Signal Word: CAUTION, Toxicity class I11 
Regulatory Authority: 

Air Pollutant Standard Set (NIOSH)") (DFG)',) 
(ACGIH)'') (Former USSR)(43) (HSE)(33) (OSHA)(58) 
(Several States)@') (Several Canadian Provinces) 
(Australia) (Israel) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
RCRA 40CFR26 1, Appendix 8; 40CFR26 1.1 1 Hazardous 
Constituents 
Clean Water Act: 4OCFRI 16.4 Hazardous Substances; 
40CFRll7.3, RQ (same as CERCLA) 
SuperfundEPCRA 40CFR302.4, Appendix A, RQ: 
CERCLA, 5,000 (2,270 kg). Section 313: Form R de 
minimis concentration reporting level: 1 .O% (as ammonia) 
Molecular weight: 1 14.12; NH, Equivalent weight: 14.92 

Canada, WHMIS, Ingredients Disclosure List 
Description: Ammonium sulfamate is a white to yellow 
crystalline solid although some products containing high 
levels of this chemical are brown. Highly soluble in water. 
Molecular weight = 114.15. Melting/Freezingpoint = 13 1°C 
(with decomposition). Boiling point = 160°C. 
Incompatibilities: Strong oxidizers, potassium, potassium 
chlorate, sodium nitrite, metal chlorates, and hot acid 
solutions. Elevated temperatures cause a highly exothermic 
reaction with water. 
Permissible Exposure Limits in Air: The OSHA(*) PEL is 
(total dust) 15 mg/m3 TWA and (respirable fraction) 5 
mg/m3 TWA for an 8-hour workshift. The NIOSH(2) IDLH 
level = 1500 mg/m'. NIOSH(*) REL is (total dust) 10 mg/m3 
and (respirable fraction) 5 mg/m'. The MAK set by DFG(,) 
is 15 mg/m3. The ACGIH TWA value is 10 rng/m3('). 
Australia limit is 10 mg/m3. Israel limit is 10 mg/m3 with a 
5 mg/m3 Action Level. HSE',,) level is 10 mg/m3 TWA and 
a STEL of 20 mg/m3. The DFG MAK value for total dust is 
15 mg/m3'3). In addition, several states have set guidelines or 
standards for ammonium sulfamate in ambient air? (total 
dust) 15 mg/m3 TWA and (respirable fraction). The 
California PEL is 5 mg/m3 TWA. In addition, several states 
have set guidelines or standards for ammonium sulfamate in 
ambient air@'): 0.1 mg/m3 (North Dakota), 0.15 mg/m3 
(Virginia), 0.2 mg/m3 (Connecticut), 0.238 mg/m3 (Nevada). 
Canadian provincial guidelines follow: 10 mg/m' TWA (8- 
hour workshift) and STEL of 20 mg/m3 (Alberta, British 
Columbia), 10 mgim' TWA (Ontario) 10 mg/m3 TWAEV 
(Quebec). 
Determination in Air: Collection on a filter followed by 
gravimetric analysis. See NIOSH Method # S348"*). 
Permissible Concentration in Water: The No-Observed- 
Adverse-Effect-Level (NOAEL) is 250 mgkgiday 
according to the U.S. EPA Health Advisory cited below. 
From this a health advisory of 2 1.4 mg/L of water was 
derived for a 10 kg child on a one-day, ten-day or longer 
term basis. An acceptable daily intake has been determined 
to be 0.214 mg/kg/day and a lifetime health advisory for a 
70 kg adult is 1.5 mg/L. 
Determination in Water: There is no standard method for 
determining ammonium sulfamate in water. There is, 
however, a method for detection in foods which is a 
colorimetric method based on liberation of SO,, reduction 
to H,S which is measured after treatment with zinc, p -  
aminodimethylaniline and ferric chloride to give methylene 
blue. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: This material is moderately toxic by 
ingestion and may cause gastrointestinal disease. High levels 
may irritate the eyes, skin and respiratory tract, nausea and 
vomiting. The LD,, (oral, rat) = 3900 mg/kg. 
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Long Term Exposure: Unknown at this time. 
Medical Surveillance: Nothing special indicated. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

. 

Sax, N.I., Ed., Dangerous Properties of Industrial 
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Lewis, R.J., Sr., Ed., Sax’s Dangerous Properties of 
Industrial Materials, gth Ed., John Wiley & Sons, NYC, 
1998. 
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Ammon i um Su If i te 

Use Type: Preservative and treating agricultural grain. 
CAS Number: 10 196-04-0 (diammonium salt); 10 192-30-0 
(monoammonium salt) 
Formula: H,N,O,S; (NH,),SO, 
Synonyms: Monoammonium salt: Ammonium acid sulfite; 
Ammonium hydrogen sulfite; Ammonium hydrosulfite; 
Ammonium monosulfite; Monosodium su1fite;Sulfito 
amonico (Spanish); Sulfurous acid, monoammonium salt; 
Ammonium sulfite, hydrogen 
Diammonium salt: Diammonium sulfite; Sulfurous acid, 
diammonium salt; Sulfito amonico (Spanish) 
Producers: Brotherton Specialty Products (UK); Rutherford 
Chemicals (USA); Shanghai Agricultural Chemical Industry 
(China); Showa Denko (Japan); William Blythe (UK) 
RTECS Number: WT3505000 (diammonium); 
WT3595000 (monoammonium) 
Uses: Ammonium sulfite is also used in medicines, metal 
lubricants, explosives, photography, hair wave solutions, 
and to make other chemicals. 
Regulatory Authority: 

Clean Water Act: 40CFR116.4 Hazardous Substances; 

40CFRll7.3, RQ (same as CERCLA) (diammonium salt) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 
CERCLA, 5,000 Ib (2,270 kg); Section 313: Form R de 
minimis concentration reporting level: 1 .O% (as ammonia) 
Molecular weight: 99.10; NH, Equivalent weight: 17.18 
(monoammonium salt) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 
CERCLA, 5,000 Ib (2,270 kg); Section 313: Form R de 
minimis concentration reporting level: 1 .O% (as ammonia) 
Molecular weight: 1 16.13; NH, Equivalent weight: 29.33 
The “Director’s List” (CAL/OSHA) 

Description: Ammonium sulfite is a colorless to yellow 
crystalline (sand-like or sugar-like) solid, normally sold or 
used in a solution. Melting/Freezing point = 150°C 
(sublimes). Soluble in water. 
Incompatibilities: A strong reducing agent. Reacts violently 
with strong oxidizers, acids. 
Permissible Exposure Limits in Air: No standards set 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of dust, ingestion 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Ammonium sulfite can affect you when 
breathed in; exposure can irritate the nose, throat, bronchial 
tubes, and lungs. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. This can cause death. 
Long Term Exposure: Ammonium sulfite may cause an 
asthma-like allergy. Future exposures could then cause 
asthma attacks with cough, shortness of breath and 
wheezing. Very severe (anaphylactic) reactions could also 
occur, and could be fatal. 
Points of Attack: Skin, eyes, respiratory system. 
Medical Surveillance: Before beginning employment and 
at regular times after that, for those with frequent or 
potentially high exposure, the following are recommended: 
Lung function tests; Seek prompt medical attention if 
symptoms are suspected. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 



 

56 Amt3elomvces Quisaualis isolate M I  0 

aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Ammonium Sulfite,” 
Trenton, NJ (August 2000). 
~ww.state.ni.uslhealt~eohlrtkwebl0 1 1 G.pdf 

List of Lists, Sacramento CA (February 1997). 
California Environmental Protection Agency Chemical 

Ammonium Thiosulfate 

Use Type: Insecticide, fungicide, and herbicide 
CAS Number: 7783-1 8-8 
Formula: H,N,O,S2 
Alert: A notice was filed in the Federal Register, March 5 ,  
2003, indicating the filing of a Pesticide Petition to establish 
a tolerance in or on food. 
Synonyms: Ammonium hyposulfite; Amthio; Diammonium 
thiosulfate; Thiosulfuric acid, diammonium salt; Tiosulfato 
amonico (Spanish) 
Trade Names: AMTHIO@ 
Producers: Agrium (Canada); Brotherton Specialty 
Products (UK); DuPont (USA); NorFalco (USA); Potash 
Corporation (Canada); Simplot, J.R., Company (USA); 
William Blythe (UK) 
Chemical Class: Inorganic 
EPMOPP PC Code: 080 103 
California DPR Chemical Code: 892 
RTECS Number: XN6465000 
Uses: Used in poultry houses to reduce phosphorus runoffs 
into lakes and rivers. Also used as a metal lubricant, metal 
cleaner, and in photographic chemicals, making other 
chemicals, and as a laboratory reagent. 
Regulatory Authority: 

CERCLAJSARA Section 313: Form R de minimis 
concentration reporting level: 1 .O% (as ammonia) 
Molecular weight: 148.20; NH, Equivalent weight: 22.98 
Actively registered pesticide in California. 

Description: Ammonium thiosulfate is a white crystalline 
solid with an ammonia odor. MeltingiFreezing point = 

150°C (decomposes below MeltingFreezing point. solution: 
<50°C, anhydrous crystals> l0OOC). Hazard Identification 
(based on NFPA-704 M Rating System): Health 1, 
Flammability 0, Reactivity 0. Highly soluble in water. 
Incompatibilities: Contact with sodium chlorate may cause 
a violent reaction. Corrodes brass, copper, and copper-based 
metals. 
Permissible Exposure Limits in Air: None established. 
However, care must be taken in its use. 
Routes of Entry: Skin contact 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 

irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
Harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Lewis, Richard J., Sr., Ed., Sax’s Dangereous Proprties 
oflndustrial Materials, 91h Ed., John Wiley & Sons, New 
York, 1998. 

9 California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Ampelomyces Quisqualis isolate 
MI0 

Use Type: Fungicide 
Trade Names: AQ-10 Biofungicide@, Ecogen Inc. (USA); 
AQ- 10 Technical Powder@, Ecogen Inc. (USA) 
Producers: Ecogen Inc. (USA) 
Cliemical Class: Microbial 
EPMOPP PC Code: 02 1007 
Uses: Used to treat powdery mildew on h i t s ,  vegetables 
and ornamental crops. Can be used both outdoors and in 
controlled situations, e.g., greenhouses. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
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vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Fact Sheet, “Ampelomyces 
quisqualis isolate M-10,” (April 13, 2004). 
http://www.epa. gov/pesticideslbiopesticides/ingredients 
ifactsheetslfactsheet 02 1007.htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Anagrapha Falcifera 

Use Type: Insecticide 
Synonyms: Anagrapha falcifera multi-nuclear polyhedrosis 
virus (AfMNPV); Anagrapha falcifera multi-nuclear 
polyhedrosis virus polyhedral inclusion bodies in aqueous 
suspension; Anagrapha falcifera MNPV PIB’s in aqueous 
suspension; Celery looper moth NPV 
Producers: Certis USA (USA) 
Chemical Class: Botanical insect virus 
EPMOPP PC Code: 127885 
California DPR Chemical Code: 5089 
Uses: This insect virus is used to kill various larval pests 
that feed on food crops and other plants. It targets various 
species ofworms and moths including gypsy moths, codling 
moths and Indian meal moths and is used on vegetables, 
cotton, corn, peanuts, walnuts, apples, pears and 
ornamentals. It is sprayed on leaves during plant growth or 
on the crop after harvest. The virus interferes with the 
function of several larval organs, including food absorption 
in the gut. Larvae die after a few days. These viruses occur 
naturally and present no known risks to humans, other non- 
target organisms, or the environment. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 

are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Biopesticide Active Ingredient 
Fact Sheet, Biopesticides” Washington, DC (October 
22,2002). 
http://www.epa.gov/oppbppd 1 hiopesticidedingredients 
/factsheets/factsheet 107300.htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Ancymidol (ANSI) 

Use Type: Plant growth regulator 
CAS Number: 12771-68-5 
Formula: C,,H,,N,O, 
Synonyms: a-Cyclopropyl-a-(4-methoxyphenyl)-5- 
pyrimidinemethanol-; a-Cyclopropyl-4-methoxy-a- 
(pyrimidin-5-y1)benqyl alcohol; 5-Pyrimidinemethanol, a- 
cyclopropyl-a-(4-methoxyphenyl) 
Trade Names: A-REST@, Sepro (USA); EL 53 l@; QUEL@; 
REDUCYMOL 
Producers: Sepro (USA) 
Chemical Class: Pyrimidine 
EPMOPP PC Code: 108601; (251200 old EPA code 
number) 
California DPR Chemical Code: 1744 
Uses: Ancymidol is a plant growth regulator registered for 
treating container-grown herbaceous plants, ornamental 
woody shrubs, and bedding plants grown in greenhouses and 
other plant bedding areas for primarily commercial 
production. Growth regulator effects produced by 
ancymidol are the result of inhibition of gibberellin 
biosynthesis. It produces a more compact growth form by 
suppressing internode elongation. 
Fish toxicity (thre~hold)~~’): Very low-1 9952.623 1500 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White to buff crystalline granular. Slightly 
aromatic odor. Soluble in water; solubility = 645 ppm 
(approx). MeltindFreezing point = 1 12°C. Vapor pressure 
= 2.0 x lo-’ mm Hg. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
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this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Ancymidol,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (June 1995). 
iittp::i\~~~v.epa.eov/REDsi30 I 7.pdf 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Ani lazi ne 

Use Type: Fungicide 
CAS Number: 101 -05-3 
Fornzula: C,H,CI,N, 
Alert: Not registered in the U.S. Human toxicity (long- 
term): High. 
Synonyms: 2-(2-Chloranilin)-4,6-dichlor-1,3,5-triazin 
(German); (0-Chloroani1ino)dichlorotriazine; 2,4-Dichloro- 
6-(o-chloroanilino)-s-triazine; 2,4-Dichloro-6-0- 
chloranilino-s-triazine; 2,4-Dichloro-6-(2-chloroanilino)- 
1,3,5-triazine; 4,6-Dichloro-N-(2-~hlorophenyl)-l,3,5- 
triazin-2-amine; ENT26,058; NCI-C08684; 1,3,5-Triazine- 
2-amine, 4,6-dichloro-N-(2-chlorophenyl)-; s-Triazine, 2,4- 
dichloro-6-(o-chloroanilino)- 
Trade Names: ANILAZIN@; B-622@, Bayer Cropscience 
(Germany), canceled 71111 987; BORTRYSAN@; DIREZ@; 
DYRENE@, Bayer Cropscience (Germany), canceled 
1 1/27/1992; DYRENE 50W@, Bayer Cropscience 
(Germany), canceled 8/3 111988; KEMATE@; NU-RENE 5 
DUST@, J. R. Simplot (USA), canceled 7/1/1987; NUTRO@; 
PAX FUNGUS CONTROL@; TRIASYM@; TRIAZIN@; 

Producers: Bayer Cropscience (Germany); J. R. Simplot 

Clieniicrrl Clrrss: Tr i azine 
EPMOPP PC Code: 0808 1 1 
California DPR Chemical Code: 256 
EINECS Number: 202-91 0-5 
Uses: Broad spectrum fungicide used on fruits, vegetables, 
tobacco, cereals, potatoes, turf and ornamentals. 
Human toxicity ( l~ng- t e rm) ‘~~:  High-2.80 ppb, Health 
Advisory 
Fish toxicity (tlire~lio11)(~~): Intermediate-14,47908 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 

TRIAZINE~;  ZINOCHLOR@ 

(USA) 

Carcinogen/H(izard Classijicntions 
Label Signal Word: CAUTION, WARNING or DANGER, 
depending upon formulation 
Regulatory Autlz ority: 

EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 

Description: White to whitish-brown crystalline solid. 
Insoluble in water. Molecular weight = 275.53. 
MeltingiFreezing point = 161°C. Vapor pressure = 6.2 x 
1 O-’ mmHg. 
Pernzissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin and 
ingestion. 
Harmful Effects and Synzptoms 
Short Term Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings. and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attack: Liver, lungs and skin. 
Medical Surveillance: Before beg inn i ng em p I oym en t and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility, When this chemical 
has been swallowed, get medical attention. Do no[ inillice 
vomiting when, formulations containing petmleiiiu solvenl.~ 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
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References: 
Pesticide Management Education Program, "Anilazine 
(Dyrene) Chemical Fact Sheet 12/83," Cornell 
University, Ithaca, NY (December 1983). 
http:i/pmep.cce.cornell.edu/profiles/fung- 

nematiaceticacid-etridiazoleian ilazineifung-prof- 
anilazine.html 

List of Lists, Sacramento CA (February 1997) 
* California Environmental Protection Agency Chemical 

Anisole 

Use Type: A vermicide. 
CAS Number: 100-66-3 
Fornzulri: C,H,O; C,H,OCH, 
Synonyms: Benzene, methoxy; Ether, methyl phenyl; 
Methoxybenzene; Methyl phenyl ether; Metil fenil eter 
(Spanish); Phenyl methyl ether 
Producers: Atul (India); Bayer Cropscience (Germany); 
Bhageria Dye-Chem (India); Cognis (Germany); Degussa 
(Germany); Great Lakes Chemical (USA); Penta 
Manufacturing (USA); Rhodia (France); Shell Chemical 
(UK); Syngenta (Switzerland) 
ICSC Number: 10 14 
RTECS Number: BZ8050000 
EEC Number: 202-876- 1 
EINECS Number: 202-876-1 
Uses: Also used as a solvent, a flavoring, making perfumes, 
and in organic synthesis. 
Regcrlritory Authority: 

Water pollution standard proposed (former USSR)(43) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Anisole is a colorless to yellowish liquid. 
Aromatic, spicy-sweet odor. Insoluble in water. Molecular 
weight = 108.13. Boiling point = 154°C. MeltingiFreezing 
point = -37.3"C. Flash point = 51.6"C (oc). Autoignition 
temperature = 475°C. Hazard Identification (based on 
NFPA-704M Rating System): Health 1, Flammability 2, 
Reactivity 0. 
IIiconipatibilities: Keep away from strong oxidizers; may 
cause violent reaction. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Wider: The former USSR- 
UNEPiIRTC Project(43' has set a MAC of 0.05 mg/L in 
water bodies used for domestic purposes. Runoff from spills 
or fire control may cause water pollution. 
Routes of Entry: Inhalation, absorbed through the skin, 
ingestion. 
Hrirrnfid Effects and Symptoms 
Short Term Exposure: A skin irritant since it degreases the 
skin; prolonged skin contact can cause drying and cracking. 
It irritates the eyes and respiratory tract if exposure 
O C C L I ~ S ( ~ ' ) .  Exposure can cause dizziness, lightheadedness, 

and unconsciousness. It is moderately toxic by 
The LD,, (oral, rat) = 3700 mgikg; (oral, mouse) = 2800 
mgikg"). 
Long Term Exposure: Skin problems, dryness, cracking. 
Points of Attack: Eyes, skin, respiratory system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Lewis, Richard .I., Sr., Ed., Sax's Dangerous Propertie3 
oflndustriul Muterials, 9Ih Ed., John Wiley, NY, 1998. 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, Anisole, Trenton NJ 
(December, 1998). 
httdlww.state.ni  .us/healthieoh/rtlcb/O I 3 7 .pdf 

Ant h race n e 

Use Type: Insecticide, herbicide, and rodenticide 
CAS Number: 120-1 2-7; 906-80-5 (anthracene oil) 
Formula: C,,H,, 
Synonyms: Anthracen (German); Anthracene oil; 
Anthracene polycyclic aromatic compound; Anthracin; 
Antraceno (Spanish); Carbolineun; Coal tar distillate 
(boiling beween 270-300" C); Green Oil; Paranaphthalene 
Trade Names: STERILITE HOP DEFOLIANT@; TETRA 
OLIVE N2G@ 
Producers: ATOFINA (France); Bayer Group (Germany); 
Bilbaina de Alquitranes (Spain); Cindu (Netherlands); 
Crowley (USA); Deza (Czech Republic); Nippon Steel 
Chemical (Japan); Sigma-Aldrich Fine Chemicals (USA); 
Sigma-Aldrich Laborchemikalien (Germany); Wujin 
LinChuan Chemical Factory (China) 
Cliemicrrl Class: A petroleum derivative 
EPMOPP PC Code: 006101 (Anthracene oil) 
Crrliforniri DPR Cliemical Code: 5042 
ICSC Number: 0825 
RTECS Number: CA9350000 
EINECS Number: 204-371-1 
Uses: It is also used in dye stuffs (alizarin), and wood 
preservatives, making synthetic fibers, anthraquinone and 
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other chemicals. May be present in coke oven emissions, 
diesel fuel, and coal tar pitch volatiles. 
CarcinogedHazard Classipcations 
IARC: Group 3, unclassifiable 
Regulatory A utlz ority : 

Banned or Severely Restricted (UN) (in cosmetic 
products in the EEC)(35) 
Air Pollutant Standard Set (ACGIH)“) (HSE)‘33) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CALIOSHA) 
Water Pollution Standard Set (U.S. EPA)@) (Kansas)@’) 
(Mexico) 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; Section 3 13 Water Priority Chemicals 
(57FR4133 1,9/9/92) 
RCRA 40CFRs268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.059; Nonwastewater 

RCRA 40CFR264, Appendix 9; Ground Water 
Monitoring List: Suggested methods (PQL ug/L): 
8 1 OO(200); 8270( 10) 
Superfund/EPCRA 40CFR302.4, Appendix A, RQ: 5,000 
Ib (2,270 kg), 40CFR372.65: Form R de minimis 
Concentration Reporting Level: 1 .O%. 
TSCA: 716.120 (a),  listed chemical 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI) 

(mg/kg), 3.4 

Description: Anthracene, C,,H,,, is colorless, to pale yellow 
crystalline solid with a bluish fluorescence. Boiling point = 

340°C. MeltingiFreezing point = 216.5”C. Flash point = 

121°C. Autoignition temperature = 540°C. NFPA 704 M 
Hazard Identification (based on NFPA-704M Rating 
System): Health 0, Flammability 1, Reactivity 0. Explosive 
limits: LEL = 0.6%‘”). NFPA 704 M Hazard Identification 
(based on NFPA-704M Rating System): Health 0, 
Flammability 1. Insoluble in water. 
Incompatibilities: Dust or fine powder forms an explosive 
mixture with air. Contact with strong oxidizers, chromic 
acid, calcium hypochlorite, or fluorine may cause violent 
reactions. 
Permissible Exposure Limits in Air: No occupational limits 
have been established for anthracene. However this 
chemical may be present as coke oven emissions and coal 
tar pitch volatiles. 
Determination in Air: Use NIOSH Methods [for 
polynuclear aromatic hydrocarbons]: 5506 (HPLC), 55 15 
(GC), or OSHA Method #ID-58.”*) 
Permissible Concentration in Water: Anthracene falls in 
the “polynuclear aromatic hydrocarbon” category of priority 
toxic pollutants as defined by EPA@). The U.S. EPA has 
considered setting criteria in the range from 0.097 to 9.7 
nanogramsiliter for the protection of human health from 

polynuclear aromatic hydrocarbons. In addition, Kansas has 
set forth a guideline for anthracene in drinking water(6’) of 
0.029 puglL. 
Routes of Entry: Inhalation, skin and/or eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Anthracene can affect you when 
breathed in. Skin contact can cause irritation or a skin 
allergy which is greatly aggravated by sunlight on 
contaminated skin. Breathing irritates the nose, throat and 
bronchial tubes. Eye contact or ‘‘fume” exposure can cause 
irritation and burns. 
Long Term Exposure: Repeated skin contact can cause 
thickening, pigment changes and growths. Anthacene may 
cause mutations. Handle with extreme caution. The 
carcinogenic status of anthracene is a bit confusing: Animal 
negative”) compares with ACGIH‘’) and DFG(3) 
categorization of coal tar volatiles as proven carcinogens. 
The Lewis/Sax reference below states that it is a mutagen 
and questionable carcinogen. 
Medical Surveillance: Evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Agency for Toxic Substances and Disease Registry, 
“ToxFAQs for Polycyclic Aromatic Hydrocarbons 
(PAHs),”  Atlanta,  GA (September 1996),  
http:/iwww.atsdr.cdc.~ov/tfacts69.html 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 4, No. 6, 18-43 (1984). 
Lewis, Richard J., Ed., Dangerous Properties of 
Industrial Materials, 9’” Ed., John Wiley & Sons, Inc. 
New York, 1998. 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Anthracene,” 
Trenton, NJ (July 1996, Revised June 2002). 
www.state.ni .us/healtldeoh/rtkweb/O 139.pdf 

Anth raq u i none 

Use Type: Used as a bird repellent on seeds. 
CAS Number: 84-65- 1 
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Formula: C,,H,O, 
Synonyms: 9,lO-Anthracenedione; Anthradione; 9,lO- 
Anthraquinone; Antraquinona (Spanish); 9,lO- 
Dioxoanthracene; Anthradione 
Trade Names: @)ANTHRAPEL@; MORKIT@ 
Producers: BASF (Germany); Bayer Group (Germany); 
China Chemical (China); Clariant (Switzerland); Deza 
(Czech Republic); Kawasaki Kasei Chemicals (Japan); 
Orica (Australia); Quantum Chemicals (Australia); Rhone- 
Poulenc Agro (France); Sigma-Aldrich Laborchemikalien 
(Germany); Sumitomo Chemicals (Japan) 
EPMOPP PC Code: 12270 1 
RTECS Number: CB4725000 
EINECS Number: 201 -549-0 
Uses: Anthraquinone is an important starting material for 
vat dye manufacture. Also used in making organics. 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR)(43) 
TSCA 40CFR704.30; 40CFR716.120(a) List of 
substances; 40CFR7 12.30(m); 4OCFR 799.500 Testing 
Requirements. Export notification required by 5 12(b). 

Description: Colorless to yellow crystalline solid. Insoluble 
in water. MeltingIFreezing point= 286°C. Boiling point = 

380°C. Flash point = 185°C (cc). NFPA 704 M Hazard 
Identification (based on NFPA-704M Rating System): 
Health 0, Flammability 1, Reactivity unknown. 
Incompatibilities: Contact with strong oxidizers may cause 
fire and explosions. 
Permissible Exposure Limits in Air: The former USSR- 
UNEPiIRPTC project(4’) has set a MAC value of 5 mg/m3 in 
workplace air. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Through the skin, inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: Can be absorbed through the skin, 
thereby increasing exposure. Eye or skin contact can cause 
irritation. An allergen, may cause skin irritation and 
sensitization. Severe poisoning may cause seizures and 
coma. 
Long Term Exposure: May cause skin allergy, with itching 
and rash. It may be mutagenic. 
Points of Attack: Skin and lungs. 
Medical Surveillance: Evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 

has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Anthraquinone,” 
Trenton NJ (January 1999). 
http:/lwww.state.ni .uslhealth/eoh/rtkweblO 140.vdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Antimony Potassium Tartrate 

Use Type: Insecticide 
CAS Number: 28300-74-5 
Formula: C,H,KO,Sb 
S y n o n y m s :  A n t i m o n a t e  ( 2 - ) ,  b i s  p - 2 , 3 -  
dihydroxybutanedioata (4-)-0 1,02:03,04 di-, dipotassium, 
trihydrate, stereoisomer; Antimonate(2-), bis(p-(2,3- 
dihydroxybutanedioato(4-)-0 1,02:03,04))di-, dipotassium, 
trihydrate, stereoisomer (9CI); Antimony1 potassium 
tar t ra te ;  Bis(p-2,3-Dihydroxybutanedioato(4-)- 
0(2>:0(3),0(4))diantimonate(2-), dipotassium, trihydrate, 
stereoisomer; Emetique (French); ENT 50,434; Potassium 
antimony tartrate; Potassium antimony1 tartrate; Potassium 
antimonyl-d-tartrate; Tartaric acid, antimony potassium salt; 
Tartar emetic; Tartarized antimony; Tartrated antimony; 
Tartrato de antimonio y potasio (Spanish) 
Trade Names: TASTOX@, Zeneca Inc (USA) (now 
Syngenta), canceled 7/1/87 
Chemical Class: Antimony 
EPNOPP PC Code: 00620 1 
California DPR Chemical Code: 3057 
RTECS Number: CC6825000 
EINECS Number: 229-436-1 
Uses: It is also used in medicine and textile and leather 
dyeing. 
U.S. Maximum Allowable Residue Levels for Antimony 
Potassium Tartrate (40 CFR 180.1 79): 

CROP PPm 
Fruit, stone, group 3.5 
Grape 3.5 
Onion 3.5 
Carcinogen/Hazard Classijications 
Label Signal Word: DANGER 
TRI Developmental Toxin: Reproductive and 
developmental toxin as antimony compounds. 
Regulatory Authority: 

Banned or Severely Restricted (New Zealand)(13) (Many 

Air Pollutant Standard Set (ACGIH)‘’) (OSHA)”’ 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

countries, especially in food) (UN)(35) 

(California) (HSE)(33) (Ontario, Quebec) 

antimony compounds 
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Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) as antimony compounds 
The “Director’s List” (CAL/OSHA) as antimony 
compounds 
Clean Air Act, 42USC7412; Title I, Part A,§l l2  
hazardous pollutants (as antimony compounds) 
Clean Water Act: 40CFR116.4 Hazardous Substances; 
40CFRll7.3, RQ (same as CERCLA); 40CFR423, 
Appendix A, Priority Pollutants; Section 3 13 Water 
Priority Chemicals (57FR4 133 1, 9/9/92); 40CFR40 1.15 
Section 307 Toxic 
Pollutants, as antimony compounds. 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed (as antimony compounds, n.0.s.) 
Safe Drinking Water Act, MCL, treatment technique; 
MCL, 0.006 mg/L; MCLG, 0.006 mg/L; Regulated 
Chemical (47FR9352) 
Superhnd/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 313: Includes any unique chemical 
substance that contains antimony as part ofthat chemical’s 
infrastructure. Form R de minimus concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory as antimony compounds: 

Description: Colorless, crystalline material or white 
powder. Odorless. Soluble in water; solution is slightly 
acidic. Molecular weight = 667.91. Hazard Identification 
(based on NFPA-704 M Rating System): Health 2, 
Flammability 0, Reactivity 0. 
Incompatibilities: Solution will react with alkaline 
materials, mineral acids. 
Permissible Exposure Limits in Air: The legal Federal 
OSHA(*) airborne PEL as Sb is 0.5 mg/m3 averaged over an 
8-hour workshift. The recommended NIOSH(2) airborne 
exposure limit (PEL) is 0.5 mg/m’ averaged over a 10-hour 
workshift. and 2.5 m/gm3 as F for an 8-hour workshift‘”. 
The recommended ACGIH‘’) airborne exposure limit is 0.5 
mg/m’ averaged over a 8-hour workshift. The above 
exposure limits are for air levels only. When skin contact 
also occurs, you may be overexposed, even though air levels 
are lower than the limits listed above. The HSE‘”) (U.K.), 
California, Ontario, and Quebec airborne exposure limits for 
antimony compounds are the same as the OSHA levels show 
above. The Former USSR-UNEPIIRPTC MAC value‘43) is 
0.3 mgim’. The NIOSH(2) IDLH value for antimony and 
compounds = 50 mg/m3. 
Permissible Concentration in Water: The U.S. EPA allows 
0.006 ppm of antimony per million parts of drinking water. 
Routes of Entry: Absorbed through the skin, inhalation, 
ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Antimony Potassium Tartrate is 
poisonous if swallowed. It can affect you when breathed in 

and by passing through your skin. Eye and skin contact can 
cause irritation and skin rash. Exposure can cause poor 
appetite, abdominal pain, nausea, headaches, sore throat and 
irritation of air passages, with cough. Higher levels can 
cause pulmonary edema, a medical emergency that can be 
delayed for several hours. This can cause death. Exposure 
may make the heart beat irregularly or stop. High or 
repeated exposure may damage the liver or heart muscle. 
Long Term Exposure: Prolonged or repeated contact can 
cause ulcers or sores in the nose, kidney, liver, and heart 
damage. 
Points of Attack: Skin, eyes, respiratory system, 
cardiovascular system, kidneys and liver. Lung cancer has 
been observed in some studies of rats that breathed high 
levels of antimony. No human studies are available. It is 
unknown whether antimony will cause cancer in people. 
Medical Surveillance: Antimony can be measured in the 
urine, feces, and blood for several days after exposure. 
EKG. Liver and kidney function tests. Consider chest x-ray 
following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: . U.S. Environmental Protection Agency, Office of 

Pesticide Programs, “Pesticide Residue Limits,” 40 
CFRl80.179 www.epa.gov/cgi-binloppsrch 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 1, No. 8, 33-35 (1981). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Antimony 

Potassium/Tartrate,” Trenton, NJ (February 1998). 
www.state.nj .uslhealth/eoh/rtkweb/O I45.pdf 

Antimycin A 

Use Type: Specific uses for Antimycin A were not found; 
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however, Antimycin A,, and Antimycin A, are reported to 
be antibiotic substances produced by Streptomyces for use 
as a fungicide, possible insecticide and miticide. Registered 
as a pesticide in the U.S. 
CASNumber: 1397-94-0 (A,-); 642-1 5-9 (A,-) 11 1 18-72-2 
(antimycin) 
Note: Both A, CAS numbers are found in RTECS, with the 
same chemical formula, although EPA regulates only 1397- 
94-0 as Antimycin A 
Formulas: C,,H,,N,O, (Antimycin A,); C,,H,,N,O, 
(Antimycin AJ; C,,H,,N,O, (Antimycin A4) 
Synonyms: Antimicina A (Spanish); Antimycin A; 
Antipiricullin; Dihyrosamidin; Isovaleric acid-%ester with 
3-formamido-N-(7-hexyl-8-hydroxy-4,9-dimethyl-2,6- 
dioxo- 1,5-dioxonan-3-yl)salicylamide isovaleric acid 8 ester 
Trade Names: FINTROL@; VIROSIN@ 
Producers: BIMOL Research Laboratories (USA); Kyowa 
Hakko Kogyo (Japan) 
EPMOPP PC Code: 0063 14 
RTECS Number: CD0350000 
Uses: Fungicide, possible insecticide and miticide 
Regulatory Authority: 

CERCLA/SARA 40CFR302 Extremely Hazardous 
Substances: TPQ = 1000/10,000 Ib (454/4540 kg)‘” 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.4 5 4 kg) 

Description: C,,H,,N,O, (Antimycin A3) and C,,H,,N,O, 
(Antimycin A,) are crystalline solids. Practically insoluble 
in water. MeltingiFreezing point = 170-1 75°C; (A3); 
149-1 50°C (A,). They are complex 9-membered (2 oxygens 
and 7 carbons) ring derivatives with complex side chains. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion and intramuscular. 
Harmful Effects and Symptoms 
Short Term Exposure: Subcutaneous, intravenous, and 
intraperitoneal route poisons. Moderately toxic by ingestion 
and intramuscular routes. The LD,, (oral rat) = 28 mg/kg‘’). 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Chemical 

Profile: Antimycin A,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

ANTU 

Use Type: Rodenticide 
CAS Number: 86-88-4 
Formula: C,,H,,N,S 
Synonyms: a-Naphthyl thiourea; Alphanaphtyl thiouree 
(French); Chemical 109; 1 -Naftil-tiourea (Italian); 1 - 
Naftylthioureum (Dutch); a-Naphthothiourea; a- 
Naphthylthiocarbamide; 1 -Naphthyl-thioharnstoff 
(German); 1 -Naphthylthiourea; N-( 1 -Naphthyl)-2-thiourea; 
a-Naphthylthiourea; 1 -( 1 -Naphthyl)-2-thiourea; 1 -Naphthyl- 
thiouree (French); Thiourea, 1 -naphthalenyl-; Urea, 1 -( 1 - 
naphthyl)-2-thio- 
Trade Names: ALRATO@; ANTURAT@; BANTU@; 
DIRAX@; KILL KANTZ@; KRYSID@; KRYSID PI@; 

Producers: Prentiss Inc. (USA); Sigma-Aldrich 
Laborchemikalien (Germany) 
Chemical Class: Thiourea rodenticide 
EPMOPP PC Code: 004501 
California DPR Chemical Code: 38 
ICSC Number: 0973 
RTECS Number: YT9275000 
EEC Number: 006-008-00-0 
EINECS Number: 20 1-706-3 
Uses: Used specifically as a control for the adult Norway 
rat. It is less toxic to other rat species; relatively safe for 
domestic animals. It has been withdrawn from the market in 
some countries. 
CarcinogenLHazard Classifications 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (DFG)(3) 
(OSHA)(”) (Several States)@’) (Australia) (Israel) 
(Mexico) (California) (Several Canadian Provinces) 
EPA Hazardous Waste Number (RCRA No.): PO72 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List’’ (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): PO72 
40CFR26 1.1 1 Hazardous Constituents 
CERCLABARA 40CFR302 Extremely Hazardous 
Substances: TPQ = 500/10,000 Ib (227/4540 kg) 
CERCLA/SARA Section 304 RQ: CERCLA, 100 lb (45.4 

Description: White crystalline solid or gray powder. 
Odorless. Melting/Freezing point = 198°C. Hazard 

NAPHTOX~; RATTRACK@; RAT-TU@; SMEESANA~ 

(CALIOSHA) 

kg) 
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Identification (based on NFPA-704 M Rating System): 
Health 4, Flammability 1, Reactivity 0. Slightly soluble in 
water. Noncombustible. 
Incompatibilities: Strong oxidizers and silver nitrate. 
Permissible Exposure Limits in Air: The Federal 
OSHA/NIOSH(2) standard(”) is 0.3 mglm’ TWA. ACGIH 
TLV‘’), DFG‘’) MAK, Australia, Israel, Mexico have set the 
same value. The DFG peak limitation is 5 times the normal 
MAK (30 min.), do not exceed 2 times during a workshift‘’). 
Isarel has an Action Level of 0.15 mg/m’. The Mexico 
STEL is 0.9 mg/m3. The NIOSH”) IDLH level = 100 mg/m3. 
Several states have set guidelines or standards for ANTU in 
ambient air@’) ranging from 3 pgim’ (North Dakota) to 5 
pglm3 (Virginia) to 6 pg/m3 (Connecticut) to 7 puglm’ 
(Nevada). Canadian Provincial level for Alberta, British 
Columbia, Ontario and Quebec are 0.2 mg/m3 TWA or 
TWAEV (Quebec). Alberta and British Columbia STEL is 
0.9 mg/m3 (15 min.). 
Determination in Air: Collection on a filter and analysis by 
gas-liquid chromatography. See NIOSH Method 5276‘”’. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion and skin absorption. 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous. Symptoms include 
seizures, and dermal irritation. High exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Ingestion may cause 
vomiting, shortness ofbreath, and bluish discoloration ofthe 
skin. ANTU is moderately toxic: probable oral lethal dose 
(human) 0.5-5 mglkg, or between 1 ounce and 1 pint (or 1 
Ib) for 150 lb. person. TheLD50 (oral, rat) = 6 mg/kg‘’). 
Chronic sublethal exposure may cause antithyroid activity. 
Can produce hyperglycemia of three times normal in three 
hours. 
Long Term Exposure: May cause chronic dermatitis, 
increased production of white blood cells. A questionable 
carcinogen (IARC, Group 3, inadequate human evidence) 
and a possible mutagen. 
Points of Attack: Respiratory system. 
Medical Surveillance: Consider the points of attack in 
preplacement and periodic physical examinations. People 
with chronic respiratory disease or liver disease may be 
especially at risk. Lung function tests. Consider chest x-ray 
following acute overexposure. Evaluation by a 
dermatologist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 

breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit.Medica1 observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, alpha-Naphthyl 
Thiourea,” Trenton NJ (December 1994, rev. February 
200 1). http:/lww.state.ni.us/health/eohlrtkweblOO5 1 .pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 4, No. 2, 83-86 ( 1  984). 
Lewis, Richard J. Sr., Ed., Sax’s Dangerous Properties of 
Industrial Materials, 9Ih Ed., John Wiley & Sons, New 
York, 1998. 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Chemical 
Profile: ANTU,” Washington, DC, Chemical Emergency 
Preparedness Program (November 30, 1987). 

Aramite@ 

Use Type: Insecticide and miticide 
CAS Number: 140-57-8 
F o r m u l a :  C , , H 2 , C I 0 4 S ;  ( C H , ) , C - C , H , -  

Alert: A carcinogen, handle with care. No products 
registered in the U.S. 
Synonyms: Butylphenoxyisopropyl chloroethyl sulfite; 2-(p- 
Buty1phenoxy)isopropyl 2-chloroethyl sulfite; 2-(4-tert- 
Butylphenoxy)isopropyl-2-chloroethyl sulfite; 2-b-tert- 
Buty1phenoxy)isopropyl 2’-chloroethyl sulphite; 2-@-tert- 
Buty1phenoxy)- 1 -methylethyl 2-chloroethyl ester of 
sulphurous acid; 2-@-Butylphenoxy)- 1 -methylethyl 2- 
chloroethyl sulfite; 2-(p-tert-Butylphenoxy)- 1 -methylethyl- 
2-chloroethyl sulfite ester; 2-(p-tert-Butylphenoxy)-l- 
methylethyl 2‘-chloroethyl sulphite; 2-(p-tert- 
Buty1phenoxy)-1 -methylethyl sulphite of 2-chloroethanol; 
1 -(p-tert-ButyIphenoxy)-2-propanol-2-chloroethyl sulfite; 
C E S ; 2 -C h 1 oroe t h an o 1-2 - (p-t ert- bu t y I p hen ox y )- I - 
methylethyl sulfite; 2-Chloroethanol ester with 2-(p-tert- 
buty1phenoxy)- 1 -methylethyl sulfite; B-Chloroethyl-B‘-@- 
tert-buty1phenoxy)-a’-methy lethy 1 sulfite; B-Chloroethy l-D- 
(p-tert-buty1phenoxy)-a-methylethyl sulphite; 2-Chloroethyl 
1 -methyl-2-(p-tert-butylphenoxy)ethyl sulphite; 2- 
C h l o r o e t h y l  s u l f u r o u s  a c i d - 2 - [ 4 - (  I ,  1 -  
dimethy 1ethyl)phenoxyl- 1 -methylethyl ester; 2-Chloroethy l 
sulphite of l-(p-tert-butylphenoxy)-2-propanol; ENT 

OCH2CH(CHJOSO2-(CH2),Cl 
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16,s 19; Sulfurous acid 2-(p-tert-butylphenoxy)- 1 - 
methylethyl-2-chloroethyl ester 
Trade Names: ACARACIDE@; ARACIDE@; 
ARARAMITE-15 W@; ARATRON@; COMPOUND 88R@; 
NIAGARAMITE@, FMC Agricultural Products Group 
(USA), canceled 6/13/1977; ORTHO-MITE@, Scotts 
Company, The (USA), canceled; 88-R@ 
Producers: FMC Agricultural Products Group (USA) 
EPMOPP PC Code: 06250 1 
California DPR Chemical Code: 39 
RTECS Number: WT2975000 
Uses: Aramite is a miticide and antimicrobial agent. Use of 
it was voluntarily canceled by the sole producer in 197.5. 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2b, possible carcinogen 
WHO Acute Hazard: Class 111, slightly hazardous (as 
propargite) 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC)(9) 
Air Pollutant Standard Set (Pennsylvania)(60) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
The “Director’s List’’ (CALIOSHA) 
40CFR26 1 .1  1 Hazardous Constituents 

Description: Aramite is a heavy liquid. Practically insoluble 
in water. Boiling point = 175°C @t 0.1 mmHg. 
MeltingFreezing point = -32°C. 
Incompatibilities: Incompatible with alkaline material such 
as lime or Bordeaux mixture (slaked lime and copper sulfate 
solution.). 
Permissible Exposure Limits in Air: A limit on aramite in 
ambient air has been set in Pennsylvania(6o) at 18.07 pg/m3. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Contact may cause severe skin and 
eye irritation. This material is slightly toxic (LD,, value for 
rats is 3,900 mgikg) but it is carcinogenic to animals. 
Long Term Exposure: Aramite is carcinogenic in rats and 
dogs (oral). It produced liver tumors in rats and carcinomas 
of the gall bladder and biliary ducts in dogs. Aramite was 
tested in two strains of mice by the oral route and produced 
a significant increase of hepatomas in males of one strain. 
Points of Attack: Liver. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 

this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Aramite,” (May 2000). 
http://ww.state.ni .us/health/eohlrtkweb/O 1 50.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” I ,  No. 3, 79-80 (1 98 1). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

A r o s u e  MSF 

Use Type: Insecticide 
CAS Number: 52292-1 7-8 
Synonyms: POE isooctadecanol; Poly(oxy- 1,2-ethanediyI), 
a-isooctadecyl-w-hydroxy-; a-Isodecyl-w-hydroxypoly(oxy- 
1,2-ethanediyI); Isosteareth-2 
Trade Names: AGNIQUE MMF MOSQUITO 
LARVICIDE & PUPICIDE@, Goldschmidt (Germany); 
AROSUFW @ 66ES, Goldschmidt (Germany); AROSURF@ 
66E2, Goldschmidt (Germany); ISA-20E@ 
Producers: Cognis GmbH (Germany); Goldschmidt 
(Germany); Witco Corp (USA) 
Chemical Class: Polyalkyloxy compound 
EPMOPP PC Code: 12460 1 
Uses: Used to control mosquito larvae in fresh and salt 
water habitats such as irrigation and roadside ditches, 
reservoirs and other pollution sources. Also used as 
emulsifying agents for road paving and in cosmetics. 
Description: Arosurf MSF is a clear to light amber liquid. 
Melting point = -3 to -7OC. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Mildly toxic by ingestion and by 
skin contact. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
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are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

Pesticide Management Education Program, "Arosurf 
MSF Chemical Fact Sheet 2/84", Cornell University, 
Ithaca, NY (February 1984). 
http://pmep.cce.cornell,edu/~rofiles/insect- 
mitelabamectin-bufencarb/arosurf/insect-prof- 
arosurf. html 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

ASPON@ 

Use Type: Insecticide 
CAS Number: 3244-90-4 
Formula: C,,H,,O,P,S, 
Synonyms: Bis-0,O-di-n-propylphosphorothionic 
anhydride; ENT 16,894; NPD; Propyl thiopyrophosphate; 
Tetra-n-propyl dithionopyrophosphate; Tetra-n-propyl 
d i t h i o p y r o p h o s p h a t e ;  O,O,  0 , O - T e t r a p r o p y l  
dithiopyrophosphate; Thiopyrophosphoric acid, tetrapropyl 
ester 
Trade Names: A 42@; ASP 5 1 @; STAUFFER ASP-5 1 @ 

Producers: Stauffer Chemical (USA), Albright & Wilson 

Chemical Class: Organophosphate 
EPMOPP PC Code: 079 10 1 
California DPR Chemical Code: 1693 
Uses: Not registered in the U.S. 
Regulatory Authority: 

DOT Inhalation Hazard Chemicals as organophosphates 
Actively registered pesticide in California. 

Description: Amber liquid. Practically insoluble in water. 
Molecular weight = 378.46. Density = 1.12 @ 4°C. Boiling 
point = 104°C @ 0.1 mmHg; 148°C @ 2mmHg. 
Incompatibilities: React violently with acetaldehyde. 
Incompatible with strong bases. May react violently with 
antimony(V)pentafluoride. Incompatible with lead diacetate, 
magnesium, silver nitrate. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame ionization 
detection; NIOSH IV''8', Method #5600, Organophosphorus 
Pesticides. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 

(UK) 

Orgnophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. Delayed pulmonary edema may occur 
after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Do not drink any alcoholic 
beverages before or during use; alcohol promotes absorption 
of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through bag/mask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
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clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 
cases you may be specifically instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 

to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003) 

Arsenic Acid 

Use Type: Used as desiccant for cotton. Registered in 
California as herbicide, insecticide, and rodenticide. 
CAS Number: 1327-52-2; 7778-39-4 (0-isomer) (These two 
CAS number are regulated by the US EPA, New Jersey, 
California, and others); 10 102-53-1 (m-isomer ) 
Formula: AsH,O, (0-isomer); AsHO, (m-isomer) 
Alert: Arsenic compounds are generally regarded as 
carcinogens. Human toxicity (long-term): High. 
Synonyms: Acido arsenic0 (Spanish); Arsenate; Arsenic 
pentoxide; o-Arsenic acid; Metaarsenic acid; Orthoarsenic 
acid (0-) 

Trade Names: DESICCANT L-l O@, Cerexagri (USA), 
canceled 51611 993; CRAB GRASS KILLER (0-isomer); 
DESICCANT L-10 (0-isomer); H-lo@; HI-YIELD 
DESICCANT H-1 O@ (0-isomer), Voluntary Purchasing 
Group, Inc. (USA), canceled 5/6/1993; INTRACEL-15@, 
Chemical Specialties (USA), canceled 4/1/1987; POLY B 
RAND DESICCANT@, Voluntary Purchasing Group, Inc. 
(USA), canceled 5/6/1993; SCORCH@, Cerexagri (USA), 
canceled 7/1/87; SYNERGIZED H-10@; ZOTOX@ (o- 
isomer) 
Producers: Drexel Chemical (USA); Great Western 
lnorganics (USA); Merck (Germany); Minerals Research & 
Development (USA); Rhodia (France); Rhone-Poulenc 
(France), See Aventis SA (France); William Blythe (UK) 
Chemical Class: Inorganic arsenicals 
EPMOPP PC Code: 00680 1 
California DPR Chemical Code: 40 
RTECS Number: CG0700000 
EINECS Number: 23 1-90 1-9 
Uses: It is used as a cotton defoliant and soil sterilant, and 
on harvested cotton as a desiccant. Also used on seed crop 
okra in Arizona as a desiccant. It is also used as a wood 
treatment, drying agent, and to make other arsenates. 
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Human toxicity (l~ng-term)‘~~’: High-5 .OO ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (tlire~Izold)(~~): Very low-1 357.56302 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 1, known carcinogen (human positive) 
Label Signal Word: CAUTION 
Regulatory Authority: 

. 

Very Toxic Substance (World Bank)(’’) 
OSHA, 29CFR19 10 Specifically Regulated Chemicals 
(See CFR 1910.1018) 
Carcinogen (human positive) (DFG)‘’) 
CALIOSHA Carcinogen User Register Chemical 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardIAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Banned or Severely Restricted (In Agricultural, 
Pharmaceutical and Industrial Chemicals) (Many 
~ountr ies)“~.  35) 

Air Pollutant Standard Set (ACGIH)‘” (OSHA/NIOSH)‘2) 
(HSE)(33) (former USSR)(43) (Several States)(60) 
Clean Air Act, 42USC7412; Title I, Part A,§112 
hazardous pollutants 
Clean Water Act 40CFR401.15 Section 307 Toxic 
Pollutants; 40CFR423, Appendix A Priority Pollutants; 
$3 13 Priority Chemicals 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number PO 10 
SuperfimdIEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
EPCRA Section 313: Form R de minimis concentration 
reporting level: 0.1% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List. 
Concentration Reporting Level: 0.1 % 
Canada: Priority Substance List & Restricted 
SubstancesIOcean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI) (arsenic compounds) 

Description: White semi-transparent crystalline material or 
in a commercial grade that is a pale yellow syrup-like liquid. 
Odorless. MeltinglMeltingIFreezing point = 36°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 0, Reactivity 0. It converts to As,O, 
(arsenic pentoxide) when heated above 300°C. See also 
arsenic pentoxide. Noncombustible. 

Incompatibilities: Incompatible with sulfuric acid, caustics, 
ammonia, amines, isocyanates, alkylene oxides, oxidizers, 
epichlorohydrin, vinyl acetate, amides. Avoid contact with 
chemically active metals. Corrodes brass, mild steel and 
galvanized steel. Contact with acids or acid mists releases 
deadly arsine gas. 
Permissible Exposure Limits in Air: OSHA(2): The legal 
airborne PEL is 0.01 mg/m3 averaged over an 8-hour 
workshift for Arsenic and compounds as Arsenic, inorganic. 
NIOSH‘2): The recommended airborne exposure limit is 
0.002 mg/m3, which should not be exceeded during any 15 
minute work period for Arsenic, inorganic. ACGIH: The 
recommended airborne exposure limit is 0.2 mg/m3 average 
over an 8-hour workshift for Arsenic and soluble 
compounds“). The British HSE‘j3) has also adapted the 
ACGIH value of 0.2 mg/m3 as an 8-hour TWA value. The 
DFG‘” has not set numerical limits for arsenic in air on the 
grounds that it is a proven human carcinogen.The former 
USSR-UNEPIIRPTC has set a MAC value for 
inorganic arsenic compounds (except arsine) of 0.003 
mg/m3 for ambient air in residential areas. 
Determination in Air: Collection on a filter and analysis by 
atomic absorption spectrometry. See NIOSH Methods 7900 
and 73000, Elements(’8). See also OSHA Method ID 105.‘58) 
Permissible Concentration in Water: EPA has set a limit of 
0.05 parts per million (ppm) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.01 ppm 
(10 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in. the January 22,200 1, Federal 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppm (50 ppb). To protect 
freshwater aquatic life-total recoverable trivalent inorganic 
arsenic never to exceed 440 pglL. To protect saltwater 
aquatic life: 508 pglL on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEPIIRPTC 

has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 mg/L also. 
Determination in Water: The atomic absorption graphite 
furnace technique is often used for measurement of total 
arsenic in water. It also has been standardized by EPA. 
Total arsenic may be determined by digestion followed by 
silver diethyldithiocarbamate; an alternative is atomic 
absorption; another is inductively coupled plasma optical 
emission spectrometry. See OSHA Method #1D-105 for 
arseniP) .  
Routes of Entry: Inhalation, ingestion, and skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Skin contact can cause irritation, 
itching, burning sensation, and rash. Eye contact can cause 
irritation and burns. Inhalation can cause irritation of the 
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respiratory tract. High exposure can cause poor appetite, 
nausea, vomiting and muscle cramps. High exposure can 
cause nerve damage with numbness, “pins and needles” 
sensation, weakness of the arms and legs. Arsine, a very 
deadly gas is released in the presence of acid or acid mist. 
The LD,, (oral, rat) = 48 ing/kg(’). Ingestion of 130 mg of 
arsenic may be fatal to humans. Smaller doses may become 
fatal since arsenic accumulates in the body. 
Long Term Exposure: Arsenic acid is a mutagen that may 
cause changes to genetic material and an animal teratogen. 
Can cause an ulcer of the septum dividing the inner nose. It 
can cause nerve damage, thickening of the skin with patch 
areas of darkening and loss of pigment, or the development 
of white lines in the nails. 
Poiizts ofAttack: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 
MeiliciilSirrveillance: Examination of the nose, skin, eyes, 
nails, and nervous system. Test for urine arsenic. At NIOSH 
recommended exposure limits, urine arsenic should not be 
greater than 50 to 100 micrograms per liter of urine. See 
also entry for Arsenic. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Antidotes and Special Procedures: For severe poisoning 
BAL has been used. For milder poisoning penicillainine 
(not penicillin) has been used, both with mixed success. 
Side effects occur with such treatment and it is never a 
substitute for controlling exposure. It can only be done 
under strict medical care. 
References: 

“Arsenic Acid Chemical Fact Sheet,” Fact Sheet No. 91, 
Cornell University, Ithaca, NY. (September 1986). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. 3, 59-61 (1982) and 8, No. 3, 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
Lewis, Richard J., Sr., Ed., Sax’s Dangerous Properties 
ojlndustrial Materials, 9’’’ Ed., John Wiley & Sons, New 
York, 1998. 
New Jersey Department of Health and Senior Services, 

45-55 (1988). 

“Hazardous Substance Fact Sheet: Arsenic Acid,” 
Trenton, NJ (April 1996, rev. April 2002). 
h ttp://www. s tat e . n i .u s/li eal thieoldrtkwe b/O 1 5.3. pd f 

Arsenic and inorganic arsenic 
compounds 

Use Type: Arsenates and arsenites are used in agriculture as 
insecticides, herbicides, larvicides, and pesticides. 
CAS Number: 7440-38-2 (metallic arsenic) 
Formula: As 
Alert: Arsenic compounds are generally considered 
carcinogens, handle with extreme caution. 
Synonyms: Arsen (German, Polish); Arsenicals; Arsenic-75; 
Arsenic black; Arsenic, metallic; Arsenic, solid; Arsenic0 
(Spanish); As- 120; As-2 17; Colloidal arsenic; Grey arsenic; 
Metallic arsenic; Ruby arsenic; Realgar; Butter of Arsenic 
Note: The above synonyms are for metallic arsenic. Other 
inorganic synonyms vary depending on the specific arsenic 
compound. The term “inorganic arsenic” does not include 
Arsine. 
Trade Names: ACCUSPIN ASX-10 SPIN-ON DOPANT@ 
Producers: Air Products & Chemicals (USA); Aldrich 
Chemical (USA); ATOFINA N.A. (USA); ASARCO 
(USA); Cia. Universal de Industrias (Mexico); Degussa 
(Germany); Great Western Inorganics (USA); GFS 
Chemicals (USA); Mining & Chemical Products Ltd. 
(MCP) (UK); Mitsubishi Materials (Japan); Newmont Koch 
(UK); PPM Pure Metals (Germany); Union Miniere 
(Belgium) 
Chemical Class: Inorganic arsenical 
EPMOPP PC Code: 006802 (arsenic pentoxide); 00700 1 
(arsenic trioxide) 
Cdifornia DPR ClienzicalCorle: 710 (arsenic); I I (arsenic 
pentoxide); 1 (arsenic trioxide) 
ICSC Number: 001 3 (arsenic); 0377 (arsenic pentoxide) 
RTECS Number: CG0525000 (arsenic) 
EEC Number: 033-001-00-X (arsenic); 033-004-00-6 
(arsenic pentoxide) 
EINECS Number: 23 1-148-6 (arsenic) 
Uses: When used as pesticides, organic compounds of 
arsenic are used primarily on cotton. Inorganic arsenic 
compounds are mainly used to preserve wood. Arsenic 
compounds have a variety of uses other than agriculture 
chemicals. Other arsenic compounds are used in pigment 
production, the manufacture of glass as a bronzing or 
decolorizing agent, the manufacture of opal glass and 
enamels, textile printing, tanning, taxidermy, and antifouling 
paints. They are also used to control sludge formation in 
lubricating oils. Metallic arsenic is used as an alloying agent 
for heavy metals, and in solders, medicines, herbicides. 
C(ircinogen/H(izarrl Classifications 
U.S. NTP Carcinogen: Known carcinogen 
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California Prop. 65: Carcinogen. Developmental toxin for 
inorganic oxides 
IARC: Group 1, known carcinogen (human positive) 
Label Signal Word: CAUTION 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Carcinogen (human positive) (DFG)”) 
CAL Air Resources Board/AB 1807 Toxic Air 

Specific chemicals (EPANESHAP) 
Proposition 65 chemical (CAL) 
The “Director’s List” (CALIOSHA) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
arsenic compounds 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) as arsenic compounds 
Carcinogen User Register Cemical (CAL/OSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants as inorganic arsenic compound 
OSHA, 29CFR1910 Specifically Regulated Chemicals 
(See CFR 19 10.10 18) Inorganic compounds 
Banned or Severely Restricted (In Agricultural, 
Pharmaceutical and Industrial Chemicals) (Many 
~ountr ies)( l~,  35) 

Air Pollutant Standard Set (ACGIH)‘’) (OSHA/NIOSH)(2’ 
( HSE)(33) (former USSR)(4’) (Several States)(“) (Australia) 
(Israel) (Mexico) (Several Canadian Provinces) 
Clean Air Act, 42USC7412; Title I, Part A,§112 
hazardous pollutants 
Clean Water Act 40CFR401.15 Section 307Toxic 
Pollutants; 40CFR423, Appendix A Priority Pollutants; 
$313 

Contaminants 

Priority Chemicals 
RCRA 40CFRtj26 1.24 Toxicity Characteristics, 
Maximum Concentration of Contaminants, Regulatory 
level, 5.0 mg/L 
RCRA “D Series Waste” Number, D004, Chronic 
Toxicity Reference Level, 0.05 mg/L 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed 
RCRA 40CFRtj268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 1.4; Nonwastewater 
(mg/L), 5.0 TCLP 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List Suggested methods (PQL ug/L): 
(total) 6010(500), 7060(10), 7061(20) 
Safe Drinking Water Act 47FR9352 Regulated chemical: 
MCL, 0.05 mg/L (Section 141.11) applies only to 
community water systems. Note: Effective January 2006 
the new MCL will be O.Olmg/L 66CFR6976. 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 

(0.454 kg), no reporting required, if diameter of metal is 
equal to or exceeds 0.004 in. 
EPCRA Section 3 13: Form R de minimis concentration 
reporting Ievel: 0.1 % 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

* Canada, WHMIS, Ingredients Disclosure List. 
Concentration Reporting Level: 0.1% 
Canada: Priority Substance List & Restricted 
Substances/Ocean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI) (arsenic compounds) 

Description: Elemental arsenic, As, occurs to a limited 
extent in nature as a steel-gray, amorphous metalloid. 
Boiling point = 6 12” (sublimes). Melting/Freezing point = 

814” @ 36 atm; 817°C @ 28 atm. Hazard Identification 
(based on NFPA-704 M Rating System): Health 3, 
Flammability 1, Reactivity 0. Insoluble in water. Arsenic in 
this entry includes the element and any of its inorganic 
compounds excluding arsine. Arsenic trioxide (As,O,), the 
principal form in which the element is used, is frequently 
designated as arsenic, white arsenic, or arsenous oxide. 
Arsenic is present as an impurity in many other metal ores 
and is generally produced as arsenic trioxide as a by-product 
in the smelting ofthese ores, particularly copper. Most other 
arsenic compounds are produced from the trioxide. 
Incompatibilities: Incompatible with strong acids, strong 
oxidizers, peroxides, bromine azide, bromine pentafluoride, 
bromine trifluoride, cesium acetylene carbide, chromium 
trioxide, nitrogen trichloride, silver nitrate. Can react 
vigorously with strong oxidizers (chlorine, dichromate, 
permanganate). Forms highly toxic fumes on contact with 
acids or active metals (iron, aluminum, zinc). Hydrogen gas 
can react with inorganic arsenic to form highly toxic arsine 
gas. 
Permissible Exposure Limits in Air: The following 
exposure limits are for air levels only. When skin contact 
also occurs, overexposure is possible, even though air levels 
are less than the limits listed below. OSHA(*): The legal 
airborne PEL is 0.010 mg/m3 averaged over an 8-hour 
workshift. NIOSH? The recommended airborne exposure 
limit is 0.002 mg/m3 (ceiling), not to be exceeded during 
any 15 min. work period. ACGIH“): The recommended 
airborne exposure limit is 0.01 mgim’ averaged over an 8- 
hour workshift. The HSE(33) (U.K.) Maximum Exposure 
Limit as As is 0.1 mg/m3TWA. California’s workplace PEL 
is the same as ACGIH0) and an Action Level of 0.005 
mg/m3. The Australia limit is 0.05 mg/m3 TWA (confirmed 
carcinogen); Israel 0.01 mg/m3 TWA and Action Level 
0.005 mg/m’. Mexico level 0.2 mg/m’ TWA. Canada: 
Alberta level 0.2 mg/m’ TWA and STEL of 0.6 mg/m’ (1 5 
min.); British Columbia level 0.5 mg/m3 TWA; Ontario 
level 0.0 1 mg/m3 TWAEV and STEV of 0.05; Quebec level 
0.2 mg/m3 TWAEV. The former USSR-UNEP/IRPTC 

has set a MAC of 0.003 mg/m3 on an average 
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daily basis for residential areas. In addition, several states 
have set guidelines or standards for arsenic in ambient air‘? 
0.06 mg/m3 (California Prop. 65), 0.0002 pg/m3 (Rhode 
Island), 0.00023 pg/m’ (North Carolina), 0.024 pg/m3 
(Pennsylvania), 0.05 pgirn’ (Connecticut), 0.07 to 0.39 
pg/m3 (Montana), 0.67 pglm’ (New York), 1 .O pg/m3 (South 
Carolina), 2.0 pglm’ (North Dakota), 3.3 pg/m3 (Virginia), 
5 pg/m3 (Nevada). 
Determination in Air: Collection on a filter and analysis by 
atomic absorption spectrometry. See NIOSH Methods 7900 
and 73000,  element^"^'. See also OSHA Method ID 105(’8). 
Permissible Concentration in Water: EPA has set a limit of 
0.05 ppm for arsenic in drinking water. The U.S. EPA 
arsenic drinking water standard of 0.01 ppm (10 ppb) is 
based on the U.S. EPA final rule for arsenic in drinking 
water published in. the January 22,2001, Federal Register. 
However, the U.S. EPA is currently reviewing the science 
and cost estimate supporting this rule, and, in the interim, 
has reverted to the previous standard for arsenic. Thus, in 
the US, the current EPA arsenic drinking water standard 
remains at 0.05 ppm (50 ppb). To protect freshwater aquatic 
life-total recoverable trivalent inorganic arsenic never to 
exceed 440 pg/L. To protect saltwater aquatic life: 508 pg/L 
on an acute basis. To protect human health: preferably zero. 
The former USSR-UNEPIIRF’TC project‘43) has set MAC 
values for inorganic arsenic compounds in water for 
domestic purposes at 0.05 mg/L and in water bodies for 
fishery purposes of 0.5 mg/L also. 
Determination in Water: The atomic absorption graphite 
furnace technique is often used for measurement of total 
arsenic in water. It also has been standardized by EPA. 
Total arsenic may be determined by digestion followed by 
silver diethyldithiocarbamate; an alternative is atomic 
absorption; another is inductively coupled plasma optical 
emission spectrometry. See OSHA Method #ID-105 for 
arsenic(”). 
Routes of Entry: Inhalation, through the skin, and ingestion 
of dust and fumes. 
Harmful Effects and Symptoms 
Local: Trivalent arsenic compounds are corrosive to the 
skin. Brief contact has no effect, but prolonged contact 
results in a local hyperemia and later vesicular or pustular 
eruption. The moist mucous membranes are most sensitive 
to the irritant action. Conjunctiva, moist and macerated 
areas of the skin, eyelids, the angles of the ears, nose, 
mouth, and respiratory mucosa are also vulnerable to the 
irritant effects. The wrists are common sites ofdermatitis, as 
are the genitalia if personal hygiene is poor. Perforations of 
the nasal septum may occur. Arsenic trioxide and pentoxide 
are capable of producing skin sensitization and contact 
dermatitis. Arsenic is also capable of producing keratoses, 
especially of the palms and soles. Arsenic has been cited as 
a cause of skin cancer, but the incidence is low. Systemic: 
The acute toxic effects of arsenic are generally seen 

following ingestion of inorganic arsenical compounds. This 
rarely occurs in an industrial setting. Symptoms develop 
within ‘h to 4 hours following ingestion and are usually 
characterized by constriction of the throat followed by 
dysphagia, epigastric pain, vomiting, and watery diarrhea. 
Blood may appear in vomitus and stools. If the amount 
ingested is sufficiently high, shock may develop due to sever 
fluid loss, and death may ensue in 24 hours. If the acute 
effects are survived, exfoliative dermatitis and peripheral 
neuritis may develop. Cases of acute arsenical poisoning 
due to inhalation are exceedingly rare in industry. When it 
does occur, respiratory tract symptoms-cough, chest pain, 
dyspnea-giddiness, headache, and extreme general weakness 
precede gastrointestinal symptoms. The acute toxic 
symptoms of trivalent arsenical poisoning are due to severe 
inflammation of the mucous membranes and greatly 
increased permeability of the blood capillaries. Chronic 
arsenical poisoning due to ingestion is rare and generally 
confined to patients taking prescribed medications. 
However, it can be a concomitant of inhaled inorganic 
arsenic from swallowed sputum and improper eating habits. 
Symptoms are weight loss, nausea and diarrhea alternating 
with constipation, pigmentation and eruption of the skin, 
loss of hair, and peripheral neuritis. Chronic hepatitis and 
cirrhosis have been described. Polyneuritis may be the 
salient feature, but more frequently there are numbness and 
paresthesias of “glove and sticking” distribution. The skin 
lesions are usually melanotic and keratotic and may 
occasionally take the form of an intradermal cancer of the 
squamous cell type, but without infiltrative properties. 
Horizontal white lines (striations) on the fingernails and 
toenails are commonly seen in chronic arsenical poisoning 
and are considered to be a diagnostic accompaniment of 
arsenical polyneuritis. Inhalation of inorganic arsenic 
compounds is the most common cause of chronic poisoning 
in the industrial situation. This condition is divided into 
three phases based on signs and symptoms. First Phase: The 
worker complains of weakness, loss of appetite, some 
nausea, occasional vomiting, a sense of heaviness in the 
stomach, and some diarrhea. Second Phase: The worker 
complains of conjunctivitis, and a catarrhal state of the 
mucous membranes of the nose, larynx, and respiratory 
passages. Coryza, hoarseness, and mild tracheobronchitis 
may occur. Perforation of the nasal septum is common, and 
is probably the most typical lesion of the upper respiratory 
tract in occupational exposure to arsenical dust. Skin 
lesions, eczematoid and allergic in type, are common. Third 
Phase: The worker complains of symptoms of peripheral 
neuritis, initially of hands and feet, which is essentially 
sensory. In more severe cases, motor paralyses occur; the 
first muscles affected are usually the toe extensors and the 
peronei. In only the most severe cases will paralysis of 
flexor muscles of the feet or of the extensor muscles of 
hands occur. Liver damage from chronic arsenical poisoning 
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is still debated, and as yet the question is unanswered. In 
cases of chronic and acute arsenical poisoning, toxic effects 
to the myocardium have been reported based on EKG 
changes. These finding, however, are now largely 
discounted and the EKG changes are ascribed to electrolyte 
disturbances concomitant with arsenicalism. Inhalation of 
arsenic trioxide and other inorganic arsenical dusts does not 
give rise to radiological evidence of pneumoconiosis. 
Arsenic does have a depressant effect upon the bone 
marrow, with disturbances of both erythropoiesis and 
myelopoiesis. Evidence is now available incriminating 
arsenic compounds as a cause of lung cancer as well as skin 
cancer. Skin Cancer in humans is causally associated with 
exposure to inorganic arsenic compounds in drugs, drinking 
water and the occupational environment. The risk of lung 
cancer was increased 4 to 12 times in certain smelter 
workers who inhaled high levels of arsenic trioxide. 
However, the influence of other constituents of the working 
environment cannot be excluded in these studies. Case 
reports have suggested an association between exposure to 
arsenic compounds and blood dyscrasias and liver tumors. 
Short Term Exposure: Skin contact can cause irritation, 
itching, burning sensation, and rash. Eye contact can cause 
irritation and bums. Inhalation can cause irritation of the 
respiratory tract. High exposure can cause poor appetite, 
nausea, vomiting and muscle cramps. High exposure can 
cause nerve damage with numbness, “pins and needles” 
sensation, weakness of the arms and legs. 
Long Term Exposure: Arsenic is a carcinogen; causes skin, 
lung, bladder, liver, kidney, prostate, and lymphatic cancer, 
possible reproductive hazard (a teratogen in animals). Can 
cause an ulcer of the septum dividing the inner nose. It can 
cause hoarsness, sore eyes, nerve damage, thickening of the 
skin with patch areas of darkening and loss of pigment, liver 
damage and stomach problems. Small doses can accumulate 
in the body. Birth defects have been observed in animals 
exposed to inorganic arsenic. It is likely that health effects 
seen in children exposed to high amounts of arsenic will be 
similar to the effects seen in adults. 
Points of Attack: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 
Medical Surveillance: Before first exposure and every 6 to 
12 months thereafter, OSHA 19 10.10 1 8 requires employers 
to provide (for persons exposed to 0.005 mg/m3 of Arsenic) 
a medical history and exam which shall include : Chest x- 
ray, exam of the nose, skin, and nails, sputum cytology 
examination, test for urine Arsenic (may not be accurate 
within 2 days of eating shellfish or fish; most accurate at the 
end of a workday). Levels should not be greater than 100 
micrograms per gram creatinine in the urine. Exam of the 
nervous system. After suspected overexposure, repeat these 
tests and consider complete blood count and liver function 

tests. Also examine skin periodically for abnormal growths. 
Skin cancer from arsenic can easily be cured when detected 
early. Employees have a legal right to testing information 
under OSHA 1910.20. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Note: For severe poisoning BAL has been used. For milder 
poisoning penicillamine (not penicillin) has been used, both 
with mixed success. Side effects occur with such treatment 
and it is never a substitute for controlling exposure. It can 
only be done under strict medical care. 
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Arse n i c Pen tox id e 

Use Type: Herbicide, fungicide, rodenticide, insecticide and 
as a soil sterilant. 
CAS Number: 1303-28-2 
Forntrrki: As,O, 
Alert: Arsenic compounds are generally considered 
carcinogens. 
Synonyms: Anhydride arsenique (French); Anidrino 
arsenioso (Italian); Arsenic acid anhydride; Arsenic 
anhydride; Arsenic oxide; Arsenic(V) oxide; Arsenic acid 
anhydride; Arsenic pentaoxide; Diarsenic pentoxide; Fotox; 
Peroxido de arsenic0 (Spanish) 
Producers: GFS Chemicals (USA); Great Western 
Inorganics (USA); Merck (Germany); PPM Pure Metals 
(Germany) 
Cliemictil Class: Inorganic arsenical 
EPMOPP PC Code: 006802 
Crrlijorniii DPR Cliemicril Code: 63 1 
ICSC Number: 0377 
RTECS Number: CG2275000 
EEC Number: 033-004-00-6 
EINECS Number: 2 15- I 16-9 
Uses: This material is also used as a chemical intermediate 
and as an ingredient in wood preservatives and in glass. 
Crircinogeii/Hcrzarrl Clrissijicritioizs 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 1 ,  known carcinogen (human positive) 
Label Signal Word: CAUTION 
Endocrine Disruptor: Suspected 
Regulatory Authority: 
See also Arsenic and Inorganic Coinpounds 

Banned or Severely Restricted (In Agricultural, 
Pharmaceutical and Industrial Chemicals) Many 
Countries(”> ”1 

OSHA, 29CFR19 10 Specifically Regulated Chemicals 
(See CFR 1910.1018) 
Very Toxic Substance (World Bank)(”) 
Carcinogen (human positive) (DFG)”’ 
The “Director’s List” (CAL/OSHA) 

Proposition 65 chemical (CAL) as inorganic arsenic 
compounds 
Actively registered pesticide in California. 
Carcinogen User Register Chemical (CALIOSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources BoardIAB 1807 Toxic Air 
Contaminants as inorganic arsenic compound 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
arsenic compounds as inorganic arsenic compound 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as arsenic compounds as inorganic arsenic 
compound 
Air Pollutant Standard Set (ACG I H)“) (OSHA/N I 0  S H)(’) 
(HSE)(33) (former USSR)(4’) (Several States)(“) (Australia) 
(Israel) (Mexico) (Several Canadian Provinces) 
Clean Air Act, 42USC7412; Title 1, Part A,§l12 
hazardous pollutants 
Clean Water Act 40CFR401.15 Section 307Toxic 
Pollutants; 40CFR423, Appendix A Priority Pollutants; 
53 13 Priority Chemicals 
RCRA 40CFRs261.24 Toxicity Characteristics, 
Maximum Concentration of Contaminants, Regulatory 
level, 5.0 mg/L 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number PO 1 1 
CERCLAISARA 40CFR302 Extremely Hazardous 
Substances: TPQ = 100/10,000 Ib (454/4,540 kg) 
SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
EPCRA Section 3 13: Form R de minimis concentration 
reporting level: 0.1 % 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 
Canada: Priority Substance List & Restricted 
Substances/Ocean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI)(arsenic compounds) 

Description: Arsenic pentoxide, As,O,, is an odorless white 
lumpy solid powder and non-flammable. MeltingIFreezing 
point = 3 15°C (decomposes). Hazard Identification (based 
on NFPA-704 M Rating System): Health 3, Flammability 0, 
Reactivity 0. Highly soluble in water. 
Incompatibilities: Chemically active metals such as 
aluminum and zinc. Incompatible with acids, strong alkalis, 
halogens, rubidium carbide, zinc. Corrosive to metals in the 
presence of moisture. Contact with acids or acid mists 
releases deadly arsine gas. 
Pernzissible Exposure Limits in Air: OSHA? The legal 
airborne PEL is 0.01 ingiin’ averaged over an 8-hour 
workshift for Arsenic and compounds as Arsenic, inorganic. 
NIOSH”): The recommended airborne exposure limit is 
0.002 mg/m3, which should not be exceeded during any 15 



 

74 Arsenous Oxide 

minute work period for Arsenic, inorganic. ACGIH: The 
recommended airborne exposure limit is 0.2 mg/m’ average 
over an 8-hour workshift for Arsenic and soluble 
compounds‘”. The British HSE(’3) has also adapted the 
ACGIH value of 0.2 mg/m’ as an 8-hour TWA value. The 
DFG‘’) has not set numerical limits for arsenic in air on the 
grounds that it is a proven human carcinogen. The former 
USSR-UNEP/IRPTC has set a MAC value for 
inorganic arsenic compounds (except arsine) of 0.003 
mg/m3 for ambient air in residential areas. In addition, 
several states have set specific guidelines or standards for 
arsenic pentoxide in ambient air@’) ranging from zero (New 
York) to 0.0002 pg/m3 (North Carolina) to 1 .O pg/m3 (South 
Carolina). 
Determination in Air: Collection on a filter and analysis by 
atomic absorption spectrometry. See NIOSH Methods 7900 
and 73000, Elements(’8). See also OSHA Method ID 105.(58) 
Permissible Concentration in Water: EPA has set a limit of 
0.05 parts per million (ppm) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.01 ppm 
(10 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in. the January 22,2001, Federal 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppm (50 ppb). To protect 
freshwater aquatic life-total recoverable trivalent inorganic 
arsenic never to exceed 440 pgiL. To protect saltwater 
aquatic life: 508 pg/L on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEP/IRPTC 
project(43) has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 mg/L also. 
Determination in Water: The atomic absorption graphite 
furnace technique is often used for measurement of total 
arsenic in water. It also has been standardized by EPA. 
Total arsenic may be determined by digestion followed by 
silver diethyldithiocarbamate; an alternative is atomic 
absorption; another is inductively coupled plasma optical 
emission spectrometry. See OSHA Method #ID- 105 for 
arsenic(58). 
Routes of Entry: Inhalation, ingestion, skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: It is irritating to eyes, nose, and 
respiratory system. This chemical can be absorbed through 
the skin, thereby increasing exposure. Skin contact can 
cause irritation, burning, itching, and a rash. Symptoms 
usually appear % to 1 hour after ingestion, but may be 
delayed. Symptoms include a sweetish, metallic taste and 
garlicky odor of breath; difficulty in swallowing; abdominal 
pain; vomiting and diarrhea; dehydration; feeble heart beat; 
dizziness and headache; and eventually coma, sometimes 
convulsions, general paralysis, and death. The LD,, (oral, 

rat) = 8 mg/kg(’). This material is extremely toxic; the 
probable oral lethal dose for humans is 5-50 mgikg, or 
between 7 drops and 1 teaspoonful for a 150-lb. person. 
Long Term Exposure: Arsenic pentoxide is a carcinogen in 
humans. It has been shown to cause skin cancer. May 
damage the male reproductive glands. Chronic exposure 
may cause nerve damage to the extremities, alter cellular 
composition of the blood, and cause structural changes in 
blood components. Repeated exposure can cause an ulcer in 
the septum dividing the inner nose. Long term skin contact 
can cause thickened skin and pigmentation changes. Some 
persons develop white lines in the finger nails. Birth defects 
have been observed in animals exposed to inorganic arsenic. 
It is likely that health effects seen in children exposed to 
high amounts of arsenic will be similar to the effects seen in 
adults. 
Points of Attack: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 
MedicalSurveillance: See entry under Arsenic compounds. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
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Arsenous Oxide 

Use Type: Herbicide, insecticide, and rodenticide 
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CAS Number: 1327-53-3 
Formula: As203 
Alert: Highly toxic. Persons whose clothing or skin is 
contaminated with arsenic trioxide can secondarily 
contaminate rescuers by direct contact or through release of 
inhalable dust. May be fatal if swallowed. May cause 
allergic respiratory reaction. May act as a carcinogen; 
inorganic arsenic is a known cancer hazard. 
Synonyms: Acide arsenieux (French); Anhydride arsenieux 
(French); Arsenic blanc (French); Arsenic(II1) oxide; 
Arsenic sesquioxide; Arsenic trioxide, solid; Arsenicum 
album; Arsenigen saure (German); Arsenious acid; 
Arsenious oxide; Arsenious trioxide; Arsenite; Arsenolite; 
Arsenous acid; Arsenous acid anhydride; Arsenous 
anhydride; Arsenous oxide anhydride; Arsenic sesquioxide; 
Arsenic trioxide; Arsodent; Claudelite; Claudetite; Crude 
arsenic; Diarsenic trioxide; Spinrite arsenic; Trioxido de 
arsenic0 (Spanish); White arsenic 
Producers: ESP1 (USA); Great Western Inorganics (USA); 
Merck (Germany); Mitsubishi Chemicals (Japan); Mitsui 
Chemical (Japan); Noah Technologies (USA); PPM Pure 
Metals (Germany); Quantum Chemicals (USA); Sumitomo 
Chemical (Japan) 
Chemical Class: Inorganic arsenic, heavy metal 
EPMOPP PC Code: 00700 1 
California DPR Chemical Code: 42 
ICSC Number: 0378 
RTECS Number: CG3325000 
EEC Number: 033-003-00-0 
EINECS Number: 2 15-48 1-4 
Uses: This is a primary raw material for all arsenic 
compounds. It is also an intermediate for insecticides, 
herbicides and fungicides. The material is used as a wood 
and tanning preservative, sheep dips, making enamels, and 
a decoloring and refining agent in glass manufacture. It is 
also used in pharmaceuticals and in the purification of 
synthetic gas. 
CarcinogedHazard Classifications 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 1, carcinogen 
Label Signal Word: DANGER 
Regulatory Autlz ority: 

Banned or Severely Restricted 
Carcinogen (human positive) (DFG)(3) 
OSHA, 29CFR19 10 Specifically Regulated Chemicals 
(See CFR 1910.1018) 
Banned or Severely Restricted (In Agricultural, 
Pharmaceutical and Industrial Chemicals). Many 
Countries ( I 3 ,  35) 

Air Pollutant Standard Set (ACGIH)'') (OSHA/NIOSH)'2) 
(HSE)';;) (former USSR)(43) (Several States)@') (Australia) 
(Israel) (Mexico) (Several Canadian Provinces) 

EPA/SARA 302 (EPCRA) Extremely hazardous 
substances 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Carcinogen User Register Cemical (CALIOSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants as inorganic arsenic compound 
Proposition 65 chemical (CAL) as inorganic arsenic 
compound 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) as 
arsenic compounds as inorganic arsenic compound 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) as arsenic compounds as inorganic arsenic 
compound 
Clean Air Act, 42USC7412; Title I, Part A,$112 
hazardous pollutants 
Clean Water Act 40CFR401.15 Section 307 Toxic 
Pollutants; 40CFR423, Appendix A Priority Pollutants; 
93 13 Priority Chemicals 
RCRA 40CFRs26 1.24 Toxicity Characteristics, 
Maximum Concentration of Contaminants (MCC), 
Regulatory level, 5.0 mg/L 
RCRA, 40CFR261, Appendix 8, Appendix 8, Hazardous 
Constituents, waste number P 012 
Safe Drinking Water Act 47FR9352 Regulated chemical: 
MCL, 0.05 mg/L (Section 141.11) applies only to 
community water systems 
CERCLABARA 40CFR302 Extremely Hazardous 
Substances: TPQ = 100/10,000 Ib (45.414540 kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
EPCRA Section 3 13: Form R de minimis concentration 
reporting level: 0.1% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List. 
Concentration Reporting Level: 0.1 YO 
Canada: Priority Substance List & Restricted 
Substances/Ocean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI) (arsenic compounds)] 

Description: Arsenic trioxide is a white or transparent solid 
in the form of glassy, shapeless lumps or a crystalline 
powder that resembles sugar. It has no odor or taste. 
Warning properties: inadequate; odorless and tasteless; 
airborne arsenic trioxide may produce a burning sensation 
to the nose, mouth, and eyes and cause coughing, shortness 
of breath, headache, sore throat, and dizziness. Slightly 
soluble in water; solubility = 37 g/L @ 20 "C; 115 g/L 
@lOO"C. Molecular weight =197.84 daltons. Density (solid- 
water = 1 .OO) = 3.74. Boiling point = 465 "C @ 760 mmHg. 
Sublimes at 193 "C. Melting/Freezing point = 312 "C. 
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Vapor pressure = 66.1 mmHg (@ 312 “C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 0, Reactivity 0. 
Incompatibilities: Sodium chlorate; sodium hydroxide, 
sulfuric acid, fluorine; chlorine trifluoride; chromic oxide; 
aluminum chloride; phosphorus pentoxide; hydrogen 
fluoride; oxygen difluoride; tannic acid; infusion cinchona 
and other vegetable astringent infusions and decoctions; iron 
in solution. Contact with acids or acid mists releases deadly 
arsine gas. Not flammable, but emits highly toxic arsine gas 
and oxides of arsenic fumes when burned. 
Permissible Exposure Limits in Air: OSHA: The legal 
airborne PEL is 0.01 mg/m3 averaged over an 8-hour 
workshift for Arsenic and compounds as Arsenic, inorganic. 
NIOSH‘? The recommended airborne exposure limit is 
0.002 mg/m3, which should not be exceeded during any 15 
minute work period for Arsenic, inorganic. ACGIH: The 
recommended airborne exposure limit is 0.2 ing/m3 average 
over an 8-hour workshift for Arsenic and soluble 
compounds(”. The British HSE(33) has also adapted the 
ACGIH value of 0.2 mg/m3 as an 8-hour TWA value. The 
DFG(3) has not set numerical limits for arsenic in air on the 
grounds that it is a proven human carcinogen. The former 
USSR-UNEPIIRPTC project(43) has set a MAC value for 
inorganic arsenic compounds (except arsine) of 0.003 
mg/m3 for ambient air in residential areas. In addition, some 
states have set guidelines or standards for arsenic trioxide in 
ambient air@’): zero (New York), 0.0002 pg/m’ (North 
Carolina), 3.0 pg/m’ (Virginia). 
Determination in Air: Use NIOSH Method 790 1, Arsenic 
trioxide(”). 
Permissible Concentration in Woter: EPA has set a limit of 
0.05 parts per million (ppm) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.0 1 ppm 
(10 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in. the January 22,2001, Federal 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppm (50 ppb). To protect 
freshwater aquatic life-total recoverable trivalent inorganic 
arsenic never to exceed 440 pg/L. To protect saltwater 
aquatic life: 508 pg/L on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEP/IRPTC 

has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 mg/L also. 
Determination in Water: For arsenic: The atomic 
absorption graphite furnace technique is often used for 
measurement of total arsenic in water. It also has been 
standardized by EPA. Total arsenic may be determined by 
digestion followed by silver diethyldithiocarbamate; an 
alternative is atomic absorption; another is inductively 

coupled plasma optical emission spectrometry. See OSHA 
Method #ID-1 05 for arsenic(58). 
Routes of Entry: Inhalation, skin contact, ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Toxic effects of arsenic trioxide 
usually result from ingestion. Small amounts of arsenic 
trioxide can lead to multiple organ damage and death. Acute 
signs and symptoms include nausea, vomiting, diarrhea, 
gastrointestinal hemorrhage, cerebral edema, tachycardia, 
dysrhythmias, and hypovolemic shock. Symptoms are dose 
dependent and can be delayed. Dermal contact and 
inhalation of airborne arsenic trioxide can cause localized 
irritation and usually does not result in systemic effects. 
Skin contact can cause burning, itching, and rash. Inhalation 
can cause respiratory irritation. Eye contact can cause 
irritation and possible permanent damage. High exposures 
can cause an abnormal EKG. Symptoms of acute poisoning 
may take from % hour to several hours after ingestion to 
appear. They may include: sweetish metallic taste; garlicky 
odor ofbreath and feces; constriction in throat and difficulty 
in swallowing; burning and colicky pains in esophagus, 
stomach and bowel; vomiting and profuse painful diarrhea 
(stools are watery initially, later becoming bloody); 
dehydration with intense thirst and muscular cramps; bluing 
of skin; feeble pulse and cold extremities; vertigo, frontal 
headache, stupor, delirium and mania (these symptoms may 
occur without concurrent or preceding gastric symptoms); 
fainting, coma, convulsions, general paralysis and then 
death. This material is considered super toxic; probable oral 
lethal dose (human) is less than 5 mgkg, i.e., a taste (less 
than 7 drops) for a 70 kg (1 50 Ib) person. Material causes 
acute gastrointestinal and central nervous system symptoms. 
Long Term Exposure: Chronic exposure is characterized by 
malaise, peripheral sensorimotor neuropathy, anemia, 
jaundice, gastrointestinal complaints, and characteristic skin 
lesions including hyperkeratosis (small corn-like elevations) 
and hyperpigmentation. Hyperkeratosis usually appears on 
the palms or soles. Pigmentation changes and hyperkeratosis 
can take 3 to 7 years to appear. Chronic inhalation can also 
lead to conjunctivitis, irritation of the throat and respiratory 
tract, and perforation of the nasal septum. Chronic exposure 
can cause allergic contact dermatitis. Chronic exposure may 
be more serious for children because of their potential 
longer latency period. Carcinogenicity: The Department of 
Health and Human Services, IARC, the U.S. EPA, and the 
NTP have classified arsenic as a human carcinogen based on 
sufficient evidence from human data. Arsenic trioxide 
causes skin and lung cancer, and may cause internal cancers 
such as liver, bladder, kidney, colon, and prostate cancers. 
Arsenic ions released from arsenic trioxide within the body 
can cross the placenta and affect the developing fetus; 
arsenic is also excreted in breast milk. Experimental animal 
studies support an association between high ingested arsenic 
dose and fetal toxicity. Reproductive and Developmental 



 

Toxicants: Special consideration regarding the exposure of 
pregnant women may be warranted, since arsenic trioxide 
has been shown to be mutagenic and clastogenic, and is 
suspected of being teratogenic; thus, medical counseling is 
recommended for the acutely exposed pregnant woman. 
Birth defects have been observed in animals exposed to 
inorganic arsenic. It is likely that health effects seen in 
children exposed to high amounts of arsenic will be similar 
to the effects seen in adults. 
Points of Attack: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 
Medical Surveillance: Before first exposure and every 6 to 
12 months thereafter, OSHA 19 10.1 0 1 8 requires employers 
to provide (for persons exposed to 0.005 mg/m3 ofArsenic) 
a medical history and exam which shall include : Chest x- 
ray, Exam of the nose, skin, and nails, sputum cytology 
examination, test for urine arsenic (may not be accurate 
within 2 days of eating shellfish or fish; most accurate at the 
end of a workday). Levels should not be greater than 100 
micrograms per gram creatinine in the urine. Exam of the 
nervous system. After suspected overexposure, repeat these 
tests and consider complete blood count and liver function 
tests. Also examine skin periodically for abnormal growths. 
Skin cancer from arsenic can easily be cured when detected 
early. Employees have a legal right to testing information 
under OSHA 19 10.20. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
30 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with large amounts of soap and water. Seek medical 
attention immediately. If this chemical has been inhaled, 
remove from exposure, begin rescue breathing (using 
universal precautions) if breathing has stopped and CPR if 
heart action has stopped. Transfer promptly to a medical 
facility. In cases of ingestion, do not induce vomiting. 
Aggressive decontamination with gastric lavage is 
recommended within 1 hour of ingestion of a life- 
threatening amount ofpoison. The effectiveness ofactivated 
charcoal in binding arsenic trioxide is questionable, but 
administration of a charcoal slurry is recommended pending 
further evaluation in cases of ingestion of unknown 
quantities (at I gm/kg, usual adult dose 60-90 g, child dose 
25-50 g). A soda can and straw may be of assistance when 
offering charcoal to a child. 
Note to physician or authorized medical personnel: There 
is no specific antidote for arsenic trioxide. In cases of 
respiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyroidotomy if equipped and trained to do so. Treat 
patients who have bronchospasm with aerosolized 

bronchodilators. The use of bronchial sensitizing agents in 
situations of multiple chemical exposures may pose 
additional risks. Also consider the health ofthe myocardium 
before choosing which type of bronchodilator should be 
administered. Cardiac sensitizing agents may be 
appropriate; however, the use of cardiac sensitizing agents 
after exposure to certain chemicals may pose enhanced risk 
of cardiac arrhythmias (especially in the elderly). Arsenic 
trioxide poisoning is not known to pose additional risk 
during the use of bronchial or cardiac sensitizing agents. 
Consider racemic epinephrine aerosol for children who 
develop stridor. Dose 0.25-0.75 mL of 2.25% racemic 
epinephrine solution in 2.5 cc water, repeat every 20 
minutes as needed cautioning for myocardial variability. 
Patients who are comatose, hypotensive, or have seizures or 
cardiac dysrhythmias should be treated according to 
advanced life support protocols. If massive exposure is 
suspected or ifthe patient is hypotensive, infuse intravenous 
saline or lactated Ringer’s solution. For adults, bolus 1000 
mL/hour if blood pressure is under 80 mmHg; if systolic 
pressure is over 90 mmHg, an infusion rate of 150 to 200 
mL/hour is sufficient. For children with compromised 
perfusion administer a 20 mL/kg bolus ofnormal saline over 
10 to 20 minutes, then infuse at 2 to 3 mlikghour. 
Chelation therapy is strongly recommended. 
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Asulam (ANSI) 

Use Type: Herbicide 
CAS Number: 3 3 3 7-7 1 - 1 
Formula: C,H,,N,O,S 
Sy n o ny ms : 4 -Am in o - b e n z o 1 s u 1 fo n y 1 -met h y 1 car b a m a t 
(German); Methyl sulfanilylcarbamate; Carbamic acid, 
sulfanilyl-, methyl ester; 4-(Aminophenylsulfonyl) 
carbamate, methyl ester; Carbamic acid, [(4-aminophenyl) 
s u I fo n y I ]  - , ester  ; Met h y 1 -N-  (4  -amino 
b e n z e n e s u l f o n y 1 ) c a r b a m a t e ;  M e t h y l  [ ( 4 -  
aminophenyl)sulfonyl]carbamate; Methyl sulfanilyl 
carbamate; Sulfanilylcarbamic acid, methyl ester 

met h y 1 
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Trade Names: ASILAN@; ASULFOX F@; ASULOX@; 
ASULOX 40@; JONNIX@; MB 9057@ 
Producers: Agrimor International (USA); Rhone-Poulenc 
(France) 
Chemical Class: Carbamate 
EPMOPP PC Code: 106901 
California DPR Chemical Code: 5076 
EINECS Number: 222-077-1 
Uses: Not registered in the U.S. Use as a post-emergence 
herbicide to control broadleaf weeds, perennial grasses and 
nonflowering plants in sugarcane and reforestation areas, 
bananas, cocoa, coffee, coconuts and citrus crops. 
Human toxicity (long-term)(77’: Very low-252.00 ppb, 
Health Advisory 
Fish toxicity Very low-841072.39665 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: A colorless, crystalline solid. Odorless. 
Molecular weight = 230.25. MeltingIFreezing point = 143- 
146°C. Moderately soluble in water. Solubility 5,000 mg/L. 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. 
Determination in Air: Filter; none; Gravimetric; NIOSH‘’) 
IV [Particulates NOR; #0500 (total), #0600 (respirable)] 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion, inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttuck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 

corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
specifically instructed by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup ofwater. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim fiom the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
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intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. 
Medical note: 2-PAMCI may be contraindicated in the case 
of some carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Atrazine (ANSI) 

Use Type: Herbicide, plant growth regulator 
CAS Number: 19 12-24-9 
Formula: C,H,,CIN, 
Alert: A Restricted Use Product (RUP). Atrazine has been 
banned or restricted in Angola, South Africa, Austria, 
Denmark, Germany, Italy, the Netherlands, Norway, and 
Sweden. Human toxicity (long-term): High. 
Synonyms: 2-Aethylamino-4-chlor-6-isopropylamino- 
1,3,5-triazin (German); Atrazin (German); Atrazina 
(Spanish); 2-Chloro-4-ethylamineisopropylamine-s- 
triazine; l-Chloro-3-ethylamino-5-isopropylamino-S- 
triazine; l-Chloro-3-ethylamino-5-isopropylamino-2,4,6- 
triazine; 2-Chloro-4-ethylamino-6-isopropylamino-S- 
triazine; 2-Chloro-4-ethylamino-6-isopropylamino- 1,3,5- 
triazine; 6-Chloro-N-ethyl-N-( 1 -methylethyl)-l,3,5- 
triazine-2,4-diamine; 2-Chloro-4-ethylamono-6- 
isopropylamino-; 6-Chloro-N-ethyl-N-isopropyl- 1,3,5- 
triazinediyl-2,4-diamine; 2-Chloro-4-(2-propylamino)-6- 
ethylamino-S-triazine; 2-Ethylamino-4-isopropylamino-6- 
chloro-S-triazine; NSC 163046; Penatrol; S-Triazine, 2- 
chloro-4-(ethylamino)-6-(Isopropylamino)-; 1,3,5- 
Triazine-2,4-diamine, 6-chloro-N-ethyl-N-( 1 - 
methylethyl)- 
Trade Names: A 36 1 @, canceled; AI3-28244@; AATRAM@, 
Syngenta, (Switzerland); AATREX@, Syngenta, 
(Switzerland); ACTINITE PK@; ACTINIT A@; AGIMIX@, 
Milenia Agro Ciencias (Brazil); AKTIKON@, Chemol 
Trading Co., Ltd. (Hungary); AKTIKON PK@, Chemol 
Trading Co., Ltd. (Hungary); AKTINIT A@; ALAZINE@, 
Makhteshim Agan (Israel; ANELDAZIN@ EMV North- 
Hungarian Chemicals Works Co. (Hungary) canceled; 
ARGEZIN@; ATAZINAX@; ATERBUTEX@, Makhteshim 
Agan (Israel); ATERBUTOX@, Pyosa Agroquimicos 
(Mexico); ATLAS ATRAZINE@, Whyte Agrochemicals 
(UK); ATLAZIN D-WEED@, Nomix-Chipman Ltd (UK); 
ATRANEX@, Makhteshim Agan (Israel); ATRASINE@; 
ATRATAF@, Rallis India Ltd. (India); ATRATOL@, 
Syngenta (Switzerland); ATRAZINEK@; ATRAZINE 

90DF@, Drexel Chemical (USA); ATRED@, Agrimont 
S.p.A. (Italy) discontinued; ATREX@; AXIOM@, Bayer 
Cropscience (Germany); AZINOTOX@, Pyosa 
Agroquimicos (Mexico); BICEP@, Syngenta (Switzerland); 
BLADEX/ATRAZINE (2: 1 )  80W@, E.I. DuPont (US) 
canceled 10/9/1992; BUCTRIL + ATRAZINE GEL@, Bayer 
Cropscience (Germany) canceled 12/20/2000; CANDEX''; 
CEKUZINA-T@; CHROMOZIN@, Chromos Agro d.d. 
(Croatia); CO-OP ATRAZTNE@, Land O'Lakes Farmland 
Feed LLC (USA), canceled 9/30/1991; CRISATRINA@ 
Crystal Chemical (Mexico); CRISAZINE@; CYAZIN@; 
DOW ATRAZINE 80W HERBICIDE@, Dow Chemical Co. 
(US) canceled 11/3/1982; ERUNIT 500 FW@, Nitrokemia 
2000, (Hungary); FARMCO@ ATRAZINE, Farmco 
Australia (Australia); FEN AMIN@; FEN AMINE@, Advent is 
Cropscience (France), canceled; FENATROL@, Adventis 
Cropscience (France), canceled; FIELD MASTER@, 
Monsanto (USA); FLOWABLE ATRAZINE@, Nufarm 
(Australia); G 30027@, Syngenta (Switzerland); GEIGY 
30,027@, Syngenta (Switzerland); GESAPRIM@, Syngenta 
(Switzerland); GESOPRIM@; GRIFFEX@, Griffin Pest 
Control Co. (USA); GRIFFIN ATRAZINE 90 DRY 
FLOWABLE HERBICIDE@, Griffin L.L.C. (USA), 
canceled 7/1/1987; HAVILAND ATRAZINE LINURON 
WEED KILLER@, Haviland Agricultural Inc. (USA), 
canceled 5/20/1983; HELENA ATRAZINE TECHNICAL@, 
Cedar Chemical Corp (USA), canceled 1/22/1991 ; 
GUARDSMAN@ herbicide (mixture of Atrazine and 
Dimethenamid); HELENA BRAND ATRAZINE@, Helena 
Chemical Co. (USA), canceled 3/3/1983; HERBATOXOL@; 
HERBIMIX SC@, Milenia Agro Ciencias (Brazil); 
HERBITRIN 500 BR@, Milenia Agro Ciencias (Brazil); 
HUNGAZIN@; INAKOR@; LADDOK@, BASF Agricultural 
Products (Germany); LANCO ATRAZINE@, Landia 
Chemical Co. (USA), canceled 9/29/1988; LARIAT@, 
Monsanto (USA); LEADOFF@, DuPont Crop Protection 
(USA); MAGIC CARPET FERTILIZER WITH 
ATRAZINE@, canceled 10/01/1998; MALLET PM 
B R O M O X Y N I L ,  A T R A Z I N E  B R O A D L E A F  
HERBICIDE@, Bayer Cropscience (Germany) canceled 
11/11/1988; MARKSMAN@, BASF Canada (Canada); 
MARZONE ATRAZINE@, Marzone Chemicals Ltd. (USA), 
canceled 10/1 Oil 989; MITAC@, Aventis Cropscience 
(Germany); Gowan Company (USA); NEW CHLOREA@, 
Nomix-Chipman Ltd (UK); NU-TRAZINE 900 DF@, 
Nufarm (Australia); NU-ZINOLE AA@, Nufarm (Australia); 
OLEOGESAPRIM'; PATRIOT@, BASF Canada (Canada); 
PITEZIN@; POSMIL@, Milenia Agro Ciencias (Brazil); 
PRIM ATOL@ C i ba (Switzerland) discontinued ; 
PRIMATOP@, Syngenta (Switzerland); PRIMAZE@, Ciba- 
Geigy (Switzerland) discontinued; PRIMOLE@, Syngenta 
(Switzerland); PROKIL ATRAZINE 80W@, Gowan 
Company (USA), canceled 6/15/1987; RADAZIN@; 
RADIZINE@; READY MASTER@, Monsanto (USA); 
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RESIDOX@, Nomix-Chipman Ltd (UK); SHELL@ 
ATRAZINE SOW HERBICIDE, DuPont Crop Protection 
(USA), canceled 1 1/22/1991 ; SIMAZAT@, Drexel Chemical 
(USA); STRAZINE@ TRIAZINE A 1294; TRIPART’ 
ATRAZINE 50 SC; VECTAL@; WEEDEX@, Syngenta, 
(Switzerland); WONUK@; ZEAPOS@, ICC-Chemol Trading 
and Distribution (Hungary) discontinued; ZEAZIN@; 

Producers: Agsin (Singapore); Alcotan Laboratories 
(Spain); Atanor S.A. (Argentina); BASF Agriculture 
Products Group (Germany); Bayer Cropscience (Germany); 
Bhageria Dye-Chem (India); Bharat Pulverizing Mills 
(India); Biesterfeld Siemsgluess International. GmbH 
(Germany); Chromos Agro d.d. (Croatia); Drexel Chemical 
(USA); DuPont Crop Protection (USA); Ehrenstorfer, 
Dr.(Germany); Fulon Chemical Industrial Co., Ltd. 
(Taiwan); Gowan Company (USA); Helm AG (Germany); 
Kawaguchi Chemical Industry (Japan); Ki-Hara Chemicals 
Ltd. (UK); Makhteshim Agan (Israel); Meghmani Organics 
(India); Milenia Agro Ciencias (Brazil); Monsanto (USA); 
Nagarjuna Agrichem Ltd. (India); Nitrokemia 2000 
(Hungary); Nomix-Chipman Ltd (UK); Nufarm (Australia); 
Oxon Italia S.p.A. (Italy); Proficol S.A (Colombia); Pyosa 
Agroquimicos (Mexico); Rallis India Ltd. (India); Sanonda 
Co., Ltd. (Australia); Shenzhen Guomeng Industry Co., Ltd. 
(China); Shenzhen Jiangshan Commerce & Industry 
(China); Sigma-Aldrich Laborchemikalien (Germany); 
Sipcam Agro USA (USA); Sulphur Mills Ltd. (India); 
Syngenta (Switzerland); United Agri Products (UAP) 
(Loveland Products) (USA); Vijayalakshmi Insecticides and 
Pesticides (India); Whyte Agrochemicals (UK); Zago Asia 
Ltd; Zhejiang Changxing Zhongshan Chemical Industry 
(China) 
Chemical Class: Triazine 
EPA/OPP PC Code: 080803 
California DPR Chemical Code: 00045 
ICSC Number: 0099 
RTECS Number: XY5600000 
EEC Number: 613-068-00-7 
EINECS Number: 217-617-8 
Uses: Atrazine is a selective pre- and post-emergence 
herbicide used for the control of broadleaf and grassy weeds 
in crops, such as corn (field and sweet), guava, hay, 
macadamia nuts, range grasses for the establishment of 
permanent grass cover on range lands and pastures in 
Oklahoma, Nebraska, Texas and Oregon, wheat, residential 
and recreational turf and sod farms, sorghum, sugarcane, 
pineapples, and Christmas trees and ornamentals. It is also 
used in forestry and, at higher application rates, for non- 
selective weed control in non-crop areas. It is the most 
widely used pesticide in the United States. Use data from 
1900 to 1997 indicates that approximately 76.5 million 
pounds of atrazine active ingredient is used domestically 
each year. Certified herbicide workers may spread atrazine 

ZEAZINE@ 

on crops or crop lands as a powder, liquid, or in a granular 
form. Atrazine is usually used in the spring and summer 
months. For it to be active, atrazine needs to dissolve in 
water and enter the plants through their roots. It then acts in 
the shoots and leaves of the weed to stop photosynthesis. 
Atrazine is taken up by all plants, but in plants not affected 
by atrazine, it is broken down before it can have an effect on 
photosynthesis. Atrazine degrades into hydroxy compounds 
and chlorotriazine degradates. The application of atrazine 
to crops as a herbicide accounts for almost all of the atrazine 
that enters the environment, but some may be released from 
manufacture, formulation, transport, and disposal. Atrazine 
does not tend to accumulate in living organisms such as 
algae, bacteria, clams, or fish, and, therefore, does not tend 
to build up in the food chain. Atrazine can be applied by 
ground boom sprayer, aircraft, tractor-drawn spreader, 
rights-of-way sprayer, hand-held sprayers, backpack 
sprayer, lawn handgun, push-type spreader, and 
be 1 lygr inder. 
Human toxicity (long-term)(77’: High-3 .OO ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (thresh~ld)~’’): Intermediate-88.3 18 16 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Atrazine (40 
CFR 180.220): 

CROP PPm 
Cattle, fat 0.02 
Cattle, meat 0.02 
Cattle, mbyp 0.02 
Corn, field, forage 15.0 
Corn, fodder, field 15.0 
Corn, fodder, pop 15.0 
Corn, fodder, sweet 15.0 
Corn, field, stover 15.0 
Corn, fresh (inc. sweet)(k=cwhr) 0.25 
Corn, grain 0.25 
Corn, pop, fodder 15.0 
Corn, pop, forage 15.0 
Corn, sweet, fodder 15.0 
Corn, sweet, forage 15.0 
Egg 0.02 
Goat, fat 0.02 
Goat, meat 0.02 
Goat, mbyp 0.02 
Grass, orchardgrass 
Grass, range 4.0 
Grass, rye, perennial 15.0 
Guava 0.05 
Hog, fat 0.02 
Hog, meat 0.02 
Hog, mbyp 0.02 
Horse, fat 0.02 
Horse, meat 0.02 
Horse, mbyp 0.02 
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Milk 0.02 
Nut, macadamia 0.25 
Orchardgrass, hay 
Poultry, fat 0.02 
Poultry, meat 0.02 
Poultry, mbyp 0.02 
Sheep, fat 0.02 
Sheep, meat 0.02 
Sheep, mbyp 0.02 
Sorghum, forage 15.0 
Sorghum, grain, grain 0.25 
Sorghum, stover 15.0 
Sugarcane, cane 0.25 
Sugarcane, fodder 0.25 
Sugarcane, forage 0.25 
Wheat, fodder 5.0 
Wheat, grain 0.25 
Wheat, straw 5.0 
Note: In Federal Register, July 17, 2002 (Volume 67, 
Number 137), EPA 40 CFR Part 180, revokes specific 
tolerances for residues ofthe insecticides phosphamidon and 
trimethacarb; the herbicides atrazine, 5'-(0, 0-diisopropyl 
phosphorodithioate) ester of N-(2-mercaptoethyl) 
benzenesulfonamide, known as bensulide, S-propyl 
dipropylthiocarbamate, known as vernolate, and 
diphenamid; the fungicide imazalil; and the 
fungicideiinsecticide 6-methyl-1,3-dithiolo(4,5- 
b)quinoxalin-2-one(oxythioquinox) because these pesticides 
are no longer registered on certain food uses in the United 
States. By law, EPA is required by August, 2002, to reassess 
66% of the tolerances in existence on August 2, 1996, or 
about 6,400 tolerances. 
CarcinogeniHazard Classifications 
U.S. EPA Carcinogens: Not a likely human carcinogen 
U.S. NTP Carcinogen: Not listed 
California Prop. 65: Not listed 
IARC: Group 3. Not classifiable as to carcinogenicity to 
humans 
Label Signal Word: CAUTION 
Endocrine Disruptor: Suspected 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)'') (DFG)(3) (HSE)'33) 
(former USSR)(43) (Several States)@') (Australia) (Israel) 
(Mexico) (Various Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL(Maximum Contaminants Levels) list of 
contaminants (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Water Pollution Standard Set (U.S. EPA) (Canada) 
Safe Drinking Water Act: 40CFR141.610)5, MCL, 0.003 
mg/L; 40CFR141.50(6)7, MCGL 0.003 mg/L; 

40CFR142.62, Variances and Exceptions from the MCLs; 
40CFR9352 Regulated Chemical; 40CFR14 1.24, 
Requirements for Sampling and Analytical Testing; 
40CFR14 1.32 Public Notification Requirements. 
FIFRA 40CFRl80.220 tolerances on raw agricultural 
commodities. 
CERCLABARA 40CFR372.65: Form R de minimis 
Concentration Reporting Level: 0.1%. 

Description: Atrazine is a colorless or whitepystalline 
solid or powder. Often mixed with a liquid. Soluble in 
water; solubility = 68 ppm @ 25°C. Odorless. Molecular 
weight = 215.71. Melting/Freezing point = 174-177°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 1 ,  Flammability 0, Reactivity 0. Slightly 
soluble in water. Vapor pressure = 2.9 x mmHg @ 
20°C. Log KO, = 2.24-2.78. Unlikely to bioaccumulate in 
marine organisms. 
Incompatibilities: Strong oxidizers, acids. 
Permissible Exposure Limits in Air: The NIOSH(*) and 
ACGIH") recommended airborne exposure limit is 5 mg/m3 
TWA for a 10-hour and 8-hour workshift, respectively('). 
The DFG(3) has set a MAK limit value of 2 mg/m3. The 
Australian and Israel limit is 5 mg/m3 and Israel's Action 
Limit is 2.5 mg/m3 The HSE(33) (U.K.) and Mexico limit is 
10 mg/m3 TWA. Canadian Provincial Limts are: Alberta: 5 
mg/m3 TWA and 15 min. STEL of 10 mg/m3; British 
Columbia: 10 mg/m3; Ontario and Quebec: 5 mg/m3 
TWAEV. The former USSR-UNEP/IRPTC has 
set a MAC of 2 mg/m3 in workplace air and of 0.02 mgim' 
for both momentary and daily average exposure in ambient 
air in residential areas. In addition, several states have set 
guidelines or standards@") for atrazine in ambient air ranging 
from 50 pg/m' (North Dakota) to 80 pg/m3 (Virginia) to 100 
pg/m3 (Connecticut) to 1 19 pg/m3 (Nevada). 
Determination in Air: Use OSHA versatile sampler-2; 
Reagent; Gas chromatography/Electron capture detection; 
NIOSH #5602(18). 
Permissible Concentration in Water: A maximum level 
(MCL and MCGL) in drinking water of 0.003 mg/L has 
been set by EPA(62). The Canadian Drinking Water IMAC is 
0.06 mg/L. A suggested no-adverse effect level in drinking 
water has been calculated by NAS/NRC as 0.15 mgiL. An 
acceptable daily intake (ADI) of 0.02 15 mg/kg/day has been 
calculated for atra~ine(~"). A limit of 0.5 mg/L of atrazine has 
been specified by the former USSR-UNEP/IRPTC 
program(43) in water bodies used for domestic purposes.Also, 
several states have set guidelines for atrazine in drinking 
water@') ranging from 0.093 pg/L (Massachusetts) to 15 
pg/L (California) to 25 pg/L (New York) to 43 pg/L 
(Maine) to 150 pglL (Kansas). 
Determination in Water: Analysis of atrazine is by a gas 
chromatographic (GC) method applicable to the 
determination of certain nitrogen-phosphorus containing 
pesticides in water samples. In this method, approximately 
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1 1 of sample is extracted with methylene chloride. The 
extract is concentrated, and the compounds are separated 
using capillary column GC. Measurement is made using a 
nitrogen phosphorus detector. The method detection limit 
has not been determined for this compound, but it is 
estimated that the detection limits for the method analytes 
are in the range of 0.1 to 2 ,ug/L. 
Routes of Entry: Inhalation, passing through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact may cause congestion of 
heart, lungs and kidneys; low blood pressure; muscle 
spasms; weight loss; damage to adrenal glands, and skin and 
severe eye irritation. Because this material has a low vapor 
pressure, significant inhalation of vapors is unlikely at 
ordinary temperatures. 
Long Term Exposure: Atrazine is a suspected human 
carcinogen when exposure is chronic. It causes many kinds 
of cancer, including cancer of the breast, ovaries, uterus, 
testicles, as well as leukemia and lymphoma. It is an 
endocrine disrupting chemical. It interrupts regular hormone 
function, causing birth defects, reproductive tumors, and 
weight loss in mothers and embryos. Atrazine may cause 
skin allergy. Atrazine has the potential to cause weight loss, 
cardiovascular damage, retinal and some muscle 
degeneration, and mammary tumors from a lifetime 
exposure at levels above the MCL. Atrazine is possibly 
carcinogenic to humans (IARC, 3). There is inadequate 
evidence to confirm carcinogenicity of atrazine in humans. 
However, there is the increased risks for tumors known to be 
associated with hormonal factors. These have been observed 
in both animals and human beings, and are consistent with 
the known effects of atrazine on the hypothalamic pituitary 
gonadal axis. 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, liver. 
Medical Surveillance: Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

EPA, Office of Pesticide Programs, 40 CFR 180.220, 
“Pesticide Residue Limits,” 
wwv.epa.govipesticideslfood1viewtols. htm 

Federal Register Environmental Documents, EPA, 
www.epa.gov/fedrgstrlEPA-PESTI2002/JulylDay- 
17/pl7870.htm 
FIFRA Scientific Advisory Panel, June 2000. 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
ATSDR, U.S. Department ofHealth and Human Services, 
Public Health Service, “Managing Hazardous Materials 
Incidents,” Atlanta, GA (June 2003) 
Agency for Toxic Substances and Disease Registry 
(ASTDR), “Public Health Statement for Atrazine,” Sept., 
200 1 ,http:llwvw.atsdr.cdc.govltoxprofileslphs 1 53 .htm 
Interim Reregistration Eligibility Decision for Atrazine, 
Case No. 0062, EPA, January 31, 2003. 
http://www.epa.gov/REDs/atrazine-ired.pdf 
“Summary of Atrazine Risk Assessment,” EPA, May 2, 
2002, 
www .epa. eov/oppsrrd 1 ireregi strati on/atrazine/in dex. htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Atrazine,” Trenton, 
NJ (June 1998), 
www. state.ni .uslhealtWeoh/rtkweblrtkhsfs.htm 

Auram ine 

Use Type: Fungicide 
CAS Number: 492-80-8; 2465-27-2 (hydrochloride salt) 
Formula: C,,H2,N3; (CH3)2N-C,H,CNH-C,H,-N(CH,), 
Alert: Auramine should be handled as a carcinogen with 
extreme caution. 
Synonyms: Apyonine auramarine base; Auramina 
(Spanish); Auramine base; Auramine N base; Auramine 
OAF; Auramine 0 base; Auramine SS; Basic Yellow 2; 
Baso Yellow 124; Benzeneamine, 4,4‘-cabonimidoylbis[N- 
dimethyl-; C. I. Solvent Yellow 34; Brilliant Oil Yellow; 
4,4’-carbonimidoylbis(N,N-dimethylbenzenamine); C.I. 
41000B; C.I. Basic Yellow 2, free base; C.I. Solvent Yellow 
34; 4,4’-Dimethylaminobenzophenonimide; Glauramine; 
4 , 4 - (  Im i d o  c a r  b o n y  I )  b i s ( N ,  N-d ime  thy  Ian i l i ne ) ;  
Tetramethyldiaminodiphenylacetimine; Yellow pyoctanine 
Trade Names: TOBAZ@, Mallinckrodt, Inc. (USA), 
canceled; WAXOLINE YELLOW O@ 
Producers: Aldrich Chemical (USA); Merck (Germany); 
Whyte Agrochemical (UK) 
Chemical Class: Unclassified 
EPMOPP PC Code: 039501 
California DPR Chemical Code: 702 
R TECS Number: BY3 500000; BY3 675000 (hydrochloride 
salt) 
EINECS Number: 2 19-567-2 
Uses: Auramine is used industrially as a dye or dye 
intermediate for coloring textiles, paper, and leather. Also 
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used as an antiseptic (a powerful antiseptic in ear and nose 
surgery and in gonorrhea treatment). 
CarcinogedHazard Classijications 
California Prop. 65: Carcinogen 
IARC: Group 2B; Carcinogenic, Sufficient animal data 
Label Signal Word: CAUTION 
Regulatory Authority: - 

Carcinogenic (UN)(”) (Animal Positive) (DFCI)(~)(IARC) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
The “Director’s List” (CALIOSHA) 
Banned or Severely Restricted (Italy, Sweden) (UN)(’3) 
Air Pollutant Standard Set (North Dakota, New York)@’) 
EPA Hazardous Waste Number (RCRA No.): U014 (as 
C.I. Solvent Yellow 34) 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
SuperfundIEPCRA 40CFR302.4, Appendix A, RQ: 
CERCLA, 100 Ib (45.4 kg) 
CERCLAISARA 40CFR372.65: Form R de minimis 
Concentration Reporting Level: 0.1%. 

Description: Auramine is a yellow, crystalline powder or 
flaky material. MeltinglFreezing point = 136°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 1, Reactivity 0. Soluble in water. 
Incompatibilities: Strong oxidizers. Emits nitrogen oxides 
and hydrogen chloride when heated to decomposition. 
Permissible Exposure Limits in Air: No occupational 
exposure limits have been established. However auramine 
may be a carcinogen; there may be no safe level of 
exposure. This chemical can be absorbed through the skin, 
thereby increasing the potential for exposure. Zero in New 
York, North Dakota(60) in ambient air. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin absorption. 
Low-level dermal exposure to the consumer may occur but 
would be limited to any migration of auramine from fabric, 
leather, or paper goods. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact can irritate the eyes, and 
may cause damage. Skin absorption may result in dermatitis 
and bums, nausea and vomiting. 
Long Term Exposure: Commercial auramine is 
carcinogenic in mice and rats after oral administration, 
producing liver tumors, and after subcutaneous injection in 
rats, producing local sarcomas. The manufacture of 
auramine (which also involves exposure to other chemicals) 
has been shown in one study to be causally associated with 
an increase in bladder cancer. The actual carcinogenic 
compound(s) has not been specified precisely. 
Points of Attack: Liver, bladder. 
Medical Surveillance: Monthly urinalysis. Physical exam 
every 6 months focused on bladder. 
First Aid: If this chemical gets into the eyes, remove any 

contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 1, No. 5, 37-38 (1981). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Auramine,” Trenton 
N J  (Apr i l  1 9 9 7 ,  r ev .  Februa ry  2 0 0 4 ) .  
httv:l/www.state.ni .uslhealthieokirtkwebl2894.~df 

Azacosterol Dihydrochloride 

Use Type: A bird sterilant 
CAS Number: 1249-84-9 
Formula: C,,H,,CI,N,O 
S y n o n y m s :  1 7 - [ ( (  3 - 
(dimethylamino)propyI)methyl)amino]-,dihydrochloride, 
(3p, 17,8)-; Azasterol HCL; Azacosterol hydrochloride; 
Diazacholesterol dihydrochloride; 20,25-Diazacosterol 
h y d r o  c h I o r i d e ; 1 7 -p- [ ( 3  - ( D i m e  t h y 1 a m i n o )  - 
propyl)methyIamino]androst-5-en-3-~-01 dihydrochloride 
Trade Names: AZASTEROL@; IMD-760@; ORNITROL@, 
Avitrol (USA), canceled; SC-12937@ 
Producers: Avitrol (USA) 
Chemical Class: Organochlorine 
EPMOPP PC Code: 098 10 1 
Cali$ornia DPR Chemical Code: 2026 
Uses: Not registered in the U.S. Used as an avian sterilant. 
Carcinogen/Hazard Classijications 
Label Signal Word: CAUTION 
Description: Crystalline solid. Molecular weight = 388.71. 
Incompatibilities: When heated to decomposition or on 
contact with acids or acid fumes, may produce highly toxic 
chloride fumes; deadly phosgene gas may be formed. May 
cause pitting of some metals. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. Absorbed through 
the intact skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritating to eyes, skin, mucous 
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membranes. Large doses can cause central nervous system 
depression, dizziness, weakness, headache, nausea, 
vomiting, and difficult breathing. Apprehension, anxiety, 
confusion, nervous excitation; dizziness; headache; 
numbness and weakness in limbs; muscle twitching, 
tremors; nausea and vomiting; slow, shallow respiration, 
bluish face; convulsions; loss of consciousness; breathing 
stops; death. At fire temperatures can produce coughing, 
choking, difficult breathing, and cyanosis. 
Points ofAttack: CNS. May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from skin is of 
extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Directly, 
irrigate with large amounts ofplain, tepid water or saline for 
20 minutes, occasionally lifting the lower and upper lids. 
During this time, remove contact lenses, if easily removable 
without additional trauma to the eye. Get medical aid 
immediately. Have physician check for possible delayed 
damage. Skin: Get medical aid. Skin and/or eye contact can 
cause dangerous amounts of these chemicals to be absorbed 
into the bloodstream. Wearing the appropriate PPE 
equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 
water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines; therefore, items such as 
leather shoes, gloves, and belts should be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do NOT induce vomiting.* In 
cases of ingestion, Do not induce vomiting; the patient is at 
risk of CNS depression or seizures, which may lead to 
pulmonary aspiration during vomiting. If the victim is 
conscious and able to swallow, *administer an aqueous 
slurry of activated charcoal at 1 gmkg  (usual adult dose 
60-90 g, child dose 25-50 8). A soda can and straw may be 
of assistance when offering charcoal to a child. The efficacy 
of activated charcoal for some organochlorine poisoning 
(such as chlordane) is uncertain. If victim is 

UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. 
*In some cases you may be spec$cally instructed by Poison 
Control to induce vomiting by way of2 tablespoons ofsyrup 
of ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organochlorine pesticides, immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. If 
breathing is difficult, administer 100% humidified 
supplemental oxygen through bag/mask apparatus until 
medical help arrives. Do not leave victim unattended. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Azad i rac hti n 

Use Type: Insecticide and nematicide 
CAS Number: 1 1 141 - 17-6 
Formula: C,,H,,O,, 
Synonyms: Azadirachtin A 
Trade Names: ALIGN@; AZATIN EC@, Certis USA (USA); 
AZATIN@-XL PLUS, Certis USA (USA); AZATROL EC@, 
Pbi/Gordon (USA); AMAZIN@, AMVAC Chemical (USA); 
ECOZIN@, AMVAC Chemical (USA); EI-783@,Pbi/Gordon 
(USA); MARGOSAN-O@, Certis USA (USA); NEEM@, 
Certis USA (USA); NEEMAZAL@, Coromandel Fertilisers 
(India); ORNAZIN@, AMVAC Chemical (USA); 
SALANNIN@; SUPEFWEEM@, Certis USA (USA); 

Producers: AMVAC Chemical (USA); Certis USA (USA); 
Coromandel Fertilisers (India); Pbi/Gordon (USA); Pioneer 
Enterprise (India); United Agro Industries (India) 
Chemical Class: Tetranortriterpenoid 
EPMOPP PC Code: 12 170 1 
California DPR Chemical Code: 2328 
Uses: Azadirachtin is an extract of fruit from the Neem tree, 
which is largely grown in India. It is used as a commercial 
insect growth regulator that controls the metamorphosis 
process as the insect passes from the larva stage to the pupa 
stage. The Neem tree also yields extracts from its bark, 
leaves and wood that are used in medicine and cosmetics. 
Human toxicity (long-term)(77’: Very low-225.00 ppb, 
Health Advisory 
Fish toxicity ( t l i re~hold) (~~:  High-4.46000 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 

TURPLEX@ 
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U.S. Maximum Allowable Residue Levels for Azadirachtin 
(40 CFR 180.1 1 19): 

Raw agricultural commodities - 
Carcinogen/Hazard Classif cations 
Label Signal Word: CAUTION or WARNING 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: A yellow to amber viscous liquid. 
Characteristic odor. Molecular weight = 720.69. 
MeltindFreezing point = 155°C. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

CROP PPm 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Azadirachtin,” Oregon 
State University, Corvallis, OR. 
http:l/extoxnet.orst.edu/pips/azadirac. htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Azadirachtin,” 40 CFR 180.1 1 19, 

:llwww.epa.rov/pesticideslfood/viewtols.htm 

Azi n p hos-ethyl 

Use Type: Insecticide and miticide 
CAS Number: 2642-7 1-9 
Formula: C ,2H, ,N,0,PS2 
Alert: Not registered for use in the United States. 
Synonyms: Azinfos-ethyl (Dutch); Azinos; Azinphos-aethyl 
(German); Azinphos etile (Italian); Benzotriazine derivative 
of an ethyl dithiophosphate; Ethyl azinphos; 0,O-Diethyl-S- 
(4-oxobezotriazin-3-methyl)-dithiophosphat (German); 
O,O-Diethyl-S-((4-oxo-3 H- 1,2,3 -bezotriazin-3 -yl)-methyl)- 
dithiophosphat (German); O,O-Diethyl-S-(4-oxo-3H- 1,2,3- 

bezotriazine-3-yl)methyl)-dithiophosphate; 0,O-Diethyl- S- 
(4-oxobezotriazino-3-methyl)-phosphorodithioate; O, 0- 
Diethylphosphorodithioate-ester with 3-(mercaptomethy1)- 
1,2,3-benzotriazin-4(3H)-one; O,O-Diethyl-S-[(4-0~0-3H- 
1,2,3-bezotriazin-3yl)methyl]-dithio fosfaat (Dutch); 0,O- 
Dietil-S-[(4-oxo-3H- 1,2,3-bezotriazin-3 il)metil]-ditiofosfato 
(Italian); 3,4-Dihydro-4-oxo-3-benzotriazinylmethy1 0,O- 
diethyl phosphorodithioate; S-(3,4-Dihydro-4-0~0- 1,2,3- 
benzotriazin-3-ylrnethyl)O, 0-diethyl phosphorodithioate; 
ENT 22,014; Ethyl guthion; Etil azinfos (Spanish); 
Etiltriazotion; Triazotion (Russian) 
Trade Names: ATHYL-GUSATHION@; BAY I6225@, 
Bayer Cropscience (Germany); BAYER 16259@, Bayer 
Cropscience (Germany);  COTNION-ETHYL@; 
CRYSTHION@; CRYSTHYON@; GUSATHION A@; 
GUSATHION A INSECTICIDE@; GUSATHION 
ETHYL@; GUTHION ETHYL@, Bayer Cropscience 
(Germany), canceled; GUTHION INSECTICIDE@, Bayer 
Cropscience (Germany), canceled; R 15 13@ 
Producers: Bayer Cropscience (Germany); Makhteshim 
Agan (Israel); Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 058002 
California DPR Chemical Code: 4053 
RTECS Number: TD8400000 
EINECS Number: 220- 147-6 
Uses: It is a non-systemic organophosphate insecticide and 
miticide with good ovicidal properties and long persistence. 
It is not registered for use in the U.S. Among other crops, it 
is used on cotton, citrus, vegetables, potatoes, tobacco, rice 
and cereals to control caterpillars, beetles, aphids, spiders 
and many other insects. 
Carcinogen/Hazard Classifications 
Label Signal Word: DANGER 
WHO Acute Hazard: Class Ib, highly hazardous 
Regulatory Authority: 

Banned or Severely Restricted (UN)(35) 
Very Toxic Substance (World Bank)(”) 
AB 1803-Well Monitoring Chemical (CAL) 
U.S. DOT Inhalation Hazard Chemicals as 

CERCLAEARA 40CFR302, Extremely Hazardous 

Superfund/EPCRA 40CFR302.4, Appendix A, RQ: EHS, 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: Azinphos-ethyl is a colorless crystalline 
substance. MeltingjFreezing point = 53°C. Boiling point = 

1 1 1 “C. Slightly soluble in water. 
Incompatibilities: Strong oxidizers, strong acids. 
Permissible Exposure Limits in Air: No standards set. 
However dusts or mists are poisonous. 
Determination in Air: OSHA versatile sampler-2; 

organophosphates 

Substances: TPQ = 100/10,000 Ib (45.4/4,540 kg) 

1 Ib (0.454 kg) 

Appendix B) 
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Toluene/Acetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides‘”). 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin absorption. 
Harmful Effects and Symptoms 
Short Term Exposure: The symptoms are similar to 
parathion. Nausea is often the first symptom followed by 
vomiting, abdominal cramps, diarrhea and excessive 
salivation. Also common in inhalation exposure are 
headache, giddiness, vertigo and weakness, nasal discharge 
and a sensation of tightness in the chest. Other symptoms 
include blurring or dimness of vision; tearing; eye muscle 
spasm and pain; pinpoint pupils; loss of muscle 
coordination; slurring of speech; muscle twitching 
(especially tongue and eyelids); difficulty in breathing; 
excessive secretions of mucous in mouth, nose, and 
respiratory tract; convulsions and coma. The systemic 
effects of this compound are similar to parathion. It is an 
extremely potent systemic toxicant via ingestion, inhalation 
and skin contact. It may cause death or permanent injury 
after very short exposure to small quantities. The LD,, (oral, 
rat ) = 7 mg/kg(’’. A cholinesterase inhibitor. Like similar 
organic phosphorus poisons, guthion-ethyl may act as an 
irreversible inhibitor of the enzyme cholinesterase. This 
enzyme allows the accumulation of large amounts of 
acetylcholine. Death can be caused when a critical level of 
cholinesterase depletion is reached. Recovery may be 
complete when the poisoned victim has had time to recover 
and regenerate cholinesterase. Delayed pulmonary edema 
may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttuck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “nomal.” 
Reassignment to work not involving organophosphate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 

system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of I g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be spec$cally 
instructed by poison control to induce vomiting by way of2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
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training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mgkg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Azinphos-ethyl,” 
Trenton NJ (August 2002). 
httdIwww.state.nj .usihealth/eoh/rtkweb/2 1 40.pdf 

List of Lists, Sacramento CA (February 1997). 
California Environmental Protection Agency Chemical 

Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Azinphos-Ethyl,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 

Azi n p hos-methyl 

Use Type: Insecticide and acaricide 
CAS Number: 86-50-0 
Formula: C ,,H ,,N,O,PS, 
Alert: Azinphos-methyl liquids with a concentration greater 
than 13.5% are classified as Restricted Use Pesticides 
(RUP). 
Synonyms: Azinfos-methyl (Dutch); Azinphosmetile 
(Italian); Benzotriazine derivative of a methyl 
dithiophosphate; Benzotriazinedithiophosphoric acid 
dimethoxy ester; DBD; S-(3,4-Dihydro-4-oxobenzo 
[ a ] [  1 , 2 , 3 ] t r i a z i n - 3 - y l m e t h y l )  0 , O - d i m e t h y l  
p h o s p h o r  o d i t h i o a t  e ;  S -  ( 3 , 4  - D  i h y d r o - 4 -  
oxobenzol[d] [ 1,2,3]triazin-3-ylmethyl) 0,O-dimethyl 
phosphorodithioate;  S-(3,4-Dihydro-4-0~0- 1,2,3- 
benzotriazin-3 -ylmethyl) 0,O-dimethyl hosphorodithioate; 
Dimethoxy ester of (4-0x0- 1,2,3-benzotriazin-3(4H)- 
yl)methyl ester of dithiophosphoric acid;O, 0-Dimethyl-S- 
( 1,2,3-bezotriaziny1-4-keto) methylphosphorodithioate; 
O,O-Dimethyl-S-(3,4-dihydro-4-keto- 1,2,3-bezotriazinyl-3- 
methyl) dithiophosphate; O,O-Dimethyl-S-(4-oxo- 1,2,3- 
bezotriazin-3(4H)-yl methy1)phosphorodithioate; 
Dimethyldithiophosphoric acid N-methylbenzazimide ester; 
O,O-Dimethyl-S-(4-oxo-3H- 1,2,3 -benzotriazine-3-methyl) 
phosphorodithioate; O,O-Dimethyl-S-(4-oxo-benzotriazino- 
3-methyl) phosphorodithioate; O,O-Dimethyl-S-(4-oxo- 
1,2,3-benzotriazino(3)-methyl) thiophosphorodithioate; 
O,O-Dimethyl-S-[(4-oxo-3H- 1,2,3-benzotriazin-3-yI]- 
methy1)dithiophosphat (German); 0,O-Dimethyl-S-0x0- 
1,2,3-benzotriazin-3-(4H)-yl-methyl) phosphodithioate; Ent 
23,233; 3-(Mercaptomethy1)- 1,2,3-benzotriazin-4(3H)-one- 
O,O-dimethyl phosphorodithioate; 3-(Mercaptomethy1)- 
1,2,3-benzotriazin-4(3H)-one-O, 0-dimethyl phos- 
phorodithioate-S-ester;  Methyl azinphos;  N -  
methylbenzazimide, dimethyldithiophosphoric acid ester; 
Metil azinfos (Spanish); Metiltriazotion (Russian); NCI- 
COO066 
Trade Names: ACIFON@, General Quimica (Spain); 
AZINPHOS-METHYL GUTHION@, Bayer Cropscience 
(Germany); BAY 9027@, Bayer Cropscience (Germany); 
BAYER 17 147@, Bayer Cropscience (Germany); 
CARFENE@; COTNION-METHYL@, Bayer Cropscience 
(Germany); CRYSTHION 2L@; CRYSTHYON@; DBD@; 
GOTHNION@, Bayer Cropscience (Germany); 
GUSATHION@, Bayer Cropscience (Germany); 
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GUSATHION M@, Bayer Cropscience (Germany); 
GUTHION@, Bayer Cropscience (Germany); METHYL 
GUTHION@, Bayer Cropscience (Germany; R 1582@ 
Producers: Bayer Cropscience (Germany); DuPont (USA); 
Ehrenstorfer, Dr.(Gennany); General Quimica (Spain); 
Makhteshim Agan (Israel); Rhone-Poulenc Agro France 
(France); Sigma-Aldrich Laborchemikalien (Germany); 
Zag0 Asia Ltd. (Singapore) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 05800 1 
Calijiornia DPR Chemical Code: 3 14 
ICSC Number: 0826 
RTECS Number: TE1925000 
EEC Number: 0 15-039-00-9 
EINECS Number: 220-147-6 
Uses: Also used as an intermediate in the manufacture, 
formulation and application of insecticides and acaricides 
Human toxicity (long-term)(7v: Intermediate-1 0.50 ppb, 
Health Advisory 
Fish toxicity Extra high-0.28 63 6 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Azinphos- 
methyl (40 CFR 180.154): 

Alfalfa 2.0 
Alfalfa, hay 5.0 
Almond 0.2 
Almond, hulls 5.0 
Apple I .5 
Bean, snap, succulent 2.0 
Blackberry 2.0 
Blueberry 5 .O 
Boys en berry 2.0 
Broccoli 2.0 
Brussels sprouts 2.0 
Cabbage 2.0 
Cauliflower 2.0 
Celery 2.0 
Cherry 2.0 
Clover 2.0 
Clover, hay 5.0 
Cotton, undelinted seed 0.5 
Crabapples 1.5 
Cranberry 0.5 
Cucumber 2.0 
Eggplant 0.3 
Filbert 0.3 
Fruit, citrus, group 10 2.0 
Grape 5.0 
Logan berry 2.0 
Melon 2.0 
Onion 2.0 
Parsley, leaves 5.0 
Parsley, roots 2.0 

CROP PPm 

Peach 2.0 
Pear 1.5 
Pecan 0.3 
Pepper 0.3 
Pistachio 0.3 
Plum, prune, fresh 2.0 
Potato 0.2 
Quince 1.5 
Raspberry 2.0 
Spinach 2.0 
Strawberry 2.0 
Sugarcane, cane 0.3 
Tomato, post-h 2.0 
Trefoil, birdsfoot 2.0 
Trefoil, birdsfoot, hay 5.0 
Walnut 0.3 
CarcinogedHazard Classifkations 
U.S. EPA Carcinogens: Not listed 
U.S. NTP Carcinogen: Not listed 
California Prop. 65: Not listed 
IARC: Not listed 
Label Signal Word: DANGER and POISON, depending 
on formulation 
WHO Acute Hazard: Group IB, highly hazardous 
Endocrine Disruptor: Not listed 
Regulatory Authority : 

Banned or Severely Restricted (various countries) 

Very Toxic Substance (World Bank)“’) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Air Pollutant Standard Set (ACGIH)‘” (DFG)(3) (HSE)(33) 
(OSHA)(S8) (Australia) (Israel) (Mexico) (California) 
Clean Water Act: 40CFRI 16.4 Hazardous Substances; 
40CFRI 17.3, RQ (same as CERCLA) as guthion 
CERCLAKARA 40CFR302, Extremely Hazardous 
Substances:TPQ = 100/10,000 Ib (45.4/4,540 kg) 
Superhnd/EPCRA 40CFR302.4, Appendix A, RQ: EHS, 
1 Ib (0.454 kg) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 
Canada: Drinking Water MAC 
FIFRA, 4OCFRI 52.175 (RUP) 
(RUP) Liquid formulations 213.5% are currently 
classified as restricted-use chemicals. (Purdue University, 
National Pesticide Information Retrieval System) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
EPCRA Section 304 RQ: CERCLA, 1 lb (0.454 kg) 
EPCRA Section 302, Extremely Hazardous Substances: 

(w)U 3)(3 5 )  

(CALI 

TPQ = 100/10,000 Ib (45.4/4,540 kg) 
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Description: Colorless crystalline solid (pure) or brown 
waxy solid. Solubility in water; solubility = 29 mg/L @ 
20°C. Molecular weight = 3 17.33. Density = 1.44 @ 20°C. 
Melting/Freezing point = 73°C. Vapor pressure = 2.0 x lo-’ 
mmHg; 0.53 mPa @ 20°C. Log KO, = 2.78. Values ofmore 
than 3.0 are likely to bioaccumulate in marine organisms. 
Incompatibilities: May be dissolved in flammable solvent; 
containers may explode at elevated temperatures. Keep 
away from oxidizers, sulfuric acid, caustics, ammonia, 
aliphatic amines, alkanolamines, isocyanates, alkylene 
oxides, epichlorohydrin. 
Permissible Exposure Limits in Air: The Federal NIOSH/ 
OSHA‘” value is 0.2 mg/m3 TWA with the notation “skin” 
indicating the potential for cutaneous absorption. The 
ACGIH value is the same, including “skin” notation‘’). The 
DFG‘’) has set a MAK of 0.2 mg/m’ and Peak Limitation of 
10 times normal MAK (30 min. average value; do not 
exceed during workshift). HSE‘33) level is 0.2 mg/m3 and 
STEL value of 0.6 mg/m’. California, Australia, Mexico, 
and Israel values are 0.2 mg/m3 TWA. Israel set an Action 
Level of 0.1 mg/m3TWA. Mexico’s STEL is 0.6 mg/m3. 
Canadian Provincial: Alberta and British Columbia: 0.2 
mg/m3TWA and STEL of 0.6 mgim’. Ontario and Quebec: 
0.2 mg/m’ TWAEV. All regulatory authorities have 
warnings about skin absorption. The NIOSH(2) IDLH level 
= 10 mgim’. Because no useful data on acute inhalation 
toxicity are available concerning the toxic effects produced 
by azinphos-methyl, the chosen IDLH has been based on an 
analogy with parathion, which has an IDLH of 20 mg/m3. 

Determination in Air: Collection by impinger or fritter 
bubbler, analysis by gas liquid chromatography. OSHA 
ve r sa t i l e  s ample r -2 ;  To luene iAce tone ;  Gas  
chromatography/Flame photometric detection for sulfur, 
nitrogen, or phosphorus; NIOSH Method (IV) #5600, 
Organophosphorus pesticides.‘”) 
Permissible Concentration in Water: For the protection of 
freshwater and marine aquatic life, a criterion of 0.01 pg/L 
has been suggested by EPA. For the protection of human 
health, a no-adverse effect level in drinking water has been 
calculated by NAS/NRC‘46) as 0.088 mg/L. An allowable 
daily intake of 0.0125 mg/kg/day was calculated. Canada’s 
maximum allowable concentration (MAC) in drinking water 
is 0.02 mg/L. The State of Maine@’) has set a guideline of25 
pg/L for Azinphos-methyl in drinking water. 
Determination in Water: Pesticide residue methods which 
should be applicable involve hydrolysis with KOH in 
isopropanol to give anthranilic acid which is diazotized and 
coupled to give a measurable color. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
Symptoms include nausea, vomiting, diarrhea, excessive 
salivation, blurring of vision and other signs of 

(NIOSH‘~)) 

cholinesterase inhibition, loss of muscle coordination, 
twitching of muscles, confusion, difficulty breathing, 
convulsions, and death are observed with this 
organophosphate poison. The LD,, (oral, rat) = 11 mgkg. 
The acute toxicity rating is extremely toxic. Probable oral 
lethal dose in humans is 5-50 mglkg. or between 7 drops and 
1 teaspoon for a 70 kg (1 50 Ib) person. This is a potent 
cholinesterase inhibitor which can cause death. 
Lethal concentration data: Rat 69/1H*; Rat 79/1H** 
*Newell & Dilley 1978; **Sanderson 1961. 
Short Term Exposure: Exposure can cause rapid, fatal 
organophosphorus poisoning. Inhalation can irritate the 
lungs causing coughing andor shortness of breath. Higher 
exposures can cause pulmonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death. Organic phosphorus insecticides are absorbed 
by the skin, as well as by the respiratory and gastrointestinal 
tracts. They are cholinesterase inhibitors. Symptoms of 
exposure include headache, giddiness, blurred vision, 
nervousness, weakness, nausea, cramps, diarrhea, and 
discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of 
reflexes and loss of sphincter control. Delayed pulmonary 
edema may occur after inhalation. 
t o n g  Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system causing weakness, “pins and needles,” and poor 
coordination in arms and legs, with repeated exposure, 
resulting in convulsions, respiratory failure. May cause liver 
damage. Repeated exposure may cause personality changes 
of depression, anxiety, or irritability. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regulartimes after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
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support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specifically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup ofwater. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 

according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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Azoxystrobin (BSI, I S 0  ) 

Use Type: Fungicide 
CAS Number: 13 1860-33-8 
Synonyms: Azoksystrobin; Azoxistrobin; Azoxystrolin 
Trade Names: ABOUND@, Syngenta (Switzerland); 
AMISTAR@, Syngenta (Switzerland); BANKIT@. 
HERITAGE@, Syngenta (Switzerland); ICIA5504 8OWG@, 
Syngenta (Switzerland); PROTEGE@, Syngenta 
(Switzerland); PROTEGE-ALLEGIANCE WP@, Gustafson 
(USA); PROTEGE-FL SEED APPLIED FUNGICIDE@, 
Gustafson (USA); QUADRIS OPTI@, Syngenta 
(Switzerland); QUILT@, Syngenta (Switzerland); 
SOYGARD WITH PROTEGE@, Gustafson (USA) 
Producers: Gustafson (USA); Syngenta (Switzerland) 
Chemical Class: Strobin 
EPMOPP PC Code: 1 2 8 8 1 0 
California DPR Chemical Code: 4037 
Uses: Azoxystrobin is a systemic, broad-spectrum fungicide 
that was first introduced in 1998. It inhibits spore 
germination and is used on grape vines, cereals, potatoes, 
apples, bananas, citrus, tomatoes and other crops. Largest 
crop uses in California are on almonds, rice, pistachios, 
wine grapes, raisins and garlic. Among the diseases it 
controls are rusts, downey and powdery mildew, rice blast 
and apple scab. 
Human toxicity (long-term)(77): Very low-1260.00 ppb, 
Health Advisory 
Fish toxicity ( thresl i~Id)(~~: Intermediate-54.86655 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
Label Signal Word: CAUTION or WARNING 
U.S. Maximum Allowuble Residue Levels forAzoxystrobin 
(40 CFR 180.507): 

CROP PPm 
Acerola 2 
Almond, hulls 4 
Artichoke, globe 4 

Atemoya 2 
Asparagus 0.04 

Avocado 2 
Banana 2 
Banana, pulp 0.1 

Barley, bran 
Barley, grain 
Barley, hay 
Barley, straw 
Biriba 
Brassica, head and stem, subgroup 5a 
Brassica, leafy greens, subgroup 5b 
Bushberry, subgroup 13b 
Caneberry, subgroup 13a 
Canistel 
Canola, seed 
Cattle, mbyp 
Cherimoya 
Chickpea, seed 
Citrus, dried pulp 
Citrus, oil 
Coriander, leaves 
Corn, field, forage 
Corn, field, grain 
Corn, field, refined oil 
Corn, field, stover 
Corn, pop, grain 
Corn, pop, stover 
Corn, sweet, forage 
Corn, sweet, kernel plus cob 
with husks removed 
Corn, sweet, stover 
Cotton, gin byproducts 
Cotton, undelinted seed 
Cranberry 
Custard apple 
Eggplant 
Feijoa 
Fruit, citrus, group 10 
Fruit, stone, except cherry 
Goat, mbyp 
Grape 
Grass, forage 
Grass, hay 
Guava 
Herb subgroup 19a, dried, 
except chive 

Herb subgroup 19a, fresh, 
Except chive 

Hop, dried cones 
Horse, mbyp 
Ilama 
Jaboticaba 
Jackfruit 
Juneberry 
Lingonberry 
Longan 
Loquat 

Hog, mbyp 

0.2 
0.1 
15 
4 
2 
3 
25 
3 
5 
2 
1 
0.07 
2 
0.5 
2 
4 
30 
12 
0.05 
0.3 
25 
0.05 
25 
12 

0.05 
25 
0.02 
0.02 
0.5 
2 
2 
2 
1 
1.5 
0.07 
1 
15 
20 
2 

260 

50 
0.01 
20 
0.07 
2 
2 
2 
3 
3 
2 
2 



 

Lychee 
Mango 
Nut, tree, group 14 
Okra 
Onion, dry bulb 
Onion, green 
Papaya 
Passionfruit 
Pawpaw 
Pea and bean, dried shelled, except 
soybean, subgroup 6c 

Pea and bean, succulent shelled, 
subgroup 6b 

Peanut 
Peanut, hay 
Peanut, refined oil 
Pecan 
Pepper 
Peppermint, tops 
Persimmon 
Pistachio 
Potato 
Pulasan 
Ram but an 
Safflower, seed 
Salal 
Sapodilla 
Sapote, black 
Sapote, mamey 
Sapote, white 
Sheep, mbyp 
Soursop 
Soybean, forage 
Soybean, hulls 
Soybean, seed 
Spanish lime 
Spearmint, tops 
Star apple 
Star fru it 
Sugar apple 
Tamarind 
Tomato 
Tomato, paste 
Turnip, greens 
Vegetable, leafy, except 
brassica, group 4 

Vegetable, leaves of root and 
tuber, group 2 
Vegetable, legume, edible podded, 
subgroup 6a 

Vegetable, root, subgroup l a  
Vegetable, tuberous and corm, 
subgroup l c  

Watercress 

2 
2 
0.02 
2 
1 
7.5 
2 
2 
2 

0.5 

0.5 
0.2 
15 
0.6 
0.0 1 
2 
30 
2 
0.5 
0.03 
2 
2 
1 
3 
2 
2 
2 

Wax Qambu 2 
Wheat, bran 0.2 
Wheat, grain 0. I 
Wheat, hay 15 
Wheat, straw 4 
Carcinogen/Hazard Classifications 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 111, slightly hazardous 
Routes of Entry: Skin contact and inhalation 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. May cause skin sensitization. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

2 
0.07 
2 
25 
1 
0.5 
2 
30 
2 
2 
2 
2 
0.2 
0.6 
25 

30 

50 

3 
0.5 

0.03 
3 
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Barban (ANSI) 

Use Type: Herbicide 
CAS Number: 10 1-27-9 
Formula: C, ,H,CI,NO, 
Synonyms: 2-Butynyl-4-chloro-m-chlorocarbanilate; 
Carbamic acid, 3-chlorophenyl-, 4-chloro-2-butynyl ester; 
Carbanilic acid, 3-chloro-, 4-chloro-2-butynyl ester; 4- 
Chloro-2-butynyl-(3-chlorophenyl)carbamate; CBN; (4- 
Chlor-but-2-in-yI)-n-(3-chlor-phenyl)-carbamat (German); 
Chlorinat; Chloro-2-butynyl-m-chlorocarbamate; 4- 
Chlorobut-2-ynyl-m-chlorocarbanilate; 4-Chloro-2-butynyl- 
m - c h l o r o c a r b a n i l a t e ;  4 - C h l o r o b u t - 2 - y n y l - 3 -  
chlorophenylcarbamate; 4-Chloro-2-butynyl-n-(3- 
chlorophenyl)carbamate; m-Chloro carbanilic acid-4-chloro- 
2-butynyl ester; n-(3-Chlorophenyl)carbamate de 4-chloro 
2-butynyle (French); (3-Ch1orophenyl)carbamic acid 4- 
chloro-2-butynyl ester 
Trade Names: A-980@; BARBAMATE@; BARBANE@; 
CARBIN@; CARBYNEB, Velsicol Chemical (USA) 
canceled 4/25/1986; CARYNE@; CS-847@; FISONS B25@; 

Producers: Fisons, Ltd; Spencer Chemical (USA); Syngenta 
(Switzerland); Velsicol Chemical (USA) 
Chemical Class: Carbamate 
EPMOPP PC Code: 0 1760 I 
California DPR Chemical Code: 55 
EINECS Number: 202-930-4 
Uses: Not registered in the U.S. Used for post-emergence 
control of grasses and wild oats in barley, lentils, peas, 
lentils, sugar beets, wheat, sunflower and flax crops. 
Fish toxicity (thre~Iiold)(~~’: Low-168.0 1099 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
CarcinogenLHazard Classipcations 
Label Signal Word: CAUTION 
Regulatory Authority: 

The “Director’s List” (CAL/OSHA) 
AB 1803 Well Monitoring Chemicals (CAL) 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0.056; Nonwastewater (mg/kg), 1.4 

Description: A colorless, crystalline solid. Practically 
insoluble in water. Molecular weight = 258.11. 
MeltindFreezing point = 75°C. Vapor pressure = 3.8 x lo-’ 
mmHg. 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. Contact with alkalis forms 
chlorine gas. Contact with acids forms P-chloroacrylic acid. 
When heated to decomposition, emits nitrogen oxides and 
chlorine fumes. 

NEOBAN~; s-w@ 

Permissible Concentration in Water: No criteria set. 
Runoff fi-om spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion and inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: Can cause contact dermatitis. Eye 
pupils are small; blurred vision; eye watering; runny nose; 
cough; shortness of breath; salivation; nausea, stomach 
cramps, diarrhea, and vomiting; increased blood pressure; 
profuse sweating; hypermotility, hallucinations; agitation; 
tingling of the skin; slow heartbeat; convulsions; fluid in 
lungs; loss of consciousness; incontinence; breathing stops; 
death. Carbamate insecticides inhibit the cholinesterase 
activity of enzymes, causing accumulation of acetylcholine 
at synapses and altering the way in which nervous impulses 
are transmitted. However, within several hours carbamates 
spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
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minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *in some cases you may be 
spec lfically instructed by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use badmask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Barium and Barium compounds 

Use Type: Rodenticide and used in making other pesticides. 
CAS Number: 7440-39-3 
Formula: Ba 
Synonyms: Bario (Spanish); Barium, elemental; Barium 
metal 
Producers: Aisonschem (China); Ashland Specialty 
Chemical (USA); Alquimia Mexicana (Mexico); ATOFINA 

(France); Barium & Chemicals (USA); Bayer (Germany); 
Chemical Products (USA); Clariant (Switzerland); Degussa- 
Huls (Germany); Gayatri Minerals & Chemicals (India); 
GFS Chemicals (USA); Merck (Germany); Solvay Barium 
Strontium (Germany) 
Chemical Class: Inorganic metal 
ICSC Number: 1052 
RTECS Number: CQ8370000 
EINECS Number: 23 1-149-1 
Uses: Metallic barium is used for removal of residual gas in 
vacuum tubes and in alloys with nickel, lead, calcium, 
magnesium, sodium, and lithium. Barium compounds are 
used in the manufacture of lithopone (a white pigment in 
paints), chlorine, sodium hydroxide, valves, and green 
flares; in synthetic rubber vulcanization, x-ray diagnostic 
work, glassmaking, papermaking, beet-sugar purification, 
animal and vegetable oil refining. They are used in the brick 
and tile, pyrotechnics, and electronics industries. They are 
found in lubricants, pesticides, glazes, textile dyes and 
finishes, pharmaceuticals, and in cements which will be 
exposed to saltwater; and barium is used as a rodenticide, a 
flux for magnesium alloys, a stabilizer and mold lubricant in 
the rubber and plastics industries, an extender in paints, a 
loader for paper, soap, rubber, and linoleum, and as a fire 
extinguisher for uranium or plutonium fires. 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)(33) (DFG)‘3) 
(OSHA)‘”) (Several States)@’) (Australia) (Israel) 
(Mexico) 
Water Pollution Standards Set (U.S. EPA)‘49) (former 
USSR)(43) (Several States)@’) (Canada)(Mexico) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL(Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): DO05 
RCRA Toxicity Characteristic (Section 261.24), 
Maximum Concentration of Contaminants, regulatory 
level, 100.0 mg/L 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents, 
waste number not listed. 
RCRA Maximum Concentration Limit for Ground Water 
Protection (40 CFW264.94), 1.0 mg/L 
RCRA 40CFR268.48; 61FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 1.2; Nonwastewater 
(mg/L), 7.6 TCLP 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List, Suggested methods (PQL ug/L): 
60 1 O(20); 7080( 1000) 
Safe Drinking Water Act: MCL, 1 mg/L; MCLG, 1 mg/L; 
Regulated chemical (47 FR 9352) 
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EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
Canada MAC for drinking water quality: 1 .O mg/L 
Mexico, Drinking Water 1 .O mg/L 

Description: Barium, Ba, a flammable, silver white or 
yellowish metal in various forms including powder. Barium 
may ignite spontaneously in air in the presence of moisture, 
evolving hydrogen. Density = 3.6. MeltingiFreezing point = 

725°C. Boiling point = 1640°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 1, 
Flammability 4, Reactivity 3. The primary sources are the 
minerals barite (BaSO,) and witherite (BaCO,). 
Incompatibilities: Barium powder may spontaneously ignite 
on contact with air. It is a strong reducing agent and reacts 
violently with oxidizers and acids. Reacts violently with fire 
extinguishing agents including water, bicarbonate, powder, 
foam, and carbon dioxide. The reaction with water, forms 
combustible hydrogen gas and barium hydroxide. Reacts 
violently with halogenated hydrocarbon solvents, causing 
fire and explosion hazard. 
Permissible Exposure Limits in Air: The Federal OSHA‘’) 
standard and ACGIH‘” recommended airborne limit for 
soluble barium compounds is 0.5 mg/m’TWA for an 8-hour 
workshift“). The NIOSH(*) level is the same for a 10-hour 
workshift. The DFG(3), HSE(33), Australia, Mexico, and 
Israel have adopted this same value and DFG has a Peak 
Limitation (5 min.) of 2 times normal MAK‘,); do not 
exceed more than 8 times during workshift. Israel’s Action 
Level is one half the TWA. The NIOSH‘’) IDLH level = 50 
mg/m3 (Ba, soluble compounds). In addition, several states 
have set guidelines or standards for barium in ambient air@’) 
ranging from 0.67 pg/m3 (New York) to 5.0 pg/m3 (Florida 
and North Dakota) to 8.0 pg/m3 (Virginia) to 10.0 pglm3 
(Connecticut) to 12.0 pg/m3 (Nevada). 
Determination in Air: Filter; Water; Flame atomic 
absorption spectrometry; NIOSH Methods (IV) #7056, 
Barium, soluble compounds. Collection on a cellulose 
membrane filter, workup with hot water, analysis by atomic 
absorption. See NIOSH Method #83 
Permissible Concentration in Water: EPA allows 2 parts 
of barium per million parts of drinking water (2 ppm). See 
Regulatory Authority for Canadian and Mexican levels. The 
former USSR-UNEP/IRPTC has set a MAC of 
4.0 mg/L in water bodies used for domestic purposes. Also, 
these states have set standards for barium in drinking 
water‘6’): a standard of 100 pg/L in Massachusetts and 
guidelines of 1000 pg/L in Maine and 1500 pg/L in 
Minnesota. 
Determination in Water: Conventional flame atomization 
does not have sufficient sensitivity to determine barium in 
most water samples; however, a barium detection limit of 10 
pg/L can be achieved, if a nitrous oxide flame is used. A 
concentration procedure for barium uses thenoyltrifluoro- 
acetone-methylisobutylketone extraction at a pH of 6.8. 

With a tantalum liner insert, the barium detection limit of 
the flameless atomic absorption procedure can be improved 
to 0.1 pg/L according to NAS/NRC(46’. 
Routes of Entry: Ingestion or inhalation of dust or fume, 
skin and/or eye contact 
Harmful Effects and Symptoms 
Short Term Exposure: Alkaline barium compounds, such 
as the hydroxide and carbonate, may cause local irritation to 
the eyes, nose, throat, and skin. 
Long Term Exposure: Barium poisoning is virtually 
unknown in industry, although the potential exists when the 
soluble forms are used. When ingested or given orally, the 
soluble, ionized barium compounds exert a profound effect 
on all muscles and especially smooth muscles, markedly 
increasing their contractility. The heart rate is slowed and 
may stop in systole. Other effects are increased intestinal 
peristalsis, vascular constriction, bladder contraction, and 
increased voluntary muscle tension. The inhalation of the 
dust of barium sulfate may lead to deposition in the lungs in 
sufficient quantities of produce “baritosis” (a benign 
pneumoconiosis). This produces a radiologic picture in the 
absence of symptoms and abnormal physical signs. x-rays, 
however, will show disseminated nodular opacities 
throughout the lung fields, which are discrete, but 
sometimes overlap 
Points of Attack: Heart, lungs, central nervous system, skin, 
respiratory system and eyes. 
Medicalsurveillance: Consideration should be given to the 
skin, eye, heart, and lung in any placement or periodic 
examination. 
First Aid: If a soluble barium compound gets into the eyes, 
remove any contact lenses at once and irrigate immediately. 
If a soluble barium compound contacts the skin, flush with 
water immediately. If a person breathes in large amounts of 
a soluble barium compound, move the exposed person to 
fresh air at once and perform artificial respiration. When a 
soluble barium compound has been swallowed, get medical 
attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
References: 

. 

Agency for Toxic Substances and Disease Registry, 
“ToxFAQs for Barium and Barium Compounds,” 
Atlanta, GA (September 1995). 
http://www.atsdr.cdc.~ov/tfacts24.html 
U.S. Environmental Protection Agency, Toxicology of 
Metals, Vol. 2: Barium, pp 71-84, Report EPA-600/1-77- 
022, Research Triangle Park, NC (May 1977). 
U.S. Environmental Protection Agency, Barium, Health 
and Environmental Effects Profile No. 13, Washington, 
DC, Office of Solid Waste (April 30, 1980). 
Sax, N. I . ,  Ed., “Dangerous Properties of Industrial 
Materials Report” 1, No. 7, 35-40 (1981) and 3, No. 4, 
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California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Barium,” Trenton, NJ 
(January, 1996, rev. September, 2000). 

httd/ww.state.ni  .usihealth/eoh/rtkweb/O 1 80.pdf 

Benazolin Ethyl 

Use Type: Herbicide 
CAS Number: 25059-80-7 
S y n o n y m s :  E t h y l  4 - c h l o r o - 2 - o x o - 3 ( 2 H ) -  
be n z o  t h i a z o  1 e a c  e t a t e  ; 4 - C h 1 o ro - 2 -ox o- 3 (2  If) - 
benzothiazoleacetic acid, ethyl ester; 3(2H)- 
Benzothiazoleacetic acid, 4-chloro-2-oxo-, ethyl ester 
Producers: Anhui Huaxing Chemical Industry Co., Ltd. 
(China); SuYan Agrochemical Group (China) 
EPMOPP PC Code: 126801 
Uses: Not registered in the U.S. 
CarcinogedHazard Classijications 
WHO Acute Hazard: Class U, unlikely to be hazardous (as 
benazolin) 
Incompatibilities: Acetates are generally incompatible with 
nitrates. Moisture may cause hydrolysis or other forms of 
decomposition 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 

Bendiocarb (ANSI) 

Use Type: Insecticide 
CAS Number: 22781-23-3 
Formula: C,,H,,NO, 
Alert: The use of all bendiocarb products in the United 

States was canceled at the end of December, 200 1, because 
of the potential of acute and subacute toxicity and 
cholinesterase inhibition. 
Synonyms: A13-27695; Bencarbate; Bendiocarbe; 1,3- 
Benzodioxole, 2,2-dimethyl- 1,3-benzodioxol-4-ol 
m e t h y l c a r b a m a t e ;  2 , 2 - D i m e t h y l - 4 - ( N -  
methylaminocarboxy1ato)-; 1,3-Benzodioxole, 2,2-dimethyl- 
4-(N-methylcarbamato)-; 1,3-Benzodioxol-4-ol, 2,2- 
dimethyl-,methylcrbamate; Bicam ULV; Carbamic acid, 
methyl-, 2,3-(isopropylidenedioxy)phenyl ester; Carbamic 
acid, methyl-, 2,3-(dimethylmethy1enedioxy)phenyl ester; 
2,2-Dimethyl- 1,3-benzodioxol-4-yl-N-methylcarbamate; 
2 , 2 - D i m e t h y l b e n z o -  1 , 3 - b e n z o d i o x o l - 4 - y l - N -  
m e t h y l c a r b a m a t e ;  2 , 2 - D i m e t h y l - 4 - ( N -  
met h y 1 am inoc arb ox y lat 0)- 1 ,3 - b enxodioxo 1 e ; 2,2 - 
Dimethylbenzo- 1,3-dioxol-4-yl methylcarbamate; 2,3- 
Isopropylidene-dioxyphenyl methylcarbamate;  
Methylcarbamic acid 2,3-( isopropylidenedioxy)phenyl ester 
Trade Names: BENCARBATE@; DYCARB”, Scotts 
Company (USA), canceled; FICAM@, Bayer Cropscience 
(USA), canceled 10/3 1/2000; FICAM SOW@; FICAM 
ULV”; FUAM@; GARVOX@, AgrEvo France; MC 6897@; 
MULTAMAT@; MULTIMET@; NC 6897”; NIOMIL”; 
OMS-1394”‘; ROTATE@; SEEDOX”; TATTOO@; 

Producers: BASF (Germany); Bayer Cropscience 
(Germany); NOR-AM Chemical (USA), see Bayer 
Cropscience (Germany); Roussel Uclaf (France); Sigma- 
Aldrich Laborchemikalien (Germany); Zag0 Asia Ltd. 
(Singapore) 
Chemical Class: N-Methyl Carbamate 
EPMOPP PC Code: 105201 
California DPR Chemical Code: 1924 
RTECS Number: FC 1 140000 
Uses: Used against pests in the home, industrial sites and 
food storage sites; in agriculture as a seed treatment and as 
a foliar spray. It is used against insects in the soil, such as 
snails and slugs. 
Human toxicity (long-term)(7v: Intermediate-35.00 ppb, 
Health Advisory 
Fish toxicity (thre~hold)~”): Low-379.47332 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Bendiocarb 
(40 CFR 180.530): 

CHEM. CROP PPm 
Bendiocarb ANIMAL FEED - 

Bendiocarb PROCESSED FOOD - 

CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Not likely carcinogenic. 
TRI Developmental Toxin: Reproductive and 
developmental toxin. 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: 

EPA Hazardous Waste Number (RCRA No.): U278 

TURCAM@ 
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RCRA, 40CFR261, Appendix 8 Hazardous Constituents. 
Actively registered pesticide in California. 
RCRA 40CFR268.48; 61FR15654, UniversalTreatment 
Standards: Wastewater (mg/L), 0.056; Nonwastewater 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
U.S. DOT 49CFR172.101, Appendix B, Regulated 
marine pollutant 
Canada: Drinking Water Quality Level Set 

Description: Bendiocarb is a white odorless crystalline 
powder. MeltingiFreezing point = 129-1 30°C. Slightly 
soluble in water. 
Incompatibilities: Keep away from flammable materials and 
sources of heat and flame. Should not be mixed with 
alkaline preparations. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: Canada’s Drinking 
Water Quality is 0.04 mg/L MAC. 
Routes of Entry: Inhalation, skin, contact and ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Bendiocarb is a toxic carbamate 
chemical. Bendiocarb can affect you when inhaled. 
Exposure can cause rapid poisoning, with headaches, 
sweating, nausea and vomiting, diarrhea, loss of 
concentration and death. Eye contact can cause irritation and 
blurred vision. 
Medical Surveillance: Before starting work, at regular 
times after that, and if symptoms develop or over exposure 
occurs, the following is recommended: Serum and RBC 
cholinesterase levels (a test for the body substance affected 
by Bendiocarb). For this substance, these tests are accurate 
only if done within about two hours of exposure, and can 
return to normal before the person feels well. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Shampoo hair. Seek medical attention 
immediately. Ifthis chemical has been inhaled, remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Bendiocarb,” 40 CFR 180.530, 
www.epa.eov/pesticides/food/viewtols.htm 

“Hazardous Substance Fact Sheet: Bendiocarb,” 

( m g k ) ,  1.4 

New Jersey Department of Health and Senior Services, 

Trenton, NJ (August 1987, rev. April, 1997). 
httu://www.state.ni.us/healthleoh/rtkweb/O I9 1 .Ddf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
EXTOXNET, Extension Toxicology Nerwork, “Pesticide 
Information Profiles, Bendiocarb,” Oregon State 
Un ive r s i ty ,  C o r v a l l i s ,  OR ( June  1 9 9 6 ) .  
http://ace.ace.orst.edu/info/extoxnet/pips/bendioca.htm 

Benef i n 

Use Type: Herbicide 
CAS Number: 186 1-40- 1 
Formula: C,,H,,F,N,O, 
Synonyms: Benfluralin; Benfluraline; Benzenamine, N- 
Butyl-N-ethyl-2,6-dinitro-4-(trifluoromethyl)-; N-Butyl-2,6- 
dinitro-N-ethyl-4-trifluoromethylaniline; N-Butyl-N-ethyl- 
2,6-dinitro-4-trifluoromethylbenzenamine; N-Buty I-N-ethyl- 
2,6-dinitro-4-(trifluromethyl)benzeneamine; N-Butyl-N- 
ethyl-2,6-dinitro-4-trifluoromethylaniline; N-Butyl-N-ethy I- 
a,a, a-trifluoro-2,6-dinitro-p-toluidine; Caswell No. 130; p -  
Toluidine,N-butyl-N-ethyl-a, a, a-trifluoro-2,6-dinitro-; 
a, a, a-Trifluoro-2,6-dinitro-~N-ethylbutyl-p-toluidine 
Trade Names: BALAN@, Dow AgroSciences (USA); 
BALFIN”; BENEFEX@, Makhteshim-Agan Industries 
(Israel); BETHRODINE@; BHULAN@; BINNELL@; 
BONALAN@; CARPIDOR@; EL-I 1 O@, Dow AgroSciences 
(USA); EMBLEM@; FLUBALEX@; PEL-TECH@; 
QUILAN@; TEAM; XL 2G 
Producers: Dow AgroSciences (USA); Makhteshim-Agan 
Industries (Israel) 
Chemical Class: Organofluorine 
EPNOPP PC Code: 084301 
California DPR Chemical Code: 53 
RTECS Number: XU4550000 
EINECS Number: 2 17-465-2 
Uses: Selective pre-emergence herbicidal control of annual 
grasses and broad-leaf weeds. Used on alfalfa, red clover, 
seeded lettuce, trefoil; peanuts, certain tobaccos, vegetables 
such as endive, field and French beans and lentils. 
Human toxicity (long-term)(7q: Very low-2 100.00 ppb, 
Health Advisory 
Fish toxicity (threshold)(77’: High-3,082 19 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowuble Residue Levels for Benfluralin 
(40 CFR 180.208): 

Alfalfa, forage 0.05 
Alfalfa, hay 0.05 
Clover, forage 0.05 
Clover, hay 0.05 
Lettuce 0.05 
Peanut 0.05 

CROP PPm 
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Trefoil, birdsfoot, forage 0.05 

CarcinogenJHazard Classifications 
Label Signal Word: WARNING or CAUTION 
TRI Developmental Toxin: Reproductive toxin as 
dinitrobenzene isomer 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

AB 1803-Well Monitoring Chemical (CAL) 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O%. 

Description: Yellow-orange crystalline solid. Molecular 
weight = 335.31. MeltingiFreezing point = 66°C. Vapor 
pressure = 1 x lo-‘ mmHg @ 20°C. Solubility = 70 mg/L @ 
25°C; <1 mg/L @ 25°C. Log KO, = 4.67. Values above 3.0 
are likely to bioaccumulate in aquatic organisms. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Absorbed through the skin, inhalation of 
the dust or vapor when these materials are heated. 
Harmful Effects and Symptoms 
Short Term Exposure: Severely irritates eyes, skin and 
respiratory tract, with burning sensation, pain, redness and 
swelling. Metabolic stimulant. If inhaled, causes coughing, 
dilated pupils, headache, profuse perpetration, intense thirst, 
extreme fatigue, rapid pulse, high fever, clammy, flushed 
skin, rapid breathing, nausea, vomiting, yellowish tint to 
skin and lips, anxiety and confusion, convulsions, risk of 
lung edema. If swallowed, face and lips turn bluish. Liver 
injury with associated jaundice, kidney failure, and cardiac 
arrhythmia is commonly noted. Because this material has a 
low vapor pressure, significant inhalation of vapors is 
unlikely at ordinary temperatures. Severe exposure can 
cause death from heart failure. LD,, (rat oral) = 10,000 
mgikg. Dinitrobenzene materials are toxic to the blood; 
prevents hemoglobin from carrying oxygen. May be more 
toxic than aniline. 
Long Term Exposure: May damage the liver, kidneys and 
blood cells. May stain yellow the skin, eyes, and fingernails. 
Repeated exposure can cause anxiety, fatigue, insomnia, 
excessive perspiration, unusual thirst, weight loss and 
cataracts in the eyes. May affect the thyroid gland. 
Points of Attack: Skin, liver, kidneys, lungs, peripheral 
nervous system, eyes, thyroid gland, blood. 
Medical Surveillance: Before beginning employment, at 
regular times after that and if symptoms develop or 
overexposure has occurred, the following may be useful: 
Exam of eyes for cataracts. Exam of skin and nails for 
staining. Liver and kidney function tests. Complete blood 
count. Blood methemoglobin levels. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 

Trefoil, birdsfoot, hay 0.05 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Note to Physician: Treat for methemoglobinemia. 
Spectrophotometry may be required for precise 
determination of levels of methemoglobinemia in urine. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Benfluralin”, 40 CFR 180.208. 
http:/lwww.epa. gov/pesticides/food/viewtols.htm 

List of Lists, Sacramento CA (February 1997) 
California Environmental Protection Agency Chemical 

Benf u racarb 

Use Type: Insecticide and nematicide 
CAS Number: 82560-54-1 
Formula: C,,H,,N,O,S 
Synonyms: P-Alanine, N-[((((2,3-dihydro-2,2-dimethyl-7- 
benzofuranyl)oxy)carbonyl)methylamino)thio]-N-( 1 - 
methylethyl)-, ethyl ester; Aminofuracarb; Aminosulfulan; 
Benfuracarb; 2,3-Dihydro-2,2-dimethyl-7-benzofuranyl N- 
(N-2-(ethoxycarbonyl)ethyl-N-isopropylaminosulfenyl)-N- 
methy lca rbamate ;  Ethyl  N- (2 ,3 -d ihydro -2 ,2 -  
dimethylbenzo~raN-7-yloxycarbonyl(methyl)am~o~io)-N- 
isopropyl-p-alaninate; Ethyl [((((2,3 -dihydro-2,2-dimethyl- 
7-benzofuranyl)oxy)carbonyl)methylamino)thio]-~-( 1 - 
methylethy 1)-p-alanine 
Trade Names: FURACON@; OC- 1 1588@; OK 174@; 
ONCOL@, Otsuka Chemical (USA), Whyte Agrochemicals 
(UK); ONCOL 5G@. Otsuka Chemical (USA), Whyte 
Agrochemicals (UK) 
Producers: Otsuka Chemical (USA); Whyte Agrochemicals 
(UK); Zhejiang Chem-tech Group Co., Ltd. (China) 
Chemical Class: Carbamate 
EPMOPP PC Code: 12320 1 
Carcinogen/Hazard Classifications 
WHO Acute Hazard: Class 11, moderately hazardous 
Description: Molecular weight = 410.58 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion and skin absorption 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
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eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
First Aid: Speed in removing material from eyes and skin 
is of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with 
plenty of warm or cold water (NO hot water) for at least 
15 minutes, occasionally lifting the upper and lower 
eyelids. Get medical aid immediately. Skin: Get medical 
aid. Skin contact can cause dangerous amounts of these 
chemicals to be absorbed into the bloodstream. Wearing 
the appropriate PPE equipment and respirator for 
carbamate pesticides, immediately flush skin with plenty 
of soap and water for at least 15 minutes while removing 
contaminated clothing and shoes. Shampoo hair promptly 
if contaminated; protect eyes. Ingestion: Call poison 

control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do 
NOT induce vomiting.* If conscious, alert, and able to 
swallow, rinse mouth and have victim drink 4 to 8 ounces 
of water. Check to see if poison control instructs you to 
use ipecac syrup, otherwise administer slurry of activated 
charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do 
nothing except keep victim warm. *In some cases you 
may be specifically instructed by poison control to induce 
vomiting by way of 2 tablespoons of syrup of ipecac 
(adult) washed down with a cup of water. Do NOT give 
activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator 
for carbamate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through 
baglmask apparatus until medical help arrives. Do not 
leave victim unattended. Note to physician or authorized 
medical personnel. Administer atropine, 2 mg (1/30 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of an intoxication are noted; 
repeat the administration of atropine every 3 to 8 minutes 
until signs of atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in 
children with 0.05 mg mg/kg of atropine; repeat at 5 to 10 
minute intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Medical note: 2-PAMCI may be 
contraindicated in the case of some carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Benomyl (ANSI) 

Use Type: Fungicide. 
CAS Number: 17804-35-2 
Formula: C ,4H,8N403 
Alert: All uses of benomyl products in the United States was 
phased out with a deadline of December 3 1,2003. 
Synonyms:  B B C ;  Benomi lo  (Spanish) ;  2 -  
Benzimidazolecarbamic acid, I -(Butylcarbamoyl)-, methyl 
ester; BNM; 1 -(Butylamino)carbonyl- 1 H-benzimidazol-2- 
yl-, methyl ester; l-(Butylcarbamoyl)-2-benzimidazolec 
arbamic acid, methyl ester; I -(N-Butylcarbamoyl)-2- 
(methoxy-carboxamid0)-benzamidazol (German); 1-(N- 
Butylcarbamoyl)-2-(methoxy-carboxamido)- benzimidazol 
(German); Carbamic acid, 1-(buty1amino)carbonyl-1 H- 
benzimidazol-2yl, methyl ester; Carbamic acid, methyl-, 1 - 
(butylcarbamoyl)-2-benzimidazole ester; Caswell No. 075A; 
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MBC; Methyl l-(butylcarbamoyl)-2-benzimidazolyl 
carbamate 
Trade Names: ABORTRINE@; AGROCITE@; ARILATE@; 
BBC 6597@; BENEX@; BENLAT@. DuPont Crop Protection 
(USA), canceled 12/3 1/2001; BENLATE@, DuPont Crop 
Protection (USA), withdrawn Y7/0 1 ; BENLATE 50@; 
BENLATE 50 W@; BENLATE 5OWP@; BENOMYL@jOW; 
BENOSAN@; D 199 l@, DuPont Crop Protection (USA), 
canceled 12/3 11200 1 ; DuPont 199 1 @, DuPont Crop 
Protection (USA), canceled 1213 11200 1 ; F 199 I@;  
FUNDAZOL@; FUNGICIDE 1991@; FUNGACIDE D- 
1991@; FUNGOCHROM@ (USA); TARSAN@; TERSAN@; 
TERSAN 1991@; UZGN@ 
Producers: Agrimor International (USA); Agsin 
(Singapore); Bharat Pulverising Mills (India); Biesterfeld 
Siemsgluess International. GmbH (Germany); China 
Chemical (China); DuPont Crop Protection (USA); 
Ehrenstorfer, Dr.(Germany); Jingma Chemicals Ltd. 
(China); Ki-Hara Chemicals Ltd. (UK); Rhone-Poulenc 
Agro (France); Shenzhen Guomeng Industry Co., Ltd. 
(China); Sigma-Aldrich Laborcheinikalien (Germany); 
Sinon (Taiwan); Sloss Industries (USA); Syngenta 
(Switzerland); Takeda Chemical Industries (Japan); 
Veterinary & Agricultural Products Manufacturing Co., Ltd. 
(VAPCO) (Jordan) 
Cheriiicrrl Clms: B enzinid izo le 
EPMOPP PC Code: 099 10 1 
Cnliforriilin DPR Clrenzicnl Code: 1552 
ICSC Number: 0382 
RTECS Number: DD6475000 
EEC Number: 6 13-049-00-3 
EINECS Number: 24 1-775-7 
Uses: Used as a pre-harvest systemic fungicide and as a 
post-harvest dip. Used on arable and vegetable crops, 
apples, soft fruit, nuts, mushrooms. lettuce, tomatoes and 
turf. In California, the top five crops for which benomyl is 
used are pistachios, table and raisin grapes, almonds, 
strawberries and wine grapes. 
Human toxicity Intermediate-17.50 ppb, 
Health Advisory 
Fish toxicity (thresl~okl)~~’): High-2.19089 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. M(i.ximuni Allowrrhle Residue Levels for Benomyl(40 
CFR 180.294): 

CROP PPm 
Almond, hulls 1 .o 
Apple (pre & post-h) 7.0 
Apple, post-h 7.0 

Avocado 3 .O 
Apricot, post-h 15 

Banana, post-h 1 .o 
Banana, pulp 0.2 
Barley, grain & straw 0.20 
Bean 2.0 

Bean, vines, forage 50.0 
Beet, sugar, roots 0.20 
Beet, sugar, tops 15. 
Blackberry 7.0 
Blueberry 7.0 
Boysenberry 7.0 
Broccoli 0.20 
Brussels sprouts 15 
Cabbage 0.20 
Cabbage, Chinese, bok choy, napalO 
Carrot 
Cattle, fat, meat, mbyp 
Cauliflower 
Celery 
Cherry, post-h 
Citrus, dried pulp 
Collards 
Corn, sweet, 

fodder & forage 
Corn, sweet, kernels plus 
cob with husks removed 

Corn, sweet, stover 
Cucumber 
Currant 
Dandelion, leaves 
Dewberry 

Eggplant 
Fruit, citrus, group I0 
Fruit, citrus, post-h 
Garlic 
Goat, fat, meat, mbyp 
Grape 
Grape, raisin 
Hog, fat, meat, mbyp 
Horse, fat, meat, mbyp 
Kale 
Kohlrabi 
Loganberry 
Mango 
Melon 
Milk 
Mushroom & post-h 
Mustard, greens 
Nectarine, post-h 
Nuts 
Oat, grain & straw 
Papaya 
Peach, post-h 
Peanut 
Peanut, forage & hay 
Pear, post-h 
Pepper 
Pineapple, post-h 

Egg 

0.20 
0.10 
0.20 
3 .O 
15 
50 
0.20 

0.2 
0.20 

0.20 
1 .o 
7.0 
10 
7.0 
0.10 
0.20 
10 
10.0 
0.20 
0.10 
10 
50 
0.10 
0.10 
0.20 
0.20 
7.0 
3.0 
I .0 
0.10 
10.0 
0.20 
15 
0.20 
0.20 
3 .O 
15 
0.20 
15.0 
7.0 
0.20 
35 
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Pistachio 0.20 
Plum (fresh prunes) 

pre & post-h) 15.0 
Plum, prune, fresh 15 
Poultry, fat & meat 0.10 
Poultry, liver 0.20 
Poultry, meat by products, 
except liver 0.10 
Pumpkin 1 .o 
Raspberry 7.0 
Rice 5.0 
Rice, hulls 20 
Rice, straw 15 
Rutabaga 0.20 
Rye, grain & straw 0.20 

Soybean 0.20 
Spinach 0.20 

Strawberry 5.0 
Sweet potato 0.20 

Sheep, fat, meat, inbyp 0.10 

Squash, summer & winter 1 .O 

Tomato 5.0 
Tomato, 

concentrated products 50 
Turnip, greens 6.0 
Turnip, roots 0.20 
Watercress 10 
Wheat, grain 0.20 
Wheat, straw 15 
Cfrrc ino~ei i /Hrrz~r~s  Clmsrjications: 
U.S. EPA Carcinogens: Group C, possible carcinogen 
California Prop. 65: Male developmental toxin 
TRI Developmental Toxin: Developmental toxin 
Label Signal Word: CAUTION 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrrtory Authority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)”3’ 
(UNEP)(4’1 (former USSR)‘”) (OSHA)(’*) (Several 
States)(“) (Australia) (Israel) (Mexico) (Several Canadian 
Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): U271 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRI 5654, UniversalTreatinent 
Standards: Wastewater (ingiL), 0.056; Nonwastewater 
(mgikg), 1.4 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Proposition 65 chemical (CAL) 

U.S. DOT 49CFR172.101, Appendix B, Kegulated 

Description: White crystalline solid. Faint acrid odor. 
Slightly soluble in water; solubility = I .8 ppin @ 25°C; also 
listed at 3.8 ppm (no temperature). Molecular weight = 

290.42. MeltingiFreezing point = >572”F (decomposes). 
Boiling point = decomposes. Vapor pressure = < I  x 
mmHg. Log K,,,” = < 2.5. Unlikely to bioaccuinulate in 
marine organisms. 
Iiiconrpatibilities: Strong bases [forms toxic oxides of 
nitrogen], strong acids, peroxides and oxidizers. 
Perniissible Exposure Limits in Air: The Federal OSIHA‘” 
standard is 10 mgirn’ TWA for benoinyl dust and 5 n i g h ’  
TWA for the respirable fraction. California has set the same 
TWAs. ACGIH has set a TWA of 0.8 ppm (10 ing/in’) but 
no STEL“). The HSE‘”) has set the same TWA plus a STEL 
of 1.3 ppm (15 mgimj). The former USSR-UNEPAKPTC 
project‘”) has set a tentative safe exposure limit i n  the 
workplace of 0.01 mgim’. I n  addition, The former USSR 
has set(’5) a limit in ambient air of 0.35 mg/in’ on a once-a- 
day basis and 0.05 m g i d  on an average daily basis. Several 
states have set guidelines or standards for benomyl i n  
ambient air(“) ranging froin 100 ,ug/ni’ (North Dakota and 
Virginia) to 200 ,@in” (Connecticut) to 238 pg/in’ 
(Nevada). 
Determiiitrtion iii Air: Filter; none; Gravimetric; NIOSH 
IV(’8) [Particulates NOR; #0500 (total), #0600 (respirable)] 
Permissible Concentrritioir iir Writer: The former USSR has 
set a MAC in surface water of 0.5 mg/L of beiiomyl“”. 
Routes of Entry: Inhalation 
Hrirnifirl Effects rinrl Syniptoins 
Short Term Exposure: The substance irritates the skin eyes 
and upper respiratory system. Exposure could cause 
depression of the central nervous system and lack of 
muscular coordination. 
Long Term Exposure: Repeated or prolonged contact may 
cause skin sensitization and allergy. Human intitation data 
reported. Also experimental and reproductive effect. Ma) 
damage the inale reproductive system: cause heritable 
genetic darnage in humans. Animal tests show that this 
substance possibly cause birth defects in human babies. 
miscarriage, or cancer. Benomyl is generally felt to have a 
low order of acute and chronic toxicity‘”! However, a 
rebuttable presumption against registration for benomyl was 
issued on December 6, 1978 by U.S. EPA on the basis of 
reduction in nontarget species, mutagenicity, teratogenicit! . 
reproductive effects, and hazard to wildlife. T h e  AD1 for 
inan is 0.02 mg/kg‘”’. 
Points of Attrrck: Eyes, skin, respiratory system, 
reproductive system 
MerlicrrlSurveillrnice: Evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 

marine pollutant 
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medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ B e n o m y l ” ,  4 0  C F R  1 8 0 , 2 9 4 ,  
wvw.epa.~ov/pesticides/food/viewtols.htm 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Benomyl,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http://extoxnet.orst. eduipipslbenornvl. htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Benomyl,” Trenton, NJ 
( F e b r u a r y  1 9 8 9 ,  r e v i s e d  A p r i l  1 9 9 7 ) .  
littp:/l~yww.state.ni .uslhealth/eohlrtkweb/O I 92.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 4, No. 1,20-2 1 (1 984). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Bensulfuron-methyl 

Use Type: Herbicide 
CAS Number: 83055-99-6 
Formula: C i6H, ,N,O,S 
Synonyms: Benzoic acid, 2-[(((((4,6-dimethoxy-2- 
pyrimidinyl)amino)carbonyl)amino)sulfonyl)methyl]-, 
m e t h y l  e s t e r ;  2 - [ ( ( ( ( ( 4 , 6 - D i m e t h o x y - 2 -  
pyrimidinyl)amino)carbonyl)amino)sulfonyl)methyl] benzoic 
acid, methyl ester; Methyl 2-[(((((4,6-dimethoxy-2- 
pyrimidinyl)amino)carbonyl)amino)sulfonyl)methyl] benz 
oate 
Trade Names: DPX-F53 84@, DuPont Crop Protection 
(USA); DUET@; F 5384@; LONDAX@, DuPont Crop 
Protection (USA); PRO-PACK@, Agriliance (USA) 
Producers: Agrimor International (USA); Agsin 
(Singapore); Agriliance (USA); DuPont Crop Protection 
(USA); Shanghai Agricultural Chemical Industry (China) 
Chemical Class: Sulfonylurea 
EPMOPP PC Code: 128820; (128880 old EPA code 
number) 
California DPR Chemical Code: 2263 
Uses: Used for weed control in rice crops. 
U.S. Maximum Allowable Residue Levels f o r  
Bensulfuron-methyl(40 CFR 180.445): 

CROP PPm 

Crayfish 0.05 
Rice 0.02 
Rice, straw 0.3 
CarcinogedHazard Classif cations 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Yellowish to white powder. Odorless. Melting 
point = 185-1 88°C. Molecular weight = 410.40. 
Incompatibilities: Esters are generally incompatible with 
nitrates. Moisture may cause hydrolysis or other forms of 
decomposition; will degrade under acid conditions. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or f r e  control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. If 
this chemical gets into the eyes, remove any contact lenses 
at once and irrigate immediately for at least 15 minutes, 
occasionally lifting upper and lower lids. Seek medical 
attention immediately. If this chemical contacts the skin, 
remove contaminated clothing and wash immediately with 
soap and water. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Bensulfuron-methyl, ” 40 CFR 180.445,  
www.epa.eovlpesticides/food/viewtols. htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Bensulide 

Use Type: Herbicide 
CAS Number: 74 1-58-2 
Formula: C,,H,,NO,PS, 
Synonyms: Benzulfide; 0, 0-Bis( 1 -methylethyl)-S-[2- 
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((phenylsulfonyl) amino)ethyl]pheosphorodithioate; N-[2- 
(0,  0-Diisopropyldithiophosphoryl)ethyl] 
b e n z e n e s u l f o n a m i d e ;  N- (P-O,  0 - D i i s o p r o p y l  
dithiophosphory1ethyI)bezenesulfonamide; S - ( 0 , 0 -  
Diisopropyl phosphorodithioate) ester of N-(2- 
m e r  c a p  t o  e t h y I )  b e n z e n e s  u 1 f o n  a m  i d e ;  N -  ( 2  - 
Mercaptoethylbenzenesu1fonamide)-S-( 0,O-diisopropyl 
phosphorodithioate); Phosphorodithioic acid-0, 0-bis( 1 - 
methylethyl)-S-[2-((phenylsulfonyl)amino)ethyl]ester 
Trade Names: BENSUMEC@; BETAMEC@, Pbi/Gordon 
(USA); BETASAN', Gowan Company (USA); 
BETASAN@-E, Gowan Company (USA); BETASAN@-G, 
Gowan Company (USA); DEAN@; EXPORSAN@; 
KAYAPHENONE"; PREFAR@, Gowan Company (USA); 
PREFAR@-E, Gowan Company (USA); PRE-SAN@, 
Pbi/Gordon (USA); PROTURF@, Scotts Company, The 
(USA); R-4461@, Gowan Company(USA); SAP (herbicide) 
Producers: Gowan Company (USA); Pbi/Gordon (USA); 
Scotts Company, The (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 00980 1 
California DPR Chemical Code: 70 
ICSC Number: 0383 
RTECS Number: TE0250000 
EEC Number: 01 5-083-00-9 
Uses: A selective preemergence herbicide used to control 
bluegrass, crabgrass and other annual grasses and broadleaf 
weeds in agriculture crops, cotton and turf. It is widely used 
on golf courses and home lawns. Target weeds also include 
bamyardgrass, burning nettle and canarygrass. 
Human toxicity (long-term)(77): Intermediate46.20 ppb, 
Health Advisory 
Fish toxicity ( thres l i~ ld)~~~):  Intermediate-43.4272 1 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Bensulide 
(40 CFR 180.241): 

CROP PPm 
Carrot, roots 0.1 
Cucurbits 0.1 
Onion, dry bulb 0.1 
Vegetable, fruiting, group 8 0.1 
Vegetable, leafy 0.1 
CarcinogedHazard Classijications 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: 

Actively registered pesticide in California. 
U.S. Dot Inhalation Hazard Chemicals as organo- 
phosphates 

Description: Amber, viscous liquid, or forms colorless or 
white crystalline solid below 34.4"C. Practically insoluble 
in water; solubility = 0.0025 giml @ 20°C. Molecular 
weight = 397.49. Insoluble and sinks in water. Density = 

1.25 @ 22°C. Molecular weight = 397.54. MeltingiFreezing 
point = 34°C. Vapor pressure = 8 x lo-' mmHg; 0.53 mPa 
@ 20°C. Log KO, = 4.2. Values above 3.0 are likely to 
bioaccumulate in aquatic organisms. 
Incompatibilities: Corrosive to copper, aluminum, 
magnesium, zinc. Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Permissible Exposure Limits in Air: 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatographyiFlame ionization 
detection; NIOSH IV''8', Method #5600, Organophosphorus 
Pesticides. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin contact, passes 
through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Orgnophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor: cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Do not drink any alcoholic 
beverages before or during use; alcohol promotes absorption 
of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material fi-om 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
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bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
baglmask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 glkg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specifically 
instructed by poison control to induce vomiting by wuy of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 

reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose ofO.O1 mgkg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in,a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Bensulide,” Oregon State University, 
C o r v a l l i s ,  O R .  ( J u n e  1 9 9 6 ) .  
http://extoxnet.orst.edu/pipslbensulid. htm 
U.S. Environmental Protection Agency, “Interim 
Reregistration Eligibility Decision (IRED), Bensulide”, 
Office of Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( J u n e  2 0 0 0 ) .  
http:/lwww.epa.~ov/KEUs/2035ired.pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ B e n s u l i d e ” ,  4 0  C F R  1 8 0 . 2 4 2 ,  
htt~:llww\v.epa.~ovl~esticides/foodlviewtols.htm 

Bentazon (ANSI) 

Use Type: Selective post-emergent herbicide. 
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CAS Number: 25057-89-0 
Formula: C,,H,,N,O,S 
Alert: A General Use Pesticide (GUP) 
Synonyms: lH-2,1,3-Benzothiadiazin-4(3H)-one, 3-( 1 - 
methylethyl)-, 2,2-dioxide (9CI); 1 H-2,1,3-Benzothiadiazin- 
4(3H)-one, 3-isopropyl-, 2,2-dioxide (8CI); 3-Isopropyl- 1 H- 
2,1,3-benzothiadiazin-4(3H)-one-2,2-dioxide; 3 -1sopropyl- 
1 H-benzo-2,1,3-thiadiazin-4-0ne-2,2-dioxide; 3-Isopropyl- 
2,l ,3-benzothiadiazininon-(4)-2,2-dioxid (German); 3- 
Isopropyl- 1 H-2.1.3-benzothiadiazin-4(3H)-one-2,2-dioxide; 
3-( 1 -Methylethyl)- 1 H-2,1,3-benzothiazain-4(3H)-one-2,2- 
dioxide 
Trade Names: ASAGIO’; BAS 35 1 -Ha; BASAGRAN’, 
BASF Agricultural Products Group (Germany); 
BENDIOXIDE@; BENTA@; BENTAZONE@; BLAST@, 
Veterinary & Agricultural Products Manufacturing Co., Ltd. 
(VAPCO) (Jordan); ENTRY@; LADDOK@, BASF 
Agricultural Products Group (Germany); LEADER@; 
PLEDGE@; STORM@ 
Producers: Agrimor International (USA); Agsin 
(Singapore); BASF Agricultural Products (Germany); 
Ehrenstorfer, Dr.(Germany); Kunshan Chemical Group 
(Industries) Corp. (China); Sevencontinent Agrichemical 
Co., Ltd. (China); Shenzhen Guomeng Industry Co., Ltd. 
(China); Sigma-Aldrich Laborchemikalien (Germany); 
Syngenta (Switzerland); Veterinary & Agricultural Products 
Manufacturing Co., Ltd. (VAPCO) (Jordan) 
Chemical Class: Unclassified 
EPMOPP PC Code: 275200 
California DPR Chemical Code: 2999 (Bentazon); 1944 
(Bentazon, sodium salt) 
ICSC Number: 0828 
RTECS Number: DK9900000 
EEC Number: 6 13-0 12-00- 1 
Uses: A post-emergence herbicide used to control broadleaf 
weeds in crops such as beans, corn, mint, soybeans, rice, 
and peanuts. All products marketed in the U.S. contain the 
sodium salt of bentazon as the active ingredient, referred to 
as sodium bentazon. Also used in selective post-emergent 
control of broadlelaf weeds and sedges in alfalfa, asparagus, 
cereals, clover, digitalis, dry peas, flax, garlic, grasses, green 
lirna beans, mint, onions, potatoes, snap beans for seed, 
sorghum, soybeans and sugarcane. 
US. Maximum Allowable Residue Levels for Bentazon 
(40 CFR 180.355): 

CROP PPm 
Bean, dry, seed 0.05 
Bean, succulent 0.5 
Cattle, meat, mbyp 0.05 
Cattle, mbyp 0.05 
Clover, forage 1 .o 
Clover, hay 2.0 
Corn, field, forage 3 .O 
Corn, field, grain 0.05 

Corn, field, stover 3.0 
Corn, pop, grain 0.05 
Corn, sweet, kernels plus 

cob with husks removed 0.05 
Cowpeas, forage 3.0 
Cowpeas, hay 3 .O 
Egg 0.05 
Flax, seed 1 .o 
Goat, fat 0.05 
Goat, meat, mbyp 0.05 
Goat, mbyp 0.05 
Hog, fat, meat, meat 
byproducts mbyp 0.05 

Milk 0.02 
Mint 1 .o 
Pea, dry 0.05 
Pea, field, hay 3.0 
Pea, field, vines 0.3 
Pea, succulent 3.0 
Peanut 0.05 
Peanut, hay 3 .O 
Pepper, non-bell 0.05 
Poultry, fat, meat, meat 
byproducts 0.05 

Rice, grain 0.05 
Rice, straw 3 .O 
Sheep, fat, meat, meat 
byproducts mbyp 0.05 

Sorghum, grain, stover 0.05 
Soybean 0.05 
Soybean, forage 3 .O 
Soybean, hay 0.3 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group E, Unlikely 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class III 
Regulatory Authority: 

Safe Drinking Water Act, 55FR1470 Priority List 
AB 1803-Well Monitoring Chemical (CAL) 
MCL(Maximum Contaminants Levels) list of 

The “Director’s List” (CAL/OSHA) 
Description: Bentazon is a colorless crystalline powder. 
Soluble in water; solubility = 490 ppm @ 20°C. Molecular 
weight = 240.28. Melting/Freezing point = 137-139°C. 
Boiling point = 200°C (decomposes). Vapor pressure = 0.53 
mPa @ 20 “C. Hazard Identification (based on NFPA-704 
M Rating System): Health 2, Flammability 2, Reactivity 0. 
Log KO, = -0.47. Unlikely to bioaccurnulate in marine 
organisms. 
Incompatibilities: Keep away from flammable materials, 
heat and flame. Risk of fire and explosion if formulations 
contain flammable/explosive solvents. 

Sorghum, forage 0.2 

contaminants (CAL) 
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Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: A no-observed 
adverse effect level (NOAEL) of 2.5 mglkgiday has been 
determined by EPA based on the absence ofprostatic effects 
in dogs. This led to the determination of a longer-term 
health advisory of 0.875 mg/L for a 70-kg adult. It also led 
to the establishment of a lifetime health advisory of 0.0175 
mg/L. In addition, California(6’) has set a guideline in 
drinking water of 8.0 pg/L. 
Routes of Entry: Ingestion., inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: The LD,, (oral, rat) = 1100 mg/kg 
which puts in the “slightly toxic” category. Avoid eye 
contact; may cause severe irritation or injury. May cause 
skin burns. 
Long Term Exposure: May be a reproductive hazard. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ B e n t a z o n ” ,  4 0  C F R  1 8 0 . 3 5 5 ,  
ww.epa.rov/pesticides/food/viewtols. htm 
EXTOXNET, Extension Toxicolofy Network, 
“Pesticide Information Profile, Bentazon,” Oregon 
State University, Corvallis, OR (September, 1993). 
http://pmep.cce.cornell.edu/profiles/extoxnet/24d- 
captanbentazon-ext. html 
U.S. Environmental Protection Agency, “Health 
Advisory: Bentazon,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

6-Be nza I den i ne 

Use Type: Plant growth regulator 
CAS Number: 12 14-39-7 
Formula: C,,H,,N, 
Synonyms: Adenine, N-benzyl-; 6-BAP; BAP; 
Benzyladenine; N-Benzyladenine; N 6-Benzyladenine; 
Benzylaminopurine; N 6-(Benzylamino)purine; 6- 
(Benzy1amino)purine; 6-(N-Benzylamino)purine; N -  

(Phenylmethyl)-lH-purin-6-amine; lH-Purin-6-amine, N- 
(phenylmethy1)-; Promalin, component of (with Gibberellin 
D); Verdan senescence inhibitor 
Trade Names: ABG@ 3034; ACCEL”, Valent BioSciences 
Corporation (USA); AGTROL@, Nufarm (Australia); 6- 
BA’, Nufarm (Australia); BA@ (growth stimulant); 
CHRY SAL BVB@; EXILIS@. Fine Agrochemicals(UK); 
PERLAN@ Fine Agrochemicals (UK); PROMALIN’, 
Valent BioSciences Corporation (USA); SD@ 490 1 ; SQ” 
4609 
Producers: Fine Agrochemicals(UK); Fluorochem (UK); 
Lancaster Synthesis (UK); Nufarm (Australia); Valent 
BioSciences Corporation (USA) 
EPMOPP PC Code: 1 1690 1 
California DPR Chemical Code: 2000 (N6-Benzyladenine) 
EINECS Number: 2 14-927-5 
Uses: A plant growth regulator used to lengthen and 
enhance the shape of apples and to increase the fruit set in 
pears. It increases the yield of pistachios and tomatoes. 
CarcinogedHazard Classijlcations 
Label Signal Word: WARNING, CAUTION or DANGER, 
depending on formulation 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: Molecular weight = 225.28 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Benzoic Acid 

Use Type: Fungicide and insecticide 
CAS Number: 65-85-0 



 

Benzvl Alcohol 107 

Formula: C,H,O,; C,H,COOH 
Synonyms: Acide benzoique (French); Acido benzoico 
(Spanish); Benzenecarboxylic acid; Benzeneformic acid; 
Benzenemethanoic acid; Benzoate; Benzoesaeure (German); 
Carboxybenzene; Carboxylbenzene; Dracyclic acid; 
Oracylic acid; Phenyl carboxylic acid; Phenylformic acid 
Trade Names: RETARDER BA@; TENN-PLAS@; 
RETARDEX@; SALVO LIQUID@; SALVO POWDER@ 
Producers: ATOFINA (France); Bayer Group (Germany); 
China Chemical (China); Cia. Quimica Universal de 
Industrias (Mexico); DSM Fine Chemicals (Netherlands); 
EniChem (Italy); Gayatri Minerals & Chemicals (India); 
GFS Chemicals; Gwalior Chemicals Industries (India); 
Merck (Germany); Penta Manufacturing (USA); Reilly 
Industries; TCI America (USA); Total Specialty Chemicals 
(USA), see ATOFINA (France); Varsal Instruments; 
Velsicol Chemical Corporation (USA) 
Cliemical Class: Benzoic Acid 
EPMOPP PC Code: 009 10 1 
California DPR Chemical Code: 1329 
ICSC Number: 0 103 
RTECS Number: DG0875000 
EINECS Number: 200-6 18-2 
Uses: Used in the manufacture of benzoates; plasticizers, 
benzoyl chloride, alkyd resins, in the manufacture of food 
preservatives, in use as a dye binder in calico printing: in 
curing oftobacco, flavors, perfumes, dentifrices, standard in 
analytical chemistry. 
U.S. Maximum Allowable Residue Levels for Benzoic Acid 
(40 CFR 180.482): 

CROP PPm 
Apple 1 .o 
Walnut 0.1 
CarcinogedHazard Classijlcations 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Regulatory Authority: 

Water Pollution Standard Proposed (former USSR)‘”’ 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 5,000 Ib 

Canada, WHMIS, Ingredients Disclosure List 
Description: White crystalline solid, flakes, or powder. 
Faint, pleasant odor. Highly soluble in water; sinks and 
dissolves; solubility 3.1 x lo3 ppm. Molecular weight = 

122.13. Melting/Freezing point = 122.4”C. Boiling point = 

249°C. Flash point of 121OC. Hazard Identification (based 
on NFPA-704 M Rating System): Health 2, Flammability I ,  
Reactivity 0. Log KO, = < 1.90 @ 20°C. Unlikely to 
bioaccumulate in marine organisms. 

40CFRl17.3 (same as CERCLA, see below). 

(2270 kg) 

Incompatibilities: Incompatible with strong oxidizers, 
caustics, ammonia, amines, isocyanates. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: The former USSR has 
proposed a MAC of 0.6 mg/Liter in surface water(35). 
Routes of Entry: Inhalation and ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritating to skin, eyes (possibly 
severe), and mucous membranes. Skin contact may cause 
irritation, skin rash, or burning feeling on contact. Ingestion 
causes nausea and (3.1.  troubles. For most people, ingestion 
of 1/10 to 2/10 ounce will have no effect although some 
sensitive people may experience allergic reactions. Larger 
amounts may cause stomach upset. Information from animal 
studies show that about 6 ounces may be lethal to a 150 
pound person. LDso = 1700 mg/kg (rat, oral). 
Long Term Exposure: Repeated or prolonged contact may 
cause skin sensitization. Mutation data reported. 
Points of Attack: Skin, eyes, and mucous membranes. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Benzoic Acid”, 40 CFR 180.482, 
www.epa.gov/pesticides/food/viewtols.htm 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 1, No. 8, 38-40 (1981) and 3, No. 4, 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Benzoic Acid,” 
Trenton, 
NJ (May  1986 ,  r ev .  O c t o b e r  2000) .  
http://www.state.ni .us/health/eohIrtkweb/O209.pdf 
New York State Department of Health, “Chemical Fact 
Sheet: Benzoic Acid,” Albany, NY, Bureau of Toxic 
Substance Assessment (January 1986). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

37-40 (1 983). 

Benzyl Alcohol 

Use Type: Insecticide and fungicide 
CAS Number: 100-5 1-6 
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Formula: C,H,O 
Synonyms: Alcohol bencilico (Spanish); Benzenecarbinol; 
Benzenemethanol; a-Hydroxytoluene; Methanol, phenyl-; 
NCI-C06 1 1 1 ; Phenylcarbinol;  Phenylmethanol; 
Phenylmethyl alcohol; a-Toluenol 
Trade Names: BENATOL@; BENTALOL@; EUXYL@-K- 

Producers: ATOFINA Chemicals (France); Bayer 
Chemicals (Germany); DSM Fine Chemicals (Netherlands); 
Gayatri Minerals & Chemicals (India); BP Chemicals (UK); 
Interstate Chemical (USA); Mallinckrodt Baker (USA); 
Rhone-Poulenc (France); Richman Chemical (USA); 
Tessenderlo (Belgium); Tokyo Ohka Kogyo (Japan); 
Velsicol Chemical Corporation (USA) 
Chemical Class: Simple aromatic alcohol 
EPMOPP PC Code: 009502 
California DPR Chemical Code: 9 15 
ICSC Number: 0833 
EEC Number: 603-057-00-5 
EINECS Number: 202-859-9 
Uses: Used as a solvent, degreaser, photographic developer, 
filament dying agent and chemical intermediate. It can also 
relieve itching. 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: Combustible, clear, colorless liquid. Faint, 
pleasant odor. Sharp, burning taste. Moderately soluble in 
water; solubility = 1 g d 2 5  ml; 40,000 ppm @ 17°C. 
Molecular weight = 108.14. Density = 1.0454 @ 20°C. 
Boiling point @ 1 atm = 205°C. Melting/Freezing point = 

-1 5°C. Vapor pressure = 0.15 mmHg @ 25°C. Flash point 
= 104°C (oc); 10 1 “C (cc); Hazard Identification (based on 
NFPA-704 M Rating System): Health Hazards (Blue): 2; 
Flammability (Red): 1; Reactivity (Yellow): 0. Log KO, = 

1.1 1. Unlikely to bioaccumulate in aquatic organisms. 
Incompatibilities: Strong reactions with oxidizers 
(chlorates, nitrates, peroxides, permanganates, perchlorates, 
chlorine, bromine, fluorine, etc); strong acids, bases, 
aliphatic amines, isocyanates. 
Permissible Exposure Limits in Air: 
Determination in Air: Collection by charcoal tube, 2- 
Butanol/CS,; analysis by gas chromatography/flame 
ionization detection; NIOSH (IV). Method #1400, Alcohols 
I(18) 

Permissible Concentration in Water: No criteria set. Toxic 
to aquatic organisms. Runoff from spills or f r e  control may 
cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 

loo; BENZYLICUM~ 

begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Bifenox (ANSI) 

Use Type: Herbicide 
CAS Number: 42576-02-3 
Formula: C, ,H,CI,NO, 
Synonyms: Benzoic acid, 5-(2,4-dichlorophenoxy)-2-nitro-, 
methyl ester; 5-(2,4-Dichlorophenoxy)-nitrobenzoic acid, 
methyl ester; 2,4-Dichlorophenyl 3-(methoxycarbonyl)-4- 
nitrophenyl ether; Methyl 5-(2,4-dichlorophenoxy)-2- 
nitrobenzoate 
Trade Names: MODOWN@, Bayer Cropscience 
(Germany), canceled; MC-4379@, Aventis (France) and 
Bayer Cropscience (Germany) 
Producers: Aventis (France); Bayer Cropscience 
(Germany) 
Chemical Class: Chlorophenoxy; diphenyl ether; 
nitrophenyl ether herbicide 
EPMOPP PC Code: 104301; (285200 old EPA code 
number) 
California DPR Chemical Code: 1953 
Uses: Not registered in the U.S. Used to control a variety of 
broadleaf weeds and grasses in legumes such as soybeans 
and peanuts, and post emergent weed control in wheat, 
barley and sugar beets. The Japan Food Chemical Research 
Foundation has established Maximum Residue Limits for 
bifenox of 0.1 ppm for rice, wheat, barley and other cereal 
grains; and 0.05 for potatoes. 
Carcinogen/Hazard Classifications 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CAL/OSHA) as chlorophenoxy 

Description: Yellow to beige crystalline powder. Practically 
insoluble in water. Molecular weight =342.22. Vapor 
pressure = Very low. 
Incompatibilities: Strong oxidizers. When heated to 
decomposition, emits nitrogen oxides and chlorine gas. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 

chlorophenoxy pesticides 

pesticides 
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Routes of Entry: Inhalation, ingestion, skinleyes contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse perpetration, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Long Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mg/m3 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may affect 
human reproduction. 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

Food and Agricultural Organization ofthe United Nations 
(FAO), “FA0 Specifications for Plant Protection 
Products ,  B i f enox ,  Rome ,  I t a ly  (1994) .  
www.fao.org/waicent/faoinfo/agricult/ 
agplagpplpesticidlspecs/docs/bi fe. doc 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Bifenthrin (ANSI) 

Use Type: Insecticide and acaricide 
CAS Number: 82657-04-3 
Formula: C,,H,,CIF,O, 
Synonyms: Biphenthrin; Caswell No. 463F; 
Cyclopropanecarboxylic acid,3-(2-chloro-3,3,3-trifluoro- 1 - 
propenyl)-2,2-dimethyl-,[2-methyl( 1,1 ‘-biphenyl)3- 
yllmethyl ester,(Z)- 
Trade Names: BIFLEX@, FMC (USA); BETAR@, FMC 
(USA); BRIGADE@, FMC (USA); CAPTURE@, FMC 
(USA); DISCIPLINE@, AMVAC Chemical (USA); 
DOUBLE THREAT@, FMC (USA); EMPOWER@, Helena 
Chemical (USA); FMC (USA); FMC@. 54800, FMC (USA); 
FMC@ 58000, FMC (USA); TALSTAR@, FMC (USA); 
TALSTAR LAWN & TREE@, FMC (USA) TORANT@; 

Producers: AMVAC Chemical (USA); Dow AgroSciences 
(USA); Helena Chemical (USA); FMC (USA); Ki-Hara 
Chemicals Ltd. (UK); Micro Flo (USA); Scotts Company, 
The (USA) 
Chemical Class: Organofluorine 
EPMOPP PC Code: 128825 
California DPR Chemical Code: 2300 
Uses: Registered to control cone worms, seed bugs, seed 
worms and other insects and mites on rangeland, forests and 
right-of-ways. It is also used to control household and lawn 
pests. 
Human toxicity (l~ng-term)‘~~): Intermediate-1 0.50 ppb, 
Health Advisory 
Fish toxicity (threshold)(77): Extra high-0.06 197 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Bifenthrin 
(40 CFR 180.442): 

ZIPAK@ 

CROP PPm 
Almond, hulls 2 

Artichoke, globe 1 
Animal feed 0.05 

Banana 0.1 
Brassica, head and stem, subgroup 5a 0.6 
Caneberry subgroup 13a 1 
Cattle, fat 1 

Cattle, mbyp 0.1 
Corn, forage 3 
Corn, grain 0.05 
Corn, stover 5 
Corn, sweet, kernel plus cob 
with husks removed 0.05 

Cotton, undelinted seed 0.5 
Egg 0.05 
Eggplant 0.05 
Fruit, citrus, group 10 0.05 
Goat, fat 1 

Cattle, meat 0.5 
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Goat, meat 0.5 
Goat, mbyp 0.1 
Hog, fat 1 

Hog, mbyp 0.1 
Hop, dried cones 10 
Horse, fat 1 
Horse, meat 0.5 
Horse, mbyp 0.1 
Lettuce, head 3 
Milk 0.1 
Milk, fat 1 
Nut, tree, group 14 0.05 
Orchardgrass, forage 0.05 
Orchardgrass, hay 0.05 
Pea and bean, succulent shelled, 
subgroup 6b 0.05 

Peanut 0.05 
Pear 0.5 
Pepper, bell 0.5 
Pepper, nonbell 0.5 
Poultry, fat 0.05 
Poultry, meat 0.05 
Poultry, mbyp 0.05 
Processed food 0.05 

Sheep, meat 0.5 

Hog, meat 0.5 

Sheep, fat 1 

Sheep, mbyp 0.1 
Spinach 0.2 
Strawberry 3 
Sweet potato, roots 0.05 
Tomato 0.15 
Vegetable, cucurbit, group 9 0.4 
Vegetable, legume, edible podded, 
Subgroup 6a 0.6 

Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
TRI Developmental Toxin: Reproductive toxin 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected 
Regulatory Autli ority : 
1. EPCRA Section 3 13 Form R de minimis concentration 

reporting level: 1 .O% 
2. EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
3. Actively registered pesticide in California. 
Description: Thick, dark yellow to light brown oily liquid. 
Practically insoluble in water; solubility = < 0.1 mg/L. 
Melting/freezing point = 57-63°C. Vapor pressure = 1.8 x 
lo-’ mmHg. 
Incompatibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 

Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Bifenthrin,” Oregon 
State University, Corvallis, OR (September 1995). 
htt~:llextoxnet.orst.edu/pi~slbifenthr.htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Bifenthrin, ” 40 CFR 180.442. httpllwvw.epa.gov/cgi- 
binloppsrch 

Binapacryl (ANSI) 

Use Type: Fungicide, miticide 
CAS Number: 485-3 1-4 
Formula: C ,sH, *NzO, 
Sy n onyms : 2 -s ec- B u t y 1 - 4 , 6  - d i n i t r o p hen y 1 - 3,3 - 
dimethy lacry late; 2-sec-Butyl-4,6-dinitrophenyl-3-methy1-2- 
butenoate; 2-sec-Butyl-4,6-dinitrophenyl-3-methylcrotonate; 
2-sec-Butyl-4,5-dinitrophenyl senecioate; 3,3-Dimethyl- 
acrylate de 2,4-dinitro-6-( 1 -methylpropyle) phenyle 
(French); 3,3-Dimethylacrylic acid 2-sec-butyl-4,5- 
dinitrophenyl ester; 4,6-Dinitro-2-sec-butylphenyl p,p- 
dimethylacrylate; 2,4-Dinitro-6-sec-butylphenyl-2- 
methylcrotonate; 4,6-Dinitrophenyl-2-sec-butyl-3-methyl-2- 
butenonate; Dinoseb methacrylate; ENT 25,793; 3- 
Methylcrotonic acid 2-sec-butyl-4,6-dinitrophenyl ester; (6- 
( 1 -Methyl-propyl)-2,4-dinitro-phenyl)-3,3-dimethyl acrylat 
(German); 2-( 1 -Methylpropyl)-4,6-dinitrophenyl-P,P- 
dimethacrylate; 2-( 1 -Methylpropyl)-4,6-dinitrophenyl ester 
3-methyl-2-butenoic acid 
Trade Names: ACRICID@; AMBOX@; BP 855@; BP 736@; 
DAPACRYL“; DINAPACRYL@; ENDOSAN@; FMC 
9044@, FMC (USA); HOE 2784@; MOROCIDE@; 
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MORROCID@; NIA 9044@, FMC (USA); NIAGARA@ 
9044, FMC (USA) 
Producers: FMC (USA) 
Chemical Class: Dinitrophenyl 
EPMOPP PC Code: 0 1220 1 
California DPR Chemical Code: 73 
ICSC Number: 0835 
RTECS Number: GQ5600000 
EEC Number: 609-024-00- 1 
Uses: Not registered in the U.S. 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen as 
dinoseb, the parent chemical 
California Prop. 65: Developmental toxin and male 
reproductive toxin, as dinoseb, the parent chemical. 
U.S. TRI: Developmental and reproductive Toxin, as 
dinoseb, the parent chemical 
Regulatory Authority: 

Clean Water Act: Section 3 11 Hazardous SubstancedRQ 
(same as CERCLA); Section 307 Toxic Pollutants as 
nitrophenols. 
EPCRA Section 304 RQ: CERCLA, 100 Ib (45.4 kg)as 
nitrophenols. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B): Severe pollutant 

Description: Binapacryl is the dimethyl acrylic ester of 
Dinoseb. Colorless, crystalline solid or powder. Crystals 
may turn pale-yellow to brownish on contact with air. 
Practically insoluble in water. Mild, ammonia odor. 
Molecular weight = 322. Density = 1.23 @ 20°C. 
MeltindFreezing = 66°C. Vapor pressure = 4.2 x 
mmHg @ 20°C. Log KO, = 4.72. Values above 3.0 are 
likely to bioaccumulate in marine organisms. See also 
Dinoseb. 
Incompatibilities: Slight hydrolysis on long contact with 
water. Keep away from caustics and concentrated acids that 
can cause decomposition. Slowly decomposed by ultraviolet 
light 
Permissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
To protect freshwater aquatic life-230 pg/L on an acute 
toxicity basis for nitrophenols as a class. To protect 
saltwater aquatic life 4,850 pg/L on an acute toxicity basis 
for nitrophenols as a class. To protect human health-70.0 

Determination in Water: FilterIBubbler; 2-Propanol; High- 
pressure liquid chromatography/Ultraviolet detection; 
NIOSH 11(5) Method #S 166‘”). Methylene chloride 
extraction followed by gas chromatography with flame 
ionization or electron capture detection. EPA Method 604, 
or gas chromatography plus mass spectrometry EPA Method 
625. 
Routes of Entry: Inhalation, skin contact, ingestion. 

pg/L‘6’. 

Harmful Effects and Symptoms 
Shorf Term Exposure: Severely irritates eyes, skin and 
respiratory tract, with burning sensation, pain, redness and 
swelling. Metabolic stimulant. If inhaled, causes coughing, 
dilated pupils, headache, profuse perspiration, intense thirst, 
extreme fatigue, rapid pulse, high fever, clammy, flushed 
skin, rapid breathing, nausea, vomiting, yellowish tint to 
skin and lips, anxiety and confusion, convulsions, risk of 
lung edema. The effects may be delayed. Medical 
observation is recommended. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. 
Severe exposure can cause death from heart failure. 
Long Term Exposure: May damage the liver, kidneys and 
blood cells. May stain yellow the skin, eyes, and fingernails. 
Repeated exposure can cause anxiety, fatigue, insomnia, 
excessive perspiration, unusual thirst, weight loss and 
cataracts in the eyes. 
Points of Attack: Skin, liver, kidneys, lungs, peripheral 
nervous system, eyes, thyroid gland, blood. 
Medical Surveillance: Before beginning employment, at 
regular times after that and if symptoms develop or 
overexposure has occurred, the following may be useful: 
Exam of eyes for cataracts. Exam of skin and nails for 
staining. Blood tests for dinitro-o-cresol. Persons with blood 
levels over 10 ppm (10 mg/L) should be kept away from 
further exposure until levels return to normal. If symptoms 
develop or overexposure is suspected, the following may be 
useful: Liver and kidney function tests. Complete blood 
count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Note to Physician: Treat for methemoglobinemia. 
Spectrophotometry may be required for precise 
determination of levels of methemoglobinemia in urine. 
References: 

U.S. Environmental Protection Agency, Nitrophenols: 
Ambient Water Quality Criteria, Washington, DC (1 980). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 2, 25-27 (1982) and 3, No. 2, 
38-44 (1983). 
New Jersey Department of Health, “Hazardous 
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Substance Fact Sheet: Dinitrophenol,” Trenton, NJ 
(October 1996, rev. February 2003). 
http://inw.state.ni .us/healthleohlrtkweb/O78O.pdf 

List of Lists, Sacramento CA (February 1997) 
California Environmental Protection Agency Chemical 

Biphenyl 

Use Type: Fungicide 
CAS Number: 92-52-4 
Formula: C,,H,,; C,H,C,H, 
Synonyms: Bibenzene; 1 , 1’-Biphenyl; Dibenzene; Diphenyl; 
1, 1’-Diphenyl; Phenylbenzene; PHPH; Xenene 
Trade Names: LEMONENE@; PHENADOR-X@ 
Producers: Bayer (Germany); Koch Specialty Chemicals 
(USA; Rhodia (France); Sumika Fine Chemicals (Japan); 
Wuzhou International (China) 
Chemical Class: Unclassified 
EPMOPP PC Code: 0 17002 
California DPR Chemical Code: 227 
ICSC Number: 0 106 
RTECS Number: DU8050000 
EEC Number: 601 -042-00-8 
EINECS Number: 202- 163 -5 
Uses: Biphenyl is used in household disinfectants and also 
as a heat transfer agent and as an intermediate in organic 
synthesis. 
Carcinogen/Hazard Classipcations 
U.S. EPA Carcinogens: Group D, Unclassiable, 
insufficient data 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (DFG)”) HSE)(33) 
(OSHA)(58) (Several States)‘60’Australia) (Israel) (Mexico) 
(Several Canadian Provinces) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardIAB 1807 Toxic Air 

Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI) 

Description: White flakes or crystalline solid. Pleasant, 
characteristic odor. Practically insoluble in water; solubility 
= 8 ppm @ 25OC. Molecular weight 154.23. 
MeltingiFreezing point = 69-70°C. Boiling point = 256°C. 

Contaminants 

(CAL/OSHA) 

Flash point = 113°C. Autoignition temperature = 54OOC. 
Explosive limits in air: LEL = 0.6%, UEL = 5.8%(’7). 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 1, Reactivity 0. Log KO, = 

3.4. Values at or above 3.0 may bioaccumulate in marine 
organisms. 
Incompatibilities: Mist forms explosive mixture with air. 
Strong oxidizers may cause fire and explosions. 
Permissible Exposure Limits in Air: The Federal OSHA(*) 
PEL and NIOSH“) recommended standard is 0.2 ppm (1 
mg/m3)TWA. The ACGIH TLV is 0.2 ppm (1.3 mg/m’)(’). 
The HSE”” and DFG”) use this same value as do several 
other co~ntries‘’~’ including Australia, Mexico, Israel. The 
Canadian Provinces of Alberta, British Columbia, Ontario 
and Quebect use the same TWA/TWAEV. The ACGIH has 
set no STEL value‘’) but the HSE‘”), Mexico, Alberta and 
British Columbia STEL value is 0.6 ppm (3.0 mg/m3). The 
NIOSH”) IDLH level = 100 mg/m’. Several states have set 
guidelines or standards for biphenyl in ambient air@’) 
ranging from 0.086 pg/m3 (Massachusetts) to 0.4 pg/m3 
(Rhode Island) to 5.0 pg/m3 (New York) to 15.0 pg/m3 
(Florida and North Dakota) to 20.0 pg/m3 (Connecticut) to 
25 pg/m3 (Virginia) to 36 pg/m3 (Nevada) to 40 pg/m’ 
(North Dakota). 
Determination in Air: Tenax Gas chromatography; CC14; 
Gas chromatography/Flame ionization detection; 
NIOSH(1V) Method #2530(”). 
Permissible Concentration in Water: No criteria set but 
EPA has suggested an ambient limit of 13.8 pg/L based on 
health effects. 
Routes of Entry: Inhalation of vapor or dust; percutaneous 
absorption, ingestion, eye and/or skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Skin contact contributes 
significantly to overall exposure. Repeated exposure to dust 
may result in irritation of skin and respiratory tract. The 
vapor may cause moderate eye irritation. Repeated skin 
contact may produce a sensitization dermatitis. In acute 
exposure, biphenyl exerts a toxic action on the central 
nervous system, on the peripheral nervous system, and on 
the liver. Symptoms of poisoning are headache, diffuse, 
gastrointestinal pain, nausea, indigestion, numbness and 
aching of limbs, and general fatigue. The LD,, (oral, rat) = 

3280 mgikg”). 
Long Term Exposure: Chronic exposure is characterized 
mostly be central nervous system symptoms, fatigue, 
headache, tremor, insomnia, sensory impairment, and mood 
changes. However, such symptoms may be rare. May cause 
lung irritation and bronchitis. liver and kidney damage. May 
cause skin allergy with itching and rash. 
Points ofAttack: Liver, skin, central nervous system, upper 
respiratory system, eyes. 
Medical Surveillance: Consider skin, eye, liver function, 
and respiratory tract irritation in any preplacement or 
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periodic examination. Examination by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting. 
References: 

National Institute for Occupational Safety and Health, 
Profiles on Occupational Hazards for Criteria Document 
Priorities: Diphenyl, Report PB 274,073, Cincinnati, OH 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” I ,  No. 5,42-43 (1981). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Diphenyl,” Trenton, 
NJ (December 1998). 
http:l/wu?Y.state.ni .uslhealth/eohlrtkweb/O795 .pdf 

pp 274-276 (1977). 

Description: Colorless crystalline solid. Aromatic odor. 
Slightly soluble in water; solubility = 5 ppm @ 20°C. 
Molecular weight 337.48. Melting/Freezing point = 126°C. 
Vapor pressure lo-’ mmHg @ 20°C. Log KO, = 4.1 1. 
Values greater than 3.0 may bioaccumulate in marine 
organisms. 
Permissible Concentration in Water: No criteria set. 
Runoff Erom spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, skin contact 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous if swallowed. Contact 
may irritate skin and cause eye irritation and possible severe 
injury. Avoid inhalation. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

Bithionol 
Bite rta n o I 

Use Type: Fungicide 
CAS Number: 55 179-3 1-2 
Formula: C,,H,,N,O, 
Synonyms: p- [ (  l,l’-Biphenyl)-4-yloxy]-a-( 1 , l -  
dimethylethyl)- 1 H- 1,2,4-triazole- 1 -ethanol; 1 H-l,2,4- 
Triazole-1-ethanol, p-[( l,l’-biphenyl)-4-yloxy]-a-( 1 , l -  
dimethylethyl)- 
Trade Names: BAYCOR@, Bayer Cropscience (Germany); 
BAY KWG 0599@, Bayer Cropscience (Germany); 
BAYMAT-SPRAY@, Bayer Cropscience (Germany); 
BILOXAZOL@; BITERTANOL@; KWG 0599@; 
SIBUTOL@, component of (with Fuberidazole) 
Producers: Bayer Cropscience (Germany); Saeryung 
Chemicals (South Korea) 
Chemical Class: Triazole 
EPMOPP PC Code: 1 1780 1 
Uses: Not registered in the U.S. On July 23,2004, the U.S. 
EPA announced the revocation oftolerances for residues of 
bitertanol. Registered in Australia for use on beans (all 
types) and various ornamentals. Also used for prunes when 
drying. 
Carcinogen/Hazard Classipcations 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Use Type: Fungicide (proposed) 
CAS Number: 97-1 8-7 
Formula: C,,H,CI,O,S 
Synonyms: Bidiphenbis(2-hydroxy-3,5-dichlorophenyl) 
sulf ide;  C P  3 4 3 8 ;  2,2’-Dihydroxy-3,3’,5,5’- 
tetrachlorodiphenylsulfide; 2-Hydroxy-3,5-dichlorophenyl 
sulphide; NCI-C60628; TBP; 2,2’-Thiobis(4,6- 
dichlorophenol); USAF B-22 
Trade Names: ACTAMER@; BIDIPHEN@; BITHIONOL@; 

PREVENOL@; VANCIDE BL@; VANCIDE BL@ (sodium 
salt); XL 7@ 
Producers: Sigma-Aldrich Laborchemikalien (Germany); 
ISOCHEM (France) 
Chemical Class: Chlorinated phenol 
EPMOPP PC Code: 06420 1 
RTECS Number: SN0525000 
Uses: It is used as a surfactant-formulated antimicrobial 
against bacteria, molds and yeast, and is an ingredient in 
household sprays for animal pets. It is proposed as an 
agricultural fungicide. Other uses include deodorant, 
germicide, fungistat and in the manufacture of 
pharmaceuticals. It is no longer allowed (banned by the 
FDA) to be used in cosmetics. A food additive in feed and 

BITHIN@; LOROTHIDOL~; NEOPELLI s@; NOB ACTER@; 
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drinking water of animals. Also a food additive permitted in 
food for human consumption. 
Carcinogen/Hazard Classipcations 
IARC: Group 2B, possible carcinogen 
Note: In animal studies, one chlorophenol, 2,4,6- 
trichlorophenol, caused leukemia in rats and liver cancer in 
mice. The Department of Health and Human Services has 
determined that 2,4,6-trichlorophenoI may reasonably be 
anticipated to be a carcinogen. 
Regulatory Authority: 

Banned or Severely Restricted (USA, Japan) (UN)(”) 
TSCA 40CFR716.120(a) 
List of priority pollutants (U.S. EPA) as chlorophenols 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenols 
The “Director’s List” (CALIOSHA) as chlorophenols 
Clean water act: Toxic Pollutant (Section 401.15) other 
than those listed elsewhere; includes trichloro phenols 
RCRA Section 26 1 Hazardous Constituents, waste 
number not listed as chlorophenols 
EPCRA Section 313 (as chlorophenols) Form R de 
minimus concentration reporting level: 1 .O%. 

Description: White or grayish crystalline solid or powder. 
Slight phenolic odor. Practically insoluble in water. 
Molecular weight = 356.05. MeltinglFreezing point = 

188°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 1, Reactivity 0. 
Incompatibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set for this 
chemical; however, EPA recommends that drinking water 
contain no more than 0.04 mgiL of 2-chlorophenol for a 
lifetime exposure for an adult, and 0.05 mg/L for a 1-day, 
10-day, or longer exposure for a child. 
Routes of Entry: Ingestion, skin and/or eye contact 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Probable oral lethal dose for 
humans is 5-1 5 g/kg for a 70 kg (1 50 Ib) person. The 
toxicity ofthis compound is similar to that ofphenol. Major 
hazard of phenol poisoning stems from its systemic effects 
which include central nervous system depression with coma, 
hypothermia, loss of vasoconstrictor tone, cardiac 
depression and respiratory arrest. Symptoms of exposure 
include burning pain in mouth and throat; white necrotic 
lesions in mouth, esophagus and stomach; abdominal pain; 
vomiting, bloody diarrhea; paleness; sweating; weakness; 
headache; dizziness; tinnitus; scanty, dark-colored urine; 
weak irregular pulse and shallow respiration. 
Long term Exposure: Chlorophenols leave the body 
quickly, so they are not likely to accumulate in the mother’s 
tissues or breast milk. There are no human studies on the 

effects of chlorophenols on developing fetuses. Studies in 
rats showed that chlorophenols can pass through the 
placenta and produce toxic effects to the developing 
fetuses. Themost common problems in children are delayed 
hardening of the bones of the breastbone, spine, and skull. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, 2,2’-Thiobis-4,6- 
dichlorophenol,” Trenton NJ (June 2002).  
http:llwww.state.ni .uslhealth/eoh/rtkweb/28 1 7.pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: 2,2’-Thiobis (4,6-DichlorophenoI),” Washington, 
DC, Chemical Emergency Preparedness Program 
(November 30, 1987). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, 
“Toxicological profile for chlorophenols,” 1999, 
Atlanta, GA. 

Borax and Boric Acid 

Use Type: Insecticide and herbicide 
CAS Number: 1303-96-4 (borax); 10043-35-3 (boric acid) 
Formula: B,H,Na,O,, Na,B,O,~H,O (borax); BH,O,; 
H,BO, (boric acid) 
Synonyms: Borax: Disodium tetraborate; Disodium 
tetraborate decahydrate; Sodium borate; Sodium borate 
decahydrate; Sodium tetraborate; Sodium tetraborate 
decahydrate (Na2B4O,. 1 OH,O). Boric acid Boracic acid; 
Othroboric acid 
Trfide Names: BORASCU@; BORICIN@; BOROFAX@ 
(boric acid); GERSTLEY BORATE@ (borax); KILL-OFF@; 
SOLUBOR@ (borax) 
Producers: Agrium (Canada); American Borate (USA); 
Allipo Chemicals (India); Chemettal (Germany); Cia. 
Quimica Universal de Industrias (Mexico); Eagle-Picher 
Minerals (USA); Holvoet Chimie (Belgium); Humco 
(USA); IMC Global (USA); Kerr-McGee (USA); OxyChem 
(USA); Quantum Chemicals (Australia); Rio Tinto (UK); 
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Rohm & Haas (USA); SQM (Chile); Textron Systems 
(USA); SB Boron (USA); TCI America (USA); U.S. Borax 
(USA); Varsal Instruments (USA) 
Chemical Class: Inorganic 
EPMOPP PC Code: 0 1 1 102 (borax); 01 100 1 (boric acid) 
California DPR Chemical Code: 79 (borax); 769 (boric 
acid) 
ICSC Number: 0567 (borax); 0991 (boric acid) 
RTECS Number: VZ2275000 (borax); ED4550000 (boric 
acid) 
EINECS Number: 233-139-2 (boric acid) 
Uses: Borax and boric acid are commodity chemicals which 
are used by formulators, packagers and distributors under a 
varieiy of trade names for agricultural and domestic use. 
Boric acid is a fireproofing agent for wood, a preservative, 
and an antiseptic. It is used in the manufacture of glass, 
pottery, enamels, glazes, cosmetics, cements, porcelain, 
borates, leather, carpets, hats, soaps, and artificial gems, and 
in tanning, printing, dyeing, painting, and photography. It is 
a constituent in powders, ointments, nickeling baths, electric 
condensers and is used for impregnating wicks and 
hardening steel. Borax is used as a soldering flux, 
preservative against wood fungus, and as an antiseptic. It is 
used in the manufacture of enamels and glazes and in 
tanning, cleaning compounds, for fireproofing fabrics and 
wood, and in artificial aging of wood. Boron is used in 
metallurgy as a degasifying agent and is alloyed with 
aluminum, iron, and steel to increase hardness. It is also a 
neutron absorber in nuclear reactors. 
U.S. Maximum Allowable Residue Levels for Borax and 
Boric Acid (40 CFR 180.1121): 

Borax 

Boric acid r.a.c. 
Boric acid (HBO,), 

sodium salt r.a.c. 
r.a.c. = raw agricultural commodities 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Borax and Boric Acid: Group E, 
Unlikely to be Carcinogenic 
WHO Acute Hazard: Borax: Class U, Unlikely to be 
hazardous; Boric acid: Not listed 
Regulatory Authority: 

Banned or Severely Restricted (In many products) 

Actively registered pesticide in California. as sodium 

Air Pollutant Standard Set (ACGIH)") (HSE)(33' (former 

Safe Drinking Water Act, 5FR1470 Priority List 
Canada Drinking Water Quality: 5.0 mg/L IMAC 
Mexico Drinking Water Criteria: 1 .O mg/L 

Description: Boric acid is a white, amorphous powder or 

CHEMICAL CROP PPm 

(B4Na20,- 1 OH,O) r.a.c - 
- 

- 

(UN)(13) 

tetraborate (borax) and boric acid 

USSR)(43) (OSHA)(58) (Several States)@'). 

colorless, crystalline solid. Melting/Freezing point = 168" - 
169°C (decomposes above 1 00°C). Saturated solutions: @ 
O'C, 2.6% acid; @ lOO"C, 28% acid. Boric acid is soluble 
in water (5 g/100 ml @ 20°C). Borax is a bluish-gray or 
green, odorless crystalline powder or granules. Boilling 
point = 320°C. MeltingRreezing point = 75°C (rapid 
heating). Borax is soluble in water (6g/100 ml @ 20°C). 
Boron, B is a yellow or brownish-black powder and may be 
either crystalline or amorphous. It does not occur free in 
nature and is found in the minerals borax, colemanite, 
boronatrocalcite, and boracite. Melting/Freezing point = 

2 190°C. Boiling point = 3660°C. Practically insoluble in 
water, although boron is reported to be slightly soluble 
under certain conditions. 
Incompatibilities: Contact with strong oxidizers may cause 
explosions. Boron dust is explosive on exposure with air. 
Boron is incompatible with ammonia, bromine tetrafluoride, 
cesium carbide, chlorine, fluorine, interhalogens, iodic acid, 
lead dioxide, nitric acid, nitric oxide, nitrosyl fluoride, 
nitrous oxide, potassium nitrite, rubidium carbide, silver 
fluoride. Boric acid decomposes in heat above 100 "C 
forming boric anhydride and water. Boric acid aqueous 
solution is a weak acid; incompatible with alkali carbonates 
and hydroxides. 
Permissible Exposure Limits in Air: The TWA set by 
ACGIH") and by HSE(33) for anhydrous sodium tetraborate 
(borax) is 1 .O mg/m3; for sodium tetraborate decahydrate it 
is 5.0 mg/m3; for the pentahydrate it is 1.0 mg/m3. OSHA(*' 
has set a TWA of 10 mg/m3 for all sodium tetraborates. A 
MAC value in workplace air has been set by the former 
USSR-UNEP/IRPTC at 10 mg/m3 for boric acid. 
Several states have set guidelines or standards for sodium 
tetraborates in ambient air@'), ranging from 10 pg/m3 (North 
Dakota) to 16 pg/m3 (Virginia) to 20 pg/m3 (Connecticut) to 
24 pg/m3 (Nevada) to 100 pg/m3 (Connecticut). 
Permissible Concentration in Water: EPA in July 1976 
established a criterion for boron of 750 pg/L for long term 
irrigation on sensitive crops. More recently(32), EPA has 
suggested an ambient water limit of43 pg/L based on health 
effects. The former USSR-UNEP/IRPTC has set 
MAC values in mg/L, in water used for fishery purposes of 
0.1 for boric acid and 0.05 for sodium tetraborate. See 
Regulatory Authority for Canadian and Mexican levels. 
Routes of Entry: Inhalation of dust, fumes, and aerosols; 
ingestion. 
Harmful Effects and Symptoms 
Local: These boron compounds may produce irritation of 
the nasal mucous membranes, the respiratory tract, and eyes. 
Systemic: These effects vary greatly with the type of 
compound. Acute poisoning in man from boric acid or 
borax is usually the result of application of dressings, 
powders, or ointment to large areas of burned or abraded 
skin, or accidental ingestion. The sings are: nausea, 
abdominal pain, diarrhea and violent vomiting, sometimes 
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bloody, which may be accompanied by headache and 
weakness. There is a characteristic erythematous rash 
followed by peeling. In severe cases, shock with fall in 
arterial pressure, tachycardia, and cyanosis occur. Marked 
CNS irritation, oliguria, and anuriamay be present. The oral 
lethal dose in adults is over 30 g. Little information is 
available on chronic oral poisoning, although it is reported 
to be characterized by mild GI irritation, loss of appetite, 
disturbed digestion, nausea, possibly vomiting, and 
erythematous rash. The rash may be “hard” with a tendency 
to become purpuric. Dryness of skin and mucous 
membranes, reddening of tongue, cracking of lips, loss of 
hair, conjunctivitis, palpebral edema, gastro-intestinal 
disturbances, and kidney injury have also been observed. 
Workers manufacturing boric acid had some atrophic 
changes in respiratory mucous membranes, weakness, joint 
pains, and other vague symptoms. The biochemical 
mechanism of boron toxicity is not clear but seems to 
involve action on the nervous system, enzyme activity, 
carbohydrate metabolism, hormone function, and oxidation 
processes coupled with allergic effects. Borates are excreted 
principally by the kidneys. No toxic effects have been 
attributed to elemental boron. The LD,, (oral mouse) for 
boron = 2000 mg/kg. The LD,, (oral, rat) for boric acid = 

2660 mgkg (slightly toxic). The LD,, (oral, rat) for borax 
= 2660 mg/kg (slightly toxic). 
Short Term Exposure: Boric acid irritates the eyes, skin, 
and the respiratory tract. High exposure may cause effects 
on the gastrointestinal tract, liver and kidneys. Borax and 
Boric acid may affect the nervous system. Serious 
overexposure can cause seizures, unconsciousness and 
death. 
Long Term Exposure: May cause brain, kidney and liver 
damage. Repeated or prolonged contact with skin may cause 
dermatitis. Animal tests show that this substance possibly 
causes toxic effects upon human reproduction. (WHO). 
Medical Surveillance: No specific considerations are 
needed for boric acid or borates except for general health 
and liver and kidney function. In the case of boron 
trifluoride, the skin, eyes, and respiratory tract should 
receive special attention. In the case of the boranes, central 
nervous system and lung function will also be of special 
concern. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 

quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Borax” and “Boric Acid”, 40 CFR 180.1121, 
http:llwww.ena.pov/pesticideslfoodlviewtols.htm 
Environmental Protection Agency, Preliminary 
Investigation of Effects on the Environment of Boron, 
Indium, Nickel, Selenium, Tin, Vanadium and Their 
Compounds, Volume 1 : Boron, Report EPA-560/2-75- 
005A, Washington, DC, Office of Toxic Substances 
(August 1975). 
National Institute for Occupational Safety and Health, 
Information Profiles on Potential Occupational Hazards: 
Boron and Its Compounds, Report PB 276,678, 
Rockville, Maryland, pp 63-75 (October 1977). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 1, No. 8, 42-45 (1981) (Boron and 
Boric Acid) and 3, No. 5, 65-67, New York, Van 
Nostrand Reinhold Co. (1 983). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. 6, 76-78 (1982) (Sodium 
Borate). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Sodium Borates,” 
Trenton, NJ (February 1989, rev. November 2001). 
http:llwww.state.ni .us/healthleoh/rtkweb/024 1 .udf 

BPMC 

Use Type: Insecticide 
CAS Number: 3766-8 1-2 
Formula: C,,H,,NO, 
Synonyms: o-sec-Butylphenyl methylcarbamate; 2-sec- 
Butylphenyl n-methylcarbamate;  Fenobucarb; 
Methylcarbamic acid o-sec-butylphenyl ester; Phenol, 2-( 1 - 
m e t h y l p r o p y 1 ) - ,  m e t h y l c a r b a m a t e ;  2 - (  1 - 
Methylpropy1)phenyl methylcarbamate 
Trade Names: BARIZON@; BASSA@; BAY-41 637@”, Bayer 
Cropscience (Germany); BAY-4 1637-C@,Bayer 
Cropscience (Germany); BAYCARB@, Bayer Cropscience 
(Germany); BAYER-41367Cm, Bayer Cropscience 
(Germany); CARVIL@; FENOBCARB@; GEOCARB- 

Producers: Bayer Cropscience (Germany); Saeryung 
Chemicals (South Korea); Yellow River Enterprise 
(Taiwan) 
Cliemical Class: N-Methyl carbamate 
Uses: Not registered in the U.S. BPMC, fenobucarb, is 
extensively used for control of plant hopper in rice, and for 
leafhoppers, rice stem-borers, and rice bugs on rice, and to 
control bollworms and aphids on cotton. 

~ O E C @ ;  HOPCIN@; OSBAC@ 
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Carcinogen/Hazard Classifications 
WHO Acute Hazard: Class 11, moderately hazardous 
Description: Yellowish liquid. Slight odor. Soluble in 
water; solubility = 610 ppm @ 20°C. Molecular weight = 

207.32. Mekindfreezing point = 3 1°C. Vapor pressure = 48 
mPa @ 20°C. Density = 1.03; Log KO, = 3.2. Values greater 
than 3.0 may bioaccumulate in marine organisms. 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin contact, ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
First Aid: Speed in removing material from skin is of 
extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 

the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarm or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin: 
Get medical aid. Skin and/or eye contact can cause 
dangerous amounts of these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated; protect eyes. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do NOT 
induce vomiting.* If conscious, alert, and able to swallow, 
rinse mouth and have victim drink 4 to 8 ounces of water. 
Check to see if poison control instructs you to use ipecac 
syrup, otherwise administer slurry of activated charcoal (2 
oz in 8 oz of water). If victim is unconscious or having 
convulsions, do nothing except keep victim warm. *In some 
cases you may be speclJically instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
carbamate pesticides, immediately remove the victim from 
the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use badmask apparatus. If 
breathing is difficult, administer oxygen through badmask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physician or authorized medical 
personnel. Administer atropine, 2 mg (1/30 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of an intoxication are noted; 
repeat the administration of atropine every 3 to 8 minutes 
until signs of atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mg/kg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Medical note: 2-PAMCI may be 
contraindicated in the case of some carbamate poisonings. 

Bromacil (ANSI) 

Use Type: Herbicide 
CAS Number: 3 14-40-9 
Formula: C,H,,BrN,O, 
Alerl: A General Use Pesticide (GUP) 
Synonyms: Bromacil 1.5; Bromazil; 5-Bromo-3-sec-butyl- 
6-methyluracil; 5-Bromo-6-methyl-3-( 1 -methylpropyl)-2,4- 
(1  H,3H)-pyrimidinedione; 5-Bromo-6-methyl-3-( 1 - 
methylpropy1)-2,4( 1 H,3H)-pyrimidinedione; 3-sek-Butyl-5- 



 

118 Bromacil 

brom-6-methyluracil (German); Cynogan; 2,4( 1H,3H)- 
Pyrimidinedione, 5-bromo-6-methyl-3-( 1 -methylpropyl)-; 
Uracil, 5-Bromo-3-sec-butyl-6-methyl 
Trade Names: BOREA@; BOROCIL EXTRA@; a- 
BROMACIL 80 WP@; BROMAX@; CROPTEX ONYX@; 
CYNOGEN@; DUPONT HERBICIDE 976@, DuPont Crop 
Protection (USA); EEREX@; FENOCIL@; HERBICIDE 
976@; HIBOR; HYDON@; HYVAR@, DuPont Crop 
Protection (USA); HYVAR-X@, DuPont Crop Protection 
(USA); HYVAR X BROMACIL@ DuPont Crop Protection 
(USA); HYVAR X-L@ DuPont Crop Protection (USA); 
HYVAR X WEED KILLER@ DuPont Crop Protection 
(USA); HYVAR X-WS@ DuPont Crop Protection (USA); 
ISOCIL@; KROVAR@, DuPont Crop Protection (USA); 
NALKIL@; ROUT@; URAGAN@; URAGON@; UROX@; 
UROX B WATER SOLUBLE CONCENTRATE WEED 
KILLER@; UROX HX GRANULAR WEED KILLER@; 
WEED-BROOM@ (mixture of DSMA, Bromacil & 2,4-D) 
Producers: Agan Chemical Manufacturers Ltd. (Israel); 
DuPont Crop Protection (USA); Sigma-Aldrich 
Laborchemikalien (Germany) 
Cliemical Class: Uracil 
EPMOPP PC Code: 0 123 0 1 
California DPR Chemical Code: 83 
ICSC Number: 1448 
RTECS Number: YQ9100000 
EINECS Number: 206-245-1 
Uses: Bromacil is used primarily for the control of annual 
and perennial grasses and broadleaf weeds, both 
nonselectively on noncrop lands and selectively for weed- 
control in citrus and pineapple crops. The top five 
applications in California for which this is used are oranges, 
lemons, grapefruit, and right-of-ways and landscapes. A 
limit of 0.1 mgkg of agricultural products is set in several 
countries(35). 
Human toxicity (long-term)(77): Low-90.00 ppb, Health 
Advisory 
Fish toxicity Very low-6485.34001 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Bromacil(40 
CFR 180.210): 

CROP PPm 
Fruit, stone, group 0.1 
Pineapple 0.1 
Fruit, stone, group 0.1 
Pineapple 0.1 
CarcinogedHazard Classijications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION (for dry formulations); 
WARNING (for liquid formulations) 
WHO Acute Hazard: Class U, Not likely to be hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (NIOSH)‘2) 

(HSE)(33) (Several States)@’) (Australia) (Israel) (Mexico) 
(Canada, Provincial) 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Safe Drinking Water Act: Priority List (55  FR 1470) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
Canada, WHMIS, Ingredients Disclosure List 

Description: White crystalline solid. May be dissolved in a 
flammable liquid. Odorless. Slightly soluble in water; 
solubility = 820 ppm @ 25°C. Boiling point = (sublimes). 
Melting/Freezing point = 158-1 59°C (sublimes). Vapor 
pressure = 3.1 x lo-’ mmHg. Hazard Identification (based 
on NFPA-704 M Rating System): Health 1, Flammability 0, 
Reactivity 0 
Incompatibilities: Incompatible with strong acids, 
oxidizers, heat. Decomposes slowly in strong acids. Emits 
toxic fumes of nitrogen oxides and bromine and when 
heated to decomposition. 
Permissible Exposure Limits in Air: A TWA value of 1 
ppm (10 mg/m3) has been recommended by NIOSH(2) and 
ACGIH“). This same TWA has been set by Australia, Israel, 
Mexico, and HSE(33). HSE‘”) and Mexico set a STEL value 
at 2 ppm (20 mg/m’). The Canadian provinces of Alberta, 
Ontario and Quebec have the same TWAs and Alberta’s 
STEL is 2 ppm (2 1 mg/m3). Four states have set guidelines 
or standards for bromacil in ambient air@’) ranging from 100 
,ug/m3 (North Dakota) to 160 ,ug/m3 (Virginia) to 200 ,ug/m3 
(Connecticut) to 238 ,ug/m3 (Nevada). 
Determination in Air: Filter; none; Gravimetri; NIOSH 
Methods (IV) #0500, Particulates NOR (total).(’*’ 
Permissible Concentration in Water: A no-adverse effects 
level in drinking water has been calculated by NAS/NRC(46) 
as 0.086 mg/L. Some states have set guidelines for bromacil 
in drinking water@’), including Maine at 25 ,ug/L, and 
Kansas at 87.5 ,ug/L. 
Ruutes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes, skin, upper 
respiratory system, lungs. Inhalation can cause irritation, 
coughing and wheezing. 
Long Term Exposure: Has caused thyroid affects in 
animals. 
Points ofAttack: Eyes, skin, respiratory system, thyroid. 
Medical Surveillance: Before beginning employment and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Thyroid function tests. Consider x-ray 
following acute overexposure. 

(CAL/OSHA) 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Bromacil 
”, 40 CFR 180.2 10, www.epa.gov/cgi-bin/oppsrch 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Bromacil,” Trenton, 
N J  ( A u g u s t  1 9 9 2 ,  r e v .  J u l y  1 9 9 8 ) .  
http://www.state.ni .us/health/eoh/rtkweb/025 1 .pdf 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Bromacil,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 )  
http://ace.orst.edu/infoiextoxnetipips/bromacil 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Bromadiolone 

Use Type: Rodenticide 
CAS Number: 28772-56-7 
Formula: C,,H,,BrO, 
Synonyms: 2H-l-Benzopyran-2-one, 3-(3-[4’-bromo( 1,l’- 
biphenyl)-4-yl1-3 -hydroxy- 1 -phenylpropyl-4-hydroxy-; 
Bromadialone; 3-[3-(4’-bromo( l,l’-biphenyl)-4-y1)3- 
hydroxy- 1 -pheny Ipropyl] -4-hydroxy-2H- 1 -benzopyran-2- 
one; 3-[3-(4’-Bromobiphenyl)-4-yl]3-hydroxy-l- 
phenylpropyl)-4-hydroxy-coumarin; 3-[a-(p-(p- 
Bromophenyl)-~-hydroxyphenethyl)benzyl]-4-hydroxy- 
coumarin; Coumarin, 3-[3-(4’-bromo- 1,l ’-biphenyl-4-~1)-3- 
hydroxy- 1 -phenylpropyl]-4-hydroxy-; Coumarin, 3-[a-@-@- 
bromopheny1)-P-hydroxyphenethyl) benzyl]-4-hydroxy-; 
(Hydroxy-4-coumariny l 3)-3 phenyl-3(bromo-4 biphenyl-4)- 
1 propanol-1 (French) 
Trade Names: BOLDO@; BOOT HILL@; BROMONE@; 
CANADIEN 2000@; CONTRAC@, Bell Laboratories 
(USA); HAWK@; LM-637@; MAKI@, Liphatech, Inc. 
(USA); RAT ARREST@: RAT FREE@; RATIMUS@; 
RENTOKIL DEADLINE@, Rentokil Environmental Service 
(Netherlands); SLAYMOR@; SUPER-CAID@, Liphatech, 
Inc. (USA); SUPER-ROZOL@, Liphatech, Inc. (USA); 
SUP’ORATS@; TEMUS@ 
Producers: Agrimor International (USA); Agro-care 

Chemical Industry Group (China); Bell Laboratories (USA); 
BP Chemicals (UK); I.N.D.I.A. Industrie Chimiche (Italy); 
Liphatech, Inc (USA); Sigma-Aldrich Laborchemikalien 
(Germany): Sumitomo (Japan); Wuhan kernel Bio-pesticide 
(China) 
Chemical Class: Coumarin 
EPMOPPPCCode: 112001; (208500 & 214600 use code 
No. 112001) 
California DPR Chemical Code: 2 13 5 
RTECS Number: GN4934700 
EINECS Number: 249-205-9 
Uses: Bromadiolone is used as bait for rodent control 
against house mice, roof rats and warfarin-resistant Norway 
rats. It is also authorized by USDA for use in official 
establishments operating under the Federal meat, poultry, 
shell egg grading and egg products inspection program. 
CarcinogedHuzard Classijkations 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulatory Authority: 

Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45.4/4,540 

Superfimd/EPCRA 40CFR302.4 RQ: EHS, 100 Ib (45.4 

Actively registered pesticide in California. 
Description: Bromadiolone is a white to yellowish powder. 
Practically insoluble in water. Melting/Freezing point = 

200-2 10°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 1, Reactivity 0. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fue control may cause water pollution. 
Routes of Entry: Ingestion, inhalation, skin andor eye 
contact 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. The compound is toxic by 
oral exposure, the LD,, (rabbit, oral) = 1 .O mg/kg and the 
LD,,-(oral, rat) = 1.125 mgkg. (Extremely toxic)‘’). 
Long Term Exposure: May cause skin and eye irritation. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 

kg) 
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quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Keep victim quiet and maintain 
normal body temperature. Effects may be delayed; keep 
victim under observation. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Bromadiolone, 
Trenton NJ (July 2000). 
http:llwww.state.ni .us/healthleohlrtkwebl2 1 79.pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Bromadiolone,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 

B rom op h 0s 

Use Type: Insecticide and acaricide 
CAS Number: 2 104-96-3 
Formula: C8H,BrC120,PS 
Synonyms: 0-(4-Brom-2,5-dichIor-phenyl)-O, O-dimethyl- 
monothiophosphat (German); 4-Bromo-2,5-dichlorophenyl 
dimethyl phosphorothionate;  0-(4-bromo-2,5-  
dichlorophenyl) 0,O-dimethylphosphorothioic acid; 
Bromofos; Bromofos methyl; Bruomophos (Russian); 0,O- 
Dimethyl-O-(4-bromo-2,5-dichlorophenyl) 
p hos p horo t h ioat e ; 0 , O -  Dime t hyl-0-(2,5 -d i c hlor-4 - 
brompheny1)-thionophosphat (German); 0,O-dimethyl-O- 
(2,5-dichloro-4-bromophenyl)phosphorothioate; 0,O- 
Dimethyl-O-(2,5-dichloro-4-bromophenyl) thiophosphate; 
ENT 27,162; Methyl bromofos; Mtehyl bromophos; 
Phosphorothioic acid, 0-(4-brom0-2,5-dichlorophenyl) 
0,O-dimethyl ester; Thiophosphate de 0,O-dimethyle et de 
0-4-bromo-2,5-dichlorophenyle (French) 
Trade Names: BROFENE@, canceled; BROPHENE@; 
CELA S-1942@; EL 400@; MONSANTO@-CP 51969; 
NETAL@; NEXION@; NEXION’, canceled; NEXION@-40, 
canceled; OMEXAN@; OMS-658@; S 1942@ 
Producers: Epochem (China); Monsanto (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 008706 
RTECS Number: TE7 175000 
Uses: Not registered in the U.S. Bromophos is a broad 
spectrum, non-cumulative non-systemic organophosphorus 
insecticide. It is used on field crops, vegetable and fruit 
crops, on ornamentals, and on grain storage. It is also used 
as a sheep dip. 
Regulatory Authority: 

DOT Inhalation Hazard Chemicals as organophosphates. 
Description: White to slightly yellow crystalline solid. Very 
slightly soluble in water. Molecular weight = 366.00. 
Melting point: 53°C. 
Incompatibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 

isocyanates, alkylene oxides, epichlorohydrin. May react 
violently with antimony(V) pentafluoride. Incompatible with 
lead diacetate, magnesium, silver nitrate. 
Determination in Air: OSHA versatile sampler-2; 
ToluenelAcetone; Gas chromatography/Flame ionization 
detection; NIOSH IV(’s), Method #5600, Organophosphorus 
Pesticides. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
andlor eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Orgnophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from skin is of 
extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarm or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin: 
Get medical aid. Skin andlor eye contact can cause 
dangerous amounts of these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for organophosphate/carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated. Ingestion: 
Call poison control. Loosen all clothing. Never give 
anything by mouth to an unconscious person. Get medical 
aid. Do NOT induce vomiting.* If conscious, alert, and able 
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to swallow, rinse mouth and have victim drink 4 to 8 ounces 
of water do NOT induce vomiting but immediately 
administer slurry of activated charcoal (2 oz in 8 oz of 
water). If victim is unconscious or having convulsions, do 
nothing except keep victim warm. *In some casesyou may 
be spec$cally instructed by poison control to induce 
vomiting by way of 2 tablespoons ofsyrup of ipecac (adult) 
washed down with a cup ofwater. Do NOT give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through bag/mask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physician or authorized medical 
personnel. Administer atropine, 2 mg (1/30 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of an intoxication are noted; 
repeat the administration of atropine every 3 to 8 minutes 
until signs of atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mgikg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Notes to physician or authorized 
medical personnel: N-methylpyridinium-2-aldoxime (2- 
PAMCI) when used in conjunction with atropine reacts 
with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxime; Protopam), 2.5 gm 
in 100 ml of sterile water or in 5% dextrose and water, 
intravenously, slowly, in 15-30 minutes; if sufficient fluid is 
not available, give 1 gm of 2-PAMCI in 3 ml of distilled 
water by deep intramuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

. 

International Programme on Chemical Safety (IPCS), 
“Data Sheet on Pesticides No. 76, Bromophos,” 
Geneva, Switzerland (1994). 
http://www.inchem.orr~/documents/pdslpds/pest76 e.ht 
m 
International Programme on Chemical Safety (IPCS), 
“Pesticide Residues in Food-I 982, Bromophos,” 
Geneva, Switzerland (1 982). 
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California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Bromop hos-ethyl 

Use Type: Insecticide 
CAS Number: 4824-78-6 
Formula: C,,H,,BrCl,O,PS 
Synonyms: 4-Bromo-2,5-dichlorophenol-O-ester with 0,O- 
diethyl phosphorothioate; 0-(4-Bromo-2,5-dichlorophenyl) 
0,O-diethyl phosphorothioate; Bromophos-ethyl; 0,O- 
Diaethyl-O-(4-brom-2,5-dichlor)-phenyl-monothiophosphat 
(German); O,O-Diaethyl-O-(2,5-dichlor-4-bromphenyl)- 
thionophosphat (German); 0,O-Diethyl 0-2,5-dichloro-4- 
bromophenyl-phosphorothioate; 0,O-Diethyl 0-(2,5- 
dichloro-4-bromophenyI)thiophosphate; ENT 27,258; Ethyl 
bromophos; Phosphorothioic acid, 0-(4-bromo-2,5- 
dichlorophenyl) 0,O-diethyl ester; Thiophosphate de 0,O- 
diethyle et de 0-(2,5-dichloro-4-bromo) phenyle (French) 
Trade Names: CELA S-2225@; FILARIOL@; NEXAGAN@; 
OMS-659@; S 2225” 
Chemical Class: Organophosphate 
EPMOPP PC Code: 214500 
Uses: Not registered in the U.S. 
Regulatory Authority: 

DOT Inhalation Hazard Chemicals as organophosphates 
List of priority pollutants (EPA) as chlorophenols 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CAL/OSHA) as chlorophenols 
Clean Water Act: Toxic Pollutant (Section 401.15) other 
than those listed elsewhere; includes trichloro phenols. 
RCRA Section 261 Hazardous Constituents, waste 
number not listed as chlorophenols 
EPCRA Section 313 (as chlorophenols) Form R de 
minimis concentration reporting level: 1 .O%. 

Description: Pale-yellow liquid. Molecular weight = 

394.05. Density = 1.53 (@, 20°C. Boiling point = 123°C @ 
4 x 10” mmHg. 
Incompatibilities: May react violently with antimony(V) 
pentafluoride. lncompatible with lead diacetate, magnesium, 
silver nitrate. 
Permissible Exposure Limits in Air: 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.‘”) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
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salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Orgnophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from skin is of 
extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty of warm or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin: 
Get medical aid. Skin and/or eye contact can cause 
dangerous amounts of these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for organophosphate/carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated. Ingestion: 
Call poison control. Loosen all clothing. Never give 
anything by mouth to an unconscious person. Get medical 
aid. Do NOT induce vomiting.* If conscious, alert, and able 
to swallow, rinse mouth and have victim drink 4 to 8 ounces 
of water do NOT induce vomiting but immediately 
administer slurry of activated charcoal (2 oz in 8 oz of 
water). If victim is unconscious or having convulsions, do 
nothing except keep victim warm. *In some cases you may 
be specifically instructed by poison control to induce 
vomiting by way of 2 tablespoons of syrup of ipecac (adulo 
washed down with a cup of water. Do NOT give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 

mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through badmask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physician or authorized medical 
personnel. Administer atropine, 2 mg (1/30 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of an intoxication are noted; 
repeat the administration of atropine every 3 to 8 minutes 
until signs of atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mg/kg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Notes to physician or authorized 
medical personnel: N-methylpyridinium-2-aldoxime (2- 
PAMCI) when used in conjunction with atropine reacts 
with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxime; Protopam), 2.5 gm 
in 100 ml of sterile water or in 5% dextrose and water, 
intravenously, slowly, in 15-30 minutes; if sufficient fluid is 
not available, give 1 gm of 2-PAMCI in 3 ml of distilled 
water by deep intramuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry 
‘‘Toxicological profile for chlorophenols,” 1999, Atlanta, 
GA. 

Bromoxynil (ANSI) 

Use Type: Herbicide 
CAS Number: 1689-84-5; 1689-99-2 (octanoate) 
Formula: C,H,Br,NO; C, ,HI ,Br,NO (octanoate) 
Alert: A Restricted Use Pesticide (RUP). 
Synonyms: Bensonitrile, 3,5-dibromo-4-hydroxy-; 
Benzonitrile, 3,5-dibromo-4-hydroxy-; Butilchlorofos; 
Caswell No. 1 19; 2,6-Dibromo-4-cyanophenol; 2,6- 
Dibromo-4-hydroxybenzonitrile; 2,6-Dibromo-4- 
phenylcyanide; 3,5-Dibromo-4-hydroxybenzonitrile; 3 3 -  
Dibromo-4-hydroxyphenyl cyanide; ENT 20,852; 4- 
Hydroxy-3,5-dibromobenzonitrile 
octanoate: 3,5-Dibromo-4-octanoyloxybenzonitrile 
Trade Names: BRIOTRIL@, Makhteshim-Agan Industries 
(~srael) ;  B R U C I L ~ ;  B R I T T O X ~ ;  B R O M I N A L ~ ;  
BROMINEX@; BROMINAL@; BROMINAL ME-4@; 
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BROMINIL@; Bromox 2E, Micro-Flo (USA); 
BROMOTRIL@; BROMOXYNIL NITRILE HERBICIDE@; 
BRONATE@,Bayer Cropscience (Germany); BROXYNIL@; 
BUCTRIL@, Bayer Cropscience (Germany); BUCTRIL@ 
GEL HERBICIDE (octanoate), Bayer Cropscience 
(Germany); BUCTRIL@ 4EC GEL (mixture of bromoxynil 
octanoate and bromoxynil heptanoate), Bayer Cropscience 
(Germany); BUCTRIL INDUSTRIAL@, Bayer Cropscience 
(Germany); CHIPCO BUCTRIL@, Bayer Cropscience 
(Germany); CHIPCO CRAB-KLEEN@; FLAGON@, 400 
EC, Makhteshim-Agan Industries (Israel); HOBANE@; 
LABUCTRIL@; LITAROL@; M&B 10064@; MB 10064@; 
MB 10731@ (octanoate); M&B 10731’; ME4 
BROMINAL@; MERIT@; MEXTROL-BIOX@, Whyte 
Agrochemicals (UK); MOXY 2E@, Agriliance (USA); NCR 
CE EE DOV7@ (octanoate); NU-LAWN WEEDER@; 
OXYTRIL M@; PARDNER@; SABRE@; TORCH@ 
Producers: Agriliance (USA); Agsin (Singapore); Bayer 
Cropscience (Germany); Makhteshim-Agan Industries 
(Israel); Micro-Flo (USA); Sanonda Ltd. (Australia); Whyte 
Agrochemicals (UK 
Chemical Class: Nitriles (organic cyanides) 
EPMOPP PC Code: 035301; 035302 (octanoate) 
California DPR Chemical Code: 2429 
RTECS Number: D13 150000 
EINECS Number: 2 16-882-7 
Uses: For post-emergent control of broadleaf weeds. Used 
on alfalfa, garlic, corn, sorghum, flax, cereals, turf and on 
pasture and rangelands. 
Human toxicity Intermediate-1 0.50 ppb, 
Health Advisory; (octanoate) Very low-140.00 ppb, Health 
Advisory 
Fish toxicity (threshold)(77): Low-283.244 12 ppb, MATC 
(Maximum Acceptable Toxicant Concentration); 
(octanoate) High-4.40230 ppb, MATC (Maximum 
Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Bromoxynil 
[40 CFR 180.324 (B) and (C)]: 

CROP PPm 
Alfalfa 0.1 
Barley, grain & straw 0.1 
Canarygrass, annual, seed 0.1 
Cattle, fat 0.1 

Cattle, mbyp 3.5 
Corn, field, forage 0.1 
Corn, field, grain 0.1 
Corn, field, stover 0.1 
Corn, forage 0.1 
Corn, grain 0.1 
Corn, stover 0.1 
Cotton, gin byproducts 7 
Cotton, hulls 5 
Cotton, undelinted seed 1.5 

Cattle, meat 0.5 

Egg 0.05 
Flax, seed 0.1 
Flax, straw 0.1 
Garlic 0.1 
Goat, fat 1 .o 
Goat, meat 0.5 
Goat, mbyp 3.5 
Hog, fat 1 .o 
Hog, meat 0.5 
Hog, mbyp 3.5 
Horse, fat 1 .o 
Horse, meat 0.5 
Horse, mbyp 3.5 
Milk 0.1 
Mint, hay 0.1 
Oat, forage and hay 0.1 
Oat, grain 0.1 
Oat, straw 0.1 
Onion, dry bulb 0.1 
Poultry, fat 0.05 
Poultry, meat 0.05 
Poultry, mbyp 0.3 
Rye, forage 0.1 
Rye, grain 0.1 
Rye, straw 0.1 
Sheep, fat 1 .O 

Sheep, mbyp 3.5 
Sorghum, forage 0.1 
Sorghum, grain, grain 0.1 
Sorghum, grain, stover 0.1 
Wheat, forage 0.1 
Wheat, grain 0.1 
Wheat, straw 0.1 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
California Prop. 65: Reproductive toxin 
Label Signal Word: WARNING 
TRI Developmental Toxin: Developmental toxin 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: - Actively registered pesticide in California. (octanoate) 
* EPA 40 CFR 372.65, Specific Toxic Chemical Listings 

EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O%. (also, octanoate) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CAWOSHA) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Proposition 65 chemical (CAL): Reproductive toxin 
Description: Colorless to white crystalline solid; needles. 
Odorless. Slightly soluble in water; solubility = 130 ppm @ 
20-25°C. Molecular weight 276.93; 403.15 (octanoate). 
MeIting/Freezingpoint = 187”-194”C; 45-46°C (octanoate); 

Sheep, meat 0.5 
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360°C (sodium or potassium salt). Boiling point sublimes @ 
135°C @ 0.2 mmHg. Vapor pressure = 

20°C; 4.8 x mmHg (octanoate). Log KO, = Very low. 
Unlikely to bioaccumulate in aquatic organisms. 
Incompatibilities: React with boranes, alkalies, aliphatic 
amines, amides, nitric acid, sulfuric acid. Keep away from 
oxidizers (chlorates, nitrates, peroxides, permanganates, 
perchlorates, chlorine, bromine, fluorine, etc) and strong 
acids. 
Determination in Air: Bromoxynil/bromoxynil octanoate, 
NIOSH: #5010. See NIOSH Criteria Document 78-212 

Permissible Concentration in Water: No criteria set. 
Runoff fiom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin contact. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Contact may cause burns to skin and 
eyes. Because this material has a low vapor pressure, 
significant inhalation of vapors is unlikely at ordinary 
temperatures. May affect the iron metabolism, causing 
asphyxia. It is highly toxic. Forms cyanide in the body. 
Exposure results in headache, dizziness, rapid pulse, deep- 
rapid breathing, nausea, vomiting, unconsciousness, 
convulsions and sometimes death. May cause cyanosis (blue 
coloration of skin and lips caused by lack of oxygen). Some 
nitriles have a probable oral lethal dose in humans of less 
than 5 mgkg or a taste (less than 7 drops) for a 70 kg (150 
lb) person. 
Long Term Exposure: Chronic exposure over long periods 
may cause fatigue and weakness. Can cause same general 
symptoms as hydrogen cyanide but onset of symptoms is 
likely to be slower. May cause liver and kidney damage. 
Points ofAttuck: In animals: liver, kidney damage. 
Medical Surveillance: Liver and kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Use amyl nitrate capsules if symptoms of cyanide poisoning 
develop. All area employees should be trained regularly in 
emergency measures for cyanide poisoning and in CPR. A 
cyanide antidote kit should be kept in the immediate work 
area and must be rapidly available. Kit ingredients should be 
replaced every 1-2 years to ensure freshness. Persons trained 

mmHg @ 

NITRILES(‘~) 

in the use of this kit, oxygen use, and CPR must be quickly 
available. 
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http://extoxnet.orst.edu/pips/bromoxvn.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ B r o m o x y n i l , ”  4 0  C F R  1 8 0 . 3 2 4 ,  
http://www.e~a.~ov/pesticideslfood/viewtols.htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Brucine 

Use Type: Rodenticide 
CAS Number: 357-57-3 
Formula: C,,H2,O,.4H,O 
Synonyms: Brucina (Italian, Spanish); (-)Brucine; (- 
)Brucine dihydrate; Brucine hydrate; Dimethoxy strychnine; 
2,3-Dimethoxystrichnidin-lO-one; 2 , 3 -  
Dimethoxystrychnine; 10, l l  -Dimethoxystrychnine; 10,l l-  
Dimethylstrychnine; Strychnidin-10-one, 2,3-dimethoxy- 
(9CI); Strychnine, 2,3-dimethoxy- 
Trade Names: DOLCO MOUSE CEREAL@; PIED PIPER 
MOUSE SEED@ 
Producers: Kothari Phytochemicals International (India); 
Merck (Germany) 
ICSC Number: 10 17 
RTECS Number: EH8925000 
EEC Number: 6 14-006-00- 1 
EINECS Number: 206-6 14-7 
Uses: Used in the manufacture of other chemicals, in 
perfumes, as a medication for animals, and as a poison for 
rodents. 
Regulatory Authority: 

EPA Hazardous Waste Number (RCRA No.): PO1 8 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents. 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 lb 
(45.4 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
Canada, WHMIS, Ingredients Disclosure List 

Description: Brucine is colorless to white, crystalline solid. 
Odorless with a very bitter taste. Slightly soluble in water. 
Molecular weight = 394.5.Freezing/ Melting point = 178°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 1, Reactivity 0. Log KO, = 

< 1 .O. Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: Reacts with strong oxidizers. Finely 
dispersed material in air can cause dust explosions. 
Permissible Exposure Limits in Air: None established. 



 

Bufencarb 125 

Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. Absorbed through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes and respiratory 
tract. Exposure can cause headache, nausea, vomiting, 
ringing in the ears, disturbed vision, restlessness, 
excitement, twitching and convulsions, seizures, breathing 
difficulties. An alkaloid. Severe poisoning can cause 
paralysis, unconsciousness, and death. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

. 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Brucine,” Oregon State 
University, Corvallis, OR (January 1999). 
httR://w\vw.state.ni .uslhealthleoldrtkweb/O27O.~df 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: “Brucine,” Trenton, 
NJ (January 1999). 
httd/www.state.ni .us/healthleoh/rtkweb/O27O.~df 

Bufencarb (ANSI) 

Use Type: Insecticide 
CAS Number: 8065-36-9 
Formula: C,,H,,NO, 
Alert: In April of 1986, all registered products containing 
bufencarb in the U.S. were cancelled, although existing 
stocks were allowed to be used until exhausted. 
Synonyms:3-( 1 -Methylbutyl)phenyl methylcarbamate and 
3-( 1 -ethylpropyl)phenyl methylcarbamate, mixed esters 
(3: 1); Carbamic acid, methyl-, mixed (1-methy1butyl)phenyl 
and ( 1  -ethylpropyl)phenyl esters; Methylcarbamic acid-m- 
[( I-methyl)butyl]phenyl ester mixed with carbamic acid, 
methyl-m-( 1 -ethylpropyl)phenyl ester (3 : 1 )  
Trade Names: METALKAMATE@; BUX@; BUX-TEN@; 
ORTHO 5353@, Chevron (Ortho) (USA) 
Producers: Chevron (Ortho) (USA) 
Chemical Class: Carbamate 
EPMOPP PC Code: 059303 
California DPR Chemical Code: 9 1 

Uses: Bufencarb was used in the U.S. on corn fodder and 
forage, fresh corn (includes sweet corn kernels plus cob with 
husk removed), corn grain, rice grain, and rice straw. 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: Yellow-amber solid. Practically insoluble in 
water. Molecular weight = 221.30. Melting/Freezing point 
= 26.4-39°C. Density = 1.024. Boiling point = 125°C. 
Incompatibilities: Strong oxidizers. When heated to 
decomposition, emits nitrogen oxides and carbon dioxide. 
Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].(’~) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, absorbed through the 
skin. 
Harnzful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 



 

126 Busulfan 

soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VlNG CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
specifically instructed by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup ofwater. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use badmask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgkg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. 
Medical note: 2-PAMCI may be contraindicated in the case 
of some carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Bu profezin 

Use Type: Insect growth regulator 
CAS Number: 69327-76-0 
S y n o n y m s :  2 - t er  t -  B u t y 1 i m i n o - 3 - i s  o p r o p  y 1 - 5 - 
phenylperhydro- 1,3,5-thidiazin-4-one; 4H- 1,3,5 -Thiadiazin- 
4-one, 2-[( 1 , l  -dimethylethyl)imino]tetrahydro-3-( 1 - 
methylethyl)-5-phenyl- 
Trade Names: APPLAUD@, Nihon Nohyaku Co., Ltd. 

Producers: Agsin (Singapore); Ki-Hara Chemicals Ltd. 
(UK); Nihon Nohyaku Co., Ltd. (Japan); SuYan 
Agrochemical Group (China) 
EPNOPP PC Code: 275 100 
California DPR Chemical Code: 3947 
Uses: For insect control in food crops and greenhouse 
ornamentals. 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Possible Carcinogen 
Regulatory Authority: 

Actively registered pesticide in California. 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seekmedical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency Chemical 

(Japan) 

List of Lists, Sacramento CA (February 1997) 

Busulfan 

Use Type: An insect sterilant. 
CAS Number: 55-98-1 
Formula: C,H,,O,S,; CH,SO,O(CH,),OSO,CH, 
Alert: Busulfan is a carcinogen and teratogen and should be 
handled with extreme caution. 
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Synonyms: 1,4-Bis(methanesulfonoxy)butane; [ 1,4- 
Bis(methanesulfonyloxy)butane]; Bisulfan; Bisulphane; 1,4- 
Butanediol dimethyl sulfonate; 1,4-Butanediol 
dimethanesulphonate; Buzulfan; C.B. 204 1 ; Citosulfan; 1,4- 
Dimesyloxybutane; 1,4-DimethanesuIfonoxbutane; 1,4- 
Di(methanesu1fonyloxy)buane; 1,4-DimethanesuIphonyloxy 
butan; 1,4-DimethyIsulfonoxybutane; Methanesulfonic acid 
tetramethylene ester; NCI-CO1592; NSC-750; Sulphabutin; 
Tetramethylene bis(methanesu1fonate); Tetramethylene 
dimethane sulfonate 
Trade Names: BUSULFEX@, Orphan Drug Company; 
GT41@; GT 2041@; LEUCOSULFAN@; MABLIN@; 

MYELOLEUKON@; MYLERAN@, GlaxoSmithKline (UK) 
(a drug for treating chronic myelogenous leukemia); X 149@ 
Producers: GlaxoSmithKline (UK) 
Chemical Class: A bifunctional alkylating agent 
RTECS Number: EK1750000 
Uses: This compound has applications as an insect sterilant 
and as a chemotherapeutic agent taken orally or by injection 
to treat chronic myelogenouos leukemia. 
Carcinogen/Hazard Clussijications 
California Prop. 65: Carcinogen as 1,4-BUTANEDIOL 
DIMETHANESULFONATE 
IARC: Carcinogen (human carcinogen) 
Regulatory Authority: 

Carcinogen (human carcinogen) (IARC) (NTP)‘”) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
The “Director’s List” (CAL/OSHA) 

Description: Busulfan is a white crystalline powder. 
Practically insoluble in water; hydrolyzes slowly. Molecular 
weight = 246.33. Melting/Freezing point = 117°C. 
Incompatibilities: Oxidizers, moist air and water. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the skin causing rash. 
Exposure can cause nausea, vomiting, diarrhea, and 
seizures. 
Long Term Exposure: A carcinogen in humans, causes 
leukemia and kidney and uterine cancer. A probable 
teratogen in humans. May damage the developing fetus. 
May cause testes damage in males (decrease sperm count, 
cause impotence), and decrease fertility in females. Long 
term exposure may cause cataracts, lung irritation, 
permanent lung scarring, bone marrow damage, liver 
damage. Symptoms of exposure include bleeding 
tendencies, decreased leucoyte count or depressed bone 
marrow 
Points of Attack: See above. 
MedicalSurveillance: Completed blood count, chest x-ray, 
lung function tests, liver function tests. 

M I E L U C I N ~ ;  M I S U L B A N ~ ;  M I T O S T A N @ ;  

First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately with water 
or normal saline for at least 20-30 minutes, occasionally 
lifting upper and lower lids. Seek medical attention 
immediately. If this chemical contacts the skin, remove 
contaminated clothing and wash immediately with soap and 
water. Seek medical attention immediately. If this chemical 
has been inhaled, remove from exposure, begin rescue 
breathing (using universal precautions) if breathing has 
stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

New Jersey Department of Health and Senior 
Services,”Hazardous Substance Fact Sheet, Busulfan,” 
T r e n t o n  N J  ( D e c e m b e r ,  1 9 9 8 ) .  
http:llmv.state.ni .uslhealtWeohlrtkwebl027 I .pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Butachlor (ANSI) 

Use Type: Herbicide 
CAS Number: 23 184-66-9 
Formula: C,,H,,ClNO, 
Alert: Not registered in the U.S. 
Synonyms: Butoxymethyl; N-(Butoxymethyl)-2-chloro-N- 
(2,6-diethylphenyl)acetamide; 2-Chloro-2’,6’-diethyl-N- 
(butoxymethy1)acetanalide; N-(Butoxymethyl)-2-~hloro- 
2’,6’-diethylacetanilide; Acetanilide, 2-chloro-2’,6’-diethyl- 
N-(butoxymethy1)-; Acetamide, N-(butoxymethyl)-2-chloro- 
N-(2,6-diethylphenyl)- 
Trade Names: BUTANEX@; BUTANOX@; CP 53619@; 
HILTACHLOR@; LAMBAST@, Monsanto (USA); 
MACHETE@, Monsanto (USA); MACHETTE@ Monsanto 
(USA); PILLARSET@; RASAYANCHLOR@ 
Producers: Agrimor International (USA); Agsin 
(Singapore); BEC Group Ltd. (India); Hindustan 
Insecticides (India); Monsanto (USA); Nagarjuna Agrichem 
(India); Vijayalakshmi Insecticides and Pesticides (India) 
Chemical Class: Chloroacetanilida 
EPMOPP PC Code: 1 1230 1 
California DPR Chemical Code: 4056 
EINECS Number: 245-477-8 
Uses: Used for preemergence control of annual grasses, 
sedges and broadleaf weeds in rice crops. Used primarily in 
Asia, South America, Europe and Africa. 
Human toxicity (long-term)(77): Very low-259.00 ppb, 
Health Advisory 
Fish toxicity (tlire~hold)‘~~): Intermediate-14.47908 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
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CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Likely Carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Autliority: 

Actively registered pesticide in California. 
Description: Light yellow or amber oily liquid. Slightly 
soluble in water; solubility = 20 mg/L @ 20°C; Molecular 
weight = 3 1 1.88; D: 1.070 @ 3OoF/4"C. Melting/Freezing 
point -5°C. Boiling point = 156°C @ 0.66 mmHg 
(decomposes @ 165°C); 196°C @ 0.5 mm. Vapor pressure 
= 4.5 x lo4 mmHg. 
Incompatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Apprehension, anxiety, conhsion, 
nervous excitation; dizziness; headache; numbness and 
weakness in limbs; muscle twitching, tremors; nausea and 
vomiting; slow, shallow respiration, bluish face; 
convulsions; loss of consciousness; breathing stops; death. 
Points of Attack: May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Directly, irrigate with large amounts of plain, 
tepid water or saline for 20 minutes, occasionally lifting the 
lower and upper lids. During this time, remove contact 
lenses, if easily removable without additional trauma to the 
eye. Get medical aid immediately. Have physician check for 
possible delayed damage. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 
water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines; therefore, items such as 
leather shoes, gloves, and belts should be discarded. If the 

skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do NOT induce vomiting. The 
patient is at risk of CNS depression or seizures, which may 
lead to pulmonary aspiration during vomiting. If the victim 
is conscious and able to swallow, *administer an aqueous 
slurry of activated charcoal at 1 gm/kg (usual adult dose 
60-90 g, child dose 25-50 g). A soda can and straw may be 
of assistance when offering charcoal to a child. The efficacy 
of activated charcoal for some organochlorine poisoning 
(such as chlordane) is uncertain. If victim is unconscious or 
having convulsions, do nothing except keep victim 
warm.lnhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organochlorine pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
For inhalation exposures, monitor for respiratory distress. If 
the victim is not breathing, administer artificial respiration. 
Do NOT use mouth-to-mouth resuscitation; use bag/mask 
apparatus. If cough or breathing difficulty develops, 
evaluate for respiratory tract irritation, bronchitis, or 
pneumonitis. If breathing is difficult, administer 100% 
humidified supplemental oxygen through bag/mask 
apparatus until medical help arrives. Do not leave victim 
unattended. 
*Note: In some cases you may be specifically instructed by 
Poison Control to induce vomiting by way of 2 tablespoons 
of syrup of ipecac (adult) washed down with a cup ofwater. 
Do NOT give activated charcoal before or with ipecac 
syrup. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

But ral i n 

Use Type: Herbicide 
CAS Number: 33629-47-9 
Formula: C,4H2,N304 
Synonyms: Aniline, N-sec-butyI-4-tert-butyl-2,6-dinitro-; 
Benzenamine, 4-( 1,l -dimethylethyl)-N-( 1 -methylpropyl)- 
2,6-dinitro-; Butalin; Butraline; N-sec-Butyl-4-tert-butyl- 
2,6-dinitroaniline; Dibutalin; 4-( I ,  1 -Dimethylethyl)-N-( 1 - 
methylpropyl)-2,6-dinitrobenzenamine; Dimethyl-ethyl-n- 
( 1 -methylpropyl)-2,6-dinitrobenzeneamine[4-( 1 , l  - ) I ;  
Rutralin 
Trade Names: A-820@, Amchem (USA), canceled; 72- 
A34@; AMCHEM 70-25@, Amchem (USA), canceled; 
AMCHEM A-280@, Amchem (USA), canceled; AMEX@, 
Cfpi Agro (France), canceled; AMEX 820@, Cfpi Agro 
(France), canceled; AMEXINE@, canceled; NO CRAB@, 
Cfpi Agro (France), canceled; SECTOR@; STIFLE@, 
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Crompton Corporation (USA); TAMEX@, Cfpi Agro 
(France) 
Producers: Amchem (USA); Crompton Corporation (USA); 
Cfpi Agro (France), Sub. of Nufarm (Australia) 
Chemical Class: Dinitroaniline 
EPMOPP PC Code: 10650 1 
California DPR Chemical Code: 1756 
Uses: Butralin is used as a plant grow regulator on tobacco 
after the tobacco is topped. All tobacco is topped to 
stimulate desirable chemical and physical characteristics but 
also stimulates the growth of suckers. Butralin is a contact- 
local systemic type of plant growth regulator that inhibits 
sucker growth. All uses on food crops were canceled in 
January, 199 1, and all uses on turf and ornamental grasses 
were voluntarily canceled in March, 1997. Butralin is been 
found effective in destroying opium poppy crops. 
Human toxicity (long-term): Low-70.00 ppb, Health 
Advisory 
Fish toxicity (threshold): Intermediate-42.17 178 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Yellow-orange crystalline solid. Slightly 
soluble in water; solubility = <1 .O ppm. Molecular weight = 

295.37. Flash point = 35.8”C. 
Incompatibilities: Oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
etc); strong acids. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin contact, ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: May cause irritation to the eyes, 
skin, or respiratory tract. May be toxic if ingested or upon 
skin contact. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Butralin,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (May 1998). 

httr,://~~~.epa.~ov/REDs/2075red.pdf 

List of Lists, Sacramento CA (February 1997). 
California Environmental Protection Agency Chemical 

Use Type: Herbicide 
CAS Number: 2008-4 1-5 
Formula: C, ,H,,NOS 
Alert: Classified as a General Use Pesticide (GUP) with 
applications limited to corn fields. 
Synonyms: Bis(2-methylpropyl)carbamothioic acid-S-ethyl 
ester; Butilate; Diisobutylthiocarbamic acid-&ethyl ester; 
Diisocarb; S-Ethyl NN-diisobutylthiocarbamate; S-Ethyl 
b i s( 2 -met h y I p r o p y I )  c a rb  am o t h i oat  e ; E t h y 1 -N,  N -  
diisobutylthiocarbamate; S-Ethyldiisobutyl thiocarbamate; 
Ethyl-N,N-diisobutyl thiolcarbamate 
Trade Names: ANELDA PLUS@; ANELDAZIN@; 
ANELIROX@; ATRA-BUTE@, Zeneca Ag Products (USA) 
(now Syngenta), canceled Nov. 1992; BUTILATE@; 
GENATE@, Zeneca Ag Products (USA) (now Syngenta), 
canceled August 1994; R-I9 1 O@, Zeneca Ag Products 
(USA) (now Syngenta), canceled Dec. 1987; STAUFFER 
R- 19 lo@, Zeneca Ag Products (USA) (now Syngenta), 
canceled Dec. 1987; SUTAN@, Zeneca Ag Products (USA) 
(now Syngenta), canceled Sept. 1994; SUTAZINE@, Zeneca 
Ag Products (USA) (now Syngenta), canceled Dec. 1987; 

Producers: Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Thiocarbamate 
Label Signal Word: CAUTION 
EPMOPP PC Code: 041405 
California DPR Chemical Code: 565 
RTECS Number: EZ7525000 
EINECS Number: 2 17-9 16-3 
Uses: A selective herbicide for use on field corn, sweet 
corn, and popcorn to control grassy and broadleaf weeds 
and seeds in the soil prior to sowing a crop. Often applied in 
combination with atrazine and/or cyanazine. 
Human toxicity (long-term)(7v: Very low-400.00 ppb, 
Health Advisory 
Fish toxicity (tlire~hold)(~~): Intermediate-22.6 1732 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Butylate, 
Federal Register (6 7FR49689-49691, July 31,2002): “By 
itself, butylate poses no risk concerns within the limits ofthe 
existing tolerances, which will remain in effect at 0.1 part 
per million (ppm) for all registered commodities; however, 
the Agency intends to revise the commodity definitions in 
accordance with current Agency administrative practice.” 
CurcinogedHazard Classifications 
U.S. EPA Carcinogens: Group E, Unlikely to be 
Carcinogen 

TOMAHAWK@ 
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WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Water Pollution Standard Proposed (U.S. EPA) (See 

CAL-DHS/DHS Drinking Water Action Levels 
Actively registered pesticide in California. 
RCRA 40CFR268.48; 6 lFRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.003; Nonwastewater 

Description: Clear liquid with an aromatic odor. Slightly 
soluble in water; solubility = 4ppm @ 25°C. Boiling point 
= 130°C @ 10 mmHg. Vapor pressure = 1 x 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: A No-Adverse 
Effects Level (NOAEL) in the range of 24-40 mg/kg body 
weight/day/has been determined by USEPA. This leads to 
derivation of a 10-day health advisory for Butylate of 2.4 
mg/L and a lifetime health advisory of 0.05 mg/L for a 70- 
kg man. Wisconsin has set a guideline for butyiate in 
drinking water of 200 pg/L(6”. 
Determination in Water: Analysis of butylate is by a gas 
chromatographic (GC) method applicable to the 
determination of certain nitrogen- and phosphorus- 
containing pesticides in water samples. In this method, 
approximately 1 L of sample is extracted with methylene 
chloride. The extract is concentrated and the compounds are 
separated using capillary column GC. Measurement is made 
using a nitrogen-phosphorus detector. The method detection 
limit has not been determined for butylate, but it is estimated 
that the detection limits for analytes included in this method 
are in the range of 0.1 to 2 pg/L. 
Harmful Effects and Symptoms 
The LD,,-(oral, rat) = 4,000 mgikg (slightly toxic). 
Applying the criteria described in EPA’s guidelines for 
assessment of carcinogenic risk, butylate may be placed in 
Group C: a possible human carcinogen. This category is for 
substances that show limited evidence of carcinogeniciy in 
animals and inadequate evidence in humans. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Preventions, Pesticides and Toxic Substances, 

reference below) ( Wisconsin)(6’) 

( m g k ) ,  1.4 

mmHg. 

Reregistration Statement, “Butylate Facts,” Washington, 
DC, (September 2001). 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Butylate,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http://pmep.cce.cornell.edu/profiles/extoxnet/24d- 
captanhutylate-ext.htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Health 
Advisory: Butylate,” Washington, DC, Office ofDrinking 
Water, August 1987. 

Butylphenols 

Use Type: Insecticide and fumigant. 
CAS Number: 3 180-09-4 (o-isomer); 89-72-5 (o-sec- 
isomer); 99-7 1-8 (p-sec-isomer); 4074-43-5 (m-isomer); 88- 
18-6 (o-tert-isomer); 98-54-4 (p-tert-isomer); 1638-22-8 (p- 
isomer); 28805-86-9 (mixed isomers) 
Formula: C,,H,,O, C,H,C,H,OH 
Synonyms: (o-n-): 2-n-Butylphenol; (o-sec-): 2-sec- 
Butylphenol; o-sec-Butylphenol; (o-tert-): 2-tert- 
Butylphenol; Phenol, o-(tert-buty1)-; (p-sec-): 4-sec- 
Butylphenol; p-sec-Butylphenol; (p-tert-): 4-tert- 
B u t y l p h e n o l ;  4 - t e r t - B u t y l p h e n o l ;  4 - (  1 , l -  
Demethy1ethyl)phenol; Buty lphen; 1 -Hydroxy-4-tert- 
Butylbenzene; UCAR butylphenol4-tert 
Producers: Albemarle (USA); CONDEA (Germany); 
Dainippon Ink & Chemicals (Japan); Degussa (Germany); 
Fluorochem Ltd. (UK); Great Lakes Chemical (USA); 
Honshu Chemical Industry (Japan); Mitsubishi Chemical 
(Japan); Schenectady International (USA); Shell Chemical 
(Netherlands); Tokyo Chemical Industry (Japan) 
Chemical Class: Phenols 
EPMOPP PC Code: 064 1 13 (p-tert-) 
California DPR Chemical Code: 1000 (p-tert-) 
ICSC Number: 1472 (0-sec-); 0637 (p-tert-) 
RTECS Number: SJ8850000 (o-n-); SJ8920000 (o-sec-); 
SJ88 10000 (m-); SJ8924000 (p-sec-); SJ8925000 (p-terf-); 
SJ8922500 (p-n-) 
EINECS Number: 201 -933-8 (0-sec-); 202-679-0 (p-tert-) 
Uses: Butylphenols may be used as intermediates in 
manufacturing varnish and lacquer resins; as a germicidal 
agent in detergent disinfectants; as a pour point depressant, 
motor-oil additive, de-emulsifier for oil, soap-antioxidant, 
plasticizer, fumigant and insecticide. 
Regulatory Authority: 

Actively registered pesticide in California. 
(o-sec-isomer)Air Pollutant Standard Set (ACGIH)“) 
( O S H A ) ( 5 8 )  ( D F G ) ( 3 )  ( H S E ) ( 3 3 )  ( S e v e r a l  
States)(60)(Australia) (Israel) (Several Canadian Provinces) 
U.S. DOT 49CFR172.101, Appendix B, Regulated 
marine pollutant (as butyl phenol) 
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Canada, WHMIS, Ingredients Disclosure List (o-sec-;p- 

Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) (0-sec-) 
Description: The butylphenols, C,H,C6H,0H include a 
number of isomers, the two most highly regulated are o-sec- 

butylphenol and p-tert-butylphenol. Their properties are as 
follows: (o-sec-): Colorless liquid or solid (below 6 1 OF). 
Boiling point = 108°C. Flash point = 108°C. Insoluble in 
water. (p-tert-): White crystalline solid. Melting/Freezing 
point = 97°C. Hazard Identification (based onNFPA-704 M 
Rating System): Health 1, Flammability 1, Reactivity 0. 
Insoluble in water. 
Zncompatibilities: Incompatible with strong acids, caustics, 
aliphatic amines, amides, oxidizers. 
Permissible Exposure Limits in Air: There is no OSHA(*) 
PEL for the o-sec-isomer. The NI0SH‘’)recommended REL 
is 5 ppm (30 mg/m3) TWA with the notation that skin 
absorption is of concern. The ACGIH“), Australia, HSE, 
and Israel TWA is the same as NIOSH(*). In Canada 
Alberta, Ontario, and Quebec TWA is 5 ppm and Alberta’s 
STEL is 10 ppm. p-tert-isomer: The DFG(3) has set a MAK 
of 0.08 ppm (0.5 mg/m3) and Peak Limitation of 5 times the 
normal MAK (30 min.), not to be exceeded 2 times during 
a workshift. Mexico’s TWA is 10 ppm and STEL of 20 
ppm.Severa1 states have set guidelines or standards for the 
o-sec-isomer in ambient air@’) ranging from 300 pg/m3 
(North Dakota) to 500 pg/m3 (Virginia) to 600 pg/m3 
(Connecticut) to 714 pg/m3 (Nevada). 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes ofEntry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Inhalation may cause irritation to 
nose, throat and lungs. Sensitization may occur. Skin contact 
studies with animals suggest that severe irritation at 
concentrations above 10% may occur. May cause rash, 
redness and irritation, especially when skin is wet. 
Absorption is significant and contact may lead to allergic 
reaction. Eye studies with animals suggest that severe 
irritation may occur. Ingestion studies on animals suggest 
that 8 oz. May by lethal to a 150 Ib. person. 
Long Term Exposure: May cause skin color changes by 
contact or inhalation of levels between 10 and 100 ppm. 
Allergy may develop after repeated exposure. Liver damage 
may also occur. There is limited evidence that butylphenol 
causes skin cancer in animals. Repeated or prolonged skin 
contact can cause skin ulcers and lead to permanent loss of 
skin pigment in affected areas. 
Points of Attack: Eyes, skin, respiratory system. 
Medical Surveillance: Lung function tests. Liver function 
tests. 

tert-; p-;  0-; m-) 

(CAL/OSHA) (0-sec-) 

First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: o-sec-Butylphenol,” 
Trenton, NJ (April 1986, rev. August 2001). 
http://www.state.ni .usihealth/eohlrtkweb/ I440.pdf 
New York State Department of Health, “Chemical Fact 
Sheet:p-tert-Butylphenol,” Albany, NY, Bureau of Toxic 
Substance Assessment (March 1986). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
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C 

Cacodylic Acid 

Use Type: Herbicide and defoliant 
CAS Number: 75-60-5 
Formula: C,H,AsO, 
Synonyms: Acide cacodylique (French); Acide 
dimethylarsinique (French); Acido cacodilico (Spanish); 
Agent Blue; Arsinic acid, dimethyl-; Dimethylarsenic acid; 
D i m e t h y l a r s i n i c  a r s i n i c  a c i d ;  D M A A ;  
Hydroxydimethylarsine oxide; Dimethylarsinic acid 
Trade Names: ANSAR@'; ARSAN@; BOLLS-EYE@, Vertac 
Chemical Corp. (USA), canceled 3/20/1987; 
BROADSIDE@, Vertac Chemical Corp. (USA), canceled 
3/20/ 1987; CHECK-MATE@; CHEM-AX@, Monterey 
Chemical (USA), canceled 3/01/1990; CLEAN-UP@, Sylorr 
Plant Corp. (USA); COTTON AIDE HC@; DILIC@, Inter- 
Ag Corp. (USA), canceled 1 1/10/1989; EZY-PICKIN' 
COTTON DEFOLIANT@, Drexel Chemical (USA); 
ERASE*, Scott Company (USA), canceled 10/10/1989; 
HERB-ALL@', Luxembourg-Pamol Inc. (USA); KACK@, 
Drexel Chemical (USA); MONOCIDE@, Monterey 
Chemical (USA); MONTAR@, Monterey Chemical (USA); 
PHYTAR@ (with Sodium cacodylate), APC Holdings Corp. 
(USA), canceled; PHYTAR 138@, APC Holdings Corp. 
(USA), canceled 9/30/1991; PHYTAR 560@ (with Sodium 
cacodylate), APC Holdings Corp. (USA), canceled 
1113011992; PHYTAR 600@', APC Holdings Corp. (USA), 
canceled; RAD-E-CATE 25@, Vineland Chemical Co. 
(USA), canceled 8/12/1987; SALVO@; SILVISAR 510@, 
TSI Company (USA), canceled 10/10/1989; SYLVICOR@ 
Producers: Drexel Chemical (USA); Research Organics 
(USA); Scott Company (USA); Sigma-Aldrich 
Laborchemikalien (Germany) 
Clieniical Class: Organoarsenic 
EPMOPP PC Code: 0 1250 1 
California DPR Chemical Code: 32 
RTECS Number: CH7525000 
Uses: Cacodylic acid is an arsenical non-selective contact 
herbicide which will defoliate or desiccate a wide variety of 
plant species. It is used as a cotton defoliant and for lawn 
renovation, for weed control in non-crop areas such as 
around buildings, near perennial ornamentals, along fence 
rows, and in forest management. It is used as a soil sterilant 
and in timber thinning. Agent Blue (0.37 kg/L cacodylic 
acid) was used to control vegetation during the Vietnam 
war. The top five crop usages in California are on cotton, 
rights of way, landscaping, uncultivated agricultural areas, 
and in outdoor container nurseries. 

Human toxicity (long-term)(77': High-5.61 798 ppb, CHCL 
(Chronic Human Carcinogen Level) 
Fish toxicity (t?ire~hold)(~~): Very low-2841.14769 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Cacodylic 
Acid (40 CFR 180.311): 

Cotton, undelinted seed 2.8 
Cattle, mbyp, 
except kidney and liver 0.7 
Cattle, fat 0.7 
Cattle, kidney 1.4 
Cattle, meat 0.7 
CarcinogerdHazard Classijications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 1, known carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory A utli ority : 

CROP PPm 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
EPA Hazardous Waste Number (RCRA No.): U136 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents. 
EPCRA Section 313 Form R (as organic arsenic 
compound) de minimus concentration reporting level: 
1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) as dimethylarsinic acid. 
Actively registered pesticide in California. 
Canada, WHMIS, Ingredients Disclosure List 
Canada: Priority Substance List & Restricted 
Substances/Ocean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI) (arsenic compounds) 

Description: Cacodylic acid is a colorless, odorless, 
crystalline solid arsenic compound. MeltingiFreezing point 
= 192°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 1, Flammability 0, Reactivity 0. 
Highly soluble in water. 
Incompatibilities: Aqueous solution react violently with 
chemically active metals releasing toxic arsenic fumes. 
Incompatible with oxidizers, sulfuric acid, caustics (strong 
bases), reducing agents, ammonia, amines, isocyanates, 
alkylene oxides, epichlorohydrin. 
Permissible Exposure Limits in Air: The following 
exposure limits are for air levels only. When skin contact 
also occurs, overexposure is possible, even though air levels 
are less than the limits listed below. The OSHA(*) PEL 8- 
hour TWA is 0.5 mg(As)/m3. ACGIH recommends a TWA 
of0.2 mg(As)/m3.(') 
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Determination in Air: Filter; Reagent; Ion 
chromatography1Hydride generation atomic absorption 
spectrometry; NIOSH IV Method #5022, Arsenic, Organo- 
(18). 

Permissible Concentration in Water: EPA has set a limit of 
0.05 parts per million (ppm) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.01 ppm 
(10 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in. the January 22,200 1, Federal 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppm (50 ppb). To protect 
freshwater aquatic life-total recoverable trivalent inorganic 
arsenic never to exceed 440 pg/L. To protect saltwater 
aquatic life: 508 pg1L on an acute basis. To protect human 
health: preferably zero. The former USSR-LJNEP/IRPTC 

has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 mg/L also. 
Determination in Water: For arsenic: The atomic 
absorption graphite furnace technique is often used for 
measurement of total arsenic in water. It also has been 
standardized by EPA. Total arsenic may be determined by 
digestion followed by silver diethyldithiocarbamate; an 
alternative is atomic absorption; another is inductively 
coupled plasma optical emission spectrometry. See OSHA 
Method #ID- 105 for arsenic(58). 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact This chemical can be absorbed through the skin, 
thereby increasing exposure. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Skin contact can also cause burning, 
itching, thickening and color changes. 
Long Term Exposure: Certain other arsenic compounds 
have been identified as carcinogen. Although this chemical 
has not been identified as a carcinogen it should be handled 
with extreme caution. May cause an ulcer of the septum 
dividing the inner nose. It can cause nerve damage, 
thickening ofthe skin with patch areas of darkening and loss 
of pigment, or the development of white lines in the nails. 
May cause liver and kidney damage. Repeated exposure can 
lead to a metallic or garlic taste in the mouth, loss of 
appetite, nausea, vomiting, difficulty swallowing, stomach 
pain, diarrhea, and death. Birth defects have been observed 
in animals exposed to inorganic arsenic. It is likely that 
health effects seen in children exposed to high amounts of 
arsenic will be similar to the effects seen in adults. 
Points of Attack: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 

MedicalSurveillance: Test for urine arsenic. Levels should 
not be greater than 100 micrograms per gram of creatinin in 
the urine. Examine the skin for abnormal growths. Liver and 
kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Cacodylic Acid”, 40 CFR 180.3 1 1, 
http:l/www.esa.rrov/~esticides/food/viewtols.htm 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Cacodylic Acid,” 
Oregon State University, Corvallis, OR (September 
1993). http://extoxnet.orst.edu/pips/cacodvli.html 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Cacodylic Acid,” 
Trenton NJ (January 1999). 
http:/lwwwstate.ni .us/healthIeohlrtkweb/O304.pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Cadmium 

Use Type: Compounds used for fungicides, insecticides, and 
nematocides. 
CAS Number: 7440-43-9 (metal) 
Formula: Cd 
Synonyms: Cadmio (Spanish); C.I. 77 180; Colloidal 
cadmium; Elemental cadmium; Kadmium (German); Kadmu 
(Polish) 
Producers: ASARCO (USA); Boliden (Sweden); Degussa 
(Germany); Dowa Mining (Japan); Goldschmidt (Germany); 
Great Western Inorganics (USA); Hall (USA); Industrias 
Penoles (Mexico); Metaleurop (France); Noranda (Canada); 
PPM Pure Metals (Germany); Sigma-Aldrich Fine 
Chemicals; Teck Cominco (Canada); UMICORE 
(Belgium); Zinc Corp. (USA) 
Chemical Class: Inorganic-cadmium, heavy metal 
ICSC Number: 0020 
RTECS Number: EU9800000 (metal) 
EINECSNumber: 23 1-152-8 (cadmium) 
Uses: EPA doesn’t allow cadmium in pesticides. Food 
products account for most of the human exposure to 
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cadmium, except in the vicinity of cadmium-emitting 
industries. Human cadmium toxicity caused by contaminated 
rice plants was first reported in Japan in the 1950s. These 
studies showed that subsistence rice farmers had been 
sickened by ingesting cadmium that had passed from 
municipal sewage sludge used as fertilizer through the rice 
crop. Cadmium is taken up through the roots of plants to 
edible leaves, fruits and seeds. It will also build up in animal 
milk and fatty tissues. Therefore, people are exposed to 
cadmium upon consumption of cadmium containing plants 
or animals. Seafood, such as mollusks and crustaceans, can 
be a source of cadmium, as well. Cadmium is highly 
corrosion resistant and is used as a protective coating for 
iron, steel, and copper; it is generally applied by 
electroplating, but hot dipping and spraying are possible. 
Cadmium may be alloyed with copper, nickel, gold, silver, 
bismuth, and aluminum to form easily fusible compounds. 
These alloys may be used as coatings for other materials, 
welding electrodes, solders, etc. It is also utilized in 
electrodes of alkaline storage batteries, as a neutron absorber 
in nuclear reactors, a stabilizer for polyvinyl chloride 
plastics, a deoxidizer in nickel plating, an amalgam in 
dentistry, in the manufacture of fluorescent lamps, 
semiconductors, photocells, and jewelry, in process 
engraving, in the automobile and aircraft industries, and to 
charge Jones reductors. Various cadmium compounds find 
use as fungicides, insecticides, nematocides, polymerization 
catalysts, pigments, paints, and glass; they are used in the 
photographic industry and in glazes. Cadmium is also a 
contaminant of superphosphate fertilizers. Human exposure 
to cadmium and certain cadmium compounds occurs through 
inhalation and ingestion. The entire population is exposed to 
low levels of cadmium in the diet because of the entry of 
cadmium into the food chain as a result of its natural 
occurrence. Tobacco smokers are exposed to an estimated 
17 @cigarette. Cadmium is present in relatively low 
amounts in the earth’s crust; as a component of zinc ores, 
cadmium may be released into the environment around 
smelters. 
U.S. Muximum Allowable Levels for Cadmium: 
The Food and Drug Administration (FDA) limits the amount 
of cadmium in food colors to 15 parts per million (15 ppm). 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group B 1, probable carcinogen 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Listed; Developmental toxicity, male; 
carcinogen 
TRI Developmental Toxin: Reproductive and develop- 
mental toxin 
Endocrine Disruptor: Probable ED 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC) (DFG)(9) 
(Suspected) (ACGIH)‘” (NTP)(DFG)(’) 

Banned or Severely Restricted (Many Countries) (UN) 
(13,351 
Air Pollutant Standard Set (OSHA) (ACGIH)“) 
(Australia) (Israel) (Mexico) (Several States) (Several 
Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL(Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12). Includes any unique chemical substance that 
contains cadmium as part ofthat chemical‘s infrastructure. 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; Section 3 13 Water Priority Chemicals 
(57FR41331, 9/9/92); Toxic Pollutant (Section 401.15) 
EPA Hazardous Waste Number (RCRA No.): DO06 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed. 
RCRA Toxicity Characteristic (Section 261.24), 
Maximum Concentration of Contaminants, regulatory 
level, 1 .O mg/L 
RCRA 40CFR268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.69; Nonwastewater 
(mg/L), 0.19 TCLP 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 6010(40); 7130(50); 7131‘’) 
Safe Drinking Water Act: MCL, 0.005 mg/L; MCLG, 
0.005 mg/L; Regulated chemical (47 FR 9352); Priority 
List (55 FR 1470) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg). Note: No release report required if diameter of 
pieces is equal to or exceeds 0.004 in. 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B): Severe pollutant, as cadmium compounds. 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List, Ocean dumping prohibited; Drinking 
Water Quality: 0.005 mg/L MAC. 
Mexico Drinking Water Criteria: 0.0 1 mg/L 

Description: Cadmium is a bluish-white metal. Boiling 
point = 765°C. Melting/Freezing point = 321°C. Cadmium 
metal dust has an Autoignition temperature = 250°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
(powder) Health 2, Flammability 2, Reactivity 0. The only 
cadmium mineral, greenockite (CdS), is rare; however, 
small amounts of cadmium are found in zinc, copper, and 
lead ores. It is generally produced as a by-product of these 
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metals, particularly zinc. Cadmium is insoluble in water but 
is soluble in acids. “Cadmium dust” includes dust of various 
cadmium compounds such as CdCI,. “Cadmium fume” has 
the composition Cd/CdO. 
Incompatibilities: Air exposure with cadmium powder may 
cause self ignition. Moist air slowly oxidizes cadmium 
forming cadmium oxide. Cadmium dust is incompatible with 
strong oxidizers, ammonium nitrate, elemental sulfur, 
hydrazoic acid, selenium, zinc, tellurium. Contact with acids 
cause a violent reaction producing flammable hydrogen gas. 
Permissible Exposure Limits in Air: The Federal 
~tandard‘~~)for cadmium fume or dust is 0.005mg/m3 (as Cd) 
as an 8-hour TWA. ACGIH has recommended a TWA value 
of 0.01 mgim’ for Cd d u d s a l t s  and 0.002 mg/m3 for 
respirable dust“). NIOSH‘” recommends that exposure to 
cadmium be at the lowest feasible level. The NIOSH”) 
IDLH: Carcinogen [9 mg/m3 (as Cd)]. Several states have 
set guidelines or standards for cadmium in ambient air(60) 
ranging from zero (North Dakota) to 0.0006 pglm3 (Rhode 
Island) to 0.0055 pg/m3 (North Carolina) to 0.0056 pg/m3 
(Massachusetts) to 0.07 (Montana) to 0.12 pg/m3 
(Pennsylvania) to 0.25 pg/m3 (South Carolina) to 0.4 pglm3 
(Connecticut and South Dakota) to 0.8 pg/m3 (Virginia) to 
1 .O pgim3 (Nevada) to 2.0 pg/m3 (New York). 
Determination in Air: Collection of particles on a filter, 
workup with acid and measurement by atomic absorption has 
been specified by NIOSH. See NIOSH Methods #7048 (Cd) 
and #7300 (Elements), #7200 (Welding and Brazing 
Fume)(’s) or OSHA: #ID-125G.(58) 
Permissible Concentration in Water: The U.S. EPA has set 
a limit of 5 ppb. Canada set a limit of 0.005 mg/L in 
drinking water. Mexico has set a limit of 0.01 mg/L in 
drinking water. Effluent standards for cadmium in water 
have been set by Argentina, 0.1 mg/L; Japan, 0.1 mg/L. 
Drinking water standards have been set(35) by 
Czechoslovakia, 0.010 mg/L; EEC, 5.0 pg/L (0.005 mg/L); 
Japan, <0.01 mg/L; USSWUNEP, 0.01 mg/L; WHO, 0.005 
mg/L. Further, guidelines for cadmium in drinking water 
have been set(6’) ranging from 5 pg/L (Kansas and 
Minnesota) to 10 pg/L (Maine). 
Determination in Water: Total cadmium may be determined 
by digestion followed by atomic absorption of colorimetric 
(Dithizone) analysis or by Inductively Coupled Plasma 
Optical Emission Spectrometry. Dissolved cadmium is 
determined by 0.45 p filtration followed by the previously 
cited methods. See also reverence(49). 
Routes of Entry: Inhalation or ingestion of fumes or dust. 
Harmful Effects and Symptoms 
Short Term Exposure: Inhalation: Dust may cause irritation 
ofthe nose and throat. Non-fatal lung inflammation has been 
reported from concentrations of 0.5 to 2.5 mg/m’. In 4 to 10 
hours after exposure severe chest pain, with persistent cough 
and difficult breathing, headache, chills, muscle aches, 
nausea, vomiting, diarrhea. Fluid in the lungs (pulmonary 

edema) and dark-purple coloration of the skin may occur. 
Pulmonary edema is a medical emergency that can be 
delayed for several hours. This can cause death. Breathing 
becomes more difficult and is accompanied by wheezing or 
coughing of blood. Other symptoms which may occur 12 to 
36 hours after exposure in addition to those above include 
dizziness, irritability, gastrointestinal disturbances, shortness 
of breath, fever, profuse sweating, exhaustion and 
inflammation of the lungs. Death may result within 7 to 10 
days after exposure. The average concentrations of fime 
responsible for fatalities have been 40 to 50 mg/m3 for 1 
hour, 9 mg/m’ for 5 hours, or 5 mg/m’ for 8 hours. Skin: 
Absorption is negligible. Eyes: Cadmium compound dust 
may cause irritation. Ingestion: A dose of 15-30 mg (1/1000 
oz.) of metal or soluble compounds may cause increased 
salivation, choking, vomiting, abdominal pain, anemia, 
kidney malfunction, diarrhea, and persistent desire to empty 
the bladder. Symptoms may occur within 15-30 minutes 
after ingestion. May cause heart and lung failure. 
Long Term Exposure: Continued exposure to low levels of 
cadmium in air may cause irreversible lung injury, abnormal 
lung function and kidney disease. Other consequences of 
cadmium exposures are inflammation of the nose and throat, 
open sores in the nose, soreness, bleeding and reduced nose 
size, loss of sense of smell, damage to the olfactory nerve, 
yellow cadmium stains on teeth, sleeplessness, nausea, lack 
of appetite, weight loss, anemia, lung distention with scar 
formation, and liver damage. May cause bone disease 
characterized by softening, bending and reduction in bone 
size. Difficulty walking, pain in back and extremities, and 
spontaneous fractures may result. Inhalation of 0.06 mg/m’ 
to 0.68 mg/m3 for 4 to 8 years may cause throat irritation, 
cough, chest pain, upset stomach and fatigue. Exposure to 
levels of 3.0 to 15.0 mgim’ of fumes or dust over a period of 
20 years has caused lung distention, anemia, protein in urine 
and kidney dysfunction. Studies indicate that there is an 
increased incidence of prostatic cancer and possible kidney 
and respiratory cancer in cadmium workers. Cadmium 
causes birth defects in rats, mice and hamsters. Cadmium 
does not readily go from a pregnant woman‘s body into the 
developing child, but some portion can cross the placenta. 
It can also be found in breast milk. Animals given cadmium 
in food or water had high blood pressure, iron-poor blood, 
liver disease, and nerve or brain damage. We don’t know if 
humans get any of these diseases from eating or drinking 
cadmium. Skin contact with cadmium is not known to cause 
health effects in humans or animals. The babies of animals 
exposed to high levels of cadmium during pregnancy had 
changes in behavior and learning ability. Cadmium may also 
affect birth weight and the skeleton in developing animals. 
Points of Attack: Respiratory system, lungs, kidneys, 
prostate, blood. 
Medical Surveillance: In preemployment physical 
examinations emphasis should be given to a history of, or 
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actual presence of, significant kidney disease, smoking 
history, and respiratory disease. A chest x-ray and baseline 
pulmonary function study is recommended. Periodic 
examinations should emphasize the respiratory system, 
including pulmonary function tests, kidneys and blood. 
A low molecular weight proteinuria may be the earliest 
indication of renal toxicity. The trichloroacetic acid test may 
pick this up, but more specific quantitative studies would be 
preferable. If renal disease due to cadmium is present, there 
may also be increased excretion of calcium, amino acids, 
glucose, and phosphates. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recommended for 24 
to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, a 
doctor or authorized paramedic may consider administering 
a corticosteroid spray. 
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Cadmium Chloride 

Use Type: Fungicide 
CAS Number: 101 08-64-2 
Formula: CdCI, 
Synonyms: Cadmium dichloride; Cloruro de cadmio 
(Spanish); Dichlorocadmium; Kadmiumchlorid (Germany) 
Trude Numes: CADDY@, Cleary Chemical Corp. (USA), 
canceled 811 3/1990; VI-CAD@, Vineland Chemical (USA), 
canceled 12/3 1/1987 
Producers: Advance Research Chemicals, Inc. (USA); 
Degussa (Germany); Great Western lnorganics (USA); 
Nihon Kagaku Sangyo (Japan); Honeywell Performance P 
& C (USA); Rhone-Poulenc (France) 
Chemical Cluss: Inorganic, heavy metal 
EPMOPP PC Code: 0 12902 
California DPR Chemical Code: 94 
ICSC Number: 0 1 16 
RTECS Number: EVO 175000 
EEC Number: 048-008-00-3 
EINECS Number: 233-296-7 
Uses: Cadmium chloride is also used in dyeing and printing 
of fabrics; in electronic component manufacture; in 
photography. 
U.S. Maximum Allowable Levels for  Cudmium: 
The Food and Drug Administration (FDA) limits the amount 
of cadmium in food colors to 15 parts per million (1 5 ppm). 
Curcinogen/Huzurd Classifications 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen 
IARC: Group I ,  known carcinogen 
Label Signal Word: CAUTION 
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Endocrine Disruptor: Not listed as cadmium chloride; 
Probable ED as cadmium. 
Regulatory Autliority: 

Carcinogen (UK) (DFG)(3) (suspected) (NTP) 
Air Pollutant Standard Set (see Cadmium) 
Banned or Severely Restricted (In pesticides in UK)(l3) 
(other) (UN)(35) 
Air Pollutant Standard Set (ACGIH)“) (Several States) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112). 
Clean Water Act: Toxic Pollutant (Section 40 1.15); 
Section 31 1 Hazardous SubstancedRQ 40CFRI 17.3 
(same as CERCLA, see below); Section 313 Water 
Priority Chemicals (57FR4133 1, 9/9/92). 
Superfbnd/EPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg). 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B): Severe pollutant, as cadmium compounds. 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List, Ocean dumping prohibited, as cadmium 
compounds. 

Description: Colorless, crystalline solid or powder. 
Odorless. Boiling point = 960°C. Melting/Freezing point = 

568°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 0, Reactivity 0. Soluble in 
water. 
Incompatibilities: Sulfur, selenium, potassium, and strong 
oxidizers. 
Permissible Exposure Limits in Air: The Federal 
standard(58) for cadmium compounds is 0.005mg/m3 (as Cd) 
as an 8-hour TWA. ACGIH”) has recommended a TWA 
value of 0.01 mg/m3 for Cd dustsisalts and 0.002 mg/m3 for 
respirable dust. NIOSH”) recommends that exposure to 
cadmium be at the lowest feasible level. See also this section 
in the entry on Cadmium. Guidelines for cadmium chloride 
in ambient air have been set@’) ranging from 1.67 pg/m3 
(New York) to 5.0pg/m3 (Florida). 
Determination in Air: Collection of particles on a filter, 
workup with acid and measurement by atomic absorption has 
been specified by NIOSH. See NIOSH Methods #7048 
(Cd).‘ ‘ *) 
Permissible Concentration in Water: The U.S. EPA has set 
a limit of 5 ppb. Canada set a limit of 0.005 mg/L in 
drinking water. Mexico has set a limit of 0.01 mg/L in 
drinking water. Effluent standards for cadmium in water 
have been set by Argentina, 0.1 mg/L; Japan, 0.1 mg/L. 

Drinking water standards have been by 
Czechoslovakia, 0.010 mg/L; EEC, 5.0 pg/L (0.005 mg/L); 
Japan, <0.01 mg/L; USSWUNEP, 0.01 mg/L; WHO, 0.005 
mg/L. Further, guidelines for cadmium in drinking water 
have been set(6’) ranging from 5 pg/L (Kansas and 
Minnesota) to 10 pg/L (Maine). 
Determination in Water: Total cadmium may be 
determined by digestion followed by atomic absorption of 
colorimetric (Dithizone) analysis or by Inductively Coupled 
Plasma Optical Emission Spectrometry. Dissolved cadmium 
is determined by 0.45 p filtration followed by the previously 
cited methods. See also reverence(49). 
Routes of Entry: Inhalation of dust, ingestion 
Harmful Effects and Symptoms 
Short Term Exposure: Eye contact can cause irritation. 
Cadmium chloride can cause severe irritation of the 
gastrointestinal tract and the respiratory tract. Inhalation can 
cause nose, throat, and lung irritation. Fumes can cause flu- 
like illness with chills, headache, aching muscles and/or 
fever. Higher exposures can cause nausea, salivation, 
vomiting, cramps, diarrhea, and pulmonary edema, a 
medical emergency that can be delayed for several hours. 
This can cause death. Cadmium chloride is highly toxic. As 
little as 14.5 mg of Cd orally causes nausea and vomiting; 
8.9 grams has caused death. Cadmium salts cause cramps, 
nausea, vomiting and diarrhea. Acute poisoning causes lung 
damage. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: This chemical is a probable 
carcinogen in humans, with some evidence that it causes 
prostate and kidney cancer in humans and it has been shown 
to cause lung and testes cancer in animals. It may also be a 
reproductive hazard in humans. Repeated low exposures 
may cause permanent kidney and liver damage, anemia, 
and/or loss of the sensed of smell. Chronic poisoning 
damages kidneys, lungs, bones and causes blood changes 
(anemia). Cadmium does not readily go from a pregnant 
woman‘s body into the developing child, but some portion 
can cross the placenta. It can also be found in breast milk. 
The babies of animals exposed to high levels of cadmium 
during pregnancy had changes in behavior and learning 
ability. Cadmium may also affect birth weight and the 
skeleton in developing animals. 
Points of Attack: Respiratory system, lungs, kidneys, 
prostate, blood. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Urine 
test for cadmium (levels should be less than 10 pgms/L of 
urine). Urine test for “low molecular weight proteins” to 
detect kidney damage. Urinalysis. Complete Blood Count. 
Lung function tests. Consider chest x-ray following acute 
overexposure. 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recommended for 24 
to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, a 
doctor or authorized paramedic may consider administering 
a corticosteroid spray. 
References: 

New Jersey Department of Health and Senior Services 
and Senior Services, Hazardous Substance Fact Sheet, “ 
Cadmium Chloride,” Trenton NJ (January, 1996, rev. 
April, 2002). 
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Cadmium Sulfate 

Use Type: Fungicide 
CAS Number: 10 124-36-4 
Formula: 0,SCd 
Synonyms: Cadmium monosulfate; Cadmium sulphate; 
Sulphuric acid, cadmium salt; Sulfuric acid, cadmium(2+) 
salt; Sulfuric acid, cadmium(I1) salt 
Producers: Degussa (Germany); Fluorochem Ltd. (UK); 
Goldschmidt (Germany); Merke (Germany); Rhodia Group 
(France) 
Chemical Class: Inorganic heavy metal 
EPMOPP PC Code: 0 12905 
ICSC Number: 13 18 

EINECS Number: 233-33 1-6 
Uses: It is used in pigments, electroplating., and in synthetic 
and analytical chemistry. Also used in fluorescent screens, 
as an electrolyte. See also “Cadmium.” 
U.S. Maximum Allowable Levels for  Cadmium: 
The Food and Drug Administration (FDA) limits the amount 
of cadmium in food colors to 15 parts per million (1 5 ppm). 
CarcinogedHazard Classifkations 
U.S. EPA Carcinogens: Group B 1, Probably Carcinogen 
(as cadmiuim) 
U.S. NTP Carcinogen: Known carcinogen 

EEC: 048-009-00-9 

California Prop. 65: Carcinogen 
IARC: Group 1, known carcinogen 
Endocrine Disruptor: Probable ED (as cadmium) 
Regulatory Authority : 

Carcinogen (suspect) (NTP) (IARC) (animal positive) 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12). Includes any unique chemical substance that 
contains cadmium as part ofthat chemical‘s infrastructure. 
Clean Water Act: 40CFR401.15 Section 307 Toxic 
Pollutants 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed. 
EPCRA (Section 3 13): Form R de minimus concentration 
reporting level: (inorganic compounds: 0.1 %; organic 
compounds: 1 .O%). 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List, Ocean dumping prohibited. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B).: Severe pollutant, as cadmium compounds. 
Canada, WHMIS, Ingredients Disclosure List 

(DFG) 

Description: Cadmium sulfate is a white or colorless, 
crystalline solid. Odorless. Molecular weight = 208.48. 
Melting/Freezing point = 1 OOO°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 2, 
Flammability 0, Reactivity 0. Soluble in water. 
Incompatibilities: Incompatible with strong oxidizers, 
sulfur, selenium, tellurium, zinc. May ignite combustible 
materials. 
Permissible Exposure Limits in Air: The Federal 
standard‘”) for cadmium compounds is 0.005mg/m3 (as Cd) 
as an 8-hour TWA. ACGIH‘’) has recommended a TWA 
value of 0.01 mg/m3 for Cd dusts/salts and 0.002 mg/m’ for 
respirable dust“). NIOSH(*) recommends that exposure to 
cadmium be at the lowest feasible level. 
Determination in Air: Collection of particles on a filter, 
workup with acid and measurement by atomic absorption 
has been specified by NIOSH. See NIOSH Methods #7048 
(C d) . ( ’ 
Permissible Concentration in Water: The U.S. EPA has set 
a limit of 5 ppb. Canada set a limit of 0.005 mg/L in 
drinking water. Mexico has set a limit of 0.01 mg/L in 
drinking water. Effluent standards for cadmium in water 
have been set by Argentina, 0.1 mg/L; Japan, 0.1 mg/L. 
Drinking water standards have been set(35) by 
Czechoslovakia, 0.0 10 mg/L; EEC, 5.0 pg/L (0.005 mg/L); 
Japan, <O.O 1 mg/L; USSWUNEP, 0.0 1 mg/L; WHO, 0.005 
mg/L. Further, guidelines for cadmium in drinking water 
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have been set@’) ranging from 5 pg/L (Kansas and 
Minnesota) to 10 pg/L (Maine). 
Determination in Water: Total cadmium may be determined 
by digestion followed by atomic absorption of colorimetric 
(Dithizone) analysis or by Inductively Coupled Plasma 
Optical Emission Spectrometry. Dissolved cadmium is 
determined by 0.45 p filtration followed by the previously 
cited methods. See also reverence(49). 
Routes of Entry: Inhalation, ingestion 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes on contact. 
Inhalation irritates the nose, throat and lungs with coughing, 
and/or shortness of breath. Higher exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Cadmium sulfate can 
cause nausea, salivation, vomiting, cramps and diarrhea, 
metal fume fever with flu-like symptoms, chills, headache, 
weakness, metallic tasted in the mouth. IDLH level = 50 
mg/mJ dust; 9 mg/m3 fume. Delayed pulmonary edema may 
occur after inhalation. 
Long Term Exposure: Repeated exposure can cause 
anemia, brittle and painful bones, diminished or loss of the 
sense of smell, fatigue, and/or yellow staining of the teeth. 
May cause lung and prostate cancer, kidney damage with 
kidney stones, liver damage, lung damage with bronchitis, 
cough, phlegm, and/or shortness of breath. There is some 
evidence that cadmium sulfate is a teratogen in humans. It is 
unknown if cadmium causes birth defects in people. 
Cadmium does not readily go from a pregnant woman’s body 
into the developing child, but some portion can cross the 
placenta. It can also be found in breast milk. The babies of 
animals exposed to high levels of cadmium during 
pregnancy had changes in behavior and learning ability. 
Cadmium may also affect birth weight and the skeleton in 
developing animals. 
Points of Attack: Lungs, liver, kidneys, blood. 
Medical Surveillance: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. Urine test for cadmium 
(levels should be less than 10 pgms/L of urine). Urine test 
for low molecular weight proteins (4-2-microglobulin) to 
detect kidney damage. Complete blood Count. Lung function 
tests. Liver function tests. Consider chest x-ray following 
acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 

swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recommended for 24 
to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, a 
doctor or authorized paramedic may consider administering 
a corticosteroid spray. 
Note to physician or authorized medical personnel: In case 
of fume inhalation, treat pulmonary edema. Give prednisone 
or other corticosteroid orally to reduce tissue response to 
fume. Positive pressure ventilation may be necessary. Treat 
metal fume fever with bed rest, analgesics and antipyretics. 
The symptoms of metal fume fever may be delayed for 4-1 2 
hours following exposure: it may last less than 36 hours 
References: (See also references for “Cadmium.”) 

New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Cadmium Sulfate,” 
T r e n t o n  N J  ( S e p t e m b e r  1 9 9 8 ) .  
http://www.state.ni .usihealth/eoh/rtkweb/3073 .Ddf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Cad usafos 

Use Type: Insecticide and nematicide 
CAS Number: 95465-99-9 
Formula: C, oH2,0,PS, 
Synonyms: 0-Ethyl S,S-[di(sec-butyl)]phosphorodithioate; 
0-Ethyl S,S-[bis( 1 -methylpropyl)]phosphorodithioate; 
Phosphorodithioic acid, 0-ethyl S,S-bis( 1 -methylpropyl) 
ester 
Trade Names: APACHE*; EBUFOS@; FMC* 67825, FMC 
(USA); RUGBY*, FMC (USA); TAREDAN@ 
Producers: FMC (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 128864 
RTECS Number: 
EEC Number: 
EINECS Number: 
Uses: Not registered in the U.S. It is used to control 
nematodes and soil insects on bananas in Mexico, 
Guatemala, Honduras, Costa Rica, and Ecuador. Although 
it is not registered for use in the U.S., an import tolerance 
was established for cadusafos in or on bananas in 1987. 
U S .  Maximum Allowable Residue Levels for  Cadusafos 
(40 CFR 180.461): 

Banana 0.0 1 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
WHO Acute Hazard: Class Ib, highly hazardous 
Regulatory Autlzority: 

DOT Inhalation Hazard Chemicals as organophosphates 
Description: Molecular weight = 270.41 

CROP PPm 
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Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.''8' 
Permissible Concentration in Water: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profbse sweating; 
hypermotility, hallucinations; irritability; tingling ofthe skin; 
drowsiness; slow heartbeat; convulsions; fluid in lungs; loss 
of consciousness; incontinence; breathing stops; death. 
Orgnophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. As first aid for 
pulmonary edema, consider administering a corticosteroid 
spray. Cigarette smoking may exacerbate pulmonary injury 
and should be discouraged for at least 72 hours following 
exposure. Do not drink any alcoholic beverages before or 
during use; alcohol promotes absorption of 
organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes; Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 

skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Ifvictim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specEfically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup ofwater. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 1 mg/kg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
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sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously poisoned 
patients, very large doses may be required. Alterations of 
pulse rate and pupillary size should not be used as indicators 
of treatment adequacy. Pralidoxime should be administered 
as early in poisoning as possible as its efficacy may diminish 
when given more than 24 to 36 hours after exposure. Doses 
are as follows: adult 1.0 g; pediatric 25 to 50 mg/kg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount of atropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxime may also be given intramuscularly. 
Early administration of diazepam in addition to the 
combined atropine and pralidoxime treatment may help 
prevent the onset of seizures and potential brain and cardiac 
morphologic damage following high-level organophosphate 
poisoning. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Cadusafos”, 40 CFR 180.46 1, 
www.epa.gov/pesticides/food/viewtols.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Cadusafos Summary,” (June 30, 

http://~~.et,a.~ov/pesticide/op/cadusafos/cadsum.htm 
1999). 

Calcium Arsenate 

Use Type: Insecticide, herbicide, rodenticide, and 
molluscicide 
CAS Number: 7778-44-1 
Formula: As,Ca,O,; Ca,(AsO,), 
Synonyms: Arseniato calcico (Spanish); Arsenic acid, 
calcium salt (2:3); Arsenate de calcium (French); 
Calciumarsenat (German); Calcium orthoarsenate; 
Kalziumarseniat (German); Tricalcium arsenate; 
Tricalciumarsenat (German); Tricalcium orthoarsenate 
Trade Names: CAL-META@, Zeneca Inc. (USA) (now 
Syngenta), canceled 710 111 987; CHIP-CAL@, Rhone- 
Poulenc Agrochemical (France) canceled 9/27/1985; 
CUCUMBER DUST@; FENCAL@; FLAC@; KALO@; 
KILMAG@; METAG@, Ortho Business Group (USA), 
canceled 10/04/1985; NIAGARA@, FMC (USA), canceled 
5/0 1/1987; PENCAL@; PROTARS@; SECURITY@ (trade 

name for lead arsenate also), Mallinckrodt Inc. (USA), 
canceled 10/10/1989; SPRA-CAL@; TUW-CAL@ 
Producers: Great Western Inorganics (USA); Helena 
Chemical Company (USA) 
Chemical Class: Inorganic arsenical 
EPMOPP PC Code: 0 13 50 1 
California DPR Chemical Code: 96 
ICSC Number: 0765 
RTECS Number: CG0830000 
RCRA Number: 23 1-904-5 
EEC Number: 033-005-00-1 
EINECS Number: 23 1-904-5 
Uses: In 1988, EPA revoked the registration for the 
pesticide calcium arsenate, which in years past was used to 
control insects on a variety of raw agricultural commodities. 
Calcium arsenate was registered for use on asparagus, 
beans, blackberries, blueberries (huckleberries), 
boysenberries, broccoli, Brussels sprouts, cabbage, carrots, 
cauliflower, celery, collards, corn, cucumbers, dewberries, 
eggplant, kale, kohlrabi, loganberries, melons, peppers, 
pumpkins, raspberries, rutabagas, spinach, squash and 
youngberries. 
Carcinogen/Hazard Classifications 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Listed; carcinogen 
IARC: Group 1, known carcinogen 
Label Signal Word: WARNING 
WHO Acute Hazard: Class 1 b, highly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR/UNEP),‘43”60) 
(HSE),(33) and (Several Canadian Provinces) as arsenic 
Carcinogen (Human) (IARC)(9) (DFG)‘3) (NTP) (OSHA) 
Banned or Severely Restricted (UK, India) (UN)‘”) 
(Various) (UN)(3s) as arsenic compounds 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
Carcinogen User Register Chemical (CAL/OSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) as inorganic arsenic compound 
Clean Air Act: List of high risk pollutants (Section 63.74) 
as arsenic compounds. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 1, 9/9/92); Toxic 
Pollutant (Section 40 1.15) as arsenic and compounds. 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed. 
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SuperfundEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 
Superfimd/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (227/4,540 

U S .  DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), listed by name; also listed as calcium 
arsenate and calcium arsenite, mixtures, solid. 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List, Ocean dumping prohibited. 

kg). 

Description: Ca,(AsO,),, a white flocculent powder. 
Molecular weight = 398.10. Slightly soluble in water. 
Boiling point = (decomposes). Hazard Identification (based 
on NFPA-704 M Rating System): Health 4, Flammability 0, 
Reactivity 0. 
Incompatibilities: None reported, according to NIOSH. 
When heated produces As fumes. 
Permissible Exposure Limits in Air: The Federal limit is 
0.010 mg/m’ (2). NIOSH”) has recommended a limit of 
0.002 g/m3 with a 15-minute ceiling. The NIOSH(2) IDLH 
level = 5 mg/m’ (as As). The German DFG‘’) has set no 
MAK value because of the notation that this is a proven 
human carcinogen. The former USSR-UNEPIIPRTC 

has set a MAC for calcium arsenate in ambient air 
of residential areas as 0.009 mg/m’ on a momentary basis 
and 0.004 mg/m3 on an average daily basis. North Carolina 
has set a limit in ambient air@’) of 0.0002 pglm’. 
Determination in Air: Filter collection followed by atomic 
absorption analysis. NIOSH 7900; OSHA ID 105. 
Permissible Concentration in Water: EPA has set a limit of 
0.05 parts per million (ppm) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.01 ppm 
(10 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in. the January 22, 200 1, Federal 
Register. However, the U S .  EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppm (50 ppb). To protect 
freshwater aquatic life-total recoverable trivalent inorganic 
arsenic never to exceed 440 ,ug/L. To protect saltwater 
aquatic life: 508 pg/L on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEPARPTC 

has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 mg/L also. 
Determination in Water: For arsenic: The atomic 
absorption graphite hrnace technique is often used for 
measurement of total arsenic in water. It also has been 
standardized by EPA. Total arsenic may be determined by 
digestion followed by silver diethyldithiocarbamate; an 

alternative is atomic absorption; another is inductively 
coupled plasma optical emission spectrometry. See OSHA 
Method #ID- 105 for arsenic(58). 
Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates eyes, skin and respiratory 
tract. Can cause poor appetite, a metallic or garlic taste, 
nausea, vomiting, stomach pain, diarrhea, abnormal heart 
rhythm, seizures, pain in extremities and muscles, weakness, 
flushing of skin, numbness and tingling in extremities, 
intense thirst, and muscular cramps, delerium and even 
death. Kidney failure may occur. Jaundice may appear 
within an hour. In severe poisoning, death can occur within 
an hour, but the usual interval is 24 hours. This material is 
extremely toxic; the probable oral lethal dose for humans is 
5-50 mgikg; or between 7 drops and 1 teaspoonful for a 150 
Ib. person. It is an irritant to eyes, respiratory tract, mouth 
and stomach. lDLH level = 100 mg/m’. 
Long Term Exposure: Calcium arsenate is a carcinogen in 
humans and may be a reproductive hazard. Damage to 
kidneys, liver and the nervous system have been reported. 
Chronic exposure can cause bone marrow damage, often 
leading to aplastic anemia. Long term exposure can cause an 
ulcer in the septum dividing the inner nose. High or repeated 
exposure may damage the nerves causing weakness, and 
poor coordination in the limbs. Repeated skin contact can 
cause thickened skin and/or patch areas of darkening and 
loss of pigment. Some may develop white lines on the nails. 
There is epidemiological evidence that chronic ingestion or 
arsenic compounds causes a predisposition to skin cancers. 
A rebuttable presumption against pesticide registration was 
issued on October 18, 1978 by U S .  EPA on the basis of 
oncogenicity, teratogenicity and mutagenicity. Birth defects 
have been observed in animals exposed to inorganic arsenic. 
It is likely that health effects seen in children exposed to 
high amounts of arsenic will be similar to the effects seen in 
adults. 
Points of Attack: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 
Medical Surveillance: Consider the points of attack in 
preplacement and periodic physical examinations. 
Examination of the nose, eyes, nails, and nervous system. 
Liver function tests. Tests for Urine arsenic. NIOSH(2) 
recommends urine arsenic should not exceed 100 
micrograms per gram of creatine in the urine. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
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this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recommended for 24 
to 48 hours after breathing overexposure. 
References: . National Institute for Occupational Safety and Health, 

Criteria for a Recommended Standard: Occupational 
Exposure to Inorganic Arsenic, NIOSH Doc. No. 74-1 10, 
Washington, DC (1 974). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. I ,  89-9 1 (1982). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Calcium Arsenate,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Calcium Arsenate,” 
T r e n t o n ,  N J  ( J a n u a r y  1 9 9 9 ) .  
mw.state.n j .us/healthleohlrtkwebl03 1 O.pdf 

Calci urn Arsen ite 

Use Type: Herbicide, insecticide and rodenticide 
CAS Number: 52740- 16-6 
Formula: CaAs0,H; AsH,O,Ca 
Synonyms: Arsenito calcico (Spanish); Arsenous acid, 
calcium salt; Arsonic acid, calcium salt (1 : 1); Calcium meta- 
arsenate; Monocalcium arsenite 
Chemical Class: Arsenical 
EPMOPP PC Code: 0 13 602 
RTECS Number: CG3380000 
Uses: Not registered in the U.S. Used in dormant and 
delayed dormant application to apricots, cherries, and 
peaches. 
U.S. Muximum Allowable Residue Levels: 
Tolerances for residue limits of combined arsenic (calculated 
as As) in food are established in edible tissues and in eggs of 
chickens and turkeys and in edible tissues of swine. (total 
arsenic). See 21 CFR 556.60 (4/1/90) for U.S. Residue 
Limits for Veterinary Drugs and Unavoidable Contaminants 
in Meat, Poultry, and Egg Products. 
Carcinogen/Hcrzard Classijications 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen (as arsenic) and 
developmental toxin 
IARC: Group 1, known carcinogen 
Endocrine Disruptor: Suspected endocrine disruptor as an 
arsenic compound 

Regulu tory Authority: 

. 

Carcinogen User Register Chemical (CALIOSHA) 
AB 1803-Well Monitoring Chemical (CAL) 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 0. I%. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Specific chemicals (EPA/NESHAP) 
Proposition 65 chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as arsenic compounds 
Clean air act: List of high risk pollutants (Section 63.74) 
as arsenic compounds. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
(same as CERCLA); Section 3 13 Priority Chemicals; 
Toxic Pollutant (Section 401.15) as arsenic and 
compounds. 
RCRA Section 26 1 Hazardous Constituents, waste 
number not listed. 
EPCRA Section 304 RQ: CERCLA, 1 lbs(0.454 kgs) 
Marine pollutant (49CFR, Subchapter 172.101, 
Appendix B). 

Description: White, granular powder. Odorless. Slightly 
soluble in water. Molecular weight =164. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health Hazards (Blue): 4; Flammability (Red): 0; Reactivity 
(Yellow): 0 
Incomputibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: ACGIH‘” TLV 0.0 1 
mg/m3; OSHA PEL(2) [1910.1080] 0.010 mg/m3; NIOSH(2) 
REL ceiling 0.002 mg/m3/15 min, as arsenic; potential 
human carcinogen; reduce exposure to lowest feasible level 
Determinution in Air: Filter collection followed by atomic 
absorption analysis. NIOSH 7900; OSHA ID105. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
EPA@) recommends a zero concentration of arsenic for 
human health reasons but has set a guideline of 50 pg/L@’) 
for drinking water. 
Determination in Water: See OSHA Method ID-105 for 
arsenic. 
Routes of Entry: Inhalation, absorbed through the skin, 
eyes, ingestion. 
Harmfiil Effects and Symptoms 
Short Term Exposure: IDLH: 5 mg/m3 as inorganic arsenic. 
Inhalation : Dust is readily absorbed from the lungs, but 
inhaled quantities are usually insufficient to cause acute 
systemic toxicity. Can cause cough with foamy sputum and 
rales. Inhalation Limit: 10 mg/m3 SkidEye Contact: Dust 
can cause localized skin irritation, but systemic absorption 
through the skin is negligible. Skin contact is unlikely to 
cause systemic effects unless the dermal barrier is 
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compromised. Eye exposure may produce bums and 
ulcerations. Ingestion: The most important route of acute 
exposure. Arsenicals are quickly absorbed and can be 
extremely hazardous. Significant tissue and organ damage 
and death may result. Symptoms of exposure include: 
headache (lethargy, delirium, hallucinations, seizures, or 
coma can occur); dizziness; acute nausea and occasional 
vomiting; labored breathing; restlessness; cyanosis (pale or 
bluish lips, face and fingernails); perspiration; difficult 
breathing; abdominal pain with diarrhea; trembling and 
feeling of “pins and needles” or electrical shock like pains in 
the lower extremities.; convulsions; unconsciousness; 
possible pulmonary edema, a medical emergency. Very 
acute poisoning: extreme headache; muscular paralysis, and 
liver and kidney dysfunction, loss of consciousness; death. 
Long Term Exposure: Chronic exposure is characterized by 
malaise, peripheral sensorimotor neuropathy, anemia, 
jaundice, gastrointestinal complaints, and characteristic skin 
lesions including hyperkeratosis (small corn-like elevations) 
and hyperpigmentation. Hyperkeratosis usually appears on 
the palms or soles. Pigmentation changes and hyperkeratosis 
can take 3 to 7 years to appear. Chronic inhalation can also 
lead to conjunctivitis, irritation of the throat and respiratory 
tract, and perforation of the nasal septum. Chronic exposure 
can cause allergic contact dermatitis. Chronic exposure may 
be more serious for children because of their potential longer 
latency period. Carcinogenicity: The Department of Health 
and Human Services, IARC, EPA, and NTP have classified 
arsenic as a human carcinogen based on sufficient evidence 
from human data. Arsenic trioxide causes skin and lung 
cancer, and may cause internal cancers such as liver, 
bladder, kidney, colon, and prostate cancers. Arsenic ions 
released from arsenic trioxide within the body can cross the 
placenta and affect the developing fetus; arsenic is also 
excreted in breast milk. Experimental animal studies support 
an association between high ingested arsenic dose and fetal 
toxicity. 
Points of Attack: Muscles, liver, and kidney. 
MedicalSurveillrnce: In acutely ill patients, the agent most 
frequently recommended is dimercaprol, also known as BAL 
(British Anti Lewisite). The standard dosage regimen is 3 to 
5 mgkg IM every 4-6 hours until the 24-hour urinary 
arsenic level falls below 50 ,ug/L, unless an orally 
administered chelating agent (e.g., DMSA, see below) is 
substituted. This regimen may be adjusted depending upon 
the severity of the exposure and the symptoms. Do not 
chelate asymptomatic patients without the guidance of a 24- 
hour urinary arsenic level. Contraindications to BAL include 
preexisting renal disease, pregnancy (except in life- 
threatening circumstances) and concurrent use of medicinal 
iron (BAL and iron together form a complex that is very 
toxic). 
First Aid: Do not contaminate yourself. Positive-pressure, 
self-contained breathing apparatus (SCBA) is recommended 

in response situations that involve exposure to potentially 
unsafe levels of arsenicals or combustion products which 
may include arsine and arsenic trioxide fumes. Eyes: 
Immediately and gently flush eyes with plenty of warm or 
cold water (NO hot water) for at least 15 minutes, 
occasionally lifting the upper and lower eyelids. Get medical 
aid immediately. Skin: Although it is poorly absorbed 
dermally, skin contact should be avoided because arsenicals 
may irritate the skin. Wearing the appropriate PPE 
equipment and respirator for arsenicals. Immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Ingestion: 
Call poison control. Loosen all clothing. Never give 
anything by mouth to an unconscious person. Get medical 
aid. Do NOT induce vomiting. If conscious, alert, and able 
to swallow, aggressive decontamination with gastric lavage 
is recommended within 1 hour of ingestion of a life- 
threatening amount ofpoison. The effectiveness of activated 
charcoal in binding arsenic trioxide is questionable, but 
administration of a charcoal slurry is recommended pending 
hrther evaluation in cases of ingestion of unknown 
quantities (at 1 gmkg, usual adult dose 60-90 g, child dose 
25-50 g). A soda can and straw may be of assistance when 
offering charcoal to a child. If victim is UNCONSCIOUS 
OR HAVING CONVULSIONS, do nothing except keep 
victim warm. Inhalation: Get medical aid. Wearing the 
appropriate PPE equipment and respirator for arsenicals, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use baglmask apparatus. If breathing is 
difficult, administer oxygen through badmask apparatus 
until medical help arrives. Do not leave victim unattended. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Calcium Arsenite,” 
T r e n t o n  N J  ( D e c e m b e r  2 0 0 2 ) .  
http:iiwww.state.ni.us/health/eoh/rtkweb/03 1 I .pdf 
U.S. Department of Agriculture, U.S. Residue Limits for 
Veterinary Drugs and Unavoidable Contaminants in Meat, 
Poultry, and Egg Products. 21 CFR 556.60. 
http:/i~~.?vw.fsis.usda.~ov/OPHSlred2OOO/appendix3.pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Calcium Carbonate 

Use Type: Fungicide, herbicide, microbiocide, and used as 
a pH soil adjustment 
CAS Number: 47 1-34- 1 (monocarbonate); 13 17-65-3 
Formulrr: CCaO, 
Synonym: Agricultural limestone; Aragonite (mineral); 
Calcite (mineral); Calcium(I1)carbonate (1 : 1); Carbonic 
acid, calcium salt (1: 1); Chalk; Domolite; Limestone; 
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Lithographic stone; Marble; Parcipitated chalk; Portland 
stone; Slaker rejects; Sohnhofen stone; Vaterite (mineral); 
Whiting 
Trade Names: AGLIME@; AGSTONE@; ATOMIT@; BELL 
MINE PULVERIZED LIMESTONE@; FRANKLIN@ 
Producers: Advance Research Chemicals, Inc; Ashland 
Chemical (USA); BASF (Germany); Bombay Mineral 
Supply (India); Chemettal (Germany); Clariant 
(Switzerland); C.P. Hall (USA); Dankalk (Denmark); 
Franklin Industrial Minerals (USA); General Chemical 
(USA); Humco (USA); ICI Group (UK); Infinity Industries 
(USA); Lhoist Group (France); Lime Chemicals (India); 
Martin Marietta (USA); Microfill K. Zafranas (Greece); 
Minerals Technologies (USA); Mississippi Lime (USA); 
Ocean Chemicals Group (UK); Omya (Switzerland); Pfizer 
(USA); Quimica Industrial Agricola (Mexico); Solvay 
Group (Belgium); Specialty Minerals (USA) 
Chemical Class: Inorganic 
EPMOPP PC Code: 073502 
California DPR Chemicul Code: 1007 
ZCSC Number: 1 193 
RTECS Number: EV9580000; FF9335000 (mono- 
carbonate) 
EINECS Number: 207-439-9 
Uses: Calcium carbonate is used as a source of lime; 
neutralizing agent; manufacturing or rubber, plastics, paint, 
paper, dentifrices, ceramics, putty, polishes, insecticides, 
inks and cosmetics; whitewash; Portland cement; antacid; 
analytical chemistry and others. 
U.S. Maximum Allowable Residue Levels for  Calcium 
Carbonate 140 CFR 180.1001 0 and 180.1001 (e)]: 

CROP PPm 
Raw Agricultural Commodities - 

Animal Products - 

Regulatory Authority: 
Air Pollutant Standard Set (ACGIH)“’ (HSE)‘j3’ 
(OSHA)(58) (Australia) (Israel) (Mexico) (Several 
Canadian Provinces) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
Actively registered pesticide in California. 

Description: Calcium carbonate, CaCO? (CAS 47 1-34-1) is 
a white, odorless powder or crystalline solid. Very slightly 
soluble in water. Molecular weight = 100.05. 
MeltingiFreezing point = 15 17-2442°F (decomposes). 
Boiling point = 825°C (decomposes) 
Incompatibilities: Calcium carbonate decomposes in high 
temperature forming carbon dioxide and corrosive materials. 
Reacts with acids producing carbon dioxide gas release. 
Incompatible with acids, ammonium salts, fluorine. 
NIOSH”’ also lists alum as incompatible, but this is 
questionable. 
Permissible Exposure Limits in Air: ACGIH“) has set a 
TWA of 10 mg/m’ (for dust containing no asbestos and < I %  

free silica). The HSE(j3) has set a TWA of 10 mg/m’ for total 
inhalable dust and 5 mg/m3 for respirable dust. OSHA(2) has 
set a TWA of 15 mg/m3 on a total dust basis and 5 mg/m’ on 
a respirable fraction basis. NIOSH(2) has set a TWA of 10 
mgim’ on a total dust basis and 5 mg/m3 on a respirable 
fraction basis. 
Determination in Air: Filter; Acid; Flame atomic 
absorption spectrometry; IV NIOSH Method #7020 
(Calcium)“*’. Calcium Carbonate may be measured by 
gravimetric means after filter collection. See NIOSH 
analytical methods #0500(’s) for nuisance dust, total and 
0600 for nuisance dust, respirable. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of dust, ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Inhalation can cause irritation to 
nose. Eyes: Contact can cause irritation. Ingestion: Large 
amounts can cause irritability, nausea, dehydration and 
constipation. Estimated lethal dose is over 2 Ib. 
Long Term Exposure: Ingestion of more than 8 grams (1/3 
ounce) a day can cause blood and kidney disorders. 
Points of Attack: Eyes, respiratory system, digestive 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U. S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Calcium 
Carbonate”, 40 CFR 180.1001(c) and 180.1001(e). 
httr,:i/~vww.epa.pov/~esticides/food/viewtols.htm 
New York State Department of Health, “Chemical Fact 
Sheet: Calcium Carbonate,’’ Albany, NY, Bureau of 
Toxic Substance Assessment (March 1986). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Calcium Cyanamide 

Use Type: Herbicide, insecticide, fertilizer and defoliant 
CAS Number: 156-62-7 
Fornzulu: CCaN,; CaCN, 
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Synonyms: Calcium carbimide; Calcium cyanamid; CCC; 
Cianamida calcica (Spanish); Cy-L 500; Cyanamid; 
Cyanamide; Cyanamide, calcium salt (1 : 1); Cyanamide 
calcique (French); Cyanamid granular; Cyanamid special 
grade; Lime nitrogen; NCI-C02937; Nitrogen lime; 
Nitrolime; USAF Cy-2 
Trade Names: AERO-CYANAMID@; AERO- 
CYANAMID@, SPECIAL GRADE; ALZODEF@ 
Producers: Degussa (Germany); Fluorochem Ltd. (UK); ICI 
Group (UK); Denki Kagaku Kogyo (Japan); Hunan Darong 
Chemical & Pesticide Company (China); Jilin Chemical 
Industrial (China); Juhua Group Corp. (China); Nippon 
Carbide Industries (Japan); Orica (Australia); Quantum 
Chemicals (Australia) 
Chemical Class: Inorganic 
EPMOPP PC Code: 0 1400 1 
RTECS Number: GS6000000 
EINECS Number: 205-86 1-8 
Uses: Calcium cyanamide is used a defoliant for cotton 
plants in addition to its other agriculture uses. It is also used 
in the manufacture of dicyandiamide and calcium cyanide as 
a desulfurizer in the iron and steel industry, and in steel 
hardening. 
CarcinogedHazuril ClcrssiJications 
U.S. EPA Carcinogens: Not listed. Group C, possible 
carcinogen (as cyanide) 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)”’ (HSE)‘33) 
(UNEP)(43) (OSHA)(58) (Several States)(60) (Australia) 
(DFG) (Israel) 
(Mexico) (Several Canadian Provinces) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALiOSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12) 
Clean water act: Section 307 Priority Pollutants as 
cyanide, total; Toxic Pollutant (Section 40 1.15) 
EPA Hazardous Waste Number (RCRA No.): PO30 
RCRA Section 261 Hazardous Constituents. 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mg/kg), 590 (total); 30 (amenable) 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL zcg/L): 90 1 O(40) 
Safe Drinking Water Act: MCL, 0.1 mg/L; MCLG, 0.1 
mg/L; Regulated chemical (47 FR 9352) 
U.S. DOT Regulated Marine Pollutant (49CFR, Sub- 
chapter 172.101, Appendix B) as cyanides, mixtures or 
solutions 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg). 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) as cyanide mixtures, cyanide solutions or 
cyanides, inorganic, n.0.s. 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI) 

Description: Calcium cyanamide is a blackish-grey, shiny 
crystalline material or powder. Insoluble in water. 
Molecular weight = 80.09. Melting/Freezing point = 

- 1342°C (sublimes >12OO0C). 
Incompatibilities: Commercial grades of calcium 
cyanamide may contain calcium carbide; contact with any 
form of moisture solutions may cause decomposition, 
liberating explosive acetylene gas and ammonia. May 
polymerize in water or alkaline solutions to dicyanamide. 
Contact with all solvents tested also cause decomposition. 
Permissible Exposure Limits in Air: NIOSH”) and 
ACGIH“) TLV recommends 0.5 mg/m3. The MAK set by 
DFG‘” is 1.0 mg/m3. The HSE(I3) TLV is 0.5 mg/m3 and 
they have set a STEL of 1.0 mg/m3. The former 
USSWUNEP joint has set a MAC in ambient 
residential air of 0.02 mg/m3 either on a momentary or a 
daily average basis. Several states have set guidelines or 
standards for calcium cyanamide in ambient air@’) ranging 
from 5.0 pglm3 (North Dakota) to 8.0 pglm3 (Virginia) to 
10.0 pglm3 (Connecticut) to 12.0 pg/m3 (Nevada). 
Determination in Air: Filter; none; Gravimetric; IV NIOSH 
Method #0500, Particulates NOR (total)“’) 
Permissible Concentration in Water: The U.S. EPA has set 
a maximum contaminant level of cyanide in drinking water 
of 0.2 milligrams cyanide per liter of water (0.2 mg/L). The 
former USSR/UNEP joint has set a MAC of 1 .O 
mg/L in water for domestic purposes. 
Determination in Water: Cyanide may be determined 
titrimetrically by EPA Methods 335.2 and 9010 which give 
total cyanide. 
Routes of Entry: Inhalation of dust, ingestion 
Harmful Ejfects and Symptoms 
Short Term Exposure: Calcium cyanamide can cause 
nausea, headache, dizziness, and flushing of the skin. It is a 
primary irritant of the mucous membranes ofthe respiratory 
tract, eyes, and skin. Drinking alcohol shortly before or 
within 1-2 days after exposure can cause a severe reaction. 
Inhalation may result in rhinitis, pharyngitis, laryngitis, and 
bronchitis. Conjunctivitis, keratitis, and corneal ulceration 
may occur. An itchy erythematous dermatitis has been 
reported and continued skin contact leads to the formation 
of slowly healing ulcerations on the palms and between the 
fingers. Sensitization occasionally develops. Chronic rhinitis 
and perforation on the nasal septum have been reported after 
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long exposures. All local effects appear to be due to the 
caustic nature of cyanamide. 
Long Term Exposure: Calcium cyanamide may damage the 
developing fetus. This chemical may damage the nervous 
system, causing numbness, and weakness in the hands and 
feet. Prolonged contact can cause skin ulcers. It causes a 
characteristic vasomotor reaction. There is erythema of the 
upper portions of the body, face and arms accompanied by 
nausea, fatigue, headache, dyspnea, vomiting, oppression in 
the chest and shivering. Circulatory collapse may follow in 
the more serious cases. The vasomotor response may be 
triggered or intensified by alcohol ingestion. Pneumonia or 
lung edema may develop. Cyanide ion is not released in the 
body, and the mechanism of toxic action is unknown. 
Points of Attack: Eyes, skin, respiratory system, vasomotor 
system 
Medical Surveillance: Examination of the nervous system. 
Evaluation by a qualified allergist. Evaluate skin, respiratory 
tract and history of alcohol intake in placement or periodic 
examinations. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. 6, 38-4 1 (1982). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Calcium 
Cyanamide,” Trenton, NJ (April 1998). 
www.state.ni.us’heaIthieoh!rtkweb!03 1 6 , ~ d f  

Calcium Cyanide 

Use Type: Rodenticide and fumigant 
CAS Number: 592-0 1-8 
Formula: C,CaN,, Ca(CN), 
Synonyms: Calcid; Calcyan; Calcyanide; Cianuro calcico 
(Spanish); Cyanogas; Cyanure de calcium (French) 
Trade Names: AERO@, Sasol Ltd. (South Africa) 
Producers: Sasol Ltd. (South Africa) 
Chemical Class: Inorganic 
EPMOPP PC Code: 07400 1 

California DPR Chemical Code: 176 
ICSC Number: 0407 
RTECS Number: EW0700000 
EEC Number: 020-002-00-5 
Uses: Calcium cyanide is used as a hmigant, as a 
rodenticide, and for killing honey bees in the hives. Also 
used in leaching precious metal ores; in the manufacture of 
stainless steel and as a stabilizer for cement. 
Carcinogen/Hazard Classipcations 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Rexulator y Authority: 

Air Pollutant Standard Set (ACGIH)”) (DFG)(3) (HSE)(33) 
(UNEP)‘43’ (OSHA)(58) 
The “Director’s List” (CAL/OSHA) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Clean Air Act: Hazardous Air Pollutants (Title 1, Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesmQ 
40CFRl17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 1, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): PO21 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents. 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mgikg), 590 (total); 30 (amenable) 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ug/L): 9010(40) 
Safe Drinking Water Act: MCL, 0.1 mg/L; MCLG, 0.1 
mg/L;Regulated chemical (47 FR 9352) 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.10 1, Appendix B) as cyanides, mixtures 
or solutions 
Canada, WHMIS, Ingredients Disclosure List (cyanide 
compounds, inorganic, n.0.s) 

Description: Calcium cyanide is a white crystalline solid or 
powder. Almond odor. Melting/Freezing point = >350°C 
(dangerous decomposition below m.p.). Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 0, Reactivity 1. Soluble in water; 
violent reaction. 
Incompatibilities: Contact with water, acids, acidic salts, 
moist air, or carbon dioxide, forms highly toxic and 
flammable hydrogen cyanide. Incompatible with fluorine, 
magnesium. Reacts violently when heated with nitrites, 
nitrates, chlorates and perchlorates. Calcium cyanide 
decomposes in high heat forming hydrogen cyanide and 
nitrous oxides fumes. 
Permissible Exposure Limits in Air: OSHA(2) and 
ACGIH‘’): 5 mg/m3TWA; NIOSH(2): Ceiling limit, 4.7 ppm; 
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5 mg/m’ per 10 minutes as cyanides. All have notations that 
skin contact contributes significantly in overall exposure. 
IDLH level = 25 mg/m3 as CN. The former USSWUNEP 

Determination in Air: Filter/Bubbler; Potassium hydroxide; 
Ion-specific electrode; IV NIOSH Method #7904, 
Cyanides“’). 
Permissible Concentration in Water: The U.S. EPA has set 
a maximum contaminant level of cyanide in drinking water 
of 0.2 milligrams cyanide per liter of water (0.2 mg/L).@) as 
part of the priority toxic pollutant program. 
Determination in Water: Cyanide may be determined 
titrimetrically by EPA Methods 335.2 and 9010 which give 
total cyanide. 
Routes of Entry: Can be absorbed through the skin, 
inhalation, ingestion. 
Harmful Effects rind Symptoms 
Short Term Exposure: The substance is corrosive to the 
eyes, skin, and respiratory tract. Higher exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. My affect the central 
nervous system, blood, heart and respiratory tract. Delayed 
pulmonary edema may occur after inhalation. Calcium 
cyanide is highly toxic. The lethal human dose is 18 mg/kg. 
The hazard is that of hydrogen cyanide. The dust is irritating 
to the eyes, nose and throat(4’). Inhalation or ingestion causes 
headache, nausea, vomiting and weakness; high 
concentrations are rapidly fatal. 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause dermatitis. May be a reproductive toxin in 
humans. 
Points of Attack: Skin, lungs. 
MedicalSurveillaiice: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. Lung function tests. 
Examination by a qualified allergist. Consider chest x-ray 
following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Do not 
allow water to enter nose or mouth. Seek medical attention 
immediately. If this chemical contacts the skin, remove 
contaminated clothing and wash immediately with soap and 
water. Seek medical attention immediately. If this chemical 
has been inhaled, remove from exposure, begin rescue 
breathing (using universal precautions) if breathing has 
stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recommended for 24 
to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, a 
doctor or authorized paramedic may consider administering 

has set a MAC of 0.3 mgim’. 

a corticosteroid spray. Use amyl nitrate capsules if 
symptoms of cyanide poisoning develop. All area employees 
should be trained regularly in emergency measures for 
cyanide poisoning and in CPR. A cyanide antidote kit 
should be kept in the immediate work area and must be 
rapidly available. Kit ingredients should be replaced every 
1-2 years to ensure freshness. Persons trained in the use of 
this kit, oxygen use, and CPR must be quickly available. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Calcium Cyanide,” 
Trenton NJ (November 2000). 
http:/lwww.state.ni .us/health/eohlrtkweb/03 17.pdf 
Agency for Toxic Substances and Disease Registry, 
“ToxFAQs for Cyanide,” Atlanta, GA (September 1997). 
htt~://www.atsdr.cdc.eov/tfacts8.htnil 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. 1, 95-96 (1982). 

Calci urn Hydroxide 

Use Type: Soil pH adjustment, fungicide, herbicide 
CAS Number: 1305-62-0 
Formula: CaH,O,; Ca(OH), 
Synonyms: Bell mine; Calcium hydrate; Carboxide; 
Hydrated kemikal; Hydrated lime; Slaked lime; Lime water 
Producers: Chemical Lime (USA); Continental Lime 
(USA); C.P. Hall (USA); Dankalk (Denmark); ICI Group 
(UK); Lhoist (France); Merck (Germany); Omya 
(Switzerland); Orica (Australia); Showa Denko (Japan) 
Chemical Clms: Inorganic 
EPMOPP PC Code: 075601 
California DPR Chemical Code: 99, 3669 
RTECS Number: 1305-62-0 
EINECS Number: 215-137-3 
Uses: Calcium hydroxide is used in agriculture as fertilizer 
and in fertilizer manufacturing; it is used in the formulation 
of mortar, plasters and cements and as a scrubbing and 
neutralizing agent in the chemical industry. 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)‘’) (HSE)(33) 
(OSHA)(58) (Several States)@’) (Australia) (Israel) 
(Mexico) (Several Canadian Provinces) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAWOSHA) 
Actively registered pesticide in California. 
Canada, WHMIS, Ingredients Disclosure List 

Description: Calcium hydroxide is a soft white crystalline, 
odorless powder with an alkaline, bitter taste. 
MeltingiFreezing point (decomposes; dehydrates to calcium 
oxide) = 580°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 1 ,  Flammability 0, Reactivity 0. 
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Insoluble in water. Note: Readily absorbs CO, from the air 
to form calcium carbonate. 
Incompatibilities: May react violently with acids, maleic 
anhydride, nitromethane, nitroethane, nitropropane, 
nitroparaffins and phosphorus. 
Permissible Exposure Limits in Air: NIOSH(2) REL: TWA 
5 mg/m3. OSHA‘’) PEL: TWA 15 mg/m’ (total); 5 mg/m3 
(respirable fraction). ACGIH recommends a TWA value of 
5 mg/m3(’). Several states have set guidelines or standards for 
calcium hydroxide in ambient air(“) ranging from 50 pg/m3 
(North Dakota) to 80 pcg/m3 (Virginia) to 100 pg/m’ 
(Connecticut) to 1 19 pg/m3 (Nevada). 
Determination in Air: Filter collection followed by atomic 
absorption analysis. See NIOSH Method #7020 for 
Calcium(”). See also OSHA Method ID 12 I .(’*) 
Permissible Concentration in Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of dust, ingestion. 
Harmful Effects cind Symptoms 
Short Term Exposure: Inhalation: May cause severe 
irritation to mouth, throat and lungs if dust is inhaled. Higher 
exposures can cause pulmonary edema, a medical emergency 
that can be delayed for several hours. This can cause death. 
Skin: May cause painful irritation and chemical burns on 
contact with open cuts or sores or on prolonged contact with 
intact skin. Eyes: Powders and slurries may cause severe 
chemical bums. Blindness can result. Ingestion; Powders, 
crystals or slurries may give rise to irritation, soreness and 
chemical burns. The estimated lethal dose is about one 
pound. 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause dermatitis. Lungs may be affected by 
repeated or prolonged exposure to dust particles. 
Points of Attack: Eyes, skin, respiratory system. 
Medical Surveillrrnce: Lung function tests. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 30 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recommended for 24 
to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, a 
doctor or authorized paramedic may consider administering 
a corticosteroid spray. 

References: 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 1, No. 8, 48-50 (198 1). 
New York State Department of Health, “Chemical Fact 
Sheet: Calcium Hydroxide,” Albany, NY, Bureau of 
Toxic Substance Assessment (January 1986). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services 
and Senior Services, “Hazardous Substance Fact Sheet: 
Calcium Hydroxide,” Trenton, NJ (February 1989, rev. 
April 1998). 
h t tp : / /~ i~~~~ . s t a t e .n i  .us/health/eoh/rtkweb/O322.pdf 

Ca I c i u m Met ha n ea rso n a te 

Use Type: Herbicide, defoliant 
CAS Number: 5902-95-4 
Formula: C,H,As,O,Ca 
Synonyms: Arsonic acid, methyl-, calcium salt (2: 1); 
Calcium acid methanearsonate; Calcium hydrogen 
me thanea r sona te ;  Ca lc ium methanea r sona te ;  
Methanearsonic acid, calcium salt (2: 1); Methylarsonic acid, 
calcium salt (2: 1) 
Trade Nrimes: CALAR@, Drexel Chemical (USA); 
CAMA@, canceled; SUPER CRAB-E-RAD-CALAR@; 
SUPER DAL-E-RAD@, Drexel Chemical (USA); SUPER 
DAL-E-RAD-CALAR@, Drexel Chemical (USA); WEED- 
B-GON@; The Scotts Company (USA) 
Producers: Drexel Chemical (USA); Ortho Business Group 
(USA); The Scotts Company (USA) 
Chemical Clriss: Organoarsenical 
EPMOPP PC Code: 0 13 806 
Californiri DPR Chemical Code: 10 1 
Uses: Used to control a wide variety ofbroadleafweeds and 
annual grasses, primarily in industrial and residential 
environments. Tolerances for residue limits of combined 
arsenic (calculated as As) in food are established in edible 
tissues and in eggs of chickens and turkeys and in edible 
tissues ofswine. (total arsenic). See21 CFR 556.60 (4/1/90) 
for U.S. Residue Limits for Veterinary Drugs and 
Unavoidable Contaminants in Meat, Poultry, and Egg 
Products. 
CarcinogedHaznrd Classifications 
U.S. EPA Carcinogens: Not likely a carcinogen; Group 
B2, Probable carcinogen as cacodylic acid, its parent 
chemical 
California Prop. 65: Carcinogen as cacodylic acid, its 
parent chemical. 
IARC: Group 1, known carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous as 
cacodylic acid, the parent chemical 
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Regulatory Authority: 
CLEAN AIR ACT: Hazardous Air Pollutants (Title I ,  Part 
A, Section 112) as arsenic compounds. 
Clean Water Act: Toxic Pollutant (Section 401.15) as 
arsenic and compounds. 
RCRA Section 26 1 Hazardous Constituents, waste number 
not listed. 
EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg). 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains arsenic as part of that chemical’s 
infrastructure. Form R de minimis concentration reporting 
level: (inorganics) 0.1?40.; organics 1 .O%. 
Marine pollutant (49CFR, Subchapter 172.101, Appendix 
B) as arsenates, liquid, n.0.s.; arsenates, solid, n.0.s.; 
arsenical pesticides liquid, toxic, flammable, n.0.s. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
arsenic compounds 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) as arsenic compounds 
The “Director’s List” (CAL/OSHA) as arsenic compounds 

Description: Colorless. Odorless. Soluble in water. 
Incompatibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: The OSHA limit for 
organic arsenic compounds is 0.5 mg/m3 TWA. For an 8- 
hour workshift. There is no NIOSH recommendation. The 
ACGIH TLV is 0.2 ingirn’ TWA. 
Determination in Air: Filter; Reagent; Ion 
chromatography/Hydride generation atomic absorption 
spectrometry; NIOSH IV(’8), Method #5022, Arsenic, 
organo- 
Permissible Concentrrition in Water: No criteria set. Runoff 
from spills or fire control may cause water pollution. EPA@) 
recommends a zero concentration of arsenic for human 
health reasons but has set a guideline of 50 ,ug/L@’) for 
drinking water. 
Determination in Wrrter: See OSHA Method ID-105 for 
arsenic. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritating to skin and eyes. If 
swallowed, will cause nausea, vomiting, or loss of 
consciousness. Poisonous. Grade 2; LD,, = 0.5 to 5 g k g  
(rat). 
Long Term Exposure: Repeated contact may cause skin 
sensitivity. Chronic exposure to arsenic compounds can 
cause dermatitis and digestive disorders. Renal damage may 
develop. In animals: kidney damage; muscle tremor, seizure; 
possible gastrointestinal tract, reproductive effects; possible 
liver damage 
Points of Attack: Skin, kidneys, liver. 
Medical Surveillance: Kidney function tests. Examination 
by a qualified allergist. Kidney, liver, lung hnction tests. 
Consider chest x-ray following acute overexposure. 

First Aid: If artificial respiration is administered, avoid 
mouth-to-mouth resuscitation; use bag/mask apparatus. 
Remove contaminated clothing and shoes. Flush affected 
areas with plenty of water. If in eyes, hold eyelids open and 
flush with plenty of water. If swallowed and victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water and have victim induce vomiting. If 
swallowed and victim is unconscious or having convulsions, 
do nothing except keep victim warm. 
References: 

U.S. Department of Agriculture, U.S. Residue Limits for 
Veterinary Drugs and Unavoidable Contaminants in Meat, 
Poultry, and Egg Products. 21 CFR 556.60. 
http://~~~~.fsis.usda.~ov/OPHS/red2000/appendix3 .pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Calcium Nitrate 

Use Type: Fertilizer 
CAS Number: 10 124-37-5 
Formula: CaN,O,; Ca(NO,), 
Synonyms: Calcium (11) Nitrate (1 :2); Nitric acid, calcium 
salt; Lime saltpeter; Nitric acid, calcium salt; Lime saltpeter; 
Norwegian saltpeter; Nitrocalcite 
Producers: GFS Chemicals (USA); Mineral Research & 
Development (USA); Hydro Agri Chemicals (Norway); 
Kynoch (South Africa); Omnia Group (South Africa); 
Pechiney (France); Rallis India (India); Timminco 
(Canada); Varsal Instruments (USA) 
Chemical Class: Inorganic 
EPMOPP PC Code: 070582 
California DPR Chemical Code: 5809 
ICSC Number: 1037 
RTECS Number: EW2985000 
EINECS Number: 233-332-1 
Uses: It is used to make explosives, fertilizers, matches, 
fireworks and other industrial products. 
Regrrlrtory Authority: 

Actively registered pesticide in California. 
Description: Calcium Nitrate is a colorless, moisture 
absorbing crystalline material. Melting/Freezing point = 

561°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 2, Flammability 0, Reactivity 1 .  
Oxidizer. Soluble in water. 
Incompatibilities: A strong oxidizer. Incompatible with 
combustible materials, reducing agents, organics and other 
oxidizable materials, chemically active metals, aluminum 
nitrate, ammonium nitrate. 
Permissible Exposure Limits in Air: No standards set. 
Permbsible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Eyes, skin, respiratory system. 
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Harmful Effects and Symptoms 
Short Term Exposure: Calcium nitrate can the skin, eyes, 
nose, throat, bronchial tubes and lungs. Overexposure may 
cause nausea and vomiting, headaches, flushing, weakness, 
faintness and collapse. Severe overexposure can cause 
nausea, vomiting, flushing of the head and neck, headache, 
weakness faintness and collapse; the lips and fingernails may 
become bluish. There may be shortness of breath. Coma, 
convulsions and death are possible. 
Points of Attack: Eyes, skin, respiratory system. 
MedicalSurveillnnce: For those with fiequent or potentially 
high exposure, the following are recommended before 
beginning work and at regular times after that: Lung function 
tests. If overexposure is suspected, also consider: Complete 
blood count and test for methemoglobin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
Note to physician OY authorized medical personnel: Treat 
for methemoglobinemia. Spectrophotometry may be 
required for precise determination of levels of 
methemoglobinemia in urine. 
References: 

New Jersey Department of Health and Senior Services 
and Senior Services, ”Hazardous Substance Fact Sheet: 
Calcium Nitrate,” Trenton, NJ (September 1986, rev. 
October 2000). 
http://wwv.state.ni .us, heal th/eoh/rtkweb/0324.~df 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. 1,96-98 (1982) (CalciumNitrate 
Tetrahydrate) 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Calcium Oxide 

Use Type: Fungicides, herbicides, and in soil treatment 
CAS Number: 1305-78-8 
Formula: CaO 
Synonyms: Burnt lime; Calcia; Calx; Fluxing lime; Lime; 
Lime, burned; Lime, unslaked; Oxyde de calcium (French); 
Quicklime; Pebble lime 
Producers: Chemical Lime (USA); Continental Lime 

(USA); GFS Chemicals (USA); C.P. Hall (USA); Dankalk 
(Denmark); Holvoet Chimie (Belgium); Lhoist Group 
(France); Lime Industries (Australia); Mississippi Lime 
(USA); Ube Industries (Japan) 
Chemical Class: Inorganic 
EPMOPP PC Code: 075604 
California DPR Chemical Code: 977 
ICSC Number: 0409 
RTECS Number: EW3 100000 
EINECS Number: 215-138-9 
Uses: Calcium oxide is used as a refractory material, a 
binding agent in bricks, plaster, mortar, stucco and other 
building materials, a dehydrating agent, a flux in steel 
manufacturing, and a laboratory agent to absorb CO,; in the 
manufacture of aluminum, magnesium, glass, pulp and 
paper, sodium carbonate, calcium hydroxide, chlorinated 
lime, calcium salts, and other chemicals; in the flotation of 
nonferrous ores, water and sewage treatment, dehairing 
hides, the clarification of cane and beet sugar juice, and in 
drilling fluids and lubricants. 
U.S. Muximum Allowable Residue Levels for Calcium 
Oxide 140 CFR 180.2 and 180.1001 (c)J: 

Animal products 
Raw agricultural commodities 
Regulutory Authority: 

Air Pollutant Standard Set (ACGIH)“) (DFG)(3) (HSE)(33) 
(OSHA)‘’’) (Several States)(60) (Australia) (Israel) 
(Mexico) (Several Canadian Provinces) 

* Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 

Description: Calcium oxide, CaO, occurs as white or 
grayish-white lumps or granular powder. The presence of 
iron gives it a yellowish or brownish tint. Soluble in water 
(reactive). Molecular weight = 56.09. Melting/Freezing 
point = 2575°C. Boiling point = 2858°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 1, Flammability 0, Reactivity 0. 
Incoriil~crtibilities: The water solution is a medium strong 
base. Keacts with water generating calcium hydroxide and 
sufficient heat to ignite nearby combustible materials. 
Reacts violently with acids, halogens, metals. 
Permissible Exposure Limits in Air: The OSHA‘” TWA 
calcium oxide is 5 mg/m3. NIOSH(*), ACGIH‘’), and HSE(13) 
recommend a TWA value of 2 mg/m’. The NIOSH”) IDLH 
level = 25 mg/m3. There is no DFG MAK at present. Other 
countries include: 10 mg/m3 (Argentina:), 0.3 
mg/m’ (former USSR). In addition, several states have set 
guidelines or standards for calcium oxide in ambient air@’) 
ranging from 20 pg/m3 (North Dakota) to 35 pg/m3 
(Virginia) to 40 pg/m3 (Connecticut) to 48 pg/m3 (Nevada). 

CROP PPm 
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Determination in Air: Filtration, workup with acid and 
analysis by atomic absorption are specified in NIOSH 
Method 7020 for calcium. See also OSHA Method ID12 1 . ( 5 8 )  

Permissible Concentrrition in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of dust. 
Harmful Effects and Symptoms 
Short Term Exposure: The corrosive action of calcium 
oxide is due primarily to its alkalinity and exothermic 
reaction with water. It is irritating and may be caustic to the 
skin, conjunctiva, cornea and mucous membranes of upper 
respiratory tract; may produce bums or dermatitis with 
desquamation and vesicular rash, lacrimation, spasmodic 
blinking, ulceration, and ocular perforation, ulceration and 
inflammation of the respiratory passages, ulceration of nasal 
and buccal mucosa, and perforation of nasal septum. 
Bronchitis and pneumonia have been reported from 
inhalation of dust. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. This can cause death. The lower respiratory tract may 
not be affected because irritation of upper respiratory 
passages is so severe that workers may be forced to leave the 
area. 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause brittle nails and thickening and cracking of 
the skin. Repeated or prolonged exposure to dust particles 
may cause lung problems. Calcium oxide may cause 
ulceration and perforation of the cartilage separating the 
nose (septum). 
Points of Attuck: Respiratory system, skin and eyes. 
Medicnl Surveillance: Preemployment physical 
examinations should be directed to significant problems of 
the eyes, skin and the upper respiratory tract. Periodic 
examinations should evaluate the skin, changes in the eyes, 
especially the cornea and conjunctiva, mucosal ulcerations 
of the nose, mouth and nasal septum, and any pulmonary 
symptoms. Smoking history should be known. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. If victim is conscious, 
administer water or milk. Do not induce vomiting. Medical 
observation is recommended for 24 to 48 hours after 
breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, a doctor or 
authorized paramedic may consider administering a 
corticosteroid spray. 

References: 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Calcium 
Oxide”,  40 CFR 180.2 and 180.1001(c),  
http:llwww.epa.govlpesticideslfoodlviewtoIs. htm 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. 1, 98-99 (1 982). 
New Jersey Department of Health and Senior Services 
and Senior Services, “Hazardous Substance Fact Sheet: 
Calcium Oxide,” Trenton, NJ (October 1985, rev. April 
2003). littp:/l~w.state.ni.us/health/eoh/rtkweblO325.~df 
New York State Department of Health, “Chemical Fact 
Sheet: Calcium Oxide,” Albany, NY, Bureau of Toxic 
Substance Assessment (January 1996). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Calcium Phosphide 

Use Type: Rodenticide 
CAS Nimzber: 1305-99-3 
Formulri: Ca,P, 
Synonyms: Calcium phosphid; Phosphure de calcium 
(French); Photophor; Tricalcium diphosphide 
Trade Nrrmes: POLYTANOL@ 
EPMOPP PC Code: 066503 
ICSC Number: 1 126 
RTECS Number: EW3860000 
EEC Niiniber: 0 15-003-00-2 
EINECS Number: 215-142-0 
Uses: Calcium phosphide is used to kill rodents and in 
explosives and fireworks. 
Description: Calcium phosphide is a grey granular solid or 
reddish-brown crystalline solid with a musty odor, 
somewhat like acetylene. Water reactive. Melting/Freezing 
point = about 1600°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 4, Flammability 0, 
Reactivity 2. 
Incon~1)iitibilities: A strong reducing agent. Forms 
spontaneously flammable phosphine gas in moist air. 
Contact with water or acids release spontaneously 
flammable phosphine gas, and can cause explosions. 
Incompatible with oxidizers, acids, chlorine, chlorine 
monoxide, halogens, halogen acids, oxygen, sulfur. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes ojEntry: Inhalation of dust, Eye or skin contact. 
Harmjirl Effects rind Symptoms 
Short Term Exposure: Calcium phosphide can affect you 
when breathed. Phosphine gas is a highly toxic gas released 
when calcium phosphide is wet or has contacted moisture. 
Consult the entry on phosphine. As noted by Sax (reference 
below), phosphine is an acute local irritant, is toxic upon 



 

Camaicin 153 

inhalation causing restlessness, tremors, fatigue, gastric pain, 
diarrhea, coma and convulsions. Also, calcium phosphide is 
a dangerous fire and explosion hazard. 
Long Ternz Exposure: Long term or high exposure can 
cause pulmonary edema, a buildup of fluid in the lungs. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: . New Jersey Department of Health and Senior Services 

and Senior Services, ”Hazardous Substance Fact Sheet: 
Calcium Phosphide,” Trenton, NJ (February 1987, rev. 
October 2000). 
11 ttp:i/www. s tate . ni .usiheal t hieo hir t kwe bi03 29. pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 2, No. 1,  I 02- 103 (1982). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Capsaicin 

Use Type: Bird, animal and insect repellent 
CAS Number: 404-86-4 
Formula: C,,H,,NO, 
Synonyms: Capsaicin (in oleoresin of capsicum); 
Capsaicine; 8-Methyl-N-vanillyl-6-nonenamide,(E)- (8CI); 
N-[(4-Hydroxy-3-methoxyphenyl)tnethyl]-8-methyl-6- 
n o n e n a in i d e ; t I’ a n s - N - [ ( 4 - H y d r o x y - 3 - 
methoxyphenyl)methyl]-8-methyl-6-noneamide; trans-8- 
Methyl-N-vanillyl-6-noneamide; Major Capsaicinoids 
(Capsaicin+Dihydrocapsaicin+Nordihydrocapsacin); 6- 
Nonenamide, N-[(4-hydroxy-3-methoxyphenyl)methyl]-8- 
methyl-, (E)- (9‘21); 6-Nonenamide, 8-methyl-N-vanillyI-, 

T r a d e  N a m e s :  A G R I G A R D @ ;  C A P S Y N @  
(Capsaicin+Dihydrocapsaicin+Nordihydrocapsacin); DEER- 

(El- (8CI) 

OFF@; FRONTIERSMAN@; HALT@; KEEPOUT@; 
STYPTY SAT@ 
Chemical Cluss: Botanical 
EPMOPP PC Code: 07070 1 
Californiu DPR Clzenzicul Code: 410 
Uses: Capsaicin, which is made from the Capsicum red chili 
pepper, is used as a bird, animal and insect repellent. 

Specifically, it is used to repel birds, voles, deer, rabbits, 
squirrels, insects and attacking dogs. Capsaicin repellents 
are used indoors to protect carpets and upholstered 
furniture, and outdoors to protect fruit and vegetable crops, 
flowers, ornamental plants, shrubbery, trees, and lawns. It is 
also used in pepper sprays such as MACE, and as an 
analgesic in creams, lotions and solid sticks to reduce 
arthritic, post-operative and neuopathic pain, such as 
shingles. Capsaicin is obtained by grinding dried, ripe 
Capsicum frutescens L. chili peppers into a fine powder. 
The oleoresin is derived by distilling the powder in a solvent 
and evaporating the solvent. The resulting highly 
concentrated liquid has little odor but has an extremely 
pungent taste. 
U.S. Maximum Allowable Residue Levels for Capsaicin 
(40 CFR 180.1165): 
Capsaicin is exempt from the requirement of a tolerance in 
or on all food commodities when used in accordance with 
approved label rates and good agricultural practice. 
CarcinogedHazard Classifications 
Label Signal Word: CAUTION or DANGER 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: Crystalline solid, rectangular plates, or scales. 
Pungent odor and burning taste. Practically insoluble in cold 
water. Molecular weight = 305.40. Boiling point = 210 
-2 18°C. Melting/Freezing point = 65°C. 
Incomputibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Routes of Entry: Eyes and skin 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates skin, eyes and mucous 
membranes. Poisonous if ingested; with severe gastritis, 
stomach pain, and diarrhea. 
Long Term Exposure: Mutagen. 
Points of Attuck: Nerve endings and eyes. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulutions containing petroleum solvents 
are ingested Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Capsaicin,” Office of 
Prevention, Pesticides and Toxic Substances, 
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Washington, DC (June 1992). 
htt~:l/m~v.epa.~ov/REDs/factsheets/40 1 8fact.pdf 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Capsaicin.” 40 CFR 180.1 165, 
mv.epa.gov/pesticides/foodiviewtols. htm 

List of Lists, Sacramento CA (February 1997). 
California Environmental Protection Agency Chemical 

Ca ptafo I 

Use Type: Fungicide 
CAS Number: 2939-80-2; 2425-06-1 (this CAS used in the 
California “Lists of Lists” and other reference sources) 
Formula: C ,,H,CI,NO,S 
Alert: Captafol is no longer sold in the United States. 
Human toxicity (long-term): High. 
Synonyms: 4-Cyclohexene- 1,2-dicarboximide, N-( 1,1,2,2- 
T e t r a c  h I o r  o e t h y 1) t h i o I - 1 H -  I so  i nd o 1 e - 1 , 3  ( 2  H )  - 
dione,3A,4,7,7A-tetrahydro-2-( 1,1,2,2-tetrachIoroethyI)thio- 
; N-[(  1,1,2,2-TetrachloroethyI)thio]-4-cyclohexene-l,2- 
dicarboximide N-[( 1,1,2,2-TetrachloroethyI)thi0]-4- 
cyclohexene-l,2-dicarboximide N - [ (  1 , 1 , 2 , 2 -  
Tetrachloroehtyl)-thio]4-cyclohexene- 1,2-dicarboximide; N- 
(1,1,2,2-Tetrachloraethylthio)-cyclohex-4-en- 1,4- 
d i a c a r b o x i m i d  ( G e r m a n ) ;  N - 1 , 1 , 2 , 2 -  
Tetrachloroethylmercapto-4-cyclohexene- 1,2-~arboximide; 
N-[(  1,1,2,2-TetrachloroethyI)sulfenyl]-cis-4-cyclohexene- 
1,2-dicarboximide; N-( 1,1,2,2-TetrachIoroethyIthio)-4- 
cyclohexene- 1,2-dicarboximide 
Trade Names: CAPTAFOL’, The Scotts Company (USA), 
canceled 4/23/1986; CAPTATOL’; CAPTOFOL@; 
CRISFOLATAN’; DIFOLATAN’, The Scotts Company 
(USA), canceled 5/1/1987; DIFOCAP@, The Scotts 
Company (USA), canceled 4/23/1986; DIFOSAN@; 
FOLCID’; HAIPEN? KENOFOL@; MERPAFOL@; 
ORTHO@ 5865, The Scotts Company (USA), canceled 

SANTAR-SM@; SULFONIMIDE@; SULPHElMIDE@ 
Producers: Agsin (Singapore); Chevron Phillips Chemical 
(USA); Rallis India (India); Rhone-Poulenc (France); 
Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Carboximide 
EPUOPP PC Code: 08 170 1,08 1702 (unspecified isomer) 
California DPR Clieniicrrl Code: 292 
ICSC Nunzher: 0 1 19 
RTECS Number: GW4900000 
EEC Number: 6 13-046-00-7 
EINECS Number: 219-363-3 
Uses: Captafol was a General Use Pesticide and used for the 
control of practically all forms of fungal diseases except 
powdery mildew, but is not permitted for use in the United 
States. Outside ofthe US, it is used to control fruit disease 

51111 987; PILLARTAN@; SANSEAL~; SANSPOR@; 

on apples, citrus, tomato, cranberry, coffee, pineapple, 
potato, onion, stone fruit, cucumber, watermelon, and much 
more. It is also used as a seed protectorant on cotton, rice 
and peanut crops. 
Human toxicity Not listed. 
Fish toxicity (tlire~lzold)‘~~): High-1.75895 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Captafol(40 
CFR 180.267): 

Captafol onion 0.1 
Captafol potato 0.5 
Captafol tomato 15 
Captafol (cis-N-[( 1,1,2,2-tetra- 
chloroethyl)thio]-4-cyclohex onion 0.1 
Captafol (cis-N-[( 1,1,2,2-tetra- 
chloroethyl)thio]-4-cyclohex potato 0.5 
Captafol (cis-N-[( 1,1,2,2-tetra- 
chloroethyl)thio]-4-cyclohex tomato 15 
Carcinogen/Huzurd Classi@cations 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2A, probable carcinogen 
Label Signal Word: WARNING 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulrrtory Autli ority: 

Chemical name Crop PPm 

. 

Banned or Severely Restricted (E. Germany, Norway) 
(UN)“ 3, 

AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(C ALiOSH A) 
The “Director’s List” (CAL/OSHA) 
Air Pollutant Standard Set (ACGIH)‘’) (HSE)(33) 
(OSHA)‘58) (Several States)@’) (Australia) (Israel) 
(Mexico) (Several 
Canadian Provinces) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Captafol is a colorless or white to pale yellow 
crystalline solid. Weak, mercaptan odor. Practically 
insoluble in water; solubility = 1.6 ppm @ 20°C. Molecular 
weight = 349.09. Melting/Freezing point = 16O-16l0C. 
Vapor pressure 1.22 x lo-’ mmHg @ 20°C. 
Inconzputibilities: Reacts violently with bases causing fire 
and explosion hazard. Not compatible with strong acids or 
acid vapor, oxidizers. Strong alkaline conditions contribute 
to instability. Attacks some metals. 
Permissible Exposure Limits in Air: NIOSH‘” and 
ACGIH“’ recommended airborne exposure limit is 0.1 
rngini’ TWA with the notation “skin” indicating the 
possibility of cutaneous absorption. HSE(33), Mexico, Israel, 
and Australia have set this same value as has NIOSH. In 
addition, several states have set guidelines or standards for 
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captafol in air(60) ranging from 1 .O pg/m3 (North Dakota) to 
1.5 pglm3 (Virginia) to 2.0 pglm’ (Connecticut and Nevada). 
Permissible Concentrution in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin. 
Harmful Effects and Symptoms 
Short Ternz Exposure: Irritates eyes, skin and respiratory 
tract. Captafol can affect you when breathed in and by 
passing through your skin. Because this material has a low 
vapor pressure, significant inhalation of vapors is unlikely at 
ordinary temperatures. Captafol may cause an asthma-like 
allergy. Future exposures can cause asthma attacks with 
shortness of breath, wheezing, cough, andlor chest tightness. 
Exposure can irritate the skin. It can also cause a skin allergy 
to develop. Exposure to the sun (or other ultraviolet light) 
after exposure to captafol may cause severe rash with 
itching, swelling, and blistering. 
Long Term Exposure: Repeated or prolonged contact cause 
skin sensitization, dermatitis, allergic conjunctivitis. 
Repeated or prolonged inhalation exposure may cause 
asthma. The substance may have damaging effects on the 
liver and kidneys. Captafol is a probable carcinogen in 
humans. There is some evidence that it causes liver cancer 
in humans and it has caused kidney cancer in animals. 
Captafol may cause mutations. Handle with extreme caution. 
Points of Attack: Skin, respiratory system, liver and 
kidneys. 
Medical Surveillunce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function test; lung function test. Skin 
testing with dilute Captafol may help diagnose allergy, if 
done by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limits ,  “Cap ta fo l  ”, 4 0  C F R  180 .267 .  
http:/lwvw.epa.cov/pesticides/food/viewtols.htm 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Captafol,” Oregon State University, 
C o r v a l l i s ,  O R .  ( S e p t e m b e r  1 9 9 5 ) .  
ace.orst.edui’inl‘o/extoxnet/pi~s/captafol.htm 

New Jersey Department of Health and Senior Services and 
Senior Services, “Hazardous Substance Fact Sheet: 
C a p t a f o l , ”  T r e n t o n ,  N J  ( A p r i l  1 9 9 8 ) .  
http:llwww.state.nj .us/healthleohlrtkwebl033 8.pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Captan (ANSI) 

Use Type: Fungicide 
CAS Number: 133-06-2 
Fornzulu: C,H,CI,NO,S 
Alert: Most uses of captan on food crops in the United 
States have been canceled since 1989. It is still used in apple 
production, almonds and strawberries. 
Sy n o ny ins : 4 - C y c 1 oh e x e n e - 1 ,2  - d i car b o x i m id e , N- 
[(trichloromethyl)mercapto; ENT 26538; 1 H-Isoindole- 
1 , 3 ( 2 H ) - d i o n e , 3 a , 4 , 7 , 7 a - t e t r a h y d r o - 2 -  
[(trichloromethyl)thiol]-; Isopto carbachol; le Captane 
(French); NCI-0077; N-Trichloromethylmercapto-4- 
c y c l o h e x e n e -  1 , 2 - d i c a r b o x i m i d e ;  N -  
(Trichloromethylmercapto)-64-tetrahydrophthalimide; N- 
Trichloromethylthiocyclohex-4-ene-l,2-dicarboximide; N- 
Trichloro1nethylthio-cis-6~-cyclohexene- 1,2-dicarboximide; 
N-trichloromethylthiocyclohex-4-ene- 1,2-dicarboximide; N- 
[(trichloromethyl)thio]-4-cyclohexene- 1,2-dicarboximide; 
N-[(trichloromethyl)thio]tetrahydrophthalimide; N -  
[(trichloromethyl)thio]-64-tetrahydrophthalimide; N-  
trichloromethylthio-3 a,4,7,7a-tetrahydrophthalimide; 
Trade Numes: AACAPTAN@; AGROSOL S@, Agrocliance, 
LLC (UK), canceled 711 1/2002; AGROX@ 2-WAY and 3- 
WAY, Chipman (Canada), Zeneca Ag Products (USA) (now 
Syngenta), canceled; AMERCIDE@; APRON@, Syngenta 
(Switzerland), canceled 513 1/1996; BEISTERGARD@, 
Biesterfeld Siemsgluess International. GmbH (Germany); 
BANGTON@; BEAN SEED PROTECTANT@; 
CAPTANCAPTENEET@ 26,538; CAPTAF@, Rallis India 
(India); CAPTAF@, Rallis India (India); CAPTAN@ 50W, 
Milenia Agro Ciencias (Brazil); CAPTAN SC@, Milenia 
Agro Ciencias (Brazil); CAPTEX@; CRIPTAN@, Veterinary 
& Agricultural Products Manufacturing Co., Ltd. (VAPCO) 
(Jordan); ESSO@ FUNGICIDE 406, Exxon (USA); FLIT@ 
406; FUNGUS BAN@ TYPE 11; FUNGICIDE 406@; 
GLYODEX@ 37-22; GRANOX PFM@; GUSTAFSON 
CAPTAN 30-DD; HEXACAP@; ISOTOX SEED 

MERPAN@, Makhteshim Agan (Israel); MICRO-CHECK@ 
12; MIOSTAT@; NERACID@; ORTHOCIDE@, The Scotts 
Company, (USA); OSOCIDE@; POTATO SEED PIECE 
PROTECTANT@; SR 406@; STAUFFER CAPTAN@; 

VANICIDE@ 89; VANICIDE@ 89RE; VANGARD@ K; 
VANGUARD@ K; VONDCAPTAN@ 

TREATER@ “D” and “F”; UPTAN@; MALIPUR@; 

T R I M E G O L ~ ;  V A N I C I D E ~ ;  V A N I C I D E ~  P-75; 
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Producers: AMVAC Chemical (USA); Bharat Pulverising 
Mills (India); Biesterfeld Siemsgluess International. GmbH 
(Germany); Calliope (France); Chevron Phillips Chemical 
(USA); Cyanamid Agricultural Products (Germany); Dow 
AgroScience (USA); Drexel Chemical (USA); DuPont 
(USA); Hokko Chemical Industry (Japan); Indiclay (India); 
Makhteshim Agan (Israel); Milenia Agro Ciencias (Brazil); 
Nippon Carbide Industries (Japan); Nippon Soda (Japan); 
Nissan Chemical lndustries (Japan); Nufann (Australia); 
Occidental Chemical (USA); Rallis India (India); Rhone- 
Poulenc Agro (France); Sankei Chemical (Japan); Sigrna- 
Aldrich Laborchemikalien (Germany); Syngenta 
(Switzerland); Veterinary & Agricultural Products 
Manufacturing Co., Ltd. (VAPCO) (Jordan); Zhejiang 
Heben Pesticide & Chemicals Co., Ltd. (China) 
Chemical Class: T h io p hthali mi de 
EPMOPP PC Code: 0 8 1 3 0 1 
California DPR Cliemicril Code: 104 
ICSC Number: 0120 
RTECS Number: GW5015000 
EEC Number: 6 13-044-00-6 
EINECS Number: 2 05-08 7-0 
Uses:. Most uses of captan on food crops in the United 
States have been canceled since 1989. It is often applied to 
packing and shipping boxes for fruits and vegetables. Captan 
is rapidly degraded in natural soil by chemical as well as 
biologic means (estimated half-life, days to weeks). It is also 
used as a preservative for awnings, draperies and leather, as 
a root dip and seed treatment. It is also added to paints, 
wallpaper paste, plastic and leather goods. There are over 
320 federally registered pesticide products that contain 
captan. 
Human toxicity (long-tern~)(~’): Very low-145,83333 ppb, 
CHCL (Chronic Human Carcinogen Level) 
Fish toxiciry Intermediate-25,36705 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maxinium Allowrible Residue Levels for  Captan (40 
CFR I80.103): 

Almond 2.0 
Almond hulls 100.0 
Apple 25.0 
Apricot 50.0 
Bean dry 25.0 
Bean, succulent 25.0 
Beet, greens 100.0 
Beet roots 2.0 
Blackberry 25.0 
Blueberry (huckleberry) 25.0 
Broccoli 2.0 

CROP PPm 

Brussels sprouts 2.0 
Cabbage 2.0 
Cantaloupe 25.0 
Carrot 2.0 

Cattle fat 
Cattle meat 
Cattle, mbyp 
Cauliflower 
Celery 
Cherry 
Collards 
Corn, sweet, kernels 
& cob with husks (removed) 

Cotton undelinted seed 
Cucumber 
Dewberry 
Eggplant 
Grape 
Hog fat 
Hog meat 
Hog mbyp 
Honeydew 
Kale 
Lettuce 
Mango 
Muskmelon 
Mustard greens 
Nectarine 
Onion dry bulb 
Onion green 
Pea, dry 
Pea, succulent 
Peach 
Pear 
Pepper 
Plum, prune, fresh 
Potato 
Pumpkin 
Raspberry 
Rutabaga roots 
Soybean, dry 
Soybean, succulent 
Spinach 
Squash, summer 
Squash, winter 
Strawberry 
Tomato 
Turnip greens 
Turnip roots 
Watermelon 

0.05 
0.05 
0.05 
2.0 
50.0 
100.0 
2.0 

2.0 
2.0 
25.0 
25.0 
25.0 
50.0 
0.05 
0.05 
0.05 
25.0 
2.0 
100.0 
50.0 
25.0 
2.0 
50.0 
25.0 
50.0 
2.0 
2.0 
50.0 
25.0 
25.0 
100.0 
25.0 
25.0 
25.0 
2.0 
2.0 
2.0 
100.0 
25.0 
25.0 
25.0 
25.0 
2.0 
2.0 
25.0 

CarcinogedHazard Classipcations 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER or CAUTION if packaged 
in concentrated form. 
WHO Acute Hazard: Class U, unlikely to be hazardous 
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Regulatory Authority: 

. 

Carcinogen (Animal positive-mice) (NTP) 
Banned or Severely Restricted (Finland, Sweden) (UN)(”) 
Air Pollutant Standard Set (ACGIH)“) (Australia) 
(HSE)(33) (Israel) (Mexico) (OSHA)(58) (Several States)(60) 
(Several 
Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHS/DHS Drinking Water Action Levels 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4133 1, 9/9/92). 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de riiinirnus concentration 
reporting level: 1 .O%. 

Description: Captan, when pure, is a colorless crystalline 
solid. The technical grade is a cream to yellow powder with 
a strong odor. It is commonly dissolved in a “carrier” which 
may be combustible or flammable. Very slightly soluble in 
water; solubility = 3.3 ppm. MeltingiFreezing point = 178°C 
(decomposes). Vapor pressure 8 x lo-* mmHg @ 20°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 2, Reactivity 0. Log KO, = 

2.34. Unlikely to bioaccumulate in marine organisms. 
Physical and toxicological properties may be affected by the 
carrier solvents used in commercial formulations. 
Incompatibilities: I n c on1 p at i b I e with tetraeth y I 
pyrophosphate, parathion. Keep away from strong alkaline 
materials (e.g., hydrated lime) as captan may become 
unstable. May react with water releasing hydrogen chloride 
gas. Corrosive to metals in the presence of moisture. 
Permissible Exposure Linzits in Air: ACGIH(’) and 
NIOSH(2) have recommended a TWA for captan of 5 mg/m3. 
In addition, several states have set guidelines or standards 
for captan i n  ambient air@” ranging from 11.9050 pg/m3 
(Kansas) to 35 pg/m3 (Pennsylvania) to 50 pg/m3 (North 
Dakota) to 100 pg/m3 (Connecticut) to 1 19 pg/m3 (Nevada). 
Determination in Air: OSHA versatile sampler-2; Reagent; 
High-pressure liquid chroinatographyiUltraviolet detection; 
IV NIOSH Method #5601(’8’. 
Permissible Concentrufiorz in Water: A no-adverse-effect 
level of drinking water has been calculated by NAS/NRC as 
0.35 mg/L. The former USSR/UPEN joint has set 

a MAC of 2.0 mg/L in water bodies used for domestic 
purposes. Guidelines have been set in two states for Captan 
in drinking water ranging from 100 pglL in Maine to 350 
pglL in California. 
Routes of Entry: Skin contact, inhalation of dust, ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: The substance irritates the eyes and 
the skin. The acute LD,, (oral, rat) = 9,000 mg/kg 
(insignificantly toxic). Most ofthe chronic-oral-toxicity data 
on captan suggest that the no-adverse-effect or 
toxicologically safe dosage is about 1 OOOppm (50 
mglkgiday). However, on the basis of fetal mortality 
observed in monkeys exposed to captan (12.5 mg/kg/day), 
the acceptable daily intake of captan has been established at 
0.1 mgikg of body weight by the FAOIWHO. Based of 
long-term feeding studies results in rats and dogs, ADIs 
were calculated at 0.05 mglkglday for captan. A rebuttal 
presumption against registration for captan was issued on 
August 19, 1980 by EPA on the basis of possible 
oncogenicity, mutagenicity, and teratogenicity. 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause skin allergy to develop. Once this occurs, 
even very small hture exposures can cause itching and a 
skin rash. Exposure may cause mutations or damage the 
developing fetus; however, this needs further study. Animal 
studies have found the development of cancer in animals. 
Whether captan is a human cancer hazard may require 
further study. 
Points of Attack: Eyes, skin, respiratory system, 
gastrointestinal tract, liver, kidneys. Cancer Site in animals: 
duodenal tumors. 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Skin testing with dilute captan may help diagnose allergy, if 
done by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Captan ”, 40 CFR 180.103. www.epa.gov/cgi- 
bin/oppsrc 
EXTOXNET, Extension Toxicology Network, “Pesticide 
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Information Profile, Captan,” Oregon State University, 
Corvallis, OR (June, 1996). 
http://ace.orst.edu/info/extoxnet/piI,s/captan.htm 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Captan,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (September 1999). 
http://www.epa.gov/REDs/factsheets/O 120f‘act.pdf 
U.S. Environmental Protection Agency, “Rebuttable 
Presumption Against Registration (RPAR) and Continued 
Registration of Pesticide Products Containing Captan,” 
Federal Register, 45, No. 16 1, 54938-54986 (August 18, 
1980). 
National Cancer Institute, Bioassay ofcaptan for Possible 
Carcinogenicity, Technical Report Series No. 15, 
Bethesda, MD (1 977). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 4, 93-94 (1981); and 3, No. 5 ,  

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services and 
Senior Services, “Hazardous Substance Fact Sheet: 
C a p t a n , ”  T r e n t o n ,  N J  ( A u g u s t  1 9 9 8 ) .  
http://www.state.ni .us/healthieoh/rtkweb/O339.pdf 

80-84 (1 983). 

Car ba ry I 

Use Type: Insecticide, nematicide and plant growth 
regulator 
CAS Number: 63-25-2 
Formula: C,,H, ,NO,; C,,H,00CNHCH3 
Alert: A General Use Pesticide (GUP), but various 
formulations vary in toxicity. 
Synonyms: Carbamic acid, methyl-, 1 -naphthyl ester; 
Carbaril (Italian); Carbaryl, NAC; ENT 23969; N- 
Methylcarbamate de 1 -naphtyle (French); Methylcarbamate 
1 -naphthalenol; Methylcarbamic acid, I -naphthyl ester; N- 
Methyl- 1 -naphthyl-carbamat (German); N-Methyl-a- 
naphthylcarbamate; N-Methyl-1-naphthyl carbamate; N- 
Methyl-a-naphthylurethan; N-Metil- 1 -naftil-carbammato 
(I ta l ian) ;  a-Naphthyl  N-methylcarbamate; 1 - 
Naphthylmethylcarbamate; 1 -Naphthol; 1 -Naphthyl N- 
Methylcarbamate; 1 -Naphthyl N-methyl-carbamate 
Trade Names: ADIOS’, Micro-Flo Company (USA); 
ARILAT@; AMLATE@; ARY LAM@; BERCEMA NMC5O@; 
BUGMASTER@, Southern National Manufacturing Co. 
(USA), canceled 7/1/1987; CAPROLINa; CARBAMEC? 

CAMOMATE@; CARPOLIN@; COMPOUND 7744@, 
Union Carbide (USA); CARY LDERM@; CRAG SEWN”; 
CRUNCHa; DENAPONc; DICARBAM@; DYNA- 
CARBYL@, EXPERIMENTAL INSECTICIDE 7744@, 
Union Carbide (USA); CAMONILO; GERMAIN’S@; 

C A R B A M I N E ~ ;  C A R B A T O X @ ;  C A R B A V U R ~ ;  

HEXAVIN*; K A R B A S P R A Y ~ ;  KARBATOX@; 
KARBOSEP@; MENAPHAM@; MICROCARB@; 
MUGAN@; MURVIN@; NAC@; NMC@ 50; OMS-29@; OMS 
629@; OLTITOX@; PANAM@; POMEX@; PROSEVOR@ 85; 
RAVYON@; SAVIT@, Griffin L.L.C. (USA), canceled 

Aventis Cropscience (France); Bayer Cropscience 
(Germany); Rhone-Poulenc Agro (France) plus several 
more; SEWIN@; SOK@; TERCYL@; THINSEC@; 
TORNADO@; TRICAR@; UNION CARBIDE 7,744”, 
Union Carbide (USA); VIOXAN@ 
Producers: Agrimor International (USA); Agsin 
(Singapore); Atul (India); BASF (Germany); Bayer 
Cropscience (Germany); Bharat Pulverising Mills (India); 
China Chemical (China); Coromandel Fertilisers (India); 
Diachem (Italy); Drexel Chemical (USA); Ehrenstorfer, Dr. 
(Germany); Griffin L.L.C. (USA); Hokko Chemical Industry 
(Japan); Jingma Chemicals Ltd. (China); Nagarjuna 
Agrichem (India); Nihon Nohyaku (Japan); Nissan 
Chemical Industries (Japan); Nufarm (Australia); Rhone- 
Poulenc Argo (France); Saeryung Chemicals (South Korea); 
Sankei Chemical (Japan); Shenzhen Guomeng Industry Co., 
Ltd. (China); Sigma-Aldrich Laborchemikalien (Germany) 
Cliemicnl Class: N-Methyl Carbamate 
EPMOPP PC Code: 056801 
California DPR Chemical Code: 105 
ZCSC Number: 0 12 1 
RTECS Number: FC59.50000 
EEC Number: 006-01 1-00-7 
EINECS Number: 200-555-0 
Uses: Carbaryl is one of the most widely used insecticides 
in agriculture, professional turf management and ornamental 
production, as well as in residential pet, lawn, and garden 
markets. It controls over 100 species of insects that infect 
citrus, cotton, nuts, and forest and ornaments trees, as well 
as poultry and livestock. Carbaryl also is used as a mosquito 
adulticide. It is available in a variety of formulations -bait, 
dust, wettable powders, granules, dispersions and 
suspensions. Washington State, for example, has a Special 
Local Needs registration to control burrowing shrimp in 
oyster beds. 
Human toxicity (l~ng-term)”~: Low-70.00 ppb, Health 
Advisory 
Fish toxicity (th r e ~ l i o I d ) ( ~ ~ :  Int ermediate-27.3 9896 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for Carbaryl(40 
CFR 180.169): 

1/22/199 1 ; SEPTENE~; SEFFEIN~; SEVIMOL@; SEWN@, 

CROP PPm 
Alfalfa hay 100.0 
Almond 1 .o 
Almond. hulls 40.0 
Apricot 10.0 
Asparagus 10.0 
Avocado - 
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Banana 
Barley, fodder, green 
Barley, grain 
Barley, straw 
Bean 
Bean, forage 
Bean, hay 
Beet, garden, roots 
Beet, garden, tops 
Beet, sugar, tops 
Blackberry 
Blueberry 
Boysenberry 
Broccoli 
Brussels sprouts 
Cabbage 
Cabbage, Chinese, bok choy 
Carrot 
Cattle, fat 
Cattle, kidney & liver 
Cattle, meat & byproducts 
Cauliflower 
Celery 
Cherry 
Chestnut 
Clover & clover hay 
Collards 
Corn (inc. sweet)(k+cwhr) 
Corn, fodder & forage 
Cotton, forage 
Cotton, undelinted seed 
Cranberry 
Cucumber 
Dandelion, leaves 
Dewberry 
Dill 

Eggplant 
Endive (escarole) 
Filbert (hazelnuts) 
Flax, seed 
Flax, straw 
Fruit, pome 
Fruit, stone, group 
Goat, fat 
Goat, kidney 
Goat, liver 
Goat, meat & byproducts 
Grape 
Grass & grass hay 
Hog, fat 
Hog, kidney & liver 
Hog, meat & byproducts 
Horse, fat 
Horse, kidney & liver 

Egg 

10.0 
- 

- 
- 

10.0 
100.0 
100.0 
5.0 
12.0 
100.0 
12.0 
10.0 
12.0 
10.0 
10.0 
10.0 
10.0 
10.0 
0.1 
1 .o 
0.1 
10.0 
10.0 
10.0 
1 .o 
100.0 
12.0 
5.0 
100.0 

5.0 
10.0 
10.0 
12.0 
12.0 
0.2 
0.5 
10.0 
10.0 
1 .o 
5.0 
100.0 
10.0 
10.0 
0.1 
1 .o 
1 .o 
0.1 
10.0 
100.0 
0.1 
1 .o 
0.1 
0.1 
1 .o 

- 

Horse, meat 
Horse, mbyp 
Horseradish 
Kale 
Kohlrabi 
Lentil 
Lettuce 
Loganberry 
Maple sap 
Melon 
Milk 
Millet, proso, grain 
Millet, proso, straw 
Mustard, greens 
Nectarine 
Oat, fodder, green 
Oat, grain & straw 
Okra 
Olive 
Oyster 
Parsley 
Parsnip 
Pea, cowpea 
Pea, cowpea, forage 
Pea, cowpea, hay 
Pea, vines 
Pea, with pods 
Peach 
Peanut 
Peanut, hay 
Pecan 
Pepper 
Pineapple 
Pineapple, bran 
Pistachio 
Plum, prune, fresh 
Potato 
Poultry, meat & fat 
Prickly pear cactus, fruit 
Prickly pear cactus, pads 
Pumpkin 
Radish 
Raspberry 
Rice 
Rice, straw 
Rutabaga 
Rye, fodder, green 
Rye, grain 
Rye, straw 
Salsify, roots 
Salsify, tops 
Sheep, fat 
Sheep, kidney 
Sheep, meat & liver 
Sheep, mbyp 

0.1 
0.1 
5.0 
12.0 
10.0 
10.0 
10.0 
12.0 

10.0 
0.3 
3 .O 
100.0 
12.0 
10.0 

- 

- 

- 

10.0 
10.0 
0.25 
12.0 
5 .O 
5.0 
100.0 
100.0 
100.0 
10.0 
10.0 
5.0 
100.0 
1 .o 
10.0 
2.0 
20 
1 .o 
10.0 
0.2 
5.0 
12.0 
12.0 
10.0 
5.0 
12.0 
5.0 
100.0 
5.0 
- 

- 

- 

5.0 
10.0 
0.1 
1 .O 
0.1 
0.1 
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Sorghum, forage 100.0 
Sorghum, grain, grain 10.0 

Soybean, forage & hay 100.0 
Spinach 12.0 
Squash, summer & winter 10.0 
Strawberry 10.0 
Sunflower, seed 1 .o 
Sweet potato 0.2 
Swiss chard 12.0 
Tomato 10.0 

Soybean 5.0 

Trefoil, birdsfoot, forage 100.0 
Trefoil, birdsfoot, hay 100.0 
Turnip, greens 12.0 
Turnip, roots 5 .O 
Walnut 1 .o 
Wheat, fodder, green 100.0 
Wheat, grain 3 .O 
Wheat, straw 100.0 
CurcinogedHuzard Clussijicutions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER, WARNING, or 
CAUTION, depending on formulation 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulu tory Authority: 

Air Pollutant Standard Set (ACGIH)‘’) (Australia) (DFG)‘’) 
(HSE)(33) (Israel) (Mexico) (former USSR)(43) (OSA)(58) 
(Several States)(60’ (Several Canadian Provinces)Clean Air 
Act: Hazardous Air Pollutants (Title I, Part A, Section 
112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4133 1, 9/9/92). 
RCRA 40CFR268.48; 6 lFRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.006; Nonwastewater 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg). 
EPCRA Section 3 13 Form R de nzinimus concentration 
reporting level: 1 .O%. 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101. 
Appendix B) 
Canada: Drinking water MAC = 0.09 mg/L 

(mdkg), 0.14 

Description: Carbaryl is a white or grayish, odorless, 
crystalline solid, or various other forms including liquid and 
paste. Soluble in water; solubility = 115 ppm @ 25°C. 
Molecular weight = 20 1.19. Boiling point = (decomposes 
below BP). Melting/Freezing point = 142°C. Vapor pressure 
1.2 x mmHg @ 20°C. Flash point = 203°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 0, Reactivity 0. Log KO, = 

2.34-2.38. Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: Contact with strong oxidizers can cause 
fire and explosions. 
Permissible Exposure Limits in Air: The OSHA”) PEL is 
5 mg/m’ TWA for an 8-hour workshift. NIOSH”) and 
ACGIH“’ recommended limit is also 5 mgim’. Australia, 
Israel, Mexico, DFG‘3) and HSE(33) have all set this same 
value. The STEL set by HSE(33) is 10 mg/m’. The NIOSH”) 
IDLH level = 100 mg/m3. The former USSR/UNEP joint 

sets a MAC in workplace air of 1 mg/m3 and 
limits in the ambient air in residential areas of 0.02 mgim’ 
on a momentary basis and 0.01 mg/m3 on an average daily 
basis. In addition, several states have set guidelines or 
standards for carbaryl in ambient air@’) ranging from 3.5 
pg/m’ (Pennsylvania) to 11.9050 pg/m3 (Kansas) to 50 
pugirn’ (North Dakota) to 80 pg/m’ (Virginia) to 100 pgirn’ 
(Connecticut) to 1 19 pg/m’ (Nevada). 
Deternziiicition in Air: OSHA versatile sampler-2; Reagent; 
High-pressure liquid chromatography/UItraviolet detection; 
IV NIOSH Method #5601; also NIOSH Method #5006(’8). 
Permissible Concentration in Water: A no-adverse effect 
level in drinking water has been calculated as 0.574 mg/L by 
NASINRC. The UNEP/USSR joint has set a 
MAC of 0.1 mg/L in water used for domestic purposes and 
0.0005 mg/L in water bodies used for fishery purposes. 
Further, several states have set guidelines for carbaryl in 
drinking water@’) ranging from 10 pg/L (Wisconsin) to 60 
pg/L (California) to 164 pg/L (Maine) to 574 pg/L  
(Kansas). See Regulatory section for Canada drinking water 
level. 
Routes of Entry: Inhalation, skin contact or eye contact, 
skin absorption. 
Hurmfil Effects rind Symptoms 
Short Term Exposure: Carbaryl is a acetylcholinesterase 
inhibitor. Carbaryl irritates the eyes, skin, and respiratory 
tract. The hot liquid may cause severe skin burns. The 
substance may affect the nervous system, resulting in 
convulsions and respiratory failure. The effects may be 
delayed. The LD,, (oral, rat) = 250 mg/kg (moderately 
toxic). Single doses of up to about 140 mg (0.005 oz.) have 
been reported to cause no effect. However, a single dose of 
about 200 mg has caused stomach pain and excessive 
sweating. Individual responses may vary. Several milliliters 
(0.1 fluid oz) of an 80% solution of carbaryl has caused 
nausea, salivation, headache, tremors, and excessive tearing. 
500 ml (I pint) of a 80% solution has resulted in death. 
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Long Term Exposure: The major health problem associated 
with occupational exposure to carbaryl is related to its 
inhibition of the enzyme cholinesterase in the central, 
autonomic and peripheral nervous systems. The inhibition of 
cholinesterase allows acetylcholine to accumulate at these 
sites and thereby leads to over stimulation of innervated 
organs. The signs and symptoms observed as a consequence 
of exposure to carbaryl in the workplace environment are 
manifestations of excessive cholinergic stimulation, e.g., 
nausea, vomiting, mild abdominal cramping, dimness of 
vision, dizziness, headache, difficulty in breathing, and 
weakness. Carbaryl may affect the kidneys and nervous 
system. It may cause mutations and be a teratogen in 
humans. There is limited evidence that it reduces fertility in 
both males and females. 
Points of Attack: Respiratory system, skin, central nervous 
system, cardiovascular system. 
Medical Surveillnnce: NIOSH recommends that workers 
subject to carbaryl exposure have comprehensive 
preplacement medical examinations, with subsequent annual 
medical surveillance. If symptoms develop or overexposure 
has occurred, the following may be useful: Kidney function 
tests. Exam of the nervous system. If done within 2-3 hours 
after exposure, serum and RBC cholinesterase levels may be 
helpful. Levels can return to normal before the exposed 
person feels well. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Carbaryl”, 
40 CFR 180.169, www.epa.eov/cei-bin/oppsrch 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Carbaryl,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:llace.orst.edu/info/extoxnetlpips~carba~l.htm 
National Institute for Occupational Safety and Health, 
Criteria for a Recommended Standard: Occupational 
Exposure to Carbaryl, NIOSH Document No. 77-107 
I 1 n7-n 

U.S. Environmental Protection Agency, “Health 
Advisory: Carbaryl,” Washington, DC, Ofice ofDrinking 
Water (August 1987). 
New Jersey Department of Health and Senior Services 
and Senior Services, “Hazardous Substance Fact Sheet: 
Carbaryl,” Trenton, NJ (September 1996, rev. February 
2002). htlp:/lwvw.state.ni .uslhealth/eohlrtkweb/O340.pdf 
New York Department of Health and Senior Services and 
Senior Services, ”Chemical Fact Sheet: Carbaryl,” 
Albany, NY, Bureau of Toxic Substance Assessment 
(March 1986). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Carbendazim 

Use Type: Fungicide 
CAS Number: 10605-2 1-7 
Fornzulrr: C,H,N,O, 
Synonyms: BCM; Benzimidazole-2-carbamic acid, methyl 
e s t e r ;  N-2 - (Benz imidazo ly l )  ca rbamate ;  2 -  
Benzimidazolecarbamic acid, methyl ester; 1H- 
benzimidazol-2-ylcarbamic acid methyl ester; BMC; 
Carbamic acid, IH-benzimidazole-2-y1-, Methyl ester; 
MBC; 2-(Methoxy-carbonylamino)-benzimidazol; 2- 
(Methoxycarbony1amino)-benzimidazole; Methyl 1H- 
b e  n z e  in e d a z  o 1 - 2 -y  1 2 - 
benzimidazolecarbamate; Methyl benzimidazole-2-yl 
carbamate 
Trtlrle Nmies: ABACOL@, J .  J . .  Mauget (USA); 
AIMCOZIM; BAS@ 3460; BAS@ 67054; BATTAL@,; 

c a r b  am a t  e ; M e t  h y 1 

B A V I S T I N ~ ;  B E N D A Z I M ~ , ;  C A R B A T E @ , ;  
C A R B E N D A Z I M E ~ ’ , ;  C A R B E N D A Z O L ~ ;  

DEFENSOR~;  DELSENE~; DEROSAL~; E-96P;  

CARBENDAZOLE@; CARBENDAZY M@; CARBENDOR; 
CEKUDAZIM@; CORBEL; CTR@ 6669; CUSTOS@; 

DERROPRENE@; EQUITDAZIN@; FUNGISOL@, J. J. 
Mauget (USA); HOE 1741 1’; LIGNASAN@; IMISOL@, J. 
J .  Mauget (USA); KEMDAZIN@; MERGAL@; 
PILLARSTIN@; POLYPHASE@; RODAZIM@, Rotam 
A g r o c h e m i c a l  ( H o n g  Kong) ;  S T E M P O R @ ;  

Producers: Agrimor International (USA); Agsin 
(Singapore); Gharda Chemicals (India); Hebei Huafeng 
Chemical Group (China); Hindustan Insecticides (India); J. 
J.  Maugct (USA); Ki-Hara Chemicals (UK); Nagarjuna 
Agrichem (India); Sanonda Zhengzhou Pesticide Co., Ltd. 
(China); Shandong Huayang Pesticide Group (China); 
Rotam Agrochemical (Hong Kong); Vijayalakshmi 
Insecticides and Pesticides (India); Whyte Agrochemicals 

SUPERCARB,TRITICOL@; TRITICOL~; u-32.104@ 

(UK); Yellow River Enterprise Co., Ltd. (Taiwan) 
Cliemiciil Clriss: Carbamate; Benzimidazole 
EpA/opp pc corle: 128872 
Calijioriiirr DPR Cliemical Code: 2 176 

( L Y t  t ) .  

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 5, 45-46 (1981) and 3, No. 6, 
42-48 (1983). 
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ICSC Number: 1277 
RTECS Number: DD6500000 
EEC Number: 6 13-048-00-8 
EINECS Number: 234-232-0 
Uses: Carbendazim is a systemic fungicide used to control 
a broad range of fungi in cereals, vegetables, oilseed rape, 
sugar beets, grapes, tomatoes, pome fruit and stone fruit. It 
is also used in post-harvest storage and as treatment in seed 
pre-planting, frequently in combination with other 
fungicides. In some areas, it has been used to combat Dutch 
Elm disease. 
Human toxicity (l~ng-term)‘~~): High-7.00 ppb, Health 
Advisory 
Fish toxicity ( thre~holrl)(~~: High-1,44530 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
CarcinogedHnzrird Classipcatioizs 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: WARNWG, CAUTION or DANGER, 
depending on formulation 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory A utli ority : 

AB 1803-Well Monitoring Chemical (CAL) 
U.S. DOT Regulated Marine Pollutant (49CFR, 

Description: Colorless crystalline solid or light-gray 
powder. Slightly soluble in water; solubility = 5.8 ppm @ 
24°C; 4.8 ppm @ pH 7. Molecular weight = 191.20. 
MeltingiFreezing point = (decomposes) 300-305°C. Vapor 
pressure 4.9 x lo-’’ mmHg @ 20°C. Log K,, = 1.51. 
Unlikely to bioaccumulate in marine organisms. 
Incompritibilities: Oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
etc); strong acids. May form explosive materials with 
phosphorus pentachloride. 
Permissible Coriceritrrition in Water: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion, inhalation. 
Harmful Effects mrl  Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 

Subchapter 172.10 1, Appendix B) 

nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAirf: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion. Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* Ifconscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCOhJSC‘fOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
specljically rnslvucted by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with cr cup ofwater. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
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equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgkg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Carbetamide (ANSI) 

Use Type: Herbicide 
CAS Number: 16 1 1 8-49-3 
Formula: C,,H ,,N20; 
Synonyms: d-(-)-Carbanilic acid( 1 -ethylcarbamoyl)ethyl 
e s t e r ; N -  E t h y 1 - 2 - 
[((phenyla~nino)carbonyl)oxy]propanamide, (4 isomer; d-N- 
Ethylacetamide carbanilate; d-N-Ethyllactamide carbanilate 
(ester); (R)-N-Ethyl-2-[((phenylamino)carbonyl)oxy] 
pro p an am i d e ; d- ( - ) - 1 - ( E t h y 1 car b a m o y I )  e t h y I p h en y 1 
carbamate; 2-Phenyl-carbamoyloxy-N-aethyl-propionamid 
(German); (PhenyIcarbamoyloxy)-2-N-ethylpropionamide; 
N-Phenyl- 1 -(ethylcarbamoyl- 1 )-ethylcarbarnate, d-isomer; 
11,561 W 
Trade Nrrnzes: CARBETAMEX@, Makhteshim-Agan 
Industries (Israel); HELMSMAN@,Bayer Cropscience 
(Germany); LEGURAME@ 
Producers: Bayer Cropscience (Germany); Makhteshim- 
Agan Industries (Israel) 
Chemical Cl(~ss: Car bamate 
EPMOPP PC Code: 259200 
EINECS Number: 240-286-6 
Uses: Not registered in the U.S. 
Carci~iogeii/~~(izrrr.d Classificcitions 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Soluble in water; solubility = 3,500 ppm @ 
20°C. Molecular weight 236.27. Melting/Freezing point 
= I  10°C. Boiling point = decomposes. Vapor pressure = < I  
x mmHg @ 20°C. 

C a r b e t a in i d ( G e r m a n ) ; 

Incompatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. May form explosive 
materials with phosphorus pentachloride. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion, inhalation. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Esposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAirl: Spccd in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 



 

164 Carbofuran 

Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Cal I poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
specijkally inslructed by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

International Programme on Chemical Safety (IPCS), 
“Carbamate Pesticides: A General Introduction,” World 
Health Organization, Geneva, Switzerland (1 986). 
http://wwv. inchem.or~/docurnents/e~ic/ehc/elic64.htm 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Carbofuran (ANSI) 

Use Type: Insecticide, acaricide and nematicide. 
CAS Number: 1563-66-2 
Formulri: C,,H ,,NO, 

Alert: A Restricted Use Pesticide (RUP). According to the 
Ecological Incident Investigation System, carbofuran has 
been responsible for more avian deaths than any other 
pesticide. Toxicity (human): Intermediate. 
Synonyms: 7-Benzofuranol, 2,3-dihydro-2,2-dimethyl-, 
methylcarbarnate; Carbamic acid, methyl-, 2,2-dimethyl-2,3- 
dihydrobenzofuran-7-yl ester; Carbofurano (Spanish); 2,3- 
Dihydro-2,2-dimethylbenzofuranyl-7-N-methylcarbamate; 
2,3-Dihydro-2,2-dimethyl-7-benzofuranolmethylcarbamate; 
2,3-Dihydro-2,2-dimethyl-7-benzofuranol-N- 
methylcarbamate; 2,3-Dihydro-2,2-dimethylbenzofuranyl-7- 
N-methylcarbamate; 2,3-Dihydro-2,2-dimethylbenzofuran- 
7-yl methylcarbamate; 2,2-Dimethyl-7-coumaranyl N- 
methylcarbamate; 2,2-Dimethyl-2,2-dihydrobenzofuranyl-7 
N- m e t h y 1 c arb a in ate ; 2,2  - D i met h y 1 - 2,3 - d i hydro - 7 - 
benzofuranyl-N-methylcarbarnate; ENT 27,164; Methyl 
carbamic acid 2,3-dihydro-2,2-dimethyl-7-benzofuranyl 
ester; NSC 167822 
Trade Nmzes: A 13-27 164@; AU’ULTRAMICIN@; BAY 
704 143@, Bayer CropScience (Germany); BAY 78537@, 
Bayer CropScience (Germany); BRIFUR@; CARBODAN@, 
Agan Chemical Manufacturers Ltd. (Israel); Makhteshim 
Agan (Israel); CARBOSIP 5G@; CRISFURAN@; 
CU RE T ER R@, (Germ any); 
CHINUFUR@; D 1221@; DIAFURAN@, Calliope (France); 
FMC 10242@, FMC Agricultural Products Group (USA); 
FURACARB@; FURADAN@, FMC Agricultural Products 
Group (USA); Rallis India (India); FURAN@, United 
Phosphorus (India); FURODAN@; KENFURAN@, Kenso 
Corp. (Malaysia); KENOFURAN@; NEX@; NIA-10242, 
FMC Agricultural Products Group (USA); NIAGARA 
10242, FMC Agricultural Products Group (USA); 
NIAGARA N I A- 10242, FMC Agricultural Products Group 
(USA); PILLARFURAN@; RAMPART@; NIAGARA 
10242@; YALTOX* 
Producers: Agan Chemical Manufacturers Ltd. (Israel); 
Agrimor International (USA); Agro-care Chemical Industry 
Group (China); Agsin (Singapore); Alcotan Laboratories 
(Spain); Bayer CropScience (Germany); Biesterfeld 
Siemsgluess International. GmbH (Germany); Borregaard 
(Norway); Calliope (France); China Chemical (China); 
Ehrenstorfer, Dr. (Germany); Chromos Agro (Croatia); 
EniChem (Italy); FMC Agricultural Products Group (USA); 
Kenso Corp. (Malaysia); Luxembourg Industries (PAMOL) 
(Israe I); M akh tesh im Agan (Israel); Nagarj una Agrichem 
(India); Rallis India (India); Saeryung Chemicals (South 
Korea); Sanonda Zhengzhou Pesticide Co., Ltd. (China); 
Shandong Huayang Pesticide Group (China); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchemikalien (Germany); Sinon (Taiwan); United 
Phosphorus (India); Vijayalakshmi Insecticides Pesticides 
(India); Zago Asia Ltd. (Singapore) 
Cli emicul c‘fiiss: N- Met h y l Carbam ate 
EPMOPP PC Coile: 09060 I 

B ayer Crop S c i e n c e 
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Crrlijbriiirr DPR Clreiiiictrl Code: I06 
ICSC Nuniher: 0 I22 
RTECS Nutither: FB9450000 
EEC Niriiiher: 006-026-00-9 
EINECS Number: 2 16-353-0 
U.ses: Carbofiiran is a broad spectrum carbamate pesticide 
that kills insects, mites, and nematodes on contact or after 
ingestion. It is used against soil and f'oliar pests of field, 
fruit. vegetable. and forest crops. Carbofiiran is available in  
liquid and granular formulations. but the granule form is 
banned in the U.S. 
Hir niui i  to.vici[ii (Ioiig-teriii) ( 77j: I n t e rin ed i a t e 4 0 . 0  0 p p b , 
MCL (Maximum Contaminant Level) 
Fi.sh foxici@ (tlircslr ~ I r l ) ( ' ~ ' :  I n t e rmed i a te- 1 7.5 9 9 89 p pb . 
MATC (Maximum Acceptable Toxicant Concentration) 
US. Mrrsiniirrii Allowcrhle Resirlire Levels,fi)r C(irhofirrriii 
(40 CFR 180.254): 
CROP 
Alfalfa. fresh 
Alfalfa. hay 
Art ichoLe 
Banana 
Barley. grain 
Barley. straw 
Beet, sugar 
Beet, sugar. tops 
Cattle, fat 
Cattle. ineat 
Cattle, mbyp 
Coffee. bean 
Corn. fodder 
Corn, forage 
Corn, fresh 
(Inc. sweet)(L+cwhr) 

Corn. grain (inc. pop) 
Cotton, undelinted seed 
Cranberry 
Cucuin ber 
Goat. fat 
Goat. ineat 
Goat. mbyp 
Grape 
Grape, raisin 
Hog, fat 
Ho,. (1 meat 
Hog. mbyp 
I Iorse, fat 
Horse. meat 
Horse, mbyp 
Melon 
Milk 
Oat, grain 
Oat, straw 
Pepper 

PPm 
10.0 
40.0 
0.4 
0. I 
0.2 
5.0 
0. I 
2.0 
0.05 
0.05 
0.05 
0.1 
25.0 
25.0 

1 .o 
0.2 
1 .o 
0.5 
0.4 
0.05 
0.05 
0.05 
0.4 
2.0 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.4 
0.1 
0.2 
5.0 
I .o 

Potato 2.0 
Pun1 pki ii 0.S 
liaisin, waste 6.0 
Rice 
Rice. straw- - 

Sheep, fat 0.05 
Sheep, meat 0.05 
Sheep, mbyp 0.05 
Sorghuin. forage 3.0 
Sorghum, grain, 0. I 
Sorgh uin, stover 3 .o 
Soybean I .o 
Soybean, forage 35.0 
Soybean, hay 35.0 
Sg tiash 0.8 
Strawberry 0.5 
Sugarcane, cane 0. I 
Sunflower, seed I .o 
Wheat, grain 0.2 
Wheat. straw 5.0 
Crriciiiogeii/Hrizcrrril Clrrssif~critioiis 
Label Signal Word: DANGEK or WARNING. dcpciidllig 
upon the formulation 
WHO Acute Hazard: Class Ib. IiigIiI!. Iiazardot~s 
Rcgiilrrtory Au fliority: 

Very Toxic Substance (World Bank)"" 
A i r  Pollutant Standard Set (ACGIH)'" (1ISI') 
(0 S 1-1 A)' '' ) (S eve ra I States)""" 
Clean Water Act: Section 3 I I Ha~a rdo t r s  Substaiices; 110 
40CFfiI 17.3 (same as CERCLA. see belo\\.). - AB 1803-Well Monitoring Chemical (CAI.) 
EI'AISARA 302 (EPCRA) Extremely Iia~ardolls 
substances - MCL (Maximum Containinants I.cvcls) list 01' 
contaminants (CAL) 
I'erniissible Expos~ire 12iniits tor Chemical C o n t i i i n i i i a i i t h  

(CALIOSI IA)  
The "Director's List" (CAL/OSI IA)  
Actively registered pesticide i n  California. 
IiCKA 40CFR268.48; 6 I FR 15654. Universal 'I'reatnient 
S t a 11 dards : W astewa t e r ( mg,/ L ). 0.006 : N on \I; a s t t'\z ii t e r 

Safe Drinking Water Act: MCL. 0.04 iiig!12: MC'1.C;. (J.04 

nig,'L; Regulated chemical (47 I R  0 3 5 2 )  
Supertiind/EI'CRA 40CFR355. Appendix H Eitrciiicl! 
I lazardous Substances: TPQ IO/l0,000 Ib (4,54,4.540 

Superfiind/EPCRA 40CFR302.4 RQ: CERCIA. I0 lb 

EPCKA Section 3 I3 Form I i  tk / ~ I / / I / / ~ I u . \  coiicciitratioii 
reporting level: I .0% 
U.S. DOT Kegtilaled Marine Pollutant (49CFK 172. I0 I .  
Appendix B) 
Canada: Drinking watcr qtiality, 0.09 nig:I. MAC' 

(mgikg). 0. I4 

kg). 

(4.54 kg). 
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Description: Carbofuran is a white, crystalline solid. 
Odorless. Slightly soluble in water; solubility = about 500- 
750 ppm @ 25°C; 325 ppm @ 20°C. Molecular weight = 

22 1.29. MeltindFreezing point = 150-152°C. Vapor 
pressure 6 x 1 0-6 mmHg @ 20°C; 1.8 x lo-‘ mmHg @ 30°C; 
2.7 x lo-’ Pa @ 33°C. Log KO, = 2.33. Unlikely to 
bioaccumulate in marine organisms. Physical and 
toxicological properties may be affected by the carrier 
solvents used in commercial formulations. 
Ii~conzpatibilities: Alkaline substances, acid, strong 
oxidizers such as perchlorates, peroxides, chlorates, nitrates, 
permanganates. 
Pernzissible Exposure Limits in Air: NIOSH‘’) and 
ACGIH“) recommend an airborne exposure limit of 0.1 
mg/m3 TWA. This is also the British HSE, Israeli, 
Australian, Mexican, and Canadian Provincial (Alberta, 
British Columbia, Ontario, and Quebec) limit, gnJ Alberta’s 
STEL 0.3 mgim’. Several States have set guidelines or 
standards for carbofuran in ambient air@’) ranging from 1 .O 
pglm’ (North Dakota) to 1.6 pg/m3 (Virginia) to 2.0 pg/m3 
(Connecticut and Nevada). 
Permissible Concentrntion in Water: EPA(47) has 
determined one-day, ten-day and longer-term health 
advisories for a 10 kg. child of 50 pg/L of carbofuran. The 
longer term (1 year) value for a 70 kg. adult is 0.18 mg/L or 
180 pg/L. A lifetime health advisory for a 70 kg. adult has 
been determined to be 36 pglL of carbofuran. Most recently, 
EPA has proposed a limit of 40 pg/L in drinking water(62’. 
Further, several states have set guidelines for carbofuran in 
drinking water(6’) ranging from 10 pg/L (Massachusetts) to 
15 pg/L (New York) to 36 pg/L (Arizona and Minnesota) to 
50 pgiL (Kansas and Wisconsin). 
Deternzination in Water: Analysis of carbofuran is by a high 
performance liquid chromatographic procedure used for the 
determination of N-methyl carbamoyloximes and N- 
methylcarbamates in drinking water (U.S. EPA 1984). In this 
method, the water sample is filtered and a 400 pl aliquot is 
injected into a reverse phase HPLC column. Separation of 
compounds is achieved using gradient elution 
chromatography. After elution from the HPLC column, the 
compounds are hydrolyzed with sodium hydroxide. The 
methylamine formed during hydrolysis is reacted with o- 
phthalaldehyde (OPA) to form a fluorescent derivative 
which is detected using a fluorescence detector. The method 
detection limit has been estimated to be approximately 0.9 
pg/L for carbofuran. 
Routes of Entry: Inhalation, ingestion, skin contact. 
Hurmful Effects and Syniptonis 
Short Term Exposure: Carbofuran may affect the nervous 
system, resulting in convulsions and respiratory failure. 
Cholinesterase inhibitor. Exposure may result in death. The 
effects may be delayed and exposed personnel should be 
kept under medical observation. Symptoms include 
headache, giddiness, blurred vision, weakness; nausea, 

cramps, diarrhea, chest discomfort, sweating, contraction of 
pupils, tearing; salivation, blue lips, lungs and abdomen f i l l  
with fluid, convulsions, coma, loss of reflexes and sphincter 
control. This material is extremely poisonous. The LD,, 
(oral, rat) = 5.3 mg/kg. May be fatal if swallowed, inhaled, 
or absorbed through skin. Contact may burn skin or eyes. 
Probable lethal oral dose to humans 5 to 50 mgikg or 7 
drops to 1 teaspoon for 150 Ib. person. 
Long Term Exposure: The major health problem associated 
with occupational exposure to carbaryl is related to its 
inhibition of the enzyme cholinesterase in the central, 
autonomic and peripheral nervous systems. The inhibition 
of cholinesterase allows acetylcholine to accumulate at these 
sites and thereby leads to over stimulation of innervated 
organs. The signs and symptoms observed as a consequence 
of exposure to carbaryl in the workplace environment are 
manifestations of excessive cholinergic stimulation, e.g., 
nausea, vomiting, mild abdominal cramping, dimness of 
vision, dizziness, headache, difficulty in breathing, and 
weakness. Carbofuran may affect the immune system. 
Points of Attack: Central nervous system, peripheral 
nervous system, blood cholinesterase 
Medical Surveillance: Before starting work, at regular 
times after that, and if any symptoms develop, or 
overexposure occurs, the following is recommended: Serum 
and red blood cell cholinesterase levels (a special test for 
the substance in the body that carbohran affects). For this 
substance these tests are accurate only if done within about 
two hours of exposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Effects may be delayed; keep 
victim under observation. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limi ts ,  “Carbofu ran” ,  40  C F R  1 8 0 . 2 5 4 .  
cvww.epa. rov/cri-bin/oppsrch 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Carbofuran,” Oregon Statc 
Un ive r s i ty ,  C o r v a l l i s ,  O R  ( J u n e  1996) ,  
ace.ace.orst.edu/info/extoxnet/pips/carbofur 
U.S. Environmental Protection Agency, “Chemical 
Profile: Carbofuran,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
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California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department ofHealth and Senior Services and 
Senior Services, “Hazardous Substance Fact Sheet: 
Ca rbofu ran , ”  Tren ton ,  N J  (Apr i l  1998) .  
http:i/uww.state.ni .usihealthleoh/rtkweb/034 1 .pdf 
U.S. Environmental Protection Agency, “Preliminary 
Determination to Cancel Registrations of Carbofuran 
Products,” Federal Register 54, No. 15, 3744-3754 
(January 25, 1989). 

Carbon Disulfide 

Use Type: Fumigant, insecticide, miticide, and as a pesticide 
intermediate 
CAS Number: 75-1 5-0 
Formula: CS, 
Alert: Persons whose skin or clothing is contaminated with 
liquid carbon disulfide can secondarily contaminate rescuers 
by direct contact or through off-gassing of vapor. Carbon 
disulfide is readily absorbed through the upper respiratory 
tract. Carbon disulfide can also be readily absorbed through 
the digestive tract or skin. 
Synonyms: Carbon bisulfide; Carbon bisulphide; Carbon 
disulphide; Carbone (sufure de) (French); Carbonio (solfuro 
di) (Italian); Carbon sulfide; Dithiocarbonic anhydride; 
Kohlendisulfid (schwefelkohlenstoff) (German); NCI- 
C04591; Schwefelkohlenstoff (German); Sulphocarbonic 
anhydride 
Trade Names: DE-PESTER FUMIGANT@, Crompton 
(USA), canceled 1 1/22/1985; DOWFUME@, Dow Chemical 
(USA), canceled 11/10/1983; SERFUME@, Dow Chemical 
(USA), canceled 11/10/1983; WEEVILTOX@ 
Producers: Akzo Nobel Chemicals (Netherlands); 
ATOFINA Chemicals (France); Chimco (Bulgaria); GFS 
Chemicals (USA); Industrial Quimica de Mexico (Mexico); 
Merck (German); Rhodia Eco (France); Shanxi Friends 
Union Chemicals (China) 
CIi eniical Class: Inorganic 
EPMOPP PC Code: 0 1640 I 
Crilijiornici DPR Cheniical Code: 108 
RTECS Number: FF6650000 
RCRA Number: PO22 
EEC Number: 006-003-00-3 
EINECS Number: 200-843-6 
Uses: Carbon disulfide is widely used as a pesticide 
intermediate. It is also used in the manufacture of viscose 
rayon, ammonium salts, carbon tetrachloride, carbanilide, 
xanthogenates, flotation agents, soil disinfectants, dyes, 
electronic vacuum tubes, optical glass, paints, enamels, paint 
removers, varnishes, varnish removers, tallow, textiles, 
explosives, rocket fuel, putty, preservatives, and rubber 
cement; as a solvent for phosphorus, sulfur, selenium, 
bromine, iodine, alkali cellulose, fats, waxes, lacquers, 

camphor, resins, and cold vulcanized rubber. It is also used 
in degreasing, chemical analysis, electroplating, grain 
fumigation, oil extraction, and dry-cleaning. 
Human toxicity (long-term)(77): Very low-700.00 ppb, 
Health Advisory 
Fish toxicity (thre~Itold)(’~: Very low-27756.65644 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Carbon 
Disulfide (40 CFR 180.467): 

CROP PPm 
Almond 0.1 
Almond, hulls 0.1 
Grape 0.1 
Grapefruit 0.1 

Orange 0.1 

Plum, prune, fresh 0.1 

Lemon 0.1 

Peach 0.1 

CarcinogedHlizard Classijkations 
Crrlijiornia Prop. 65: Listed; Developmental, female 
Regulatory A utli ority : 

Banned or Severely Restricted (In Agriculture) (Several 
Countries) (UN)‘’;) 
Toxic Substance (World Bank)‘”) 
Air Pollutant Standard Set (ACGIH)“) (DFG)‘;) (HSE)‘;;) 
(OSHA)‘Ss) (Several States)@’) (Australia) (Israel) 
(Mexico) (Several Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112); Accidental Release 
Prevention/Flammable substances, (Section 1 12[r], Table 
3), TQ = 20,000 Ib (9080kg). 
Clean Water Act: Section 3 11 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4133 1, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): PO22 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents. 
RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mgiL), 3.8; Non-wastewater 
(mg/L), 4.8 TCLP 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8240(5) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10,000 Ib (4,540 kg). 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg). 



 

168 Carbon Disulfide 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) as carbon bisulphide. 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI) 

Description: Gaseous carbon disulfide is more than twice as 
heavy as air. Pure carbon disulfide liquid is colorless with a 
pleasant odor. Most industrially-used carbon disulfide liquid 
is yellowish in color and has an unpleasant foul smelling 
odor, characteristic of hydrogen sulfide (a contaminant of 
technical grade carbon disulfide). Warning properties. 
Sweet odor of pure carbon disulfide and foul odor of 
commercial and technical grade carbon disulfide are usually 
adequate to warn of acute exposure. Most people can detect 
carbon disulfide at levels of 0.02 to 0.1 ppm (1 ppm is 
equivalent to 3.1 mgim'). However, the sense of smell 
fatigues rapidly and, therefore, odor does not serve as a good 
warning property. Slightly soluble in water; solubility = 0.23 
gil00 mL @ 22 "C. Molecular weight = 76.14 daltons. 
Boilingpoint=46.3'C. Melting/Freezingpoint=-1 1 1.6 "C. 
Vapor density (air = 1 .OO) = 2.67 g/mL. Vapor pressure = 

352.6 mmHg @ 25 "C. At room temperature, carbon 
disulfide is a very flammable liquid that readily evaporates 
when exposed to air. It is handled and transported as a very 
flammable and explosive liquid. Flash point = -30°C. 
Autoignition temperature = 90°C. The explosive limits are 
LEL = 1.3%; UEL = 50%. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 4, 
Reactivity 0. Log KO, = 1.85. Unlikely to bioaccumulate in 
marine organisms. 
Incompatibilities: Carbon disulfide is incompatible with air, 
alkali metals, aluminum, azides, many oxidants, and phenyl 
copper-triphenylphosphine complexes. Such incompatible 
mixtures may result in violent, and possibly explosive, 
reactions. Chemically active metals (such as sodium, 
potassium, zinc), organic amines, halogens. May explosively 
decompose on shock, friction, or concussion. May explode 
on heating. The substance may spontaneously ignite on 
contact with air and on contact with hot surfaces producing 
toxic fumes of sulphur dioxide. Reacts violently with 
oxidants to produce oxides of sulfur and carbon monoxide 
and causing fire and explosion hazard. Attacks some forms 
of plastic, rubber, and coatings. 
Permissible Exposure Limits in Air: The OSHA") legal 
PEL is 20 ppm TWA for an 8-hour work shift and 30 ppm 
as an acceptable ceiling, and 100 ppm as a inaximum peak 
above the acceptance ceiling concentration not to be 
exceeded during any 30-minute work period. NIOSH'" 
recommended exposure limit is 1 ppm TWA for a 10-hour 
work shift, and 10 ppm not to be exceeded during any 15- 
minute work period. The ACGIH recommended TWA value 
is 10 ppm (30 mg/mi) for an 8-hour work shift''). They add 
the notation "skin" indicating the possibility of cutaneous 

absorption. AIHA ERPG-2 (maximum airborne 
concentration below which it is believed that nearly all 
persons could be exposed for up to 1 hour without 
experiencing or developing irreversible or other serious 
health effects or symptoms that could impair their abilities 
to take protective action) = 50 ppm. The NIOSH") IDLH 
level = 500 ppm. The odor threshold is approximately 200 
to 1000 times lower than the OSHA PEL-TWA (20 ppm). 
Australia, DFG, HSE, Israel, and Mexico airborne limit is 
10 ppm. The former USSR-UNEP/IRPTC project(43) has set 
a MAC of 1.0 mg/m3 in workplace air, of 0.03 mgim' in 
ambient residential air on a momentary basis, and 0.003 
mg/m3 in residential ambient air on a daily average basis. 
Further, several states have set guidelines or standards for 
carbon disulfide in ambient air@') ranging from 60 pg/m3 
(Connecticut) to 100 pg/m3 (New York) to 150 pg/m3 
(South Carolina) to 186 pg/m3 (North Carolina) to 300 
pg/m3 (Florida and North Dakota) to 714 pgim' (Nevada). 
The WHO'35' has recommended a TWA of 10 mg/in' for 
male workers but a TWA of 3 mg/m3 for women of fertile 
age. 
Determination in Air: Adsorption on charcoal, workup with 
benzene, gas chromatographic analysis per NIOSH Method 
#1600('8). 
Permissible Concentration in Water: In view ofthe relative 
paucity of data on the mutagenicity, carcinogenicity, and 
long-term oral toxicity of carbon disulfide, it was stated that 
estiinates of the effects of chronic oral exposure at low 
levels cannot be made with any confidence. It was 
recommended by NAS/NRC that studies to produce such 
information be conducted before limits in drinking water are 
established. Now, however, EPA(32) has suggested a 
permissible ambient goal of 830 pg/L. The former USSR- 
UNEP/IRPTC has suggested that limits in 
drinking water be set on an organoleptic basis and that a 
MAC of 1 mg/L be set in water bodies used for fishery 
purposes. Arizona has set a guideline for CS, in drinking 
water of 830 ,uglL@"). 
Routes of Elztry: Carbon disulfide is readily absorbed 
through the upper respiratory tract. Carbon disulfide can 
also be readily absorbed through the digestive tract or skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Carbon disulfide is irritating to the 
eyes, mucous membranes, and skin. Acute neurological 
effects may result from all routes of exposure and may 
include headache, confusion, psychosis, and coma. Acute 
exposure to extremely high levels of carbon disulfide may 
result in death. The neurotoxic effects caused by carbon 
disulfide may be due, in part, to its metabolic conversion to 
dithiocarbamates. Individuals especially susceptible to the 
toxic effects of carbon disulfide include those with existing 
disorders of the nervous system, respiratory system, 
cardiovascular system, or eyes. Swallowing the liquid may 
cause aspiration into the lungs with the risk of chemical 
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pneumonitis. This chemical may affect the central nervous 
system. In acute poisoning, early excitation of the central 
nervous system occurs, followed by depression with stupor, 
restlessness, and unconsciousness. If recovery occurs, the 
patient usually passes through the after-stage of narcosis, 
with nausea, vomiting, headache, etc. Also possible are 
motor disturbances of the bowel, anemia, disturbances of 
cardiac rhythm, loss of weight, polyuria and menstrual 
disorders. Severe chronic poisoning may also result in liver 
degeneration and jaundice. Exposure can cause a loss of 
consciousness. Exposure far above the PEL may result in 
death. The probable oral lethal dose for a human is between 
0.5 and 5 g/kg or between 1 ounce and 1 pint (or 1 pound) 
for a 70 kg (1 50 Ib) person. In chronic exposures, the central 
nervous system is damaged and results in the disturbance of 
vision and sensory changes as the most common early 
symptoms. Lowest lethal dose for humans has been reported 
at 14 mg/kg or 0.98 grains for a 70 kg person. Alcoholics 
and those suffering from neuropsychic trouble are at special 
risk. 
Long Term Exposure: Chronic exposure to carbon disulfide 
can result in neurological effects similar to those 
experienced during acute exposure, but at much lower 
exposure levels. In addition, chronic exposure may cause 
effects such as permanent central and peripheral nervous 
system damage, atherosclerotic tendencies, ECG 
abnormalities, gastrointestinal disturbances, fatty 
degeneration of the liver, kidney damage, sexual 
dysfunction, hearing loss, visual disturbances, retinal 
microaneurism, and blood dyscrasia. Chronic exposure may 
be more serious for children because of their potential for a 
longer latency period. Carcinogenicity: A carcinogenicity 
classification for carbon disulfide has not been established 
by the Department of Health and Human Services, the 
International Association for Research on Cancer, or the 
U.S. EPA. Reproductive andDevelopmenta1 Effects: Carbon 
disulfide is included in the list of “Reproductive and 
Developmental Toxicants,” a 199 1 report published by the 
U.S. General Accounting Office. Carbon disulfide-induced 
reproductive effects include alterations of the menstrual 
cycle in women and altered libido and abnormalities in 
spermatogenesis in men. There is no conclusive evidence 
that carbon disulfide is a genotoxin in humans. 
Points of Attack: The material affects the central nervous 
system, cardiovascular system, eyes, kidneys, liver, and skin. 
Medical Surveillance: Preplacement and periodic medical 
examinations should be concerned especially with skin, eyes, 
central and peripheral nervous system, cardiovascular 
disease, as well as liver and kidney function. Routine 
laboratory studies include chest radiography, 
electrocardiogram, blood chemistry, and arterial blood 
gases. CS,, can be determined in expired air, blood, and 
urine. The iodine-azide test detects carbon disulfide 
metabolites in the urine, and it may indicate other sulfur 

compounds. Examination of the nervous system, including 
mental status. If a work-related incident has occurred, you 
might be legally required to file a report; contact your state 
or local health department. Cigarette smoking can 
exacerbate pulmonary injury and should be discouraged for 
72 hours after exposure. 
First Aid: Persons exposed only to carbon disulfide vapor 
pose no risk of secondary contamination. Persons whose 
skin or clothing is contaminated with liquid carbon disulfide 
can secondarily contaminate rescuers by direct contact or 
through off-gassing of vapor. There is no antidote for 
carbon disulfide. Treatment consists of removal of the 
victim from the contaminated area, support of respiratory 
and cardiovascular functions, and irrigation ofcontaminated 
eyes or skin. If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. In cases of 
ingestion, do not induce vomiting. Rinse the mouth and 
administer water for dilution if the patient can swallow, has 
a strong gag reflex, and does not drool. If the victim is not 
symptomatic, administer activated charcoal at a dose of 1 
g/kg (infant, child, and adult dose). A soda can and straw 
may be of assistance when offering charcoal to a child. 
occurs Do not make an unconscious person vomit. 
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Carbon Tetrachloride 

Use Type: Fumigant and solvent 
CAS Number: 56-23-5 
Formula: CCI, 
Synonyms: Benzinoform; Carbona; Carbon chloride; 
Carbon tet; Czterochlorek wegla (Polish); ENT 4705; 
Fasciolin; Flukoids; Freon 10; Halon 104; Katharin; 
Methane Tetrachloride; Methane, tetrachloro-; Necatorina; 
Necatorine; Perchloromethane; R 10; Tetrachloorkoolstof 
(Dutch); Tetrachloormetan; Tetrachlorkohlenstoff, tetra 
(German); Tetrachlormethan (German); Tetrachlorocarbon; 
Tetrachloromethane; Tetrachlorure de carbone (French); 
Tetraclorometano (Italian); Tetracloruro di carbonio 
(Italian); Tetracloruro de carbon0 (Spanish); UN 1846 
Trade Names: ACRlTET @ (mixture of Acrylonitrile and 
Carbon tetrachloride); DOWFUME@, Dow Chemical (USA), 
canceled 1112211985; F.C.’ FORMULAS, Vulcan 
Chemicals (USA), canceled 1 111011983; F.i.a. GRAIN 
FUMIGANT@, Zeneca (UK) (now Syngenta), canceled 

TETRASOL’; TWAWPIT@; UNIVERM; Ventox (mixture 
of  Acrylonitri le and Carbon tetrachloride);  

Producers: Akzo Nobel Chemicals (Netherlands); Asahi 
Glass (Japan); Alquimia Mexicana (Mexico); ATOFINA 
(France); Degussa (Germany); Dow Chemical (USA); 
EniChem (Italy); GFS Chemicals (USA); ICC Chemical 
Industries (USA); Juhua Group Corp. (China); Merke 
(Germany); OxyChem (USA); Richman Chemical (USA); 
Samsung Fine Chemicals (South Korea); Scott Specialty 
Gases (USA); Shanghai Tian Yuan (Group) Corp. (China); 
Shin-Etsu Chemical (Japan); Solvay Group (Belgium); 
Vulcan Chemicals (USA) 
Chemical Class: Halogenated organic compound 
EPMOPP PC Code: 016501; (Use two codes: 000601 & 
016501 for mixture of Acrylonitrile and Carbon 
tetrachloride) 
California DPR Chemical Code: 109 
RTECS Number: FG4900000 

1 1/22/1985;  TETRAFINOL’; TETRAFORM@; 

VERMOESTRICID@ 

ICSC Number: 0024 
EEC Number: 602-008-00-5 
EINECS Number: 200-262-8 
Uses: Wide use as a grain fumigant and wood preserver. 
Used as a solvent and carrier for pesticides. Carbon 
tetrachloride is used as a solvent for oils, fats, lacquers, 
varnishes, rubber, waxes, and resins. Fluorocarbons are 
chemically synthesized from it. It is also used as an 
azeotropic drying agent for spark plugs, a dry-cleaning 
agent, a tire extinguishing agent, a fumigant, and an 
anthelmintic agent. The use of this solvent is widespread, 
and substitution of less toxic solvents when technically 
possible is recommended. 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group 2B, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Regulatory Authority: 

Carcinogen (Suspected Human) (ACGIH)‘’) (Animal 
Positive) 
Banned or Severely Restricted (Several Countries) 
(UN)(l3’ 
Air Pollutant Standard Set (ACGIH)“) (DFG)(3’ (HSE)‘”’ 
(UNEP)(43) (OSHA)(58’ (Several States)@’) (Australia) 
(Israel) (Mexico) (Several Canadian Provinces) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CALIOSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12); Stratospheric ozone protection (Title VI, 
Subpart A, Appendix A), Class I, Ozone Depletion 
Potential = 1.1 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl17.3 (same as CERCLA, see below); 40CFR423, 
Appendix A, Priority Pollutants; Section 3 13 Water 
Priority Chemicals (57FR4 133 1,919192); Toxic Pollutant 
(Section 40 1.15) 
EPA Hazardous Waste Number (RCRA No.): U2 1 1, 
DO19 
RCRA Toxicity Characteristic (Section 26 1.24), 
Maximum 
Concentration of Contaminants, regulatory level, 0.5 
mg/L 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents. 
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RCRA 40CFR268.48; 6 lFRl5654, Universal Treatment 
Standards: Wastewater (mglL), 0.057; Nonwastewater 

RCRA Maximum Concentration Limit for Ground Water 
Protection (Section 264.94): 80 1 O(’); 8240(5) 
Safe Drinking Water Act: MCL, 0.005 mg/L; MCLG, 
zero; Regulated chemical (47 FR 9352) 
SuperfundlEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg). 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 
Proposition 65 chemical (CAL) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Toxic 
Substance List 
Mexico, Drinking water criteria, 0.004 mglL 

( m g k ) ,  6.0 

Description: Colorless, nonflammable liquid with a 
characteristic ether-like odor. The odor threshold is 0.52 
mglL in water and 140 to 548 ppm in air. Boiling point = 

76.5”C. MeltinglFreezing point = -23°C. Very slightly 
soluble in water. Log KO, = 2.6. Unlikely to bioaccumulate 
in marine organisms. 
Incompatibilities: Oxidative decomposition on contact with 
hot surfaces, flames or welding arcs. Decomposition forms 
toxic phosgene fumes and hydrogen chloride. Violent 
decomposition, producing heat, on contact with chemically 
active metals such as aluminium, barium, magnesium, 
potassium, sodium; with fluorine gas, ally1 alcohol, and other 
substances, causing fire and explosion hazard. Attacks 
copper, lead and zinc. Attacks some coatings, plastics and 
rubber. Becomes corrosive when in contact with water; 
corrosive to metals in the presence of moisture. 
Permissible Exposure Limits in Air: The OSHA(*) PEL is 
10 pprn TWA for an 8-hour workshift; 25 ppm not to 
exceeded during any 15-minute workperiod, and 200 ppm as 
an acceptable maximum peak level for 5-minutes in any 4- 
hours. NIOSH(*) recommends an airborne exposure limit of 
2 ppm which should not be exceeded during any I-hour 
period. ACGIH recommends a limit of 5 ppm TWA for an 
8-hour workshift and STEL of l0ppm”). These limits contain 
notations that CCL, is a substance suspect of carcinogenic 
potential for man and with the further notation “skin” 
indicating the possibility of cutaneous absorption. The 
NIOSH(*) IDLH level = 200 ppm with the notation 
“occupational carcinogen.” HSE(33) has set a TWA of 10 pm 
(65 mglm3) and a STEL of 20 ppm (130 mg/m3). DFG(3) has 
set a TWA of 10 ppm (65 mglm’). Australia’s, Israel’s and 
Mexico’s TWA is 5 ppm (30 mglm’) and Mexico’s STEL is 
20 pprn (120 mgim’). The former-USSRLJNEP joint 
project(43) has set a MAC in workplace air of 20 mglm’ and 
a MAC in ambient air of residential areas of 4 mglm’ on a 
momentary basis and 2 mglm’ on an average daily basis. In 

addition, several states have set guidelines or standards for 
CCI, in ambient air@’) ranging from zero (North Dakota) to 
0.03 pg/m3 (Rhode Island) to 0.0667 pgim’ (Indiana) to 
0.67 pg/m3 (Massachusetts and North Carolina) to 72 pglm’ 
(Pennsylvania) to 100 pglm’ (New York) to 150 pglm’ 
(South Carolina) to 300 pg/m3 (Connecticut and Virginia) 
to 7 14 pg/m3 (Nevada). 
Determination in Air: Charcoal adsorption followed by 
workup with CS, and analysis by gas chromatography; see 
NIOSH Method #lo03 for Hydrocarbons, Chlorinated(’8). 
Permissible Concentration in Water: To protect freshwater 
aquatic life: 35,2000 pg/L on an acute toxicity basis. To 
protect saltwater aquatic life: 50,000 p g L  on an acute 
toxicity basis. To protect human health: preferably zero. An 
additional lifetime cancer risk of 1 in 100,000 is presented 
by a concentration of 4.0 pg/L. Mexico’s drinking water 
criteria is 0.004 mg/L The former USSWUNEP joint 
project(43) has set a MAC in water bodies used for domestic 
purposes of 0.3 mglL. The USEPA(48) has set a lifetime 
health advisory of 0.0007 mglkgiday and a drinking water 
equivalent level of 25 pg/L.  
In addition, several states have set standards and guidelines 
for CC1, in drinking water@‘) ran ranging from standards of 
2 pg/L (New Jersey) to 3 pg/L (Florida) to 10 pg/L (New 
Mexico) and guidelines of 2.7 pg/L (Minnesota) to 5 pglL 
(California, Kansas and Maine, Colorado). 
Determination in Water: Gas chromatography (EPA 
Method 60 1) or gas chromatography plus mass spectrometry 
(EPA Method 624). 
Routes of Entry: Inhalation of vapor, percutaneous 
absorption, ingestion and skin and eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Carbon tetrachloride irritates the 
eyes, causing redness. Inhalation: Levels of 20 ppm may 
cause dizziness, headache, vomiting, visual disturbances, 
extreme fatigue and nose and throat irritation. Other 
symptoms may include restlessness, loss of balance, 
twitching and tremors. Severe exposure can lead to liver, 
kidney, eye and nerve damage that may be delayed after 
exposure; can cause breathing stoppage, coma and death. 
IOOOppm for an unspecified time has caused death. Skin: 
May cause irritation and redness; carbon tetrachloride is 
readily absorbed through the skin. Symptoms as listed above 
may occur through skin absorption even when vapor 
concentrations are below OSHA standards. Zngesfion: May 
cause severe abdominal pain with diarrhea, followed by 
symptoms described under inhalation. Death may occur by 
ingestion of as little as % teaspoon. Between 45 and 100 
ppm, carbon tetrachloride may cause headache, drowsiness, 
fatigue, nausea and vomiting. 100 to 300 ppm may cause 
additional effects of mental confusion, weight loss and 
sluggishness. Liver, kidney, eye and nerve damage can 
result from more severe exposures. Coma and death may 
occur. 
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Long Term Exposure: Repeated or prolonged skin contact 
may cause dermatitis. Carbon tetrachloride is a possible 
human carcinogen. Cancer site in animals: liver cancer. 
Points of Attack: Central nervous system, eyes, lungs, liver, 
kidneys and skin. 
Medical Surveillance: Preplacement and periodic 
examinations should include an evaluation of alcohol intake 
and appropriate tests for liver and kidney functions. Special 
attention should be given to the central and peripheral 
nervous system, the skin, and blood. Expired air and blood 
levels may be useful as indicators of exposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
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Carbophenothion (ANSI) 

Use Type: Insecticide and acaricide 
CAS Number: 786- 19-6 
Formula: C, ,H,,CIO,PS, 
Alert: A Restricted Use Pesticide (RUP). Human toxicity 
(long-term): Very high. 
Synonyms: Akarithion; Carbofenothion (Dutch); S-[(p- 
Chlorophenylthio)methyl]-0, 0-diethyl Phosphorodithioate; 
S - ( 4 - ~ h I o r o p h e n y l t h i o m e t h y l ) d i e t h y l  
P h o s p  h o r 0  t h i o 1 o t h  i o n a t e  ; 0 , O -  D i e t  h y - S - p  - 
chlorophenylthiomethyl dithiophosphate; 0,O-Diaethy-S- 
[(4-chlor-phenyl-thio)-methyl]dithiophosphat (German); 
O,O-Diethy-S-[(4-chloor-fenyl-thio)-methyl]dithiofosfaat 
( D u t c h ) ;  0 ,  0 - d i e t h y - S - ( p -  
ch1orophenylthiomethyl)phosphorodithioate; 0,O-Diethyl-p- 
chlorophenylmercaptomethyl dithiophosphate; 0, O-Diethyl- 
4-chlorophenylmercaptomethyl dithiophosphate; 0,O- 
Diethy-dithiophosphoric acid, p-chlorophenylthiomethyl 
ester; O,O-Dietil-S-[(4-clorofenil-tio)-metile]-ditiofosfato 
(Italian); 0,O-Dietil-S-[(p-clorofenil-tio)-metile]- 
ditiofosfato (Italian); Dithiophosphate de 0,O-Diethyle et de 
(4-chlorophenyl) thiomethyle (French); ENT 23,708; 
Oleoakarithion 
Trade Names: ACARITHION@; DAGADIP@; ENDYL@; 

NEPHOCARP@; R-1303@, Zeneca (USA) (now Syngenta) 
canceled 7/1/1987; STAUFFER R-1,303@, Zeneca (USA) 
(now Syngenta) canceled 7/1/1987; TRITHION@ 
MITICIDE 
Producers: Calliope (France); ICI Americas (USA); Sigma- 
Aldrich Laborchemikalien (Germany) 
Cltemical Class: Organophosphate 
EPNOPP PC Code: 058 102 
California DPR Chemical Code: 1 10 
ICSC Number: 04 10 
RTECS Number: ID5250000 
EEC Number: 0 15-044-00-6 
EINECS Number: 2 12-324- 1 
Uses: Primarily used to control mites, suckers, and aphids 
on citrus crops, deciduous fruits and nuts, vegetables, 
sorghum and maize. Also used to enhance the toxicity of 
malathion and other similar compounds. 
Human toxicity ( l~ng- t e rm) ‘~~:  Extra high-0.9 1 ppb, 
Health Advisory 
Fish toxicity (tlire~hold)‘~~): High-1.06008 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classijications 
Label Signal Word: DANGER 
Regulatory Autliority: 

Banned or Severely Restricted Use (India) (UN)(I3) 
Very Toxic Substance (World Bank)‘”) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 

CAL-DHS/DHS Drinking Water Action Levels 

GARRATHION@;  HEXATHION@; L E T H O X ~ ;  

substances 
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The “Director’s List” (CAL/OSHA) 
U.S. DOT Inhalation Hazard Chemicals as 

SuperhndiEPCRA 40CFR355, Appendix B Extremely 

SuperfuncUEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: Carbophenothion is a colorless to light amber 
liquid. Mercaptan odor. Practically insoluble in water; 
solubility = < 35 ppm. Boiling point = 82°C @ 0.01 mmHg. 
Vapor pressure = 8.3 x mmHg. Log KO, = 5.1. Values 
at or above 3.0 are likely to bioaccumulate in marine 
organisms. 
Incompatibilities: The substance decomposes on heating or 
on burning producing toxic fumes including phosphorus 
oxides, sulfur oxides, hydrogen chloride. 
Permissible Exposure Limits in Air: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
pesticides(”). 
Pertnissible Concentration in Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion and skin contact. 
Harmful Effects rind Symptoms 
Short Term Exposure: The substance may affect the 
nervous system, resulting in convulsions and respiratory 
failure. Cholinesterase inhibitor. Exposure may result in 
death. Produces headaches, nausea, weakness and dizziness. 
Symptoms may include nausea, vomiting, abdominal 
cramps, diarrhea, excessive salivation, headache, giddiness, 
weakness, muscle twitching, difficult breathing, blurring or 
dimness of vision, and loss of muscle coordination. Death 
may occur from failure of the respiratory center, paralysis of 
the respiratory muscles, intense bronchoconstriction, or all 
three. This material is highly toxic; the estimated fatal oral 
dose is 0.6 g for a 150 Ib. (70 kg) person. LD,, (oral, rat) = 

6.8 mgikg. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible: see acute hazards/symptoms. The state of 
Massachusetts lists this chemical as a neurotoxin. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
MerlicrilSurveillance: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. Before employment and 
at regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 

organophosphates 

Hazardous Substances: TPQ = 500 Ib (227 kg). 

kg). 

Appendix B), severe pollutant 

plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespira tory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 

having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specifically 
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instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup ofwater. DoNOT give activated charcoal before or with 
ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the nicotinic 
and muscarine effects of organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of atropine in 
adults should be determined by the severity of symptoms: An 
initial adult dose of 1.0 to 2.0 mg or pediatric dose of 0.01 
mg/kg (minimum 0.01 mg) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every 15 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. In seriously poisoned patients, 
very large doses may be required. Alterations of pulse rate 
and pupillary size should not be used as indicators of 
treatment adequacy. Pralidoxime should be administered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24 to 36 hours after exposure. Doses 
are as follows: adult 1.0 g; pediatric 25 to 50 mg/kg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount of atropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxime may also be given intramuscularly. 
Early administration of diazepam in addition to the 
combined atropine and pralidoxime treatment may help 
prevent the onset of seizures and potential brain and cardiac 
morphologic damage following high-level organophosphate 
poisoning. 
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Carbosulfan (ANSI) 

Use Type: A broad spectrum insecticide 
CAS Number: 55285-14-8 
Formula: C,,H,,N,O,S 
Synonyms: Carbamic acid,[(dibutylamino)thio]methyl-, 2,2- 
dimethyl-2,3-dihydro-7-benzofuranyl e s t e r ;  
[ (Dibutylamino)thio]methylcarbamic acid, 2,2-dimethyl-2,3 - 
dihydro-7-benzofuranyl ester; 2,2-Dihydro-2,2-dimethyl-7- 
benzofuranyl[(dibutylamino)thio]methylcarbamate; 2,3- 
Dihydro-2,2-dimethyl-7-benzofuranyl(di-N- 
butylaminosu1fenyl)methylcarbamate; Carbamic acid, 
[(dibutylamino)thio]methyl-, 2,3-dihydro-2,2-dimethyl-7- 
benzofuranyl ester 
Trade Names: ADVANTAGE@; FMC 35001@. FMC 
(USA); MARSHAL@, Rallis India (India); MARSHALL@, 
Rallis India (India); POSSE@ 
Producers: Agsin (Singapore); FMC (USA); Rallis India 
(India); Yellow River Enterprise (Taiwan) 
Ciiemical Class: Carbamate 
EPA/OPP PC Code: 090602 
Crdifornia DPR Chemical Code: 2 182 
EINECS Number: 259-565-9 
Uses: Carbosulfan is a low toxic derivative from cabofuran. 
It is a broad spectrum insecticide, nematicide, miticide, 
effective against pests and mites. It is used to protect alfalfa, 
apple, citrus, corn, deciduous fruit, potato, rice, sorghum, 
soybean, sugar beets, sugarcane, and other vegetable, field, 
tree and orchard crops. It is used for seed treatments. 
Carcinogen/Hazrird Classijlcations 
WHO Acute Hazard: Class 11, moderately hazardous 
Description: Molecular weight = 380.59 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
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Routes of Entry: Skin absorption, ingestion, inhalation. 
Harmful Effects and Symptoms 
Slzort Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Poiizts ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
MedicalSurveillance: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. As first aid for 
pulmonary edema, consider administering a corticosteroid 
spray. Cigarette smoking may exacerbate pulmonary injury 
and should be discouraged for at least 72 hours following 
exposure. Before employment and at regular times after that, 
the following are recommended: Plasma and red blood cell 
cholinesterase levels (tests for the enzyme poisoned by this 
chemical). If exposure stops, plasma levels return to normal 
in 1-2 weeks while red blood cell levels may be reduced for 
1-3 months. When acetylcholinesterase enzyme levels are 
reduced by 25% or more below preemployment levels, risk 
of poisoning is increased, even if results are in lower ranges 
of “normal.” Reassignment to work not involving carbamate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 

shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal ( 2  oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
specifically instructed by poison control to induce vomiting 
by way of 2 tablespoons ofsyrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim fi-om the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bag/mask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Carboxin (ANSI) 

Use Type: Fungicide 
CAS Number: 5234-68-4 
Formula: C,,H,,O,NS; C,H,NHCO-C,OSH, 
Alert: General Use Pesticide (GUP). Human toxicity (long- 
term): Very high. 
Synonyms: Carbathiin; 5-Carboxanilido-2,3-dihydro-6- 
methyl- 1,4-oxathiin; Carboxine; DCMO; 2,3-Dihydro-5- 
carboxanilido-6-methyl- 1,4-oxathiin; 2,3-Dihydro-6-methyl- 
1,4-0xathiin-5-carboxanilide; 5,6-Dihydro-2-methyl- 1,4- 
oxathiin-3-carboxanilide; 5,6-Dihydro-2-methyl-N-phenyl- 
1,4-oxathiin-3-carboxamide; 2,3-Dihydro-6-methyl-5- 
phenylcarbamoyl-1 ,4-oxathiin; DMOC; NSC 263492; 1,4- 
Oxathiin-3-carboxamide,5,6-dihydro-2-methyl-n-phenyl; 
1,4-Oxathiin-3-carboxanilide,5,6-dihydro-2-methyl; 1,4- 
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Oxathiin-3 -carboxanilide, 5,6-dihydro-2-methyl-; 1,4- 
Oxathiin-2,3-dihydro-5-carboxanilido-6-methyl- 
Trade Names: CADAN@; CARBOXIN OXATHION 
PESTICIDE@; CASWELL No. 165 A@; D-735@; F-735@; 
FLO PRO V SEED PROTECTANT@, Cargill, Inc. (USA) 
canceled 12/12/1983; KEMIKER@; KISVAX'; OXALIN@; 

VITAFLO@; VITAVAX', Gustafson LLC (USA); V 4X' 
Producers: Agro-care Chemical Industry Group (China); 
Bharat Pulverising Mills (India); Crompton Corp. (USA); 
Epochem Co., (China); Gustafson LLC (USA); Hindustan 
Insecticides (India); Nufarm (Australia); Sigma-Aldrich 
Laborchemikalien (Germany); Uniroyal Crop Protection Div 

Cliemical Class: Carboxamide or anilide 
EPMOPP PC Code: 09020 1 
California DPR Chemical Code: 1755 
RTECS Number: RP4550000 
EINECS Number: 226-03 1-1 
Uses: Carboxin is a General Use Pesticide (GUP) and is 
used as a seed protectant and wood preservative. It is often 
used in combination with other fungicides such as thiram or 
captan. Carboxin is a systemic anilide fungicide. It is used as 
a seed treatment for control of smut, rot, and blight on 
barley, oats, rice, cotton, vegetables, corn and wheat. It is 
also used to control fairy rings on turf grass. Carboxin may 
be used to prevent the formation of these diseases or may be 
used to cure existing plant diseases. 
Human toxicity (long-term)(77): Extra high-0.9 1 ppb, Health 
Advisory 
Fish toxicity (tIiresh~lrl)(~~~: High-1.06008 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Carboxin (40 
CFR 180.301): 

PADAN@; SANVEX@; THIOBEL@; VEGETOX@; 

(USA) 

CROP PPm 
Barley, grain 0.2 
Barley, straw 0.2 
Bean, dry 0.2 
Bean, forage 0.5 
Bean, hay 0.5 
Bean, straw 0.5 
Bean, succulent 0.2 
Canola, seed 0.03 
Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, mbyp 0.1 
Corn, fodder 0.2 
Corn, forage 0.2 
Corn, fresh, 
inc.sweet 0.2 

Corn, grain 0.2 
Cotton, undelinted seed 0.2 
Egg 0.01 
Goat, fat 0.1 

Goat, meat 0.1 
Goat, mbyp 0.1 
Hog, fat 0.1 
Hog, meat 0.1 
Hog, mbyp 0.1 
Horse, fat 0.1 
Horse, meat 0.1 
Horse, mbyp 0.1 
Milk 0.0 1 
Oat, forage 0.5 
Oat, seed 0.2 
Oat, straw 0.2 
Onion, dry bulb 0.20 
Onion, dry bulb 
(40 CFR 180.130b) 0.20 

Peanut 0.2 
Peanut, hay 0.2 
Poultry, fat 0.1 
Poultry, meat 0.1 
Poultry, mbyp 0.1 
Rice 0.2 
Rice, straw 0.2 
Safflower, seed 0.2 
Sheep, fat 0.1 
Sheep, meat 0.1 
Sheep, mbyp 0.1 
Sorghum, forage 0.2 
Sorghum, grain 0.2 
Sorghum, stover 0.2 
Soybean 0.2 

Wheat, grain 0.2 
Wheat, straw 0.2 

Wheat, forage 0.5 

CarcinogetdHazard Classifications 
Label Signal Word: CAUTION 
WHO Acute Hazard: Group U, unlikely to be hazardous 
Regulatory Authority: 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Cited in U.S. State Regulations: Actively registered 
pesticide in California. 

Description: Carboxin is a crystalline solid. Soluble in 
water; solubility = 170 ppm @ 25°C. Molecular weight 
235.3 1. Melting/Freezingpoint=93-10IoC. Vaporpressure 
= 1.78 x lo-' mmHg. 
Permissible Concentration in Water: The no-observed- 
adverse-effect level has been determined by EPA to be 10 
mgikg body weight/day. This results in a long-term health 
advisory of 3.5 mg/L and a lifetime health advisory of 0.7 
mg/L. 
Determination in Water: Analysis of carboxin is by a gas 
chromatographic (GC) method applicable to the 
determination of certain nitrogen-phosphorus containing 
pesticides in water samples. In this method, approximately 
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1 liter of sample is extracted with Methylene chloride. The 
extract is concentrated and the compounds are separated 
using capillary column GC. Measurement is made using a 
nitrogen phosphorus detector. The method detection limit 
has not been determined for carboxin but it is estimated that 
detection limits for analyses included in this method are in 
the range of 0.1 to 2 ,ug/L. 
Harmful Effects and Symptoms 
Slzort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmfd if swallowed. The LD,,-oral for mice has 
been reported to be 3550 mg/kg (slightly toxic). A value for 
LD,,-rat of430 mg/kg puts carboxin in the moderately toxic 
category. Because this material has a low vapor pressure, 
significant inhalation of vapors is unlikely at ordinary 
temperatures. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “ 

Carboxin”, (40 CFR 180.30 l), wvcv.epa.gov/cgi- 
binioppsrch 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profiles, Carboxin,” Oregon 
State University Corvallis, OR (June 1996), 
ace.orst .edu/infoiextoxnetipips/carboxin 
U.S. Environmental Protection Agency, “Health Advisory: 
Carboxin,” Washington, DC, Office of Drinking Water 
(August 1987). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

Cartap Hydrochloride 

Use Type: Insecticide 
CAS Number: 15263-52-2 
Formula: C,H,SN,O,N,S,CI 
S y n o n y m s :  1 , 3  - B i s  ( c a r b  a m  o y l  t h i 0 )  - 2 - ( N ,  N -  
dimethy1amino)propane hydrochloride; Carbamothioic acid- 
S,  S ’- [ 2 -(dime t h y 1 am i n 0 )  - 1 , 3  - p r o p  an e d i y I ]  es ter ,  
monohydrochloride; Cartap monohydrochloride; S,S-[2- 

(Dimethylamino)trimethylene]bis(thiocarbamate)hydrochl 
o r  i d e ;  a c i d  - S ,  S -  [ 2 - 
(Dimethylamino)trimethylene]ester hydrochloride 
Trade Names: CADAN@, Sumika Takeda Agrochemical 
(Japan); CALDAN@; KRITAP@;NTD 2@; PADAN@; 
PATAP@, Sumika Takeda Agrochemical (Japan); 
SANVEX@; THIOBEL@, Sumika Takeda Agrochemical 
(Japan); TI-1258@; VEGETOX@- Sumika Takeda 
Agrochemical (Japan) 
Producers: Saeryung Chemicals (South Korea); Sumika 
Takeda Agrochemical (Japan) 
Chemical Class: Nereistoxin insecticide 
EPMOPP PC Code: 04 14 1 5 
Uses: Not registered in the U.S. Cartap hydrochloride is 
used to control chewing and sucking insects on many crops, 
including rice, potatoes, cabbage and other vegetables, soy 
beans, peanuts, sunflowers, maize, sugar beet, wheat, pearl 
barley, pome fruit, stone fruit, citrus fruit, vines, chestnuts, 
ginger, tea, cotton, and sugar cane. 
Regulatory Autlzority: 
U.S. DOT Regulated Marine Pollutant (49CFR, Subchapter 
172.10 1, Appendix B) 
Description: Molecular weight = 273.81 
Incompatibilities: When heated to decomposition or on 
contact with acids or acid fumes, may produce highly toxic 
chloride fumes; deadly phosgene gas may be formed. May 
cause pitting of some metals. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin, ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profhe sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 

T h i o c  a r  b a m  i c  
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pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving carbamate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
unconscious or having convulsions, do nothing except keep 
victim warm. *In some cases you may be specifically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup ofwater. Do NOT give activated charcoal before or with 
ipecac syrup. Inhalation: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bag/mask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 

administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
Note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

Chloramben (ANSI) 

Use Type: Herbicide 
CAS Number: 133-90-4 
Formula: C,H,Cl,NO, 
Alert: A General Use Pesticide (GUP) that is no longer 
produced or sold in the United States. 
Synonyms: 3-Amino-2,5-dichlorobenzoic acid; Benzoic 
acid, 3-amino-2,5-dichloro-; Chlorambed; Chlorambene; 
Chloramben, Aromatic carboxylic acid; Chloramben 
benzoic acid herbicide; Benzoic acid, 3-amino-2,5-dichloro- 
; 3-Amino-2,6-dichlorobenzoic acid; 2,5-Dichloro-3- 
aminobenzoic acid; NCI-COO055 
Trade Names: ACP-M-728@; AMBEN@, Aventis 
Cropscience (France); Bayer Cropscience (Germany); 
Rhone-Poulenc (France); AMBIBEN@; AMIBEN@, Bayer 
Cropscience (Germany) canceled 1/22/199 1 ; AMIBIN@; 
AMOBEN@; ORNAMENTAL WEEDER@, Bayer 
Cropscience (Germany) canceled 10/10/1989; 
VEGABEN@; VEGIBEN@, Bayer Cropscience (Germany) 
canceled 4/94 982; WEEDONE@’ GARDEN WEEDER, 
Bayer Cropscience (Germany) 
Producers: Aventis Cropscience (France); Bayer 
Cropscience (Germany); Flourochem (UK); Nufarm 
(Australia); Rhone-Poulenc (France); Sigma-Aldrich 
Laborchemikalien (Germany) 
Chemical Class: Benzoic acid 
EPMOPP PC Code: 02990 1 
California DPR Chemical Code: 2 1 84 
RTECS Number: DG 1925000 
Uses: A herbicide for grasses, and broadleaf weeds. Mostly 
used on soybeans, and also on corn, beans, asparagus, 
pumpkins, peanuts, sunflowers, peppers, cotton, sweet 
potatoes, squash, melons, hardwood trees, and some 
conifers, but is no longer produced or sold in the U.S. 
Human toxicity ( l~ng- term)‘~~:  Very low-100.00 ppb, 
Health Advisory 
Fish toxicity (t l iresh~ld)(~~): Very low-1 584.893 19 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Deferred 
Label Signal Word: CAUTION 
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WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Carcinogen, (animal positive) (NTP) 
Air Pollutant Standard Set (former USSR)‘35) 
(Pennsylvania)(60) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
The “Director’s List” (CALi0SHA)Clean Air Act: 
Hazardous Air Pollutants (Title I, Part A, Section 112) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg). 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 

Description: Chloramben is a colorless, crystalline solid. 
Odorless. Molecular weight = 206.03. Melting/Freezing 
point = 200” to 201°C. Soluble in water; solubility = 690 
ppm @ 25°C. It is practically nontoxic. Vapor pressure = 6.8 
x mmHg @ 100°C. 
Incompatibilities: Rapidly decomposed by light. Strong 
acids and acid fumes. 
Permissible Exposure Limits in Air: Although no 
occupational exposure limits have been established, this 
chemical can be absorbed through the skin. The former 
USSR(35) has set a MAC in ambient air in residential areas of 
0.01 mg/m3 on a momentary basis and 0.006 mg/m’ on an 
average daily basis. Pennsylvania(60) has set a guideline for 
chloramben in ambient air of 1.3333 mgim’. 
Permissible Concentration in Water: The USR(35) has set a 
MAC of 0.5 mg/L in surface water. A lifetime health 
advisory of 0.105 mg/L has been determined by EPA (see 
reference below). 
Routes of Entry: Inhalation, passes through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. The available data on 
Chloramben are very sparse. Much additional information is 
needed regarding its chronic toxicity, teratogenicity, and 
carcinogenicity before limits can be confidently set. No- 
observed-adverse-effect doses for chloramben were 15 
mg/kg/day. Based on these data an AD1 was calculated at 
0.0 15 mgkgiday 
Long Term Exposure: There is evidence that this chemical 
causes cancer in animals. It may cause cancer of the liver. 
Repeated exosure may cause skin rash with itching. 
Points of Attack: Skin, liver. 
Medical Surveillance: Liver function tests. Examination by 
a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 

skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

National Cancer Institute, Bioassay of Chloramben for 
Possible Carcinogenicity, Technical Report Series No. 25, 
Bethesda, Maryland (1 977). 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profiles, Chloramben,” Oregon State 
U n i v e r s i t y  C o r v a l l i s ,  O R  ( June  1996) .  
ace.orst.edu/info/extoxnet/pips/chloramb 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 3, 28-29, New York, Van 
Nostrand Reinhold Co. (1981). (As 3-Amino-2,5- 
Dichlorobenzoic Acid). 
U.S. Environmental Protection Agency, “Health 
Advisory: Chloramben.” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, Chloramben. Trenton 
NJ (September, 1998). 
http://www.state.ni .us/health/eohlrtkweb/O357.pdf 

C h I o rda ne 

Use Type: Insecticide 
CAS Number: 57-74-9; 12789-03-6 (technical grade 
chemical) 
Formula: C,,H,CI, 
Alert: Since 1988, the use and commercial production of 
chlordane (except for export) has been prohibited in the 
United States and many other countries. However, 
chlordane residue is still present from prior use in many 
homes and other structures, as well as the surrounding soil. 
Old supplies of chlordane may still exist in locations such as 
warehouses, garages, and landfills. The only commercial use 
still permitted is for fire ant control in power transformers. 
Human toxicity (long-term): High. 
Synonyms: Chloordaan (Dutch); Chlordan; Clordan 
(Italian);  Clordano (Spanish);  Corti lan-Neu; 
Dichlorochlordene; ENT 9,932; ENT 25,552-X; 4,7- 
Methanoindan, 1,2,3,4,5,6,7,8,8-0ctachloro-2,3,3a,4,7,7a- 
hexahydro-; 4,7-Methano-lH-indene, I ,2,4,5,6,7,8,8- 
octachloro-2,3,3a,4,7,7a-hexahydro-; 4,7-Methanoindan, 
1,2,4,5,6,8,8-octachloro 3 a,4,7,7a-tetrahydro; NCI-C00099; 
Octachlor;  Octachlorodihydrodicyclopentadiene; 
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1,2,4,5,6,7,8,8-0ctachloro-2,3,3a,4,7,7a-hexahydro-4,7- 
methanoindene; 1,2,4,5,6,7,8,8-0ctachloro-2,3,3a,4,7,7a- 
hexahydro-4,7-methano- 1 H-indene; 1,2,4,5,6,7,8,8- 
Octachloro-3a,4,7,7a-hexahydro-4,7-methylene indane; 
Octachloro-4,7-methanohydroindane; Octachloro-4,7- 
methanotetrahydroindane; 1,2,4,5,6,7,8,8-octachloro-4,7- 
methano-3a,4,7,7a-tetrahydroindane; 1,2,4,5,6,7,8,8- 
Octachloor-3a,4,7,7a-tetrahydro-4,7-endo-methano-indaan 
(Dutch); 1,2,4,5,6,7,8,8-0ctachloro-3a,4,7,7a-tetrahydro- 
4,7-methanoindan; 1,2,4,5,6,7,8,8-0ctachloro-3a,4,7,7a- 
tetrahydro-4,7-methanoindane; 1,2,4,5,6,7,10,10- 
Octachloro-4,7,8,9-tetrahydro-4,7-methyleneindane; 
1,2,4,5,6,7,8,8-0ctachlor-3a,4,7,7a-tetrahydro-4,7-e~~o- 
methano-indan (German); 1,2,4,5,6,7,8,8-0ttochloro- 
3 a,4,7,7a-tetraidro-4,7-endo-metano-indano (Italian) 
Trade Names: ASPON-CHLORDANE@; BELT@; CD 68@; 
CHLORINDAN@; CHLOR KIL@; CHLORODANE@; 
CORODANE@; CHLORTOX’; DOWCHLOR’, Dow 
AgroSciences (USA), canceled; DOW-KLOR@, Dow 
AgroSciences (USA), canceled; GOLD CREST@, Velsicol 
Chemical Corporation (USA) canceled 811 1/1987; KILEX 
LINDANE@; HCS 3260@; KYPCHLOR@; M 140@; M 410@; 
NIRAN@; OCTACHLOR@; OKTATERR@; OMS 1437@; 
ORTHO-KLOR@, Ortho Business Group (USA), canceled 
5/1/1987; SD 5532@; SHELL SD-5532@, Shell Chemical 
(UK), canceled; SYNKLOR’; TAT@; TAT CHLOR@ 4; 

TOXICHLOR@; VELSICOL’ 1068, Velsicol Chemical 
Corporation (USA), canceled 
Producers: Bharat Pulverizing Mills (India); EID Parry 
(India); Ehrenstorfer, Dr. (Germany); Rallis India (India); 
Sigma-Aldrich Laborchemikalien (Germany); Velsicol 
Chemical Corporation (USA) 
Chemical Class: Organochlorine; Halo-organics 
EPMOPP PC Code: 058201, 058202 (technical grade 
chemical) 
California DPR Chemical Code: 130 
ICSC Number: 0740 
RTECS Number: PB9800000 
RCRA Number: U036 
EEC Number: 602-047-00-8 
Uses: Chlordane is a broad spectrum insecticide ofthe group 
of polycyclic chlorinated hydrocarbons called cyclodiene 
insecticides. Chlordane has been used extensively since the 
1950’s for termite control, as an insecticide for homes and 
gardens, and as a control for soil insects during the 
production of crops such as corn. Both the uses and the 
production volume of chlordane have decreased extensively 
since the issuance of a registration suspension notice for all 
food crops and home and garden uses of chlordane by the 
U. S. Environmental Protection Agency, However, 
significant commercial use of chlordane for termite control 
continues. Special groups at risk include children as a result 
of milk consumed; fishermen and their families because of 

TERMEX@; T O P I C H L O R ~  20 ;  TOPICLOR’; 

the high consumption of fish and shellfish, especially 
freshwater fish; persons living downwind from treated 
fields; and persons living in houses treated with chlordane 
pesticide control agents. Formulations include dusts, 
emulsifiable concentrates, granules, oil solutions, and 
wettable powders. 
Human toxicity (long-term)(77): High-2.00 ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (t l ire~hold)‘~~: Extra high-0.04936 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group B2, Probably Carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, Possibly Carcinogenic to Humans 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Known ED 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC) (NCI)(9) (DFG)(3) 
Banned or Severely Restricted (In Agriculture) (Many 
Countries) (uN)(13)(3s) 
Air Pollutant Standard Set (ACGIH)“) (DFG)(3) (HSE)(33) 
( UNEP)(43) (0 SHA)(58) (Several States)@’) (Australia) 
(Israel) (Mexico) (Several Canadian Provinces) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 
substances 
MCL(Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALIOSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFRl17.3 (same as CERCLA, see below); 
40CFR423, Appendix A, Priority Pollutants; Section 3 13 
Water Priority Chemicals (57FR4133 I ,  9/9/92); Toxic 
Pollutant (Section 401.15) as technical mixture and 
metabolites. 
EPA Hazardous Waste Number (RCRA No.): U036 
RCRA Toxicity Characteristic (Section 26 1.24), 
Maximum Concentration of Contaminants, regulatory 
level, 0.03 mg/L 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 lFRl5654, UniversalTreatment 
Standards: Wastewater (mg/L), (alpha- and gamma- 
isomers) 
0.0033; Nonwastewater (mg/kg), 0.26 
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RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8080(0.1); 8250(10) 
Safe Drinking Water Act: MCL, 0.002 mg/L; MCLG, 
zero; Regulated chemical (47 FR 9352) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000 Ib (454 kg). 
Chlordane has been found in at least 171 of 1,416 
National Priorities List sites identified by the 
Environmental Protection Agency. 
SuperhndiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) . 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1 ,  
Appendix B), severe pollutant 
Canada, Drinking water quality: 0.007 mg/L MAC 
Mexico, Drinking water quality: 0.003 mg/L 

Description: Technical-grade chlordane is a mixture of 
chlordane isomers and more than 140 related reaction 
products. Depending on the composition, the mixture may be 
an amber-to-brown, viscous liquid or a white powder. As a 
commercial pesticide, chlordane is usually dissolved in 
hydrocarbons and used as a spray. At room temperature, 
chlordane is almost odorless or may have a slight chlorine- 
like odor, but the odor is inadequate as a warning of 
exposure. Practically insoluble in water. Molecular weight 
= 409.8 daltons. Boiling point = 175°C @ 2 mmHg. 
Melting/Freezing point = (cis isomer) 107-109°C; (trans 
isomer) 103-105°C). Vapor pressure = 1 x 10-j mmHg @ 
25OC). Noncombustible liquid (but the commercial product 
may be dissolved in various flammable solvents). Hazard 
Identification (based on NFPA-704 M Rating System): (in 
a flammable solution)Health 3, Flammability 3 [may vary 
depending on carrier], Reactivity 0. 
Incompatibilities: Contact with strong oxidizers may cause 
fire and explosions. High heat and contact with alkaline 
solutions cause decomposition with the production of toxic 
fumes including chlorine, phosgene, hydrogen chloride. 
Attacks iron, zinc, plastics, rubber and coatings. 
Permissible Exposure Limits in Air: The Federal (OSHA 
PEL) limit(58) is 0.5 mg/m’ TWA for an 8-hour workshift. 
NIOSH”) and ACGIH“) recommend the same limit. 
Australia, DFG (MAK)”), Israel and Mexico TWA value is 
0.5 mg/m’ and Mexico’s STEL value is 2.0 mg/m3. Many of 
these regulatory and advisories add the notation “skin,” 
indicating the possibility of cutaneous absorption. The 
NIOSH(2) IDLH level = 100 mg/m3. The Canadian provinces 
of Alberta, British Columbia, Ontario, and Quebec set a 
limit of 0.5 mgim’ TWA and STEL value of2.0 mg/m3. The 
former USSR-UNEP/IRPTC project has set a MAC of 0.01 
mg/m’ in workplace air(4’). Several states have set guidelines 
or standards for chlordane in ambient air(‘’) ranging from 
0.068 pgim’ (Massachusetts) to 0.36 pg/m3 (Pennsylvania) 

to 1.19 pgim’ (Kansas) to 1.7 pg/m’ (New York) to 2.5 
pg/m’ (Connecticut and South Carolina) to 5.0 pglm’ 
(Florida) to 5-20 pg/m3 (North Dakota) to 8.0 pg/m’ 
(Virginia) to 12.0 pglm3 (Nevada). 
Determination in Air: FilteriChromosorb tube-1 02; 
Toluene; Gas chromatography/Electrochemical detection; 
NIOSH IV, Method #5510(’8). 
Permissible Concentration in Water: EPA has set a limit in 
drinking water of 2 ppb. The U.S. EPA recommends that a 
child should not drink water with more than 60 parts of 
chlordane per billion parts of drinking water (60 ppb) for 
longer than 1 day. To protect freshwater aquatic life: 0.0043 
pglL as a 24-hour average, not to exceed 2.4 pg/L at any 
time. To protect saltwater aquatic life: 0.0040 pg/L as a 24- 
hour average, never to exceed 0.09 pg/L. To protect human 
health: preferably zero. An additional lifetime cancer risk of 
1 in 100,000 is presented by a concentration of 0.0046 
pg/L@). The U.S. EPA(47) has found a lowest-observed- 
adverse-effect-level (LOAEL) of 0.045 mglkg body 
weight/day which results in a lifetime health advisory of 2 
pg/L. Several states have set standards and guidelines for 
chlordane in drinking water@’). Standards range from 0.5 
pg/L (New Jersey) to 3.0 pg/L (Illinois) and guidelines 
range from 0.055 pg/L (California) to 0.22 pg/L (Kansas 
and Minnesota) to 0.50 pg/L (Arizona) to 0.55 p/l (Maine). 
See values listed under Regulatory Authority for Canada 
and Mexico. It is strongly advised not to let the chemical 
enter into the environment because it persists in the 
environment. The substance may cause long-term effects in 
the aquatic environment. 
Determination in Water: Filter/Chromosorb tube- 102; 
Toluene; Gas chrornatographyiElectrochemica1 detection; 
NIOSH IV, Method #5510(”). Gas chromatography (EPA 
Method 608) or gas chromatography plus mass spectrometry 
(EPA Method 625). 
Routes of Entry: Chlordane is absorbed well by the lungs 
and gastrointestinal tract and through intact skin. Exposure 
by any route can cause systemic effects. 
Harmful Effects and Symptoms 
Short Term Exposure: Significant chlordane exposure by 
any route disrupts the transmission of nerve impulses, 
resulting in CNS excitation, convulsions, and respiratory 
depression. Chlordane is absorbed well through intact skin. 
Early formulations contained impurities that were skin and 
mucous-membrane irritants. Common symptoms of 
chlordane poisoning include headache, nausea, excitability, 
confusion, and muscle tremors that may precede 
convulsions. Chlordane can irritate the eyes and skin and 
can cause burns on contact. Skin rash or acne may develop. 
Exposure can cause blurred vision, nausea, headache, 
abdominal pain and vomiting, Exposure at high levels may 
result in disorientation, tremors, convulsions, respiratory 
failure and death. Medical observation is indicated. 
Symptoms include increased sensitivity to stimuli, tremors, 
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muscular incoordination, and convulsions with or without 
coma. Fatal oral dose to adult humans is between 6 and 60 
g with onset of symptoms within 45 minutes to several hours 
after ingestion, although symptoms have occurred following 
very small doses either orally or by skin exposure. Some 
reports of delayed development of liver disease, blood 
disorders and upset stomach. Chlordane is considered to be 
borderline between a moderately and highly toxic substance. 
The LD,, (oral, rat) = 283 mgikg. 
Long Term Exposure: Chronic chlordane exposure can 
cause permanent alterations of nervous system function, 
including problems with memory, learning, thinking, 
sleeping, personality changes, depression, numbness in the 
extremities, headache, and sensory and perceptual changes. 
It has been suggested that chronic exposure can cause blood 
disorders, but these disorders were not shown to have an 
increased incidence in heavily exposed groups of workers. 
Besides blood disorders, jaundice has been reported in 
persons living in homes treated with chlordane for termite 
control, but liver-function tests were normal in workers who 
manufactured chlordane. Chronic exposures may be more 
serious for children because of their potential longer latency 
period. Carcinogenicity: IARC has determined that 
chlordane is possibly carcinogenic to humans (group 2B). 
The U.S. EPA has determined that technical grade chlordane 
is a likely human carcinogen. Chlordane is structurally 
similar to rodent carcinogens and chronic chlordane 
exposure can cause hepatocellular carcinoma in several 
strains of mice. The evidence for carcinogenicity in humans 
is weak: a few case reports and mixed or equivocal case- 
control study results associating exposure to chlordane with 
leukemia and non-Hodgkin’s lymphoma. Epidemiological 
evidence for an association is supported by limited evidence 
of mutagenicity in human and rodent lymphocytes tested in 
vitro. Reproductive and Developmental Efects: The TERIS 
database states that no epidemiologic studies have reported 
birth defects among infants born to mothers exposed to 
chlordane during pregnancy. Chlordane is excreted in breast 
milk. No teratogenic effects from acute exposure have been 
reported. Prenatal exposure to chlordane has been reported 
for a few cases of neuroblastoma, blood dyscrasias, and 
depressed cell-mediated immunity, but no direct link with 
the chemical was established. Chlordane induces liver 
enzymes and enhances metabolism of steroid hormones, 
including oral contraceptives; sterility has been reported in 
animals. 
Points ofAttack: Central nervous system, eyes, lungs, liver, 
kidneys, skin. 
Medical Surveillance: Consider the points of attack in 
preplacement and periodic physical examinations. Liver and 
kidney function tests. Examination by a qualified allergist. 
Complete blood count. 
First Aid: Persons exposed only to chlordane vapor do not 
pose risks of secondary contamination to others. Persons 

whose skin or clothing is contaminated with liquid or 
powdered chlordane can cause secondary contamination by 
direct contact. 1nhalation:Monitor for respiratory distress. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. 
Administer 100% humidified supplemental oxygen if 
breathing is difficult. Basic Decontamination: Victims who 
are able and cooperative may assist with their own 
decontamination. Remove and double-bag contaminated 
clothing and personal belongings. Leather absorbs 
chlordane; therefore, items such as leather shoes, gloves, 
and belts should be discarded. If there has been direct 
contact with liquid or powdered chlordane, flush exposed 
skin, hair, and under nails with plain, running, tepid water 
for 20 minutes, then wash twice with mild soap. Do not 
scrub, since this can increase absorption through the skin. 
Rinse thoroughly with water. Eyes: irrigate with large 
amounts of plain, tepid water or saline for 20 minutes, 
occasionally lifting the lower and upper lids. During this 
time, remove contact lenses, if easily removable without 
additional trauma to the eye. Keep victims (adults or 
children) warm and quiet to avoid triggering seizures and 
the complication of hypothermia. Ingestion: Do not induce 
vomiting. If the victim is conscious and able to swallow, 
administer an aqueous slurry of activated charcoal at 1 
gmikg (usual adult dose 60-90 g, child dose 25-50 g). A 
soda can and straw may be of assistance when offering 
charcoal to a child. (The efficacy of activated charcoal for 
chlordane poisoning is uncertain). 
Note to physician or authorizedmedicalpersonnel: In cases 
of respiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyroidotomy if equipped and trained to do so. To 
control metabolic acidosis, treat with sodium bicarbonate 
under medical base control (adult dose = 1 ampule; pediatric 
dose = 1 mEq/kg). Patients who are comatose, hypotensive, 
or have seizures or cardiac dysrhythmias should be treated 
according to advanced life support protocols. High 
concentrations of chlordane can increase cardiac irritability, 
use caution with cardiac or bronchial sensitizing agents. 
References: 
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Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 2, 33-35 (1980) and 3, No. 5 ,  
94-99 (1983) and 7, No. 6,46-55 (1987). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Chlordane,” Washington, DC, Chemical 
Emergency Preparedness Program (October 3 1, 1985). 
New Jersey Department ofHealth and Senior Services and 
Senior Services, “Hazardous Substance Fact Sheet: 
C h l o r d a n e , ”  T r e n t o n ,  NJ  ( A p r i l  1 9 9 8 ) .  
http:lIwww.state.ni .usIhealthleohIrtkweblO36 1 .pdf 
New York State Department of Health, “Chemical Fact 
Sheet: Chlordane,” Albany, NY, Bureau of Toxic 
Substance Assessment (March 1986). 
California Environmental Protection Agency Chemical 
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Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003) 

Chlordecone (Kepone@) 

Use Type: Insecticide 
CAS Number: 143-50-0 
Formula: C & I ,  ,O 
Alert: Chlordecone is no longer used in the US. Introduced 
in 1958, it was used until 1978 as an insecticide for leaf- 
eating insects, ants, and cockroaches, and as a larvicide for 
flies. 
S y n o n y m s :  1 , 2 , 3 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 0 -  
D e ~ a c h l o r o ( 5 . 2 . 2 . 0 ~  6 . 0 3  9 . 0 5  ‘ ) d e c a n o - 4 - o n e ;  
Decachloroketone; Decachlorooctahydro- 1,3,4-metheno-2H- 
cyclobuta[c,d]-pentalen-2-one; Decachlorooctahydrokepone- 
2-one; 1,l a,3,3a,4,5,5,5a,5b,6-Decachloro-octahydro- 1,3,4- 
m e  t h e  n o  - 2 H - c y c  1 o b u  t a [ c ,  d ]  p e n t  a 1 e n - 2  - o n e  ; 
D e c a c h l o r o o c t a h y d r o -  1 , 3 , 4 - m e t h e n o - 2 H -  
cyclobuta[c,d]pentalen-2-one; 1,1 a, 3, 3a, 4,5,5,5a, 5b, 6- 
D e c a c h l o r o o c t a h y d r o -  1 , 3 , 4 - r n e t h e n o - 2 H -  
c y c l o b u t a [ c , d ] p e n t a l e n - 2 - o n e ;  
Decachlorotetracyclodecanone; Decachlorotetrahydro-4,7- 
methanoindeneone; ENT 16,39 1 ; 1,3,4-Metheno-2H- 
cyclobuta[c,d]pentalen-2-one, l , la,3,3a,4,5,5a,5b,6- 
decachloro-octahydro-Kepone@; NCI-COO 1 9 1 
Trade Names: CIBA@ 85 14, Ciba-Geigy (Switzerland); 
COMPOUND 1 1 89@, General Chemicals (USA); GC-1189@, 
General Chemicals (USA); GENERAL CHEMICALS 
11 89@, General Chemicals (USA); KEPONE@, Allied Signal 
Inc. (USA) canceled 12/3 1/1987; MEREX@ 
Producers: Ehrenstorfer, Dr. (Germany); Sigma-Aldrich 
Laborchemikalien (Germany) 

Chemical Class: Cyclodiene; Halo-organics 
EPMOPP PC Code: 027701 
California DPR Chemical Code: 347 
ICSC Number: 1432 
RTECS Number: PC8575000 
RCRA Number: U142 
EEC Number: 606-019-00-6 
Uses: Kepone was registered for the control or root borers 
on bananas with a residue tolerance of 0.01 ppm. This 
constituted the only food or feed use of Kepone. Non-food 
uses included wireworm control in tobacco fields and bait to 
control ants and other insects in indoor and outdoor areas. 
A rebuttable presumption against registration of 
chlordecone was issued by the U.S. EPA on March 25, 1976 
on the basis of oncogenicity. The trademarked Kepone and 
products of six formulations were the subject of voluntary 
cancellation according to a U.S. EPA notice dated July 27, 
1977. In a series of decisions, the first of which was issued 
on June 17, 1976, the U.S. EPA effectively canceled all 
registered products containing kepone as of May 1, 1978. 
Carcinogen/Hazard Classifications 
IARC: Group 2B, suspected human carcinogen 
California Prop. 65: Carcinogen; developmental toxin 
Regulatory Authority: 

. 

Carcinogen (Animal Positive, Human Suspected) 
(IARC)(9) (NPT)‘”) (DFG)‘3’ 
Banned or Severely Restricted (Many Countries) 

Air Pollutant Standard Set (NIOSH) (See Reference 
below) (Several States)(60) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL); Reproductive toxin 
The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 3 1 1 Hazardous SubstanceslRQ 
40CFRl17.3 (same as CERCLA, see below) 
EPA Hazardous Waste Number (RCRA No.): U142 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents. 
RCRA 40CFR268.48; 6 lFRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.00 1 1 ; Non-wastewater 
(mg/kg), 0.13 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10). 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 

(UN)” 3)(35) 

Description: Kepone is a tan to white, crystalline solid. 
Odorless. Very slightly soluble in water; solubility = 8.1 
ppm @ 25°C; about 0.4% @ 100°C. Molecular weight = 

490.58. MeltindFreezing point = 360°C (sublimes without 
melting). Vapor pressure = < 3.1 x lo-’ mmHg @ 25°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 1, Reactivity 0. 
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Incompatibilities: Acids, acid fumes. Technical grade 
kepone contains small amounts of hexachlorocyclo- 
pentadiene. 
Permissible Exposure Limits in Air: NIOSH(*) recommends 
that the workplace environmental level be limited to 0.001 
g/m’ TWA for up to a 1 0-hour workday, 40-hour workweek, 
as an emergency standard. Guidelines or standards for 
Kepone in ambient air have been set@’) ranging from zero 
(South Carolina) to 0.03 pg/m3 (New York) to 0.88 pg/L 
(Pennsylvania). 
Determination in Air: Collection by membrane filter and 
backup impinger containing NaOH solution, workup with 
benzene, analysis by gas chromatography with electron 
capture detector. See NIOSH Method 5508.‘’8) 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of dust, ingestion, skin 
absorption. 
Harmful Effects and Symptoms 
In July 1975, a private physician submitted a blood sample 
to the Center for Disease Control (CDC) to be analyzed for 
Kepone, a chlorinated hydrocarbon pesticide. The sample 
had been obtained from a Kepone production worker who 
suffered from weight loss, nystagmus, and tremors. CDC 
notified the State epidemiologist that high levels of Kepone 
were present in the blood sample, and he initiated an 
epidemiologic investigation which revealed other employees 
suffering with similar symptoms. It was evident to the State 
official after visiting the plant that the employees had been 
exposed to Kepone at extremely high concentrations through 
inhalation, ingestion, and skin absorption. He recommended 
that the plant be closed, and company management 
complied. Of the 1 13 current and former employees of this 
Kepone-manufacturing plant examined, more than half 
exhibited clinical symptoms of Kepone poisoning. Medical 
histories of tremors (called “Kepone shakes” by employees), 
visual disturbances, loss of weight, nervousness, insomnia, 
pain in the chest and abdomen and, in some cases, infertility 
and loss of libido were reported. The employees also 
complained of vertigo and lack of muscular coordination. 
The intervals between exposure and onset of the signs and 
symptoms varied between patients but appeared to be dose 
related. NIOSH has received a report on a carcinogenesis 
bioassay of technical grade Kepone which was conducted by 
the National Cancer Institute using Osborne-Mendel rats and 
mice, Kepone was administered in the diet at two tolerated 
dosages. In addition to the clinical signs of toxicity, which 
were seen in both species, a significant increase (P<0.05) of 
hepatocellular carcinoma in rats given large dosages of 
Kepone and in mice at both dosages was found. Rats and 
mice also had extensive hyperplasia of the liver. In view of 
these findings, NIOSH must assume that Kepone is a 
potential human carcinogen. The LD,, (oral, rat) = 95 mg/kg 
(moderately toxic). 

Short Term Exposure: May be poisonous if absorbed 
through the skin. Eye or skin contact may cause irritation 
and rash. Poisonous if swallowed. Because this material has 
a low vapor pressure, significant inhalation of vapors is 
unlikely at ordinary temperatures. Exposure can cause 
headache, nervousness, tremor; liver, kidney damage; visual 
disturbance; ataxia, chest pain, skin erythema (skin redness). 
The Food and Drug Administration (FDA) suggests that 
eating fish and other foods with concentrations of 
chlordecone below 400 ppt, will not cause harmful health 
effects in people. 
Long Term Exposure: Has been shown to cause liver 
cancer in animals; potential human carcinogen. May cause 
testicular atrophy, low sperm count, damage to the 
developing fetus, reproductive damage; sterility, breast 
enlargement; skin changes; liver and kidney damage; brain 
and nervous system damage with hyperactivity, 
hyperexcitability, muscle spasms, tremors. 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, liver, kidneys, reproductive system 
Medical Surveillance: Employers shall make medical 
surveillance available to all workers occupationally exposed 
to Kepone, including personnel periodically exposed during 
routine maintenance or emergency operations. Periodic 
examinations shall be made available at least on an annual 
basis. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Qualified medical personnel may consider the 
administration of cholestyramine resin (QUESTRANm). 
Medical personnel should wear neoprene gloves as 
protection against contamination. (Dreisbach) 
References: 
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Chlordimeform (ANSI) 

Use Type: Acaricide and insecticide 
CAS Number: 6 164-98-3 
Formula: C ,H CIN, 
Synonyms: CDM; Chlorfenamidine; N-(4-chloro-2- 
methylpheny1)-N,N-dimethylmethanimidamide; 
Chlorphenamidine;  N‘-(4-Chloro-o-tolyl)-N,N- 
dimethylformamidine; Dimethylformamidine N’-(4-chlor-o- 
toly1)-N,N-dimethyl formamidin (German); N,N-Dimethyl-N’- 
(2-methyl-4-chlorophenyl)formamidine; N,N-Dimethyl-N- 
(2-Methyl-4-chlorphenyl)-formadin (German); ENT 27,335; 
ENT 27,567; EP-333; Formamidine, N‘-(4-chloro-o-tolyl)- 
N,N-dimethyl-; Methanimidamide, Nr-(4-chloro-2- 
methylpheny1)-N,N-dimethyl-;  Nf-(2-Methyl-4-  
chloropheny1)-N,N-dimethyl formamidine; W(2-Methyl-4- 
chlorpheny1)-formamidin-hydrochlorid (German); NSC- 
190935 
Trade Names: ACARON*; BERMAT@; C 8514@; 

FUNDEX*; GALECRON@; RS 14 1 *; SCHERING@ 36,268, 
Schering (Germany); SN’ 36268; SPANON@; SPANONE@ 
Producers: Ciba-Geigy (Switzerland); Schering (Germany); 
Syngenta (Switzerland) 
Chemical Class: Formamidine; Halo-organics 
EPMOPP PC Code: 05970 1 
California DPR Chemical Code: 300 
ICSC Number: 0 124 
RTECS Number: LQ4375000 
EEC Number: 650-007-00-3 
EINECS Number: 228-200-5 
Uses: Not registered in the U.S. Was a Restricted Use 
Pesticide (RUP). Used for control of bollworm and tobacco 
budworm in cotton, and to control mites and their eggs. 
Banned for use on cotton in 1989. 
Human toxicity (l~ng-terrn)‘~?: Extra high-0.26923 ppb, 
CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (t l ire~Iiold)(~~: Very low-2 150.95498 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classipcations 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 

CARZOL~; CIBA* 8514; FUNDAL@; FUNDAL@ 500; 

Label Signal Word: CAUTION or WARNING 
Regulatory A utlz ority : 

AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CAL/OSHA) 
Proposition 65 chemical (CAL) 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 

Description: Colorless, crystalline solid. Slightly soluble in 
water; solubility = 250 ppm @ 20°C. Molecular weight 
196.68, Melting/Freezing point = 35°C. Boiling point = 

156°C (decomposes below BP). Vapor pressure = 3.5 x lo4 
mmHg @ 20°C. Log KO, = 0.1 1 .  Unlikely to bioaccumulate 
in marine organisms. 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. Oxidizers (chlorates, nitrates, 
peroxides, permanganates, perchlorates, chlorine, bromine, 
fluorine, etc); strong acids; alkaline reagents. May attack 
some forms of plastic, rubber, and coatings. Slowly 
hydrolyzes in water, releasing ammonia and forming acetate 
salts. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion and inhalation. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Apprehension, anxiety, confusion, 
nervous excitation; dizziness; headache; numbness and 
weakness in limbs; muscle twitching, tremors; nausea and 
vomiting; slow, shallow respiration; bluish lips, fingernails 
or face; convulsions; loss of consciousness; breathing stops; 
death. May have blood in the urine or a sweet taste in the 
mouth. Because this material has a low vapor pressure, 
significant inhalation of vapors is unlikely at ordinary 
temperatures. 
Points of Attack: May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
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quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, 
“Chlordimeform (Galecron, Fundal) Chemical Profile 
5/85,” Cornell University, Ithaca, NY (May 1985). 
http://pmep.cce.cornell .edu/profiles/insect-mite/cadusafos- 
cyromazine/chlordimeform/insect-prof-chlordim. html 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997) 

C h loret h oxyfos (ANSI) 

Use Type: Insecticide 
CAS Number: 54593-83-8 
Formula: C,H, ,CI,O,PS 
Alert: A Restricted Use Pesticide (RUP). Human toxicity 
(long-term): High. 
Synonyms: Chlorethoxyphos; 0,O-Diethyl 0-( 1,2,2,2- 
tetrachloroethyl) phosphorothioate; 0, 0-Diethyl 0-( I ,2,2,2- 
tetrachloroethyl) thionophosphate; Phosphorothioic acid, 
0,O-diethyl 0-( 1,2,2,2-tetrachIoroethyl)ester 
Trade Names: DPX-43898@; FORTRESS@, Amvac 
Chemicals Corp (USA); SD 208304@ 
Producers: Amvac Chemicals Corp (USA) 
Chemical Class: Organophosphate; Halo-organics 
EPMOPP PC Code: 129006 
California DPR Chemical Code: 5 106 
Uses: Chlorethoxyfos is a restricted use organophosphate 
insecticide registered for use on field corn, seed corn, sweet 
corn, and popcorn for the control of corn rootworms, 
wireworms, cutworms, seed corn maggots, white grubs, and 
s ymphylans. 
Human toxicity (10ng-terrn)(~7’: High4.20 ppb, Health 
Advisory 
Fish toxicity (threslzold): Extra high-0.40299 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels f o r  
Clilorethoxyfos (40 CFR 180.486): 

CROP PPm 
Corn, field, forage 0.01 
Corn, field, grain 0.01 
Corn, field, stover 0.01 
Corn, pop, grain 0.01 
Corn, pop, stover 0.01 
Corn, sweet, forage 0.01 
Corn, sweet, kernel plus 
cob with husks removed 0.0 1 

Corn, sweet, stover 0.01 
CarcinogedHazard Classifications 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulatory Authority: 

U.S. Dot Inhalation Hazard Chemicals as 

Description: Molecular weight = 335.98. 
Incompatibilities: May react violently with antimony(V) 
pentafluoride. Incompatible with lead diacetate, magnesium, 
silver nitrate. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.(ls) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
andfor eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
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contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. If 
the victim is not breathing, administer artificial respiration. 
Do NOT use mouth-to-mouth resuscitation; use badmask 
apparatus, If breathing is difficult, administer oxygen 
through bag/mask apparatus until medical help arrives. Do 
not leave victim unattended. Ingestion: Call poison control. 
Loosen all clothing. Never give anything by mouth to an 
unconscious person. If victim is unconscious or having 
convulsions, do nothing except keep victim warm. Get 
medical aid. Transfer promptly to a medical facility. In cases 
of ingestion, do not induce vomiting. If the victim is alert 
and asymptomatic, administer a slurry of activated charcoal 
at a dose of 1 g/kg (infant, child, and adult dose). A soda can 
and straw may be of assistance when offering charcoal to a 
child. In some cases you may be specrfically instructed by 
poison control to induce vomiting by way of 2 tablespoons 
of syrup of ipecac (adult) washed down with a cup of water. 
Do NOT give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the nicotinic 
and muscarine effects of organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of atropine in 
adults should be determined by the severity of symptoms: An 
initial adult dose of 1.0 to 2.0 mg or pediatric dose of 0.01 
mgikg (minimum 0.01 mg) should be administered 
intravenously. If intravenous access cannot be established, 

atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every 15 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. In seriously poisoned patients, 
very large doses may be required. Alterations of pulse rate 
and pupillary size should not be used as indicators of 
treatment adequacy. Pralidoxime should be administered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24 to 36 hours after exposure. Doses 
are as follows: adult 1 .O g; pediatric 25 to 50 mgfkg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount of atropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxime may also be given intramuscularly. 
Early administration of diazepam in addition to the 
combined atropine and pralidoxime treatment may help 
prevent the onset of seizures and potential brain and cardiac 
morphologic damage following high-level organophosphate 
poisoning. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “ Chlorethoxyfos Facts,” (June 

httr,:/l~~vw.epa.~ovlREDslfactsheets/chlorethfact.pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Chlorethoxyfos”, 40 CFR 180.486. 
wvw.epa.gov/pesticides/food/viewtols.htm 

2000). 

C h I orfe na pyr 

Use Type: Insecticide and miticide 
CAS Number: 122453-73-0 
Formula: C,,H, ,BrClF,N,O 
Alert: Chlorfenapyr is a new pesticide that, in 2000, 
American Cyanamid applied for registration with the U.S. 
EPA for food crop use. Objections arose because it could 
greatly harm the bird population. The application was 
withdrawn and reapplied for, and accepted for non food use 
in January, 200 1. 
Synonyms: lH-Pyrrole-3-carbonitriIe, 4-bromo-2-(4- 
chlorophenyl)-l-(ethoxymethyl)-5-(trifluoromethyl)-; 4- 
Bromo-2-(4-chlorophenyl)-  1 - (e thoxymethyl)-5-  
(trifluoromethyl)pyrrole-3-carbonitrile (IUPAC) 
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Trade Names: AC 303630@; CL 303630@; PHANTOM@, 
BASF Agricultural Products Group (Germany); PIRATE@; 
PYLON@, BASF Agricultural Products Group (Germany); 

Producers: Agsin (Singapore); BASF Agricultural Products 
Group (Germany) 
Chemical Class: Pyrazole; Pyrroles (new); Halo-organics 
EPMOPP PC Code: 129093 
California DPR Chemical Code: 3938 
Uses: Used on ornamental crops in commercial greenhouses 
to control mites, caterpillar pests, thirps and fungus gnats. 
Not for food use. Registered in the U.S. January, 2001. 
Chlorfenapyr has not been previously registered in the 
United States. However, it has been used on cotton (under 
the trade name Pirate) under Sec. 18 of the Federal 
Insecticide Fungicide and Rodenticide Act (FIFRA). 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Unclassifiable 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Fact Sheet, “Chlorfenapry,” 
W a s h i n g t o n ,  D C  ( J a n u a r y  2 0 0 1 ) .  
h ttp:/I~~vw.epa.gov/opprdOO I lfactsheetslchlorfenap\;r.pdf 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

SUMILARV~ 

C h lo rfenvi n p hos 

Use Type: Insecticide 
CAS Number: 470-90-6 
Formula: C ,2H ,,CI,O,P 
Alert: Banned in the U.S. since 1991 and in Australia since 
December, 2000. 

S y n o n y m s :  B e n z y l  a l c o h o l , 2 , 4 - d i c h l o r o - a -  
(ch1oromethylene)-, Diethyl phosphate; Clorfenvinfos 
(Spanish); 0-2-Chloor- 1 -(2,4-dichloor-fenyl)-vinyl-0, 0- 
diethylfosfaat (Dutch); 0-2-Chlor-1-(2,4-dichlor-phenyl)- 
vinyl-0, 0-diaethylphosphat (German); 2-Chloro- 1 -(2,4- 
dichloropheny1)vinyl diethyl phosphate;J-2-Chloro- 1 -(2‘,4’- 
dichlorophenyl) vinyl dethylphosphate; Chlorofenvinphos; 
Chlorphenvinfos; Chlorphenvinphos; Clofenvinfos; 0-2- 
Cloro- 1 -(2,4-dicloro-fenil)-vinil-O, 0-di etilfosfato (Italian); 
CVP; O,O-Diethyl0-(2-chloro- 1 -(2’,4’-dich1orophenyl)vinyl) 
phosphate; Diethyl1-(2,4-dichlorophenyl)-2-chlorovinyl 
phosphate; ENT 24969; Phosphate de 0,O-diethyle etdeo-2- 
chloro- 1 -(2,4-dichlorophenyl) vinyle (French); Phosphoric 
acid, 2-chloro- 1 -(2,4-dichlorophenyl)ethenyldiethyl ester 
Trade Names: APACHLOR@; BIRLANE@; BIRLANE 
LIQUID@; C8949@; C-10015@; CFV@; CGA 26351@; 
COMPOUND 4072@, Shell Chemical Co. (UK) canceled 
104 04989; D E W T O N @ ,  Coopers Animal Health (USA) 
canceled 7/1/1987; GC 4072@, General Chemicals (USA); 
OMS 1328@; SAPECRON@; SAPECRON@ 240; 
SAPECRON@ IOFGEC; SD 4072@; SD 7859@; SHELL 
4 0 7 2 ~ ;  STELADONE@; SUPONA@; SUPONE@; 
UNITOX@; VINYLPHATE~ 
Producers: Cyanamid Agriculture Products (USA); 
Ehrenstorfer, Dr. (Germany); Shell Chemical (UK); Sigma- 
Aldrich Laborchemikalien (Germany) 
Chemical Class: Organophosphate; Halo-organics 
EPMOPP PC Code: 084 10 1 
California DPR Chemical Code: 306 
ICSC Number: 1305 
RTECS Number: TB8750000 
EEC Number: 0 15-07 1-00-3 
EINECS Number: 207-432-0 
Uses: Since 199 1, all products containing chlorfenvinphos 
have been banned in the U.S. It was widely used to control 
pests such as flies, fleas and mice. It is used in veterinary 
applications to control ticks and buffalo flies on cattle and 
blowflies on sheep. It is also used to control insects in 
mushroom, potato, lucem, dairy barns and pasture crops. 
U.S. Maximum Allowable Residue Levels 
The Food and Drug Administration (FDA) has set 
tolerances for chlorfenvinphos for agricultural products 
ranging from 0.005 to 0.2 parts chlorfenvinphos per million 
parts of food (0.005-0.2 ppm). 
CarcinogedHazard Classijications 
WHO Acute Hazard: Class lb, highly hazardous 
Regulatory Authority: 

Very Toxic Substance (World Bank)(”) 
The “Director’s List” (CAL/OSHA) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 

Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
Hazardous Substances: TPQ = 500 Ib (227 kg) 

kg) 
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U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) 

Description: Chlorfenvinphos is a nonflammable, yellow or 
amber liquid with a mild odor. Slightly soluble in water; 
solubility = 145 ppm @ 23OC. Boiling point = 110°C @ 
0.001 mmHg; 168-170°C @ 0.5 mmHg. Melting/Freezing 
point = -16 to -23°C. Vapor pressure = 1.9 x lo-’ mmHg @ 
25 “C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 1, Reactivity 0. Log KO, = 

3.82. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. 
Incompatibilities: Strong oxidizers, strong bases, moisture. 
May be corrosive to metals in the presence of moisture. 
Permissible Exposure Limits in Air: No standards set. 
However, it should be recognized that this chemical can be 
absorbed through the skin, thereby increasing exposure. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV #5600, Organophosphorus pesticides.(”) 
Permissible Concentration in Water: 0.1 mg/L in drinking 
water is a recommended drinking water limit. 
Routes of Entry: Inhalation, passes through the unbroken 
skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Highly toxic (LD,, rats = 10 mgikg). 
Symptoms exhibited on chlorfenvinphos exposure are 
typical of cholinesterase poisoning. Nausea is often first 
symptom, with vomiting, abdominal cramps, diarrhea, and 
excessive salivation. Headache, giddiness, weakness, 
tightness in chest, blurring of vision, pinpoint pupils, loss of 
muscle coordination, and difficulty breathing. Convulsions 
and coma precede death. Higher exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Chlorfenvinphos can 
cause the heart to beat slower (bradycardia) or irregularly 
(arrhythmia). Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: There is no evidence that long-term 
exposure to small amounts of chlorfenvinphos causes any 
harmful health effects in people. It is not known whether 
chlorfenvinphos can affect reproduction or cause birth 
defects in people. One animal study reported decreased 
fertility in rats given chlorfenvinphos in their food, and 
another study reported that chlorfenvinphos interfered with 
the development of rats when the pregnant animals were fed 
chlorfenvinphos. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
MedicalSurveillance: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 

pulmonary edema may be delayed. Before employment and 
at regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists ofthorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion; Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
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alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 gikg (infant, child, and adult dose). A 
soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specifically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup ofwater. Do NOT give activated charcoal before or with 
ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the nicotinic 
and muscarine effects of organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of atropine in 
adults should be determined by the severity ofsymptoms: An 
initial adult dose of 1.0 to 2.0 mg or pediatric dose of 0.01 
mgkg (minimum 0.01 mg) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every 15 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. In seriously poisoned patients, 
very large doses may be required. Alterations of pulse rate 
and pupillary size should not be used as indicators of 
treatment adequacy. Pralidoxime should be administered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24 to 36 hours after exposure. Doses 
are as follows: adult 1.0 g; pediatric 25 to 50 mg/kg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount of atropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxime may also be given intramuscularly. 
Early administration of diazepam in addition to the 

combined atropine and pralidoxime treatment may help 
prevent the onset of seizures and potential brain and cardiac 
morphologic damage following high-level organophosphate 
poisoning. 
References: 
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C h lorfl uazu ro n 

Use Type: Insecticide 
CAS Number: 7 1422-67-8 
Formula: C2,,H,CI3F3N3O3 
Alert: Withdrawn, as one of 320 pesticides, by the European 
Commission July 25, 2003. Also withdrawn in Australia 
where contamination of livestock has resulted in a multitude 
of law suits. 
Synonyms: Benzamide, N-[((3,5-dichloro-4-{ (3-chloro-5- 
(trifluoromethyl)-2-pyridinyl} oxy} phenyl)amino)carbonyl]- 
2,6-difluoro- (9CI); N-[4-(3-Chloro-5-trifluoromethyl-2- 
pyridinyl-oxy)-3,5-dichloro-phenyl-aminocarbony~]-2,6- 
difluorobenzamide; CFZ 
Trade Names: ATABRON@; CGA- 1 129 13@; EXTERRA 
REQUIEM TERMITE BAIT@, HELIX@, Crop Care 
Australasia (Australia), canceled; IK1-7899@; PP- 145@; UC- 
62644@ 
Producers: Crop Care Australasia (Australia); ICI Group 
(UK); Union Carbide (USA) 
Chemical Class: Pyridine 
EPMOPP PC Code: 108202 
Uses: Not registered in the U.S. Used as an insect 
development inhibitor insecticide for control of termites in 
the soil, moths and other insects, primarily on cotton. 
Carcinogen/Hazard Classifications 
WHO Acute Hazard: Class U, unlikely to be hazardous 
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Synonyms: Benzamide, N-[((3,5-dichloro-4-{ (3-chloro-5- 
(trifluoromethyl)-2-pyridinyl} oxy } phenyl)amino)carbonyl]- 
2,6-difluoro- (9CI); N-[4-(3-Chloro-5-trifluoromethyl-2- 
pyridinyl-oxy)-3,5-dichloro-phenyl-aminocarbonyl]-2,6- 
difluorobenzamide; CFZ 
Trade Names: ATABRON@; CGA-1 12913@; EXTERRA 
REQUIEM TERMITE BAIT@, HELIX@, Crop Care 
Australasia (Australia), canceled; IKI-7899@; PP-145@; UC- 
62644@ 
Producers: Crop Care Australasia (Australia); ICI Group 
(UK); Union Carbide (USA) 
Chemical Class: Pyridine 
EPMOPP PC Code: 108202 
Uses: Not registered in the U.S. Used as an insect 
development inhibitor insecticide for control of termites in 
the soil, moths and other insects, primarily on cotton. 
CarcinogedHazard Clussifications 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White powder. Odorless. Disperses in water. 
Permissible Concentration in Water: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
Routes of Entry: Eyes and inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: Mechanical action of the powder 
may cause mild eye irritation and coughing. 
Points of Attack: Eyes and throat 
Medical Surveillance: 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 

C h lo ri m u ro n -et hy I 

Use Type: Herbicide 
CAS Number: 90982-32-4 
Formula: C,,H, ,CIN,O,S 
Synonyms: Benzoic acid,2-[((((4-chloro-6-methoxy-2- 
pyrimidinyl)amino)carbonyl)amino)sulfonyl]-,ethyl ester; 
Caswell  No.  I93B;  Chlorimuronethyl es ter ;  
Chlorimuronethyl [Ethyl-2-[(((4-chloro-6-methoxyprimidin- 
2-yl)-carbonyl)-amino)sulfonyl)benzoate]; 2-[((((4-Chloro- 
6-methoxy-2-pyrimidinyl)amino)carbonyl)amino) 
sulfonyl]benzoic acid, ethyl ester; Ethyl-2-[(((4-chloro-6- 
methoxyprimidin-2-yl)-carbonyl)-amino)sulfonyl] benzoate; 

E thy l  2-[((4-chloro-6-methoxypyrimidine-2- 
yl)aminocarbonyl)aminosulfonyl]benzoate; Ethyl 2-[((((4- 
chloro-6-methoxy-2-pyrimidinyl)amino)carbonyl)amino) 
sulfonyl]benzoate 
Trade Names: AUTHORITY@, FMC Agricultural Products 
(USA); CANOPY@ (chlorimuron-ethyl + Metribuzin), 
DuPont Crop Protection (USA); CLASSIC@, DuPont 
(USA); CONCERT@, DuPont Crop Protection (USA); DPX- 
F6025@, DuPont (USA); GEMINI@, DuPont Crop 
Protection (USA), canceled 10/11/1994; LOROX@, DuPont 
Crop Protection (USA), canceled 1/17/1996; PREVIEW@, 
DuPont Crop Protection (USA), canceled 3/9/2000; 
RELIANCE@, DuPont Crop Protection (USA); 
SKIRMISH@, FMC Agricultural Products (USA); 
SYNCHRONCY@, DuPont Crop Protection (USA); 
SYNCHRONY@, DuPont Crop Protection (USA), canceled 
1/17/1996 
Producers: Agrimor International (USA); DuPont Crop 
Protection (USA); FMC Agricultural Products (USA) 
Chemical Class: Sul fonylurea 
EPMOPP PC Code: 12890 1 
California DPR Chemical Code: 2458 
Uses: Used to control broadleaf weeds and annual morning 
glory in soybeans and peanuts. 
Human toxicity (long-term): Very low-140.00 ppb, Health 
Advisory 
Fish toxicity (threshold): Very low-1308.29960 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for  
Chlorimuron-ethyl(40 CFR 180.429): 

Peanuts 0.02 
Soybeans 0.05 
Carcinogen/Hazard Classifications 
Label Signal Word: CAUTION or WARNING 
Regulatory Authority: 

EPCRA Section 313 Form R de minimis concentration 
reporting level: 1 .O%. 
EPA 40 CFR 372.65, Toxic Chemical Release, Specific 
Toxic Chemical Listings 

Description: Off white to pale yellow crystals or powder. 
Odorless. Soluble in water. Melting point = 18 1 "C. 
Incompatibilities: Nitrates. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin and eye contact. 
Harmful Effects and Symptoms 
Sltort Term Exposure: Contact with eyes or skin may cause 
irritation or bums. Inhalation of dust should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
Because this material has a low vapor pressure, significant 
inhalation of vapors is unlikely at ordinary temperatures. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 

CROP PPm 
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Long Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attack: Skin. 
Medical Surveillance: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

Pesticide Management Education Program, 
“Chlorimuron ethyl Herbicide Profile 4/86,” Cornell 
University, Ithaca, NY (April 4, 1986). 
http://pmep.cce.cornell.edu/profiles/herb- 
~rowthreg/cacodylic-cymoxaniI/chlorimuron-ethyI/herb- 
prof-chlorim-ethyl.html 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ C h l o r i m u r o n  e thy l , ”  4 0  C F R  180 .429 .  
http://www.setonresourcecenter.com/40CFR/Docs/wcdO 
004dJwcd04d68.asp 
California Environmental Protection Agency Chemical 
List of Lists, Sacramento CA (February 1997). 

C h I o rm ep h 0s 

Use Type: A soil insecticide 
CAS Number: 24934-91 -6 
Formula: C,H,,CIO,PS, 
Alert: No longer sold in the United States. 
S y n o n y m s :  S - ( C h l o r o m e t h y 1 ) - 0 , O - d i e t h y l  
phosphorodithioate; S-Chloromethy 1-0, 0-diethyl phosphor0 
d i  t h i  o a t  e ; S - C  h l o r o m e  t h y  1 -  0 , O -  d i e t  h y  I 
phosphorodithiothiolothionate; S-(Chloromethy1)-0,O- 
diethyl phosphorodithioic acid; S-(Chloromethyl) 0,O- 
diethyl ester phosphorodithioic acid; Phosphorodithioic acid, 
S-(chloromethyl) 0,O-diethyl ester 
Trade Names: DOTAN@; MC2 188@; SHERMAN@, Calliope 
(France) 
Producers: Calliope (France); Feinchemie Schwebda 
(Germany); Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Organophosphate; halo-organics 
EPMOPP PC Code: 295300 
RTECS Number: TD5 170000 

Uses: Not registered as a pesticide in the U.S. 
CarcinogedHazard Classijications 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulatory Authority: 

Superfund/EPCRA 40CFR355, Appendix B Extremely 

Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Inhalation Hazard Chemicals as 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: Chlormephos is an organophosphate, colorless 
to pale yellow liquid. Slightly soluble in water; solubility = 

60 ppm @ 20°C. Molecular weight = 234.72. Boiling point 
= 81-85”C @ 0.1 mmHg. Vapor pressure 5 x 10” mmHg @ 
20°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 1, Reactivity 0. 
Incompatibilities: Contact with strong oxidizers may cause 
fire and explosion. May corrode metals. 
Permissible Exposure Limits in Air: No standards set. 
Passes through the skin. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatographyElame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV #5600, Organophosphorus pesticides.(18) 
Routes of Entry: Inhalation, ingestion, skin contact, passes 
through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: This material is poisonous; it may be 
fatal if inhaled, swallowed, or absorbed through the skin. 
The acute LD,, (oral, rat) = 7 m a g  (highly toxic). 
Symptoms exhibited on chlormephos exposure are typical 
of cholinesterase poisoning. Nausea is often first symptom, 
with vomiting, abdominal cramps, diarrhea, and excessive 
salivation. Headache, giddiness, weakness, tightness in 
chest, blurring of vision, pinpoint pupils, loss of muscle 
coordination, and difficulty breathing. Death may occur 
from failure of the respiratory center, paralysis of the 
respiratory muscles, intense bronchoconstriction, or all 
three. Convulsions and coma precede death. Higher 
exposures can cause pulmonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death. Chlormephos can cause the heart to beat slower 
(bradycardia) or irregularly (arrhythmia). Delayed 
pulmonary edema may occur after inhalation. 
Long Term Exposure: There is limited evidence that this 
chemical may damage the developing fetus. Can affect the 
nervous system and cause impaired memory, depression, 
anxiety, or irritability. Repeated exposure may damage the 
nerves, causing weakness, prickly feeling, and affect 
coordination in the arms and legs. Symptoms resembling 
influenza with headache, nausea, weakness have been 
reported. 

Hazardous Substances: TPQ = 500 lb (227 kg) 

kg) 
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Points ofAttrrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlictil Surveillnn ce: Me d i c a 1 observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels. risk of poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First A iff: Treatment for organ o p h 0s p h a t e poi son i n g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the inucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, itnmediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion; Call poison control. Loosen all 

clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 

cases you may he specifically instructed by poison control 
to induce vomiting by way qf 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup ofwuter. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of I .O to 2.0 mg 
or pediatric dose of 0.01 tngikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. I n  seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in  symptoms and the amount ofatropine necessary 
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to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substances Fact Sheets, Chlormephos,” 
Trenton, NJ (August 2000). 
wnvw.state.ni .iis/hcalth’eoh/t-tk~vebi’2235.pdf. 
U.S. Environmental Protection Agency, “Chemical 
Profile: Chlormephos,” Washington, DC, Chemical 
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Agency for Toxic Substances and Disease Registry, U.S. 
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Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

C hlormequat Chloride 

Use Type: Plant growth regulator 
CAS Number: 999-8 1-5 
Formula: C, H I  )C 1,N; C I C H ?C H2N( C H ;) ;C I 
Sy~ronyms: Ammonium, (2-chloroethyl)trimethyl-, Chloride 
2 -c h I oro-N, N,  N-tr i me t h y I e t h an am i n iu in c h lor i de ; C ho I ine 
d i c h lor i de ; 2 -C h loraet h y I-tr i met hy I am tnon i umc h I or i d 
(German); 2-Chloroethyl trimethylainmoniuin chloride; 
Chlorcholinchlorid; Chlorcholine chloride; Chlormequat; 
Chlorocholine chloride; Uj-Chloroethyl)trimethylammonium 
chloride; 2-Chloro-N,N,N-triinethylaminonium chloride; (2- 
Chloroethyl)trimethylatnmoniutn chloride; 2-Chloro-N,N,N- 
ethyl)trimethylethanatniniuin chloride; Clormecuato de 
cloroacetilo (Spanish); Ethanaminium, 2-Chloro-N, N, N- 
trimethyl-, Chloride (9CI); NCI-C02960; Trimethyl-P- 
c h I ore t h y 1 ammo n i u in c h I o r i d ; Tr i in e t h y I -,f?-c h I or0 e t h y I 
ammonium chloride 
Trade Names: AC 38555@; ADJUST’, Mandops (UK); 
ATLAS CHLORMEQUATQ, Whyte Agrochemicals (UK); 
CCC PLANT GROWTH REGULANT@; 60-CS- 16’; 
CYCLOCEL@; CYCOCEL@, BAS F (Germany); 
CYCOCEL-EXTRA@, BASF (Germany); CYCOGAN@; 
CYCOGAN EXTRA@; CYOCEL@; El 38,555@: HlCO 
CCC@; HORMOCEL-2CCC@; INCRECEL@; LIHOCIN@; 
RETACEL@; RETAClL@; STABILAN@; TUR@; WR 62’ 
Producers: Agan Chemical Manufacturers Ltd. (Israel); 
Agsin (Singapore); BASF (Germany); Fluorochein (UK);  
Rhodia (France); Rhone-Poulenc Agro (France); Sigma- 

Aldrich Laborchemikalien (Germany); TCI America (USA); 
Whyte Agrochemicals (UK) 
Cliemicrrl Clrrss: Quaternary ammonium compound; Halo- 
organics 
EPMOPP PC Code: 0 1 8 1 0 1 
Californirr DPR Chemical Code: 1 5 12 
ICSC Number: 078 I 
RTECS Number: BP5250000 
EEC Number: 007-003-00-6 
EINECS Number: 2 13-666-4 
Uses: Said to be effective for cereal grains, tomatoes, and 
peppers. In California, major uses are in greenhouse plants 
and flowers and in nurseries. 
C~rrcinogen/Hrrzrrrll CiussiJicatiorts 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulutory Authority: 

Air Pollutant Standard Set (former USSR)‘”) 
Actively registered pesticide in California. 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 OO/ lO,OOO Ib (45,414,540 

Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Chlormequat chloride is a white to yellowish 
crystalline solid. Fishy odor. Soluble in water; solubility = 

75 g/100 ml @ 20°C. Molecular weight = 158.13. 
MeltingiFreezing point = 245°C (decomposes). Vapor 
pressure = very low. Hazard Identification (based on NFPA- 
704 M Rating System): Health 3, Flammability 0, Reactivity 
0. Highly soluble in water. Carrier solvents used in 
commercial products may alter physical and toxicological 
properties 
Imompatibilities: Chlormequat chloride decomposes on 
heating or in fire forming nitrogen oxides, carbon monoxide, 
and hydrogen chloride fumes. This chemical decomposes on 
heating with strong aqueous alkali solutions forming 
tritnethylamine and other gaseous products. Contact with 
strong oxidizers may cause fire and explosions. Attacks 
many metals in presence of water. 
Permissible Exposure Limits it? Air: There is no U.S. 
airborne exposure limit. This chemical can be absorbed 
through the skin, thereby increasing exposure. The former 
USSR‘”) has set a ceiling TLV in workplace air of 0.3 
tngim’. 
Permissible Concentrrrtion in Wrrter: The former USSR”i’ 
has set a MAC in surface water of 0.2 mg/L. 
Routes of Entry: Inhalation, absorbed through the skin. 
Hurmful Effects and Symptoms 
Short Term Exposure: The LD,,,, (oral, human) = 10 
indkg. I t  is an irritant and can be absorbed through the skin. 
Irritates the eyes and the respiratory tract. Higher exposures 
can cause pulmonary edema, a medical emergency that can 
be delayed for several hours. This can cause death. 
Exposure can cause nausea and vomiting. Higher levels can 

kg) 

kg) 
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cause slow or irregular heartbeat, tremors, seizures, and 
coma. This can be fatal. Chlormequat chloride may affect 
the nervous system. 
Long Term Exposure: May cause liver damage. 
Poirtts of Attack: Lungs, liver, nervous system. 
Merlicnl Surveillnnce: Liver function tests. Consider chest 
x-ray following acute overexposure. EKG examination of 
the nervous system. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Chlormequat 
C h l o r i d e , ”  T r e n t o n  NJ  ( A p r i l  1 9 9 9 ) .  
litti~:/l~~~\.v.state.ni .us/heal tli’coliirtkwcb’22j6.l,df 
U.S. Environmental Protection Agency, “Chemical 
Profile: Chlortnequat Chloride,” Washington, DC, 
Chemical Emergency Preparedness Program (October 3 I ,  
1985). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

C hloroacetalde hyde 

Use Type: Fungicide 
CAS Number: 107-20-0 
Forniulfi: C,H3CIO; CICH?CHO 
Synonyms: Acetaldehyde, chloro-; 2-Chloroacetaldehyde; 
Chloroacetaldehyde monomer; 2-Ch loroethanal; 2-Chloro- 
1 - e t h a n a l ;  C l o r o a c e t a l d e h i d o  ( S p a n i s h ) ;  
Monochloroacetaldehyde 
Producers: Cllariant (Switzerland); Daicel Chemical 
Industries (Japan); Fluorochem (UK); Junsei Chemical Co., 
Ltd. (Japan); Showa Denko (Japan); Sumitorno Seika 
Chemicals (Japan) 
ICSC Number: 0706 
RTECS Number: AB2450000 
RCRA Number: PO23 
EINECS Number: 203-472-8 

Uses: Chloroacetaldehyde is used as a fungicide, as an 
intermediate in 2-aminothiazole manufacture. It is used to 
control algae, bacteria and fungi in water. It is also used in 
dentistry and in bark removal from tree trunks. 
Regulrrtory Authority: . Air Pollutant Standard Set (ACGIH)“’ (Australia) 

(DFG)‘” ( HSE)‘33) (Israel) (Mexico) (Several States)(“’ 
(Several Canadian Provinces) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): PO23 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents. 
SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 

U.S. DOT 49CFR 172.10 I ,  Inhalation Hazardous 
Chemical 
Canada, WHMIS, Ingredients Disclosure List 

(454 kg) 

Description: Chloroacetaldehyde is a combustible, colorless 
liquid. Very sharp, irritating odor. Soluble in water; 
solubility = 4.42 x 10‘ ppm @ 20°C. Molecular weight = 

78.51. Boiling point = 85-90°C (decomposes) @ 760 
mmHg. MeltingIFreezing point = -16.3; also 4 3 4 8 ° C  
(MercWl2). Soluble in water. Flash point = 88°C (40% 
solutions). Autoignition = 88 “C. Vapor pressure = 139 hPa 
@ 25OC; 95 torr @ 20 “C. Log KO,, = < 0.5. Unlikely to 
bioaccumulate in marine organisms. 
Iiicompritibilities: Reacts with oxidizers, acids. On heating, 
chloroacetaldehyde forms chlorine fumes 
Permissible Exposure Limits in Air: The Federal (OSHA 
PEL) ceiling limit is 1 ppm (3 mgim’), not to be exceeded 
at any time. NIOSH‘2’ and ACGIH“) also recommend the 
same ceiling limit. The British (HSE)‘3’’, Australian, Israli, 
Mexican and Canadian Provinces of Alberta, British 
Columbia, Ontario, and Quebec have set a limit of 1 ppm (3 
mg/m’) as a ceiling value and the British HSE’s‘”’ STEL is 
1 ppm (3 mgIm’). The German DFG MAK is also 1 ppm 
and Peak Limitation is 2 times normal MAK ( 5  minute) not 
to be exceeded 8 times during a workshift”’. The NIOSH‘” 
IDLH level = 45 ppm. The odor threshold = 0.92 ppm. In 
addition, several states have set guidelines or standards for 
chloroacetaldehyde in ambient air(‘”) ranging from 1 .O pgitn’ 
(New York) to 25 pglm’ (Virginia) to 30 pgim’ (North 
Dakota) to 60 pgim’ (Connecticut) to 71 pglm’ (Nevada). 
Determinrition in Air: Si gel; Methanol; Gas 
chromatographyIElectrochemical detection; NIOSH IV 
Method #2015.(”) 
Permissible Concentrrrtioii in Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and skin contact. 
Hrirntful Effects and Symptoms 
Short Term Exposure: Corrosive to the eyes, skin, and 
respiratory tract. Contact can cause burns and permanent 
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damage. Higher exposures can cause pulmonary edema, a 
medical emergency that can be delayed for several hours. 
This can cause death. Can cause sensitization of skin and 
respiratory system. The LD,, (oral, mouse) = 2 1 mgikg. 
Long Term Exposure: This chemical may cause mutations. 
It can cause skin allergy and an asthma-like lung allergy. 
Poiitts qfAttack: Eyes, skin, respiratory system, lungs. 
Medical Surveillnrice: Consider the points of attack in 
preplacement and periodic physical examinations. Lung 
function tests., evaluation by a qualified allergist. Consider 
chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
30 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

U.S.  Envi ronmenta l  Pro tec t ion  Agency ,  
Chloroacetaldehyde. Health and Environmental Effects 
Profile No. 40, Office of Solid Waste, Washington, DC 
(April 30, 1980). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 4, 70-72. New York, Van 
Nostrand Reinhold Co. ( 1  982). 
California Environmental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Chloroacetaldehyde,” Washington, DC, Chemical 
Emergency Preparedness Program (October 3 I ,  1985). 
New Jersey Department of Health and Senior Services 
and Senior Services, “Hazardous Substance Fact Sheet: 
Chloroacetaldehyde,” Trenton, NJ (April 1998). 
~ ~ ~ ~ ~ . s t a t e . n j . u s / l i e a l  tliieoh ‘rtkweb/03 72.pdf 

Chloroacetic Acid 

Use Type: Herbicide and defoliant 
CAS Number: 79- 1 1-8 
Forniuln: C?H3CI0,; CICH,COOH 
Synonynzs: Acide chloracetique (French); Acide 
monochloracetique (French); Acido cloroacetico (Spanish); 
Acidomonocloroacetico (Italian); Acetic acid, chloro-; 

Chloracetic acid; Chloroethanoic acid; MCA; 
Monochloracetic acid; Monochloorazijnzuur (Dutch); 
Monochloressigsaeure (German); Monochloroacetic acid; 
Monochloroethanoic acid; NCI-C6023 I 
Producers: Acetex (Canada); Akzo Nobel (Netherlands); 
ATOFINA Chemicals (USA); Clariant (Switzerland); Daicel 
Chemical Industries (Japan); Dow Chemical (USA); GFS 
Chemicals (USA); ICC (USA); Merck (Germany); Mitsui 
Chemicals (Japan); Niacet (USA); Sigma-Aldrich 
Laborchemikalien (Germany); United Phosphorus (India); 
Whyte (UK) 
Cltemicnl Clmv: Halo-organics 
EPMOPP PC Code: 279400 
Ciilyornin DPR Clieniicrrl Code: 3 I02 
ICSC Number: 0235 
RTECS Number: AM575000 
EEC Number: 607-003-00- 1 
EINECS Number: 20 1 - 178-4 
Uses: Chloroacetic acid major use is a defoliant. It is also 
used as a chemical intermediate in the synthesis of sodium 
carboxymethyl cellulose (used for drilling muds, detergents, 
food, and pharmaceuticals), and such other diverse 
substances as ethyl chloroacetate, glycine, synthetic 
caffeine, sarcosine, thioglycolic acid, and various dyes, and 
synthetic caffeine. 
Cnrciriogeri/H(izartI Classijications 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

. 
Air Pollutant Standard Set (former USSR)‘4’’ (HSE)“’) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
AB 2.588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
U.S. DOT Inhalation Hazard Chemicals 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 00/l0,000 Ib (45,414,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.4.54 kg). 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .0% 
Canada. WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI) 

kg). 

Description: Colorless to white crystalline solid. It  has a 
strong vinegar-like odor and an odor threshold of 0.15 
mgim’. Very soluble in water; solubility = 85 gil00 ml. 
Molecular weight = 94.48. Boiling point = 188°C (a, /3, y 
forms). MeltingIFreezing point = 63°C (a);  5-56°C @); 
50°C (7). Vapor pressure = 1 mmHg @ 43. Flash point = 

126°C. Autoignition temperature = >500”C. Hazard 
Identification (based on NFPA-704 M Rating System): 
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Health 3, Flammability I ,  Reactivity 0. Log K,, = 0.24. 
Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: The solution in water is a strong acid. 
Contact with strong oxidizers, strong bases, and strong 
reducing agents can cause violent reactions. Chloroacetic 
acid decomposes on heating producing toxic and corrosive 
hydrogen chloride. phosgene gases. Attacks metals in the 
presence of moisture. 
Permissible Exposure Liniits iri Air: No U.S. exposure 
limits have been set by OSHA”’, NIOSH””, or ACGIH“’, 
however, the HSE(3’” (UK) and the American Industrial 
Hygiene Association recommends an airborne exposure 
limit of 0.3 ppm ( 1  mgim’)  TWA and the AIHA 
recommends a STEL of 1 ppm (4 mgim’). Skin absorbtion 
is indicated. This chemical can be absorbed through the 
skin, thereby increasing exposure. The former USSR- 
UNEP/IRPTC project(”” has set a MAC in workplace air of 
I .O mg/m’. 
Permissible Concentration in Wrrter: No criteria set, but 
runoff from spills or fire control tnay cause water pollution. 
Routes of Entry: Inhalation, ingestion and skin contact. 
This chemical can be absorbed through the skin, thereby 
increasing exposure. 
Harmful Effects and Symptoms 
Slrort Term Exposure: Corrosive to the eyes, skin, and 
respiratory tract. Contact can cause severe irritation and 
burns. Inhaling thid chemical can cause pulmonary edema, 
a medical emergency that can be delayed for several hours. 
This can cause death. Chloroacetic acid can cause a feeling 
of anxiety, restlessness, blurred vision, a feeling of “pins 
and needles” in the limbs, muscle twitching, and/or 
hallucinations, may affect the cardiovascular system, central 
nervous system and kidneys, resulting in heart problems, 
convulsions, and kidney damage. These effects may be 
delayed. Symptoms of exposure include irritation and pain 
in skin. If chloroacetic acid is inhaled the patient may 
exhibit difficulty in breathing. Vomiting may occur if the 
material is ingested. It can burn the skin, cornea and 
respiratory tract. This material is very toxic. The probable 
lethal oral dose is 50-500 mgikg of body weight, between 
one teaspoon and one ounce, for a 150 Ib. person. 
Chloroacetic acid is irritating to the skin, cornea, and 
respiratory tract and causes burns. It may severely damage 
skin and mucous membranes. Ingestion may interfere with 
essential enzyme systems and cause perforation and 
peritonitis. Burns to skin result in marked fluid and 
electrolyte loss. Death may follow if more than 3% of the 
skin is exposed to this material. Other health hazards include 
central nervous system depression, and respiratory system 
depression. 
Lorig Term Exposure: Repeated exposure tnay cause 
kidney damage and affect the lungs. 
Points of Attrick: Lungs, kidneys, central nervous system. 

Medical Surveillance: Lung function tests, kidney function 
tests. Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious, administer water or milk. Do not induce 
vomiting. Medical observation is recommended for 24 to 48 
hours after breathing overexposure, as pulmonary edema 
may be delayed. As first aid for pulmonary edema, a doctor 
or authorized paramedic may consider administering a 
corticosteroid spray. 
References: 

. 

New Jersey Department of Health and Senior Services 
and Senior Services, “Hazardous Substance Fact Sheet: 
Chloroacetic Acid,” Trenton, NJ (July 1996, rev. July 
2002). w\~v.state.nj.us/liealth/coliirtkwebiOj73.pdf 
National Institute for Occupational Safety and Health, 
Profiles on Occupational Hazards for Criteria Document 
Priorities: Monochloroacetic Acid, pp 309- 1 I ,  Report PB- 
274,073, Rockville, MD ( 1  977). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 3, No. 5, 99-101, New York, Van 
Nostrand Reinhold Co. ( 1  983). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Chloroacetic Acid,” Washington, DC, Chemical 
Emergency Preparedness Program (October 3 I ,  1985). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New York State Department of Health, “Chemical Fact 
Sheet: Chloroacetic Acid,” Albany, NY, Bureau of Toxic 
Substance Assessment (January 1986). 

1 -Chloro-I -nitropropane 

Use Type: Fungicide 
CAS Number: 600-25-9 
Formula: C,H,CINO,; C2H,CHCIN0, 
Synonyms: 1 -Chloro- I -nitropropano (Spanish); 
Chloronitropropane; 1 , l  -Chloronitropropane; Propane, 1 - 
chloro-l -nitro- 
Trrrrle Names: KORAX”; KORAX 6@; LANSTAN@ 
Cliemical Class: Halo-organics 
ICSC Number: 1423 
RTECS Number: TX5075000 
EEC Number: 6 10-007-00-6 
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Uses: This compound is also used in the synthetic rubber 
industry and as a component in rubber cements. 
Regulatory Autliority: 

Air Pollutant Standard Set (ACGIH)"' (Australia) 
(DFG)i3) (Israel) (Mexico) (Several Canadian 
Provinces) (Several States)'""' 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/OSH A) 
The "Director's List" (CALIOSHA) 
Canada, WHMIS, Ingredients Disclosure List 

Descripfion: Chloronitroproane is a flammable, colorless 
liquid with an unpleasant odor that causes tears 
(lachrymator). Slightly soluble in water; solubility = 6ppm 
@ 20°C. Molecular weight = 123.53. Boiling point = 

141°C. Vapor pressure 6 mtnHg @ 25°C. Flash point = 

62°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health U (unknown), Flammability 3, Reactivity 

liiconzpatibilities: Forms explosive mixture with air. Strong 
oxidizers may cause a fire and explosion hazard. May 
explode when exposed to heat. 
Perniissible Exposure Linzits in Air: The Federal limit 
(OSHA PEL)("' is 2 0  ppm ( I  00 m g h ' )  as is the Mexico 
and DFG MAK value"'. The TWA recommended by 
NIOSH'') and ACGIH"' is 2 ppm (10 mgim') as is the 
Australian and Israeli value. The NIOSH"' IDLH level = 

100 ppm. Canadian provincial limts are: British Columbia 
TWA 20 ppm and STEL of  30 ppm; Alberta, Ontario and 
Quebec TWA is 2 ppm and Alberta's STEL is 4 ppm. I n  
addition, several states have set guidelines or standards for 
chloronitropropane in ambient ranging from 10 pgim' 
(North Dakota) to 150 ,ugh' (Virginia) to 200 pgim' 
(Connecticut) to 238 pgim' (Nevada). 
Deterniirtatiori in Air: Chromosorb tube- 108: Ethyl acetate; 
Gas chromatographyiFlame ionization detection; See 
NlOSH Il(5) Method #S-21 I"'). 
Perniissible Coricerztratioii in Wrrter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and eye contact. 
Hrrrnzful Effects c r n d  Syniptonis 
SItort Term Exposure: I -Chloro- 1 -Nitropropane can affect 
you when breathed in. Exposure can irritate and burn the 
eyes, skin and cause respiratory tract irritation with 
coughing and/or shortness of breath. Higher exposures can 
cause pulmonary edema, a medical emergency that can be 
delayed for several hours. This can cause death. 
Long Term Exposure: May cause damage to the heart, 
liver, and kidneys. Similar irritating substances can cause 
lung injury and bronchitis. 
Poitits of Attcrck: In animals: respiratory system, lungs, 
liver, kidneys, cardiovascular system. 
Medical Surveillrnice: Consider the points of  attack in 
preplacement and periodic physical examinations. EKG. 

3 
1. 

Lung function tests. Liver and kidney function tests. 
Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

New Jersey Department of  Health and Senior Services 
and Senior Services, "Hazardous Substance Fact Sheet: 
1 -Chloro-l -Nitropropane," Trenton, NJ (March 2000). 
http://\.v\vw.state.ni .uslliealtli~eoli/rtk\~eb/O395.pdf 
California Environmental Protection Agency "Chemical 
List of  Lists," Sacramento CA (February 1997). 

p-C hloro-m-cresol 

Use Type: Fungicide and microbiocide 
CAS Number: 59-50-7 
Forniuln: C,H,C 10; C,H ,OH C H,C I 
Synonyms: Chlorocresol; p-chlorocresol; 4-Chloro-m- 
cresol; 6-Chloro-m-cresol; 2-Chloro-hydroxytoluene; 6- 
Chloro-3-hydroxytoluene; 4-Chloro-3-methylphenol; 4- 
Cloro-3-metilfenol (Spanish); 3-Methyl-4-chlorophenol; 
Parachlorometacresol; PCMC 
Trrrde Nrmzes: APTAL@; BAKTOL@; BAKTOLAN@'; 
CANDASEPTIC@; CMK@; NIPACIDE PCMC@; Clariant 
(Switzerland); OTTAFACT@; PARMETOL@; PARSOL@; 
PREVENTOL@, Bayer  CropScience  (Germany);  
RASCHITO; RASCHIT K@; RASEN-ANICON" 
Producers: Bayer CropScience (Germany); Clariant 
(Switzerland); Lancaster Synthesis (UK); Molekula Fine 
Chemicals (UK) 
Clteniical Clrrss: Chlorophenols; Halo-organics 
EPA/OPP PC Code: 064206 
California DPR Cliemical Code: 18 13 
ICSC Number: 0 13 1 
RTECS Number: GO7 100000 
RCRA Number: U039 
EEC Number: 604-0 14-00-3 
EINECS Number: 200-43 1-6 
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Uses: Primarily registered for non-food use. Used to control 
bacteria, yeasts and fungi in industrial environments, oil 
recovery operations and industrial preservatives, e.g., for 
paints, inks, glues, gums, textiles and leather goods. 
Carcinogen/Huzard Clrissifcations 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Californin Prop. 65: Listed 
Regulatory A utli ority: 

Proposition 65 chemical (CAL) 
Clean Water Act: Section 307 Priority Pollutants; Section 
3 I3 Priority Chemicals. 
RCRA Section 26 I Hazardous Constituents. 
RCRA Universal Treatment Standards: Wastewater 
(mgiL), 0.0 18; Nonwastewater (mglkg), 14 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL iig/L): 8040(5); 8270(20) 
EPCRA Section 304 RQ: CERCLA, 5,000 Ib (2270 kg) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CALIOSHA) as chlorophenols 
List of priority pollutants (U.S. EPA) 
EPCRA Section 313 (as chlorophenols) Form R de 
niininiis concentration reporting level: 1 .O% 

Description: Crystalline solid when pure. Odorless. Partially 
soluble in  water.  Molecular weight=142.57. 
MeltingiFreezing point = 56°C. Boiling point =235”C. Log 
KO,  = 3.12. Values above 3.0 are likely to bioaccumulate in 
aquatic organisms. 
Iticon~pritihilities: React with boranes, alkalies, aliphatic 
amines, amides. nitric acid, sulfuric acid. Contact with 
oxidizing agents may cause a fire and explosion hazard. 
Heat produces hydrogen chloride and chlorine. Corrosive to 
aluminum, copper, t in ,  and other chemically active metals. 
Perniissible Conceritrrrtiori in Wrrter: No criteria set for this 
chemical; however, EPA recommends that drinking water 
contain no more than 0.04 mgiL of 2-chlorophenol for a 
lifetime exposure for an adult, and 0.05 mgiL for a 1-day, 
10-day, or longer exposure for a child. 
Deterniitiation in Wrrter: Gas chromatography (EPA 
Method 604) or gas chromatography plus inass spectrometry 
(EPA Method 625). 
Routes ofEntry: Skin absorption, inhalation, ingestion, skin 
and/or eye contact. 
Hrirtnful Effects and Sj~niptonis 
Sliort Tern? Exposure: Inhalation can cause severe 
irritation, burns to the nose and throat, headache, dizziness. 
vomiting, lung damage, muscle twitching, spasms, tremors, 
weakness, staggering and collapse. Skin contact can cause 
severe irritation and burns. Can be absorbed through the 
skin to cause or increase the severity of symptoms listed 
above. Eye contact causes severe irritation. May cause 
burns. Ingestion can cause irritation, burns to the mouth and 
throat, low blood pressure, profuse sweating, intense thirst, 
nausea, abdominal pain, stupor, vomiting, red blood cell 

damage and accumulation of fluid in the lungs followed by 
pneumonia. May also cause restlessness and increased 
breathing rate followed by rapidly developing muscle 
weakness. Tremors, convulsions and coma can promptly set 
in and will continue until death. Based on animal studies, 
the estimated lethal dose is between one teaspoon and one 
ounce for a 150 pound adult. p-isomer: The substance 
irritates the eyes, the skin and the respiratory tract. The 
substance may cause effects on the central nervous system 
and bladder. 
Long Term Exposure: Skin sensitivity may develop. May 
have effects on the blood, heart, liver, lung, kidney. The 
state of New Jersey lists the 2-chloro-isomer as probable 
carcinogen in humans, and that it causes leukemia and soft 
tissue cancers in humans. Chlorophenols leave the body 
quickly, so they are not likely to accumulate in the mother’s 
tissues or breast milk. There are no human studies on the 
effects of chlorophenols on developing fetuses. Studies in 
rats showed that chlorophenols can pass through the 
placenta and produce toxic effects to the developing 
fetuses. The most common problems in children are delayed 
hardening of the bones of the breastbone, spine, and skull. 
Points of Attack: Liver, kidneys. An allergen, may cause 
skin irritation and sensitization. 
Merlicril Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver function tests. Kidney function tests. Examination by 
a qualified allergist. EKG. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formidations containing petroleuiii solvents 
are ingesfed Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED),p-Chloro-m-cresol”, Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( J a n u a r y  1 9 9 7 ) .  
htt~:/:www.epa.Sov:’oppsl-l‘d 1 /K EI)s!’3036red.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
Agency for lox ic  Substances and Disease Registry 
“Toxicological profile for chlorophenols,” 1999, Atlanta, 
GA. 
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C h loro benzi late 

Use Type: Miticide and insecticide 
CAS Number: 5 10- 1 5-6 
Formulu: C,,H &?Oi 
Sy 11 oriy ms : 4 - c h I o r o - a- ( 4 - 
chloropheny1)-a-hydroxy-.ethyl ester; Benzilan; benzilic 
acid, 4,4'-dichloro-,ethyl ester; Benzilic acid 4,4'-dichloro, 
ethyl ester; Benz-o-chlor; Chlorbenzilat; Chlorbenzalate; 4- 
Chloro-n-(4-chlorophenyl)-a-hydroxybenzeneacetic acid 
ethyl ether; 4,4'-Cichlorbenzilsaeureaethylester (German); 
4,4'-Dichlorobenzi I ic acid ethyl ester; 4,4'-dichlorobenzilate; 
ECB; ENT 18,596; Ethyl 4-chloro-a-(4-~hlorophenyl)-a- 
hydroxybenzene acetate; Ethyl-p,p'-dichlorobenzilate; Ethyl 
4,4'-dichlorobenzilate; Ethyl-4,4'-dichlorodiphenyl 
glycol late; Ethyl-4,4'-dichlorophenyl glycollate: Ethyl ester 
of 4,4'-dichlorobenzilic acid; Ethyl 2-hydroxy-2,2-bis(4- 
chloropheny1)acetate; NCI-C00408; NCI-C604 I3 
Trade Nrimes: ACAR'; ACARABENO, Syngenta 
(Switzerland), canceled; ACARABEN 4E@, Syngenta 
(Switzerland), canceled 12/23/1988; AKAR 338'; 
BENZILAN', Makhteshim-Agan Industries (Israel), 
canceled 710 1 / I  987; BENZ-0-CHLOR@, Tower Chemical 
(USA), canceled 7/01/1987; COMPOUND 338@; 
FOLBEX'; FOLBEX SMOKE STRIPS@; G 338@, Syngenta 
(Switzerland); G 23992', Syngenta (Switzerland); GEIGY 
338', Syngenta (Switzerland); KOP MITE@; MAL-O- 
CHLORO, Tower Chemical (USA), canceled 7/01/1987; M 
ITROL@, American Refining (USA), canceled 1 /06/1983; 
RID-A-MITE@, Tex-Ag Company (USA), canceled 
1.06/1983 
Producers: Helena Chemicals (USA): Makhteshim-Agan 
Industries (Israel); Syngenta (Switzerland) 
Clieniical Cliiss: Organocli lorine 
EPA/OPP PC Corle: 02880 1 
Crrliforttirr DPR Cliemicrrl Code: 1 32 
ICSC Number: 0749 
RTECS Number: DD2275000 
EEC Number: 607- 159-00-0 
EINECS Number: 208- 1 10-2 
Uses: It is used to kill mites. ticks, and other insects, and as 
a synergist for DDT. 
Humaii toxici?v Very low-I 40.00 ppb, 
Health Advisory 
Fish toxicity (tl~resholrl)~~~): Intermediate-8 1.03680 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crrrcirrogeti/H~~z(~r(l Clrssificutioris 
U.S. EPA Carcinogens: Group B2, Probable carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION or WARNING 
Reguldory Autliority: 

Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 

AB 1803-Well Monitoring Chemical (CAL) 

B e n ze n e a c e t i c a c i d , 

Section 112) 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(C ALiOSH A) 
The "Director's List" (CALIOSHA) 
EPA Hazardous Waste Number (RCRA No.): U038 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents. 
RCRA 40CFR268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.10; Nonwastewater 
(mgikg), N/A. 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
zig/L): 8270( 10) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 I3 Form R de nlinrrnxs concentration 
reporting level: 1 .0% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B). 

Description: Ethyl 4,4'-dichlorobenzilate is a colorless solid 
when pure. The technical product is a yellow or brown 
liquid. Slightly soluble in water; solubility = 13 ppm @ 
20°C. Molecular weight = 325.20. Boiling point = 

146-1 48°C. MeltingiFreezing point = 36-37°C. Vapor 
pressure = 6.8 x mmHg. @ 20°C. This chemical i s  not 
expected to bioconcentrate in aquatic organisins (SRC). 
However its metabolite, dichlorobenzophenone, has a Log 
KO,, = 4.8. Values at or above 3.0 are likely to 
bioaccutnulate in marine organisms. 
Iirconipritibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. Moisture may 
cause hydrolysis or other forms of decomposition. 
Permissible Exposure Limits in Air: No OELs have been 
established. 
Permissible Conceiitrrrtion in Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, absorbed through the skin, eye 
contact, ingestion 
Hmwful EJfects and Symptoms 
Sliort Term Exposure: Symptoms include apprehension, 
anxiety, confusion, nervous excitation; dizziness; headache; 
numbness and weakness in limbs; muscle twitching, 
tremors; nausea and vomiting; slow, shallow respiration. 
bluish face; convulsions; loss of consciousness; breathing 
stops; death. 
Long Term Esposure: This chemical may damage the inale 
reproductive glands. May cause liver and kidney damage. 
Repeated or prolonged exposure may af'fect the nervous 
system, causing a loss of coordination, muscle weakness, 
tremors, convulsions, dizziness, and possible coma. This 
chemical may be a human carcinogen. 
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Points of Attcick: Liver. kidneys, nervous system. 
MerlicalSurveillrrnce: Examination of the nervous system. 
Liver and kidney function tests. More than light alcohol 
consumption may exacerbate liver damage. Medical 
observation is recommended for 24  to 48 hours after 
breathing overexposure, as pulmonary edema may be 
delayed. 
First Aid: Speed in removing material from skin is of  
extreme importance. Eye contact can cause dangerous 
amounts of  these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Directly, 
irrigate with large amounts ofplain, tepid water or saline for 
20 minutes, occasionally lifting the lower and upper lids. 
During this time, remove contact lenses, if easily removable 
without additional trauma to the eye. Get medical aid 
immediately. Have physician check for possible delayed 
damage. Skin: Get medical aid. Skin and/or eye contact can 
cause dangerous amounts ofthcse chemicals to be absorbed 
into the bloodstream. Wearing the appropriate PPE 
equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 
water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines; therefore, items such as 
leather shoes, gloves, and belts should be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingestion: Call poison control. Looscn all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do i7ot induce vonii/ing.* In cases 
of ingestion, the patient is at risk of  CNS depression or 
seizures, which may lead to pulmonary aspiration during 
vomiting. If the victim is conscious and able to swallow, 
*administer an aqueous slurry of  activated charcoal at 1 
gtnikg (usual adult dose 60-90 g, child dose 25-50 g). A 
soda can and straw may be of  assistance when offering 
charcoal to a child. The efficacy of activated charcoal for 
some organochlorine poisoning (such as chlordane) is 
uncertain. If victim is i i nco~ i~c ioz i~  or havitlg convzil.sion~, 

do nothing except keep victim warm. * In  soine ca.ses yoir 
niay be spec(fica1ly instructed by Poison Control to induce 

vomiting by way o f  2 tablespoons qfsjvwp o f  ipecac (adult) 
washed down with a cup cf water. Do not give activated 

charcoal before or with ipeccrc sjwip. Ii7hcrlcrtion: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for 
organochlorine pesticidcs, immediately removc the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administer artificial respiration. Do no/ use 

iiioiith-to-t~iouth resuscitation; use hag/mask apparatus. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis. or pneumonitis. If 
breathing is difficult, administer 100% humidified 
supplemental oxygen through bagimask apparatus until 
medical help arrives. Do not leave victim unattended. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet ,  Ethyl-4,4’- 
dichlorobenzilate,” Trenton  NJ  ( M a y  1999) .  
h ttp : / /wvw. state . n i .u sill eal tli/coli/rt kwe bKQ0 5 .  rid f 
EXTOXNET, Extension Toxicology Network. “Pesticide 
Information Profile, Chlorobenzilate,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http://extoxnet.orst.edu/pips/chlorobe.htm 
California Environmental Protection Agency “Chemical 
List of  Lists.” Sacramento CA (February 1997). 

Chloroneb (ANSI) 

Use Type: Fungicide 
CAS Number: 2675-77-6 
Formulri: C, H & 1,0, 
Synonyms: Chloronebe (French); 1,4-Dichloro-2,5- 
dimethoxybenzene 
Trade Nrmies: CHLORAXYL@ SEED TREATER, Micro- 
Flo (USA); DELTA-COAT@ 11, Agriliance (USA); 
DEMOSAN@; SOIL FUNGICIDE@-I 823; TERSAN@ SP; 

Producers: Agriliance (USA); Gustafson (USA); Micro-Flo 
(USA); PbiiGordon (USA) 
Cliemical Class: Organochlorine; Halo-organics 
EPA/OPP PC Code: 02730 1 
Criliforrtia DPR Clreniicril Code: 135 
Uses: A systemic fungicide used to control snow mold on 
turf grass; used on cotton, sugar beets and bean seeds to 
control seedling disease. 
Hunirirr toxicity (lo~ig-term)‘~~’: Low-9 I .OO ppb, Health 
Advisory 
Fish toxicity (tlire~holr1)(~~): Very low-530.9 1 122 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrixitnum Allowrible Residue Levels f o r  Cliloroneb 
(40 CFR 180.257): 

CROP PPm 
Bean 0.1 
Bean, forage 2 .0  
Bect, sugar, roots 0.1 
Beet, sugar, tops 0.1 
Cattle, fat 0.2 
Cattle, meat 0.2 
Cattle, mbyp 0.2 
Cotton, forage 2.0 
Cotton, undelinted seed 0.1 
Goat, fat 0.2 

TERRANEB@ SP 
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Goat, meat 0.2 
Goat, tnbyp 0.2 
Hog, fat 0.3 
Hog, meat 0.2 
Hog, mbyp 0.2 
Horse, fat 0 .2  
Horse, meat 0.2 
Horse, mbyp 0.2 
Milk 0.05 
Sheep. fat 0.2 
Sheep, meat 0.2 
Sheep, inbyp 0.2 
Soybean 0. I 
Soybean, forage 2.0 
Crirciiio~eii/Haz~rrl Clrissifica fioiis 
Label Signal Word: WARNING, CAUTION or DANGER 
Regulrr fory Authority: 

Actively registered pesticide in California. 
AB 1803-Well Monitoring Chemical (CAL) 

Description: A solid. Molecular weight = 207.06. 
MeltingiFreezing point = 134°C. Boiling point = 262” @ 
744 mmHg. Vapor pressure = 3 x lo-’ mmHg. @ 20°C. 
Deferniiiirifioii iri Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 ( re~pirable)] .“~’  
Permissible Coriceiitrritiori iii Writer: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Hrrrnrful Effects ririd Syniptonis 
Short Tern? Exposure: Symptoms include apprehension, 
anxiety, confusion, nervous excitation; dizziness; headache; 
numbness and weakness in limbs; muscle twitching, 
tremors; nausea and vomiting; slow. shallow respiration, 
bluish face; convulsions; loss of  consciousness: breathing 
stops; death. 
Points of Affrick: May be fatal if inhaled, ingested, or 
absorbed through the skin 
Merlicril Surveillance: Medical observat ion is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. Ejw: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Directly, irrigate with large atnounts of  plain, 
tepid water or saline for 20  minutes, occasionally lifting the 
lower and upper lids. During this time, remove contact 
lenses, if easily removable without additional trauma to the 
eye. Get medical aid immediately. Have physician check for 
possible delayed damage. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 

PPE equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 
water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines; therefore, items such as 
leather shoes, gloves, and belts should be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingesfion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do not induce vomiting.* In cases 
of  ingestion, the patient is at risk of CNS depression or 
seizures, which may lead to pulmonary aspiration during 
vomiting. If the victim is conscious and able to swallow, 
*administer an aqueous slurry of activated charcoal at 1 
g d k g  (usual adult dose 60-90 g, child dose 25-50 g). A 
soda can and straw may be of assistance when offering 
charcoal to a child. The efficacy of  activated charcoal for 
some organochlorine poisoning (such as chlordane) is 
uncertain. If victim is unconscious or having convulsions, 
d o  nothing except keep victim warm. */n sonic cases j~ozi 
incy be spec!‘fically instructed by Poison Control to induce 
vomiling by way of 2 tablespoons of syrup of ipecac (uduli) 
washed down with a cup qfwater. Do not give activated 
charcoal before or with ipecac syrup. Inhalalion: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment  and respirator for 
organochlorine pesticides, immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administer artificial respiration. Do not use 
inouth-lo-niouth resuscitation; use bag/inask apparatus. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. If 
breathing is difficult, administer 100% humidified 
supplemental oxygen through bag/mask apparatus until 
medical help arrives. Do not leave victim unattended. 
References: 

Pesticide Management Education Program, “Chloroneb 
(Demosan, Tersan-SP) Chemical Profile 1/85,’’ Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( J a n u a r y  1 9 8 5 ) .  
h t t p ://I, m e I,. c c e . c o r n  e I I .  e d u / p r o f i I e s /  f u  n r! - 
netnat/aceticacid-etridiazole/chloroneb/fun~-prof- 
chloroneb. html 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
“Chloroneb”, 4 0  CFR 180.257, 
wvw.  e p a. po vi p e s t i c i d e s i  f bod :‘v i ew t o 1 s . h t ni 
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C h I orop hac i n o ne 

Use Type: Rodenticide 
CAS Number: 369 1-35-8 
Formulrr: C?;H,,CIO; 
Alert: Chlorophacinone could be hazardous to other small 
mammals and birds if used indiscriminately. Persons with 
bleeding problems and children should not come in contact. 
Human toxicity (long-term): Very high. 
Syn onynis: 2 -( a-p - 
chlorophenylacety1)indane- I , 3 - d i o n e ;  2 - [ ( p -  
Chlorophenyl)phenylacetyl]- 1 ,?-indandione; 2[2-(4- 
Chlorophenyl)-2-phenylacetyl]indan- 1,3-dione; 2[(4- 
Chlorophenyl)phenylacetyl]- 1 H-indene- 1,3(2H)-dione; 
Clorphacinon (Italian); [(4-Chlorophenyl)- 1 -phenyl]-acetyl- 
I,?-indandion (German); I -(4-Chlorphenyl)- 1 -phenyl-acetyl 
indan- IJ-dion (German); Clorofacinona (Spanish); 
Chlorphacinon (Italian); 1 H-Indene-l,3(2H)-dione. 2-[(4- 
chlorophenyl)phenylacetyl]-; 1 ,3-lndandione, 2-[(p- 
chlorophenyl)phenylacetyl]-; 2-[2-Phenyl -2- (4-  
chloropheny1)acetyll- 1,3-indandione 
Trade Nmzes: AFNOR’; CAID‘; DELTA’; DRATM; 
LIPHADIONEQ, LiphaTech (USA);  LM 9 1 ‘; 
MICROZUL@; MURIOL‘; PARTOX‘”:, LiphaTech (USA) 
canceled 7/1/1987; QUICK‘; RAMUCIDE@‘; RANAC@; 
RATOMET@; RAVIAC’; ROZOL@’, LiphaTech (USA) 
canceled7/lil987; TOPITOX@ 
Producers: Agrimor International (USA); BASF 
Agricultural Products Group (Germany); I.N.D.I.A. 
Industrie Chemiche (Italy); Jingma Chemicals Ltd. (China); 
LiphaTech (USA); Rhone-Poulenc Jardin (France) 
Clienzicril Clriss: 1 ,3-Indandione; Halo-organics 
EPA/OPP PC Code: 067707 
Californin DPR Clieniicrrl Code: 1625 
RTECS Number: NK5335000 
EINECS Number: 223-003-0 
Uses: This material is an anticoagulant rodenticide used 
around livestock and also on crops such as artichokes. Some 
brands are labeled for use indoors arid outdoors for the 
control of mice, rats, moles, muskrats, voles and vampire 
bats. 
Hunzrrii toxicity Extra h ig h-0.03 500 p p b, 
Health Advisory 
Fish toxicity ( t l i r e ~ I i o l ~ ~ ( ~ ~ ) :  I n t erm ed i at e-2 7.640 I 6 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
C~irciiiogeii/Hazrird Clrissijicritions 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulatory Authority: 

C h I o r  f ac  i n o n ( G e r in a n ) ; 

SuperfundiEPCRA 40CFR355. Appendix B Extremely 
Hazardous Substances: TPQ = 100110,000 Ib (45.4/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg). 

kg). 

EPAiSARA 302 (EPCRA) Extremely hazardous 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 

Description: Chlorophacinone is a pale yellow crystalline 
solid. Slightly soluble in water. MeltingiFreezing point = 

140°C. 
Pernii.s.sible Exposure Limits in Air: No standards set. 
Perniissible Coizcentrritiorz in Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion and skin contact. 
Harmful EJfects and Symptonzs 
Sliort Ternz Exposure: Contact with eyes or skin may cause 
irritation or injury. Contact may cause burns to skin and 
eyes. Symptoms ofexposure are similar to those ofwarfarin. 
Inhalation should be avoided; use NIOSH-approved air 
purifying respirators for pesticides. May be harmful if 
swallowed. Symptoms develop after a few days or a few 
weeks or repeated ingestion and include nosebleed and 
bleeding gums; pallor and sometimes a rash; massive 
bruises, especially of the elbow, knees, and buttocks; blood 
in urine and feces; occasionally paralysis from cerebral 
hemorrhage; and hemorrhagic shock and death. 
Chlorophacinone is highly toxic orally and by skin 
adsorption. The probable oral lethal dose for humans is less 
than 5 mg/kg to 50 mgikg, or between a taste (less than 7 
drops) and I teaspoonful for a 150 Ib. (70 kg) person. The 
LD,, (oral, mouse) = 1.06 mgikg. 
Long Term Exposure: See above 
Points of Attack: Blood, cardiovascular system 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iintnediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
‘Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

substances 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Chlorophacinone.” 
Trenton NJ (July 2000). 
http:i!\v\c?\i.slatc.ni .us/licalth!eoli/t-tkwcbi0.i10(l.pdf 
Pesticide Management Education Program, Chemical 
Profile 1/85 on Chlorophacionone (Rozol), Cornell 
University, Ithaca, NY (Modified March I ,  2002). 
http://ptnep.cce.cornell.edu/profiles/rodent/chloropliaci 
none/rod-prof-chlorophacinone. html 
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Ca I i forn ia Env i ro t i  me n ta I Protection Agency "C hem ica I 
List o f  Lists," Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, "Chemical 
Profile: Chlorophacinone," Washington, DC, Chemical 
Emergency Preparedness Program (October 3 I ,  1985). 

Chloropicrin 

Use Type: A soil fumigant and nematicide 
CAS Nuniher: 76-06-2 
Forntula: CC13N02 
Alert: A Restricted Use Pesticide (RUP) which is 
undergoing EPA reregistration under FIFRA. 
Syiionynts: A13-00027; Caswell No. 2 14; Chloroform, 
nitro-; Chloorpikrine (Dutch); Chloropicrine (French); 
Chlorpikrin (German); Clorpicrina (Italian. Spanish); 
Methane, trichloronitro-; Mycrolysin; NCI-C00533; 
N i t  r o t r i c h I o r o  in e t h a t i  e ; N i t  r o  c h I o r  o f o  r ni ; 
Trichloronitrotnethane: Trichlor 
Trrrrle N(rntes: ACQUINITE"; BROM-0-GAS", Great 
Lakes Chemical (USA) canceled 7/1/1987; BROZONE6', 
Dow AgroSciences(USA)canceled 3/11/1983; CHLOR-O- 
PIC@, Great Lakes Chemical (USA); DOWFUME'. Dow 
AgroSciences (USA); Albeinarle Corp. (USA); FUM-A- 
CIDE@ 15, AMVACChetnicals(USA)canceled6/19/1984; 
KLOP'; LARVACIDE', Soweco (USA) canceled 
11110/1983; LARVACIDE 100"; METAPICRINO, Dead 
Sea Bromine Group (Israel); NAMFUME", Univar USA 
Inc. (USA) canceled 913011991 ; NEMAX'; OG-25@; 
PESTMASTER' FUMIGANT 1, Velsicol Chemical Corp. 
(USA)canceled 5/12/1986; PICFUME": PIC-CHLORa 16, 
Soil Chemicals Corp. (USA); PICRIDE@'; PROFUME A*'; 
PS'; TELONEO. Dow AgroSciences (USA); TELONE" C. 
Dow AgroSciences (USA) canceled 311 811 987; TERR-O- 
CIDE@ 15, Great Lakes Chemical (USA) canceled 
11/10/1983;TERR-O-GAS'~, Great Lakes Chemical (USA): 
TIMBERFUME ll@, Ostnose Railroad Services, Inc. (USA); 
TRI-CLOR'. Trical Inc. (USA) canceled S/26Il 987; TRI- 
CON@; TRI-FORM'; TRIFUME", Univar USA Inc., (USA) 
canceled 91301199 I 
Producers: Albeinarle Corp. (USA); AMVAC Chemical 
Corp. (USA); Arvesta Corporation (USA); Dead Sea 
Bromine Group (Israel); Dow AgroSciences (USA);  Great 
Lakes Chemical (USA); ICI Group (UK); ISOCHEM 
(France); Mitsui Chemicals (Japan); Niklor Chemical 
(USA); Nippon Kayaku (Japan); Orica (Australia); Sigma- 
Aldrich Laborchetnikalien (Germany) 
Cli ent ictd Ckrss: H a I 0-0 rgan i c s 
EPA/OPP PC Code: 08 150 I 
Crrlifimiici DPR Clreniicul Code: 136 
ICSC Niunher: 0750 
RTECS Nuniher: PB6300000 
EINECS Nutither: 200-930-9 

Uses: Chloropicrin is used in the manufacture of the dye- 
stuff methyl violet and in other organic syntheses. It has 
been used as a chemical warfare gas. It is used as a preplant 
soil fumigant in seed beds and transplant nurseries for 
control of  verticillium wilt, nematodes, weed seeds and 
insects. In grain elevators, it is used to  control insects and 
rodents. The top five uses in California are on strawberries, 
tomatoes, bell peppers, and outdoor nursery plants. 
Huntcrii toxicity (I~ttg-terrn)'~~): Low-56.00 ppb, Health 
Advisory 
Fkli toxicity (tl~resholrl)(~~): High-1.37795 ppb. MATC 
(Maximum Acceptable Toxicant Concentration) 
U. S. Mrrxiniuni Allow rrble Resiilu e L eve1.s f o r  Clt loropicriii 
(40 CFR IXO.1008): (Note: N o  ppin values appear in this 
residue table issued by the USEPA) 
CROP PPm 
Barley, grain, post-h - 

Buckwheat, grain, post-h ~ 

Corn, field, grain, post-h ~ 

Corn, pop, grain, post-h - 

Oat, grain, post-h ~~ 

Rye, grain, post-h - 

Sorghum, grain, post-h - 

Wheat, grain, post-h - 

Rice, grain, post-h ~ 

Curciii ogeit/H(~za rrl CI(~s.sific(~ lions 
Label Signal Word: DANGER 
Regulrtory Autlrority: 

Banned or Severely Restricted (Various Countries) 

AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/OSH A) 

(UN)(I.3. 

The "Director's List" (CALIOSHA) 
Actively registered pesticide in California 
OSHA 29CFR 19 10. I 19, Appendix A.  Process Safety List 
of  Highly Hazardous Chemicals. TQ = 500 Ib (227 kg) 
Air Pollutant Standard Set (ACGIH)"' (Australia) 
(DFG)(-') (I ISE)(33) (Israel) (Mexico) (USSR. Japan)"" 
(Several States)("") (Several Canadian Provinces) 
Safe Drinking Water Act: Priority List (55 FR 1470) 
EPCRA Section 3 13 Form R de /vini/nzts concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Chloropicrin is a highly reactive, colorless. 
oily liquid. Sharp, penetrating odorthat causes tearing. Odor 
threshold = 1 . 1  ppm. Molecular weight = 164.38. Boiling 
point = 112°C. MeltingFreezing point = -64'. Slightly 
soluble in water; solubility = I950 ppm; 0.2272 g1lOO ml @ 
O"C, 0.1621 g 1 l O O  ml at 25°C. Vapor pressure = 16.9 
mmHg @ 20°C. 
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Iizcompcitibilities: Can be self reactive. Chloropicrin may 
explode when heated under confinement. Quickly elevated 
temperatures, shock, contact with alkali metals or alkaline 
earth may cause explosions. A strong oxidizer; violent 
reaction with reducing agents, aniline (especially in 
presence ofheat). alcoholic sodium hydroxide, combustible 
substances, sodium methoxide, propargyl bromide, metallic 
powders. Liquid attacks some plastics, rubber and coatings. 
Pernzissible Exposure Limits in Air: The Federal limit 
(OSHA PEL)'"', the DFG"', the HSE"", the Japanese'-''', 
Australian, Israeli, Mexican, and the ACGIH"' TWA value 
is 0.1 ppin (0.7 ingiin') and the ACGIH'", Mexican, and 
HSE'"' STEL value is 0.3 ppm, l h e  NIOSH"' IDLH level 
= 2 ppin. The former USSR"') has set a MAC for ambient 
air in residential areas of  0.0 1 mg/in' on a momentary basis 
and 0.007 nig/m' on a daily average basis. Several states 
have set guidelines or standards for chloropicrin in ambient 
air'"") ranging from 7-20 pgim' (North Dakota) to I 1.7 
pgiin' (Virginia) to 14 pg/m' (Connecticut) to 17 pg/ni' 
(Nevada). 
Defermirzrrfion in Air: No method available. 
Permissible Concentrrrtioii in Wder:  California'"'' has set 
guidelines for chloropicrin i n  drinking water of  50 pg iL  on 
a taste basis and 37  pgiL on an odor basis. 
Routes of Eiitry: Inhalation, ingestion, eye and skin contact. 
Hnrrnful Effects r ind Symptoms 
Short Term Exposure: Chlorpicrin was used as poison gas 
in WW 1. Exposure causes intense tearing of  the eyes, 
headache, nausea and vomiting. diarrhea, and cough. 
Contact can severely irritate the skin causing rash or burning 
sensation. Higher exposures can irritate and burn the lungs, 
causing a build-up of  fluid (pulmonary edema), a medical 
emergency that can be delayed for several hours. This can 
cause death. The LD,, (oral, rat) = 250 mgikg (moderately 
toxic). IDLH level = 2 ppin."*) 
Long Term Exposure: Repeated exposure can damage the 
lungs, causing bronchitis. It  may also damage the liver and 
kidneys. 
Poirtts of Atfrrck: Eyes, skin, respiratory system, liver, 
kidneys. 
Medical Sir r veillmice: Before beg i n t i  in g c m p I o y m e n t and 
at regular times after that, the following is recommended: 
Lung function test. If symptoms develop or overexposure 
has occurred, the following may be useful: Liver and kidney 
function tests. Consider chest X-ray following acute 
overexposure. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 

breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

EXTOXNET, Extension Toxicology Network, 
"Pesticide Information Profile, Chloropicrin." Oregon 
State University, Corvallis, OR. 
l i t t~~: l~ace .ace .ors t .cdu/ i~ i fo~e~to~net /~~ips~cl i ior .o~~i .h tm 
EPA, Office of  Pesticide Programs, Pesticide Residue 
Limits, '' Chloropicrin", 40 CFR 180.1008, 
h ttp:/lwcvw.epa. covipcst ic idcslfoodlviewto I s. h tni  
Sax, N.I., Ed., "Dangerous Properties of  Industrial 
Materials Report," 2, No. 2, 17-19, New York, Van 
Nostrand Reinhold Co. ( 1982). 
California Environmental Protection Agency "Chemical 
List of  Lists," Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services 
and Senior Services, "Hazardous Substance Fact Sheet: 
C h l o r o p i c r i n , "  T r e n t o n ,  N J  ( A p r i l  1 9 9 8 ) .  
lirtl,:./\~~~~\J.state.ni .usihealthleohirtkwebiO~O~ .pd f 

Chlorothalonil (ANSI) 

Use Tjpe: Fungicide 
CAS Number: 1897-45-6 
Fortitulrr: C,CI,N2; C,C 1 4 (  CN), 
Alert: A General Use Pesticide (RUP). In is the second most 
used fungicide in the U.S. It can be found in formulations 
with many other pesticides. 
Syrzoizyms: 1,3-Benzenedicarbonitrile,2,4,6,6-tetrachloro-; 
Chlorthalonil (German); 1,3-Dicyanotetrachlorobenzene; 
I s o p h t h a l o n i t r i l e ,  t e t r a c h l o r o ;  M e t a t e t r a c h l o r o  
phthalodinitrile; NCI-COO 102; 2,4,5,6-Tetrachloro- 1,3- 
be  ti z e  n e d i c a r  b o n it r i I e ; 2 , 4 , 5 , 6  - Te t r a c  h I o r o -  1 ,3 - 
dicyanobenzene; Tetrachloroisophthalonitrile; metu- 
tetrachlorophthalodinitrile; Tetrachlorophthalodinitrile, 
~netu-; Thalonil 
Trrrrle Ncrmes: A T L A S  CROPGARD', Whyte  
Agrocheinicals (UK); BANOL C', Bayer CropScience 
(Germany); BB CHLOROTHALONIL@; BOMmHgDIER"'; 
BRAVO", Syngenta (Switzerland); Zeneca Ag Products 
( U S A )  (now Syngenta); BRAVO" 6F, Syngenta 
(Switzerland); Zeneca Ag Products (USA) (now Syngenta); 
BRAVO@ 500, Syngenta (Switzerland); Zeneca Ag Products 
(USA) (now Syngenta); BRAVO@ 6F, Syngenta 
(Switzerland); Zeneca Ag Products (USA) (now Syngenta); 
BRAVO 1JLTREX@), Syngenta (Switzerland); Zeneca Ag 
Products (USA) (now Syngenta); BRAVO-W-75@, Syngenta 
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(Switzerland): Zeneca Ag Products (USA) (now Syngenta): 
CHILTERN OLE@; CI-ILORONIL', Veterinary & 
Agricultural Products Manufacturing Co., Ltd. (VAPCO) 
(Jordan); CONTACT' 75; DAC" 2787; DACONlL@), 
Syngenta (Switzerland); DACONIL@) 2787 FUNGICIDE, 
Syngenta (Switzerland): DACONIL' 2787 W. Syngenta 
(Switzerland): DACON I L@ F, Syngenta (Switzerland): 
DACONlL@ M, Syngenta (Switzerland); DACONlL@ 
TURF, Syngenta (Switzerland); DACOSOIL", Syngenta 
(Switzerland); DIVA FUNGICIDE". Bayer CropScience 
(Germany) canceled 9/13/200 I ; ECHOm, Sipcam Agro 
USA; EXOTHERM@; EXOTHERM TERMIL', Griffin 
L.L.C. (USA); FORTURF": FUNGINIL", Milenia Agro 
Ciencias (Brazil); IMPACT EXCEL"; JUPITAL@; 
N U O C I D E @ ;  O L E " ;  P I L L A R I C H R :  P O W E R  
CH LOROTHALON I L@ 50;  REPU LSE"'; RI DOM IL 
GOLDIBRAVO". Milenia Agro Ciencias (Brazil); 
SICLOR'); SIPCAM" UK ROVER 5000, Sipcain Agro 
USA; SWEEP'; TER-MIL": TPNm: TPN (PESTICIDE)"; 
TRIPART FABER", Makhteshim-Agan Industries (Israel); 
TRIPART ULTRAFABER', Makhteshim-Agan Industries 
(Israel); TUFFCIDEm 
Producers: A gs in 
(Singapore ); B ayer Crop Sc ience (G ernian y j ; B i es t er fe Id 
Sietnsgluess International. GnibH (Germany); China 
Chemical (China); Ehrenstorfer, Dr. (Germany); 
Fluorochetn (UK): Gharda Chemicals (India); Hebei 
Huafeng Chemical Group (China); Ishihara Sangyo Kaislia 
(Japan); Jiangmen Pesticide Factory (China); Jingtna 
Chemicals Ltd. (China); Ki-Hara Chemicals Ltd. (UK); 
KMG Chemicals (USA); Luxembourg Industries (PAMOL) 
(Israel); Makhteshim-Agan Industries (Israel); Milenia Agro 
Ciencias (Brazil); Shenzhen Guomeng Industry Co., Ltd. 
(China): Sigma-Aldrich Laborchemikalien (Germany); 
Sipcain Agro USA; Syngenta (Switzerland); Veterinary & 
Agricultural Products Manufacturing Co., Ltd. (VAPCO) 
(Jordan): Whyte Agrochemicals (UK); Zeneca Ag Products 
(USA) (now Syngenta) 
Clieiniciil Clriss: Ch loron i t ri le; H alo-organ ics 
EPMOPP PC Code: 08 190 1 
Criliforiiici DPR Clieinictil Code: 677 
ICSC Number: 0 I34 
RTECS Nuinher: NT2600000 
EEC Nuniher: 608-0 14-00-4 
EINECS Nuniher: 2 17-588- I 
Uses: Chlorothalonil is a broad spectrum fungicide. It is 
used on vegetables, peanuts, potatoes, sinall fruits, trecs, 
turf, roses, ornamentals, and other crops. In California, the 
top crops are tomatoes, onions, celery, and landscaping. I t  
targets fungal blights. needlecasts, and cankers on conifei- 
trees. It is also used as a fungicide additive in paints and 
gt-outs. 
Huiiiirii toxicity (Ioiig-tcrii~)(~~): I n termed i a t e 4 5 . 6 9  I 90 
ppb, CHCI, (Chronic Himan Carcinogen Level) 

Agr i in o r I n t e rn a t i o n a I (US A j : 

Cli lorotlt riloii il (40 CFR I 80.2 75) : 

Almond 
Almond, hulls 
Apricot 
Asparagus 
Banana 
Banana, pulp 
Bean, dry 
Bean, snap 
Blueberry 
Broccoli 
Brussels sprouts 
Cabbage 
Carrot 
Cattle, fat 
Cattle, kidney 
Cattle, meat 
Cattle, mbyp, 
except kidney 

Cauliflower 
Celery 
Cherry, sweet 
Cherry, tart 
Cocoa beans 
Coffee, bean 
Corn sweet kernels 
plus cob with husks removed 

Cranberry 
C ucu in ber 
Filbert 
Fruit, passion 
Ginseng, roots 
Goat, fat 
Goat, kidney 
Goat, meat 
Goat, mbyp, 
except kidney 

Hog, fat 
Hog, kidney 
Hog, nieat 
Hog, mbyp, 
except kidney 

Horse, fat 
Horse, kidney 
Horse, meat 
Horse, mbyp, 
except kidney 
Mango 
Melon 
Milk 
Mint, hay 

cnop 

~~ 

Fish tosicity (tlire~Iiold)(~~): H i g h 4 . 4  I59 I ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Mrrxiniuni Allowtrble Residue Levels f o r  

P P  
0.05 
1 .o 
0.5 
0. I 
0.5 
0.05 
0. I 
5.0 
1 .o 
5.0 
5.0 
5.0 
1 .0 
0.1 
0.5 
0.03 

0.05 
5.0 
15.0 
0.50 
0.50 
0.05 
0.2 

1 .o 
5.0 
5.0 
0. I 
3.0 
0.10 
0. I 
0.5 
0.03 

0.05 
0. I 
0.5 
0.03 

0.05 
0.1 
0.5 
0.03 

0.05 
I .o 
5.0 
0. I 
2.0 
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Mushroom 1 .0 
Nectarine 0.5 
Onion, dry bulb 0.5 
Onion, green 5.0 

Parsnip, roots I .0 
Papaya 15.0 

Peach 0.5 
Peaii u t 0.3 

Pistachio 0.2 
Plum 0.2 

Potato 0. I 
Pu in p k i n 5.0 
Sheep, fat 0. I 
Sheep, kidney 0.5 
Sheep, meat 0.03 
Sheep, tnbyp, 
except kidney 0.05 
Soybean 0.2 
Squash, summer 5.0 
Squash. winter 5.0 

Pepper, non-bell. 5 

Plum. prune 0.2 

Tomato 5.0 
Crircitio~en/Hrizrrrl Cleissif icci tions 
U.S. EPA Carcinogens: Likely carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Label Signal Word: Chlorothalonil is often used in 
combination with other compounds and. depending upon the 
form it lat io ns, requires d iffere tit I eve Is of S ignal 
Words-WARNING, CAUTION or DANGER. 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulritorj' Autliority: 

Carcinogen (Animal Positive) (NCI) (NTP) (California) 
EPCRA Section 3 I3 Form R de n7ir7inizi.s concentration 
reporting level: I .O% 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
Proposition 65 chemical (CAL) 
The "Director's List" (CAL/OSHA) 
Actively registered pesticide in California. 
CAI, Air Resources Board/AB 1807 Toxic Air  
Contaminants as cyanide compound 
Clean Air Act: Hazardous Air Pollutants (Title I ,  f'art A, 
Section I 12) as cyanide compound 
Clean water act: Section 307 Priority Pollutants as 
cyanide, total; Toxic Pollutant (Section 401.15) as 
cyanide compound 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanide compound 
RCRA Section 26 I Hazardous Constituents. as cyanide 
compound 

RCRA Universal Treatment Standards: Wastewater 
(mgiL), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mgikg), 590 (total); 30 (amenable) as cyanide compound 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ug/L): 90 I O(40) as cyanide compound 
Safe Drinking Water Act: MCL, 0.2 mgiL; MCLG, 0.2 
mgiL;Regulated chemical (47 FR 9352) as cyanide 
coinpoundEPCRA Section 304 RQ: CERCLA, 10 Ib 
(4.54 kg) as cyanide compound 
EPCRA Section 3 13 Form R de ruinimz,s concentration 
reporting level: 1 .O% as cyanide compound 
U.S. DOT Regulated Marine Pollutant (49CFR. 
Subchapter 172.10 1 .  Appendix B) as cyanides, mixtures 
or solutions 

Description: White, crystalline solid. Odorless. Soluble in 
water; solubility = 0.6 ppm @ 25°C. Molecular weight 
265.9 1. 
Boiling point = 350°C. MeltingiFreezing point = 260°C. 
Vapor pressure 1 x lo-' mmHg. @ 20°C. Based on the 
NFPA rating system. (FEMA) Hazard Identification: Health 
3, Flainmability I ,  Reactivity 0. BCF = -820. 
Bioconcentration in aquatic organisms may occur. 
I~iconiprrtibilities: Contact with strong oxidizers may cause 
a fire and explosion hazard. Thermal decomposition may 
include fumes of hydrogen cyanide. 
Permissible Exposure Lintits in Air: No standards set. 
However, inasmuch as it is a cyanide compound, the 
exposure limits are listed here: OSHA'" and ACGIH: 5 
mg/m'TWA; NIOSH? Ceiling limit, 4.7 ppm; 5 mgitn' per 
10 minutes as cyanides"'. All have notations that skin 
contact contributes significantly in overall exposure. IDLH 
level = 25 mgim' as CN 
Detertiiincition irr Air: NIOSII REL: (Nitriles) TWA 22 
mgim'; NIOSH REL: (Nitriles) CL 4 mg/m'il Sniinutc. See 
also NIOSH Criteria Document 78-2 I2 NITRlLES.(") 
Permissible Concentrrrtiori in Welter: The U.S. EPA has set 
a maximum contaminant level of cyanide in drinking water 
of 0.2 ppm (0.2 mgiL). A ten-day health advisory for a 1 0  
kg child has been calculated by EPA to be 0.25 mg/L. A 
longer term health advisory for a 10-kg child was calculated 
to be 0.15 mg/L and for a 70-kg adult was calculated to be 
0.525 mg/l,. The estimated excess cancer risk associated 
with lifetime exposure to drinking water containing 0.525 
mgiL of Chlorothalonil is 3 . 5 ~  10.'. 
Determiireition in Wuter: Analysis o f  chlorothalonil is by a 
gas chroniatographic (GC) method applicable to the 
determination of certain chlorinated pesticides in water 
samples. In this method, approximately 1 liter of sample is 
extracted with Methylene chloride. The extract is 
concentrated and the coinpounds are separated using 
capillary column GC. Measurement is made using an 
electron capture detector. The method detection limit has 
not been determined for chlorothalonil, but it is estimated 
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that the detection limits for analytes included in this method 
are in the range of 0.01 to 0.1 pgiL. 
Routes qf Eiztry: Inhalation, skin contact. 
Hiimiful Effects cind Syinptoms 
Johnson et a/. (1983) reported that chlorothalonil exposure 
resulted in contact dermatitis in 14 of 20 workers involved 
in woodenware preservation. The wood preservative used by 
the workers consisted mainly of “white spirit,” with 0.5% 
chlorothalonil as a fungicide. Workers exhibited erythema 
and edema of the eyelids. especially the upper eyelids, and 
eruptions on the wrist and forearm. Results of patch test 
conducted with 0.1 YO chlorothalonil i n  acetone were positive 
in 7 of 14 sub-jects. Reactions ranged from a few 
erythematous papules to marked popular erythema with a 
brownish hue without infiltration. Wilsor7 et id. (1985) gave 
chlorothalonil (98.1 YO pure with less than 0.03% 
hexachlorobenzene) to Fischer 344 rats (bO/sexidose) in 
their diet at dose levels of 0, 40, 80 or 175 mgikglday. 
Males were treated for I16 weeks. while females received 
the chemical for 129 weeks. Survival among the various 
groups was comparable. I n  both sexes, at the high dose 
level, there were significant decreases in body weights. In  
addition, there were also significant increases in blood urea 
nitrogen and creatinine, while there were decreases in serum 
glucose and albumin levels. In both sexes, there were dose- 
dependent increases i n  kidney carcinomas and adenomas at 
doses above 40 mgikgiday. In  the high-dose females, there 
was also a significant increase in stomach papillomas. The 
data show that, in the Fischer 344 rat, chlorothalonil is a 
carcinogen. The LD,,, (oral, rat) = 10 gikg (insignificantly 
toxic). 
Short Term Esposure: Irritates the eyes, skin, respiratory 
tract. Inhalation can cause coughing. phlegm, and/or 
tightness in the chest. 
Loiig Teriii Exposure: Repeated or prolonged contact with 
skin may cause nose bleeding, skin sensitization and 
dermatitis with skin rash. May affect the kidneys and 
gastrointestinal tract. This chemical causes cancer of the 
kidneys in animals. 
Poiiits ofAttrick: Skin.. lungs and kidneys. 
Metlicrrl Surveill(ii1ce: Complete blood count. Lung 
function tests. Kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
20-30 minutes, occasionally lifting upper and lower lids. 
Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. lfthis chemical has been inhaled, remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 

attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency. Office of 
Pest i c i de I i in its . 
“ C h l o r o t h a l o n i l , ”  4 0  C F R  1 8 0 . 2 7 5 .  
littp:/:’www.epa.~ovipes~icideslfoodiviewtoIs.litm 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Chlorothalonil,” Oregon State 
Un ive r s i ty ,  C o r v a l l i s ,  O R .  ( J u n e  1 9 9 6 ) .  
htt~://ace.ace.orst.eduiinfb!extoxtict~pips/clil~~rotli. htrn 
New Jersey Department of klealth and Senior Services, 
Hazardous Substance Fact Sheet, Chlorothalonil, 
Trenton NJ (April 1998). 
~ittp:il\Yww.state.ni . u s , h e a l t h ; ’ e o l i ~ r ~ k ~ ~ ~ b ~ O ~  I 5.pdf 
U.S. Environmental Protection Agency. “Chemical 
Profile: Chlorothalonil,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
“Handbook of Chemical Property Estimation Methods.” 
Amer Chemical Society, Washington DC, 1990. 

Pro grains , Pest i c i d e Re s i d u e 

0-C hlorotoluene 

Use Type: Insecticide and bactericide 
CAS Number: 95-49-8 
Forniulri: C,H,CI; CH;C,H,CI 
Sviioriynis: Benzene, 1 -chloro-2-methyl-; 2-Chloro- I - 
in e t h y 1 be nze  n e ; I - Met h y 1-2 - 
chlorobenzene; 2-Metliylchlorobenzene; Toluene, o-cliloro-; 
o- To I y Ic h I or i de 
Prorlircers: ATOFINA (France); Bayer Chemicals 
(Germany); China Chemical (China); EniChetn (Italy); 
Kawaguchi Chemical Industry (Japan); OxyChetn (USA); 
Sigma-Aldrich Laborcheniikalien (Germany); Tessenderlo 
(Be Ig ium) 
Cliemicril Clrrss: Halo-organics 
EPA/OPP PC Code: 2 16300 
Cri1ifi)riiiri DPR Cliemicril Code: 2467 
ICSC Number: 1458 
RTECS Number: XS9000000 
EEC Number: 602-040-00-X 
EINECS Number: 202-424-3 
Uses: o-Chlorotoluene is also widely used as a solvent and 
intermediate in the synthesis of dyes. synthetic rubber. 
pharmaceuticals, and other organic chemicals. 
Replritoiy Authority: 

Air Pollutant Standard Set (ACGIH)“) (Australia) 
(HSE)‘”) (Israel) (OSf 1A)‘5R’ (Several States)(’”) (Several 
Canadian Provinces) 
EPA Toxic Substance Control Act (‘I’SCA) Sec. 8(b) 
Chemical Inventory 
AB 1803-Well Monitoring Chemical (CAI,) 

2 - C h I o r  o t o I u e n e ; 
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Permissible Exposure Limits for Chemical Contaminants 
(CAL1OSHA) 
The “Director’s List” (CAL/OSHA) 
Canada, WHMIS. Ingredients Disclosure List 

Description: Colorless liquid with an aromatic odor. The 
odor threshold = 0.32 ppin. Slightly soluble in water. 
Molecular weight = 126.59. Boiling point = 159°C. Flash 
point = 52°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 2, Flaintnability 2, Reactivity 0. 
1iiconzp~tihilitie.s: I nco in pa t i b I e with acids, a I kal is, 
oxidizers, reducing materials, water. 
Perniissible Exposure Liiiiits iii Air: There is no OSHA‘” 
PEL. NIOSH‘” recoininends an airborne exposure limit of 
50 ppin (2.50 tnghn3) TWA for a 10-hour workshift and 
STEL of 75 ppin (375 nig/m.’) not to be exceeded during 
any 15 minute work period., with the notation “skin” 
indicating the possibility of cutaneous absorption. The 
ACGIH recommends the same TWA averaged over an 8- 
hour workshift and does not have an STEIL value“’. This 
chemical can be absorbed through the skin, thereby 
increasing exposure. There is no NIOSH‘” IDLH. The U K  
HSE, Australia, Israel, and Canadian provinces of Alberta, 
BC, Ontario, and Quebec have adopted the same TWA as 
NIOSH”) and Alberta, BC. Ontario use the same STEL 
value. Several states have set guidelines or standards for 
chlorotoluene in ambient air‘“’) ranging from 2.5-3.75 
m g h ’  (North Dakota) to 4.0 mg1m’ (Virginia) to 5.0 mgitn’ 
(Connecticut) to 5.95 mg/m’ (Nevada). 
Periiii.ssible Concetitrritioii in Wfrter: No criteria set, but 
EPA‘”’ has suggested a permissible ambient goal of 3,450 
pg1L based on health effects. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Hrirnzful Effects mid Syniptonis 
Short Term Exposure: Contact can irritate and burn the 
eyes and skin. Inhalation can irritate the respiratory tract. 
causing coughing, and/or shortness of breath. High exposure 
can cause dizziness, loss o f  coordination, convulsions and 
coma. Vasodilatation, labored respiration, and narcosis have 
been observed in test animals. 
Loiig Term Expo~i~re:  May affect the liver and kidneys. 
Poiiits of Attack: Eyes, skin, respiratory system. central 
nervous system, liver, kidneys. Prolonged or repeated 
contact may cause dermatitis. 
Merlictrl Surveillrnce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
liver function tests. Kidney function tests. Examination by 
a dermatologist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 

this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services 
and Senior Services, ”Hazardous Substance Fact Sheet: o- 
Chlorotoluene,” Trenton, NJ (November 1998). 
h~tp:~//www.statc.ni.us!hcalth/eoll’lrt~~v~b~ l42S.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Chloroxuron (ANSI) 

U.se Type: Herbicide 
CAS Nunzber: 1982-47-4 
Fornzulr: C ,  51H ,,CIN,O,; (CH,),NCONHC,H,OC,H,CI 
Syn orzynis : N’- [ 4 - (4 - c h I o r o p h e n o x y ) p h e ti y I ]  - N ,  N- 
dimethylurea; 3-[4-(4-Chlorophenoxy)plienyl]- I .  1 - 
ditnethylurea; 3-[p-(p-chlorophenoxy)phenyl- 1 ,  I ] -  
dimethylurea; Chloroxifenidum; Cloroxuron (Spanish); 
Urea, h”-[4-(4-Chlorophenoxy)phenyl]-N,N-diniethyl-; 
Urea, 3-lp-(p-chlorophenoxy)plienyl]- I, 1 -dimethyl- 
Trade Nrmzes: C 1983@, Ciba Specialty Chemicals 
(Switzer1and)U.S. DOT Regulated Marine PollutantCIBA 
I 9tUm, Ciba Specialty Chemicals (Switzerland); NOREX@; 
TENORAN”, Syngenta (Switzerland), canceled 71211 985 
Producers: C i ha Specialty C he in ical s ( S w i t zer I an d) ; S igma- 
A Id r i c h S y n ge n ta 
(Switzerland) 
Clr en iiccrl Clriss: U rea ; Ha 1 o -0 rgan i c s 
EPA/OPP PC Code: 02550 1 
Criliforniri DPR Clreniiccil Co(le: 576 
RTECS Number: Y S 6  I25000 
ElNECS Niiniher: 2 17-843-7 
Uses: A selective pre- and early post-emergency herbicide 
in soybeans, strawberries, onions, celery and ornamentals. 
It is a root- and foliage-absorbed herbicide selective in leek, 
celery, onion, carrot and strawbcrry. 
Huiiiriii to-vicity (lorig-term) (”): I n t e rm e d i at e-3 5.00 p p b , 
Health Advisory 
Fish toxicity (tlr reslr I n termed iate49.752 5 4 p p b. 
MATC (Maximum Acceptable Toxicant Concentration) 
Regulcitury Authority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CAL/OSHA) as chlorophenoxy 
pesticides 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
I lazardous Substances: TPQ = SOO/I 0,000 Ib (22714,540 
kg) 

La bo rc he in i kal i en ( G e r in an y ) ; 
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SuperfundiEPCRA 40CFR302.4 R Q :  EHS, I Ib (0.454 

Description: White crystalline solid. Practically insoluble in 
water; solubility = 3 ppm. Molecular weight = 290.77. 
MeltingiFreezing point = 15 I - 152°C. Vapor pressure = 3.9 
x lo-” mmHg. @ 20°C. Log KO,, = 3.9. Values at or above 
3.0 are likely to bioaccumulate in marine organisms. 
1ticonipatibilitie.s: Contact with strong oxidizers may cause 
fire and explosion hazard. When heated to decomposition 
this chemical may emit toxic nitrogen oxides and chlorine 
gas. 
Pernii,ssible E.qmsure Litnits in Air: No standards set. 
Pernzissible Coiiceiitraticin iii Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion 
Hrrrnlful Effects criirl Syniptoiiis 
Short Term Exposure: Slightly irritating to eyes and skin. 
The LDSO-oral (dog) is 10 mg/kg (highly toxic). The LD,,, 
(oral, rat) = 3700 mgikg. Chloroxuron is stated to be highly 
toxic to humans by ingestion and under certain conditions, 
it can form carcinogenic dimethylnitrosamine. A regulated, 
marked area should be established where this chemical is 
handled, used, or stored i n  compliance with OSHA standard 
I9 10.1045. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
RLf ereiices: 

kg) 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Chloroxuron,” 
Trenton NJ (August 2000). 
litti>: li\\~ww.state. ti i .us/hcaltli. c~~,liiitk\\;eb’22Jh.1,di’ 
Pesticide Management Education Program, Cornell 
University, “Chloroxuron Herbicide Profile 7185,” 
Ithica, NY (February 1985). 
http://pmep.cce.cornell.edu/profiles/herb- 
growthreg/cacodyl ic-cymoxani lich loroxuron/herb-prof- 
chloroxuron.html 
U.S. Environmental Protection Agency, “Chemical 
Profile: Chloroxuron,” Washington, DC. Chemical 
Emergency Preparedness Program (October 3 I ,  1985). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

4-C h I o ro-3,5-xylen o I 

Use Type: Microbiocide 
CAS Number: 88-04-0 
Forriiulri : C ii H ,,C I 0 
Syii oizyms: 4 -C h I o ro -3,s - d i in e t h y I ph e n o I : 
C h I oroxy I en o I ; C h 1 oro-m-xy lcno I : 3,5 - D i in e t h y 1-4 - 
chlorophenol; Parachlorometaxylenol; p-Chloro-ni-xylenol 
Trade N(~nie.~: BAR-FUNGAL PLUS@. canceled; BIO 
SLIME@, canceled; DESSON@; DETTOL’; ECOTRU‘; 
ESPADOL”; HUSEPT”; HUSEPT EXTRA@; NIPACIDE‘, 
Clariant International (Switzerland); OTTASEPT’, Clariant 
International (Switzerland), canceled; OTTASEPT‘K) 
EXTRA, Clariant International (Switzerland), canceled: 
PCMX; RBA 777” 
Prorlucers: Clariant International (Switzerland) 
Clr eniicrrl Cl(rss: Ch loro p h en o 1 
EPA/OPP PC Code: 08680 1 
Crrliforiiirr DPR Clremicul Code: 925 
Uses: Chloroxylenol was first registered in  the U.S. for use 
as a fungicide and is now applied as an antimicrobial for 
control of bacteria, algae and fungi in adhesives, emulsions, 
paints and wash tanks. It is registered for use in household 
and domestic dwellings, laundry equipment, bathrooms, 
diaper pails and in industrial water and aqueous systems. It 
is also used to sanitize industrial and hospital premises and 
pet living quarters, and in hand and body lotions. 
CrirciiioReii/Hrrzrrrrl Clmsificutioiis 
Label Signal Word: CAUTION or DANGER Note: In 
animal studies, one chlorophenol, 2,4,6-trichlorophenol, 
caused leukemia in rats and liver cancer in  mice. The 
Department of Health and Human Services has determined 
that 2,4,6-trichlorophenol may reasonably be anticipated to 
be a carcinogen. 
Regulutory Authority: 

Actively registered pesticide in  California. 
List of priority pollutants (EPA) as chlorophenols 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenols 
The “Director’s List” (CALiOSl IA) as chlorophenols 
Clean Water Act: Toxic Pollutant (Section 40 I .  15) other 
than those listed elsewhere; includes trichloro phenols. 
RCRA Section 26 1 Hazardous Constituents. waste 
number not listed as chlorophenols 
EPCRA Section 3 13 (as chlorophenols) Form R de 
miniinis concentration reporting level: 1 .O% 

Descriptioir: A white to buff crystalline powder. Phenolic 
odor. Slight soluble in water. Boiling point = 246°C. 
Melting/Freezing point = 116°C. Molecular weight = 

156.65. 
Iirconiprrtibilitie.~: React with boranes, alkalies, aliphatic 
amines, amides, nitric acid, sulfuric acid. Keep away from 
oxidizers (chlorates, nitrates, peroxides, permanganates. 
perchlorates, chlorine, bromine, fluorine, etc). 

Be nzyto I : 
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Permissible Conceritrrrtion in Writer: No criteria set for this 
chemical; however, EPA recommends that drinking water 
contain no more than 0.04 ing/L o f  2-chlorophenol for a 
lifetime exposure for an adult, and 0.05 mg/L for a I-day, 
10-day, or longer exposure for a child. 
Routes of Entry: Inhalation. absorbed by skin, ingestion. 
Harmful Effects rind Svntp fonts 
Slrort Ternz Exposure: Inhalation can cause severe 
irritation, burns to the nose and throat, headache, dizziness, 
vomiting, lung damage, muscle twitching. spasms, tremors, 
weakness, staggering and collapse. Skin contact can cause 
severe irritation and burns. May be absorbed through the 
skin to cause or increase the severity of symptoms listed 
above. Eye contact may cause severe irritation. May cause 
burns. Ingestion may cause irritation, burns to the mouth and 
throat, low blood pressure, profuse sweating, intense thirst, 
nausea, abdominal pain, stupor, vomiting, red blood cell 
damage and accumulation of  fluid in the lungs followed by 
pneumonia. May also cause restlessness and increased 
breathing rate followed by rapidly developing muscle 
weakness. Tremors, convulsions and coma can promptly set 
in and will continue unt i l  death. 
Lorig Ternz Exposure: Skin sensitivity may develop. May 
have effects on the blood, heart, liver, lung, kidney. The 
state of  New Jersey lists at least one chlorophenol as a 
probable carcinogen in humans; may cause leukemia and 
soft tissue cancers in humans. The substance may cause 
effects on the central nervous system and bladder. 
Chlorophenols leave the body quickly, so they are not likely 
to accumulate in the mother's tissues or breast milk. There 
are no human studies on the effects o f  chlorophenols on 
developing fetuses. Studies in rats showed that 
chlorophenols can pass through the placenta and produce 
toxic effects to the developing fetuses. The most common 
problems in children are delayed hardening of the bones of 
the breastbone, spine, and skull .  
Points qfAftrrck: Eyes, skin, respiratory system. 
iMerlicr11 Surveillrrnce: If symptoms develop or 
overexposure is suspected. the following may be useful: 
Liver function tests. Kidney function tests. Examination by 
a qualified allergist. EKG. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Note f o p / ~ ~ ~ . s i c i ~ 1 / 7  

or authorized iiiedical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

U.S. Environmental Protection Agency. "Reregistration 
Eligibility Decision (RED), Chloroxylenol," Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (September 1994). 
I i t t i ~ : . : ; ~ ~ ~ ~ i ~ . e p a . g o v / R E n s i j 0 4 5 . p d f  
California Environmental Protection Agency "Chemical 
List of  Lists," Sacramento CA (Febi-uary 1997) 
Agency for Toxic Substances and Disease Registry 
"Toxicological profile for chlorophenols," 1999, Atlanta, 
G A .  

C hlorprop ham 

U,se Type: Herbicide (pre-emergence) and plant growth 
regulator 
CAS Number: I 0 1 -2 1-3 
Fornzulr: C,,H ,?CINO? 
S'mriynts: Carbamic acid, (3-chlorophenyl)-, 1 -methylethyl 
ester; Chlor-IFC; Chlor-IPC; in-Chlorocarbanilic acid, 
isopropyl ester; 3-Chlorocarbanilic acid, isopropyl ester: 
Chloro IPC; N-(3-Chloro pheny1)carbamate disopropyle 
(French); N-3-Chlorophenylisopropylcarbamate; N-(3- 
Ch1orophenyl)carbamic acid, isopropyl ester; ( 3 -  
Chloropheny1)carbamic acid, I -methylethyl ester: 
Chloropropham; N-(3-chlor-phenyl)-isopropyl-carbamat 
(German); Chlorprophame (French): CICP: CI-IPC: CIPC: 
ENT 18,060; Isopropyl-m-chlorocarbanilate: Isopropyl-3- 
c 11 I o r o p h e n y I c a r b a in a t e ; I s o p r o p y I - A'- ( 3 - 
c h I o r o  p h e n y I ) c a r  b a m a t e  : o -  I s o p  r o p y  I - N -  ( 3 - 
chlorop1ienyl)carbamate; Isopropyl-N-(3-chlorphenyl)- 
carbamat (German) 
Trrrrle Nrrntes: ATLAS@ CIPC 40; BEET-KLEEN@ (with 
Feiiuron" and isopropyl carbanilate); BIJD-NIP@; 
CAMPBELL'S@ClPC 40%; CHLORO IPC": ELBANIL"; 
FASCO" WY-HOE; FURI,OE@; FURLOE'"' 4EC; JACK 
WILSON@ CHLORO 51 (OIL); LlRO METOXON"; 
MIRVALEm; MORCRAN" (with M- I -naphthylplithalaniic 
acid): MSS@ CICP; NEXOVAL? PREVENOL@ 56, Bayer 
CropScience (Germany) ;  PREVENTOL",  Bayer 
C ro p Sc i en ce (G erman y ) ; P R E V EN TO L" 5 6. Bayer 
CropScience (Germany); P R E W E E D ~ ~ ;  R E S I D U R E N ~ ;  
RESIDURENO EXTRA; SPROUT NIP": SPROUT-NIP" 
EC: SPUD-NIC@; SPUD-NIE'; STOPGERME*'-S; 
TATERPEX@; TRIPECO. (with carbamic acid, phenyl-, I -  
methylethyl ester); TRIHERBICIDE' CIPC; UNICROP" 
CIPC; WAREFOG@; YY@ 
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Producers: Cerexagri (France); Epochem Co.. (China); Ki- 
Hara Chemicals Ltd. (UK); Whyte Agrocheinicals ( U K  
Clieniicril Clrr.s.s: Carbamate; Halo-organ ics 
EPA/OPP PC Code: 0 I830 1 
Criliforiiicr DPR Clieniical Code: I4 1 
EINECS Number: 202-925-7 
Uses: Chlorpropham is a plant growth regulator that is used 
primarily in the U.S. to inhibit post-harvest potato sprouting. 
Other uses include pre-emergence control of grass weeds in 
alfalfa, beans, blueberries, cane berries, carrots, cranberries, 
ladino clover, garlic. seed grass, onions, spinach, sugar 
beets, tomatoes. safflower, soybeans, gladioli and woody 
nursery stock. It is used to control suckers in tobacco. 
Hunirrn toxicity Very I ow-3 5 0.00 p p b. 
Health Advisory 
Fi.sli toxicity (t l ire~lioIrl)(~~~: Low424.62703 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Crrrciiiogeii/Hrizrirrl Clrrssificrr fioiis 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class l J .  unlikely to be hazardous 
Regulrtory Autlrori[y: 

AB 1803 Well monitoring chemical (CAL) 
DHS drinking water action levels (CAL) 
Actively registered pesticides in California 

Description: Light-tan powder or commercial liquid. 
Slightly soluble in water. Solubility 89 ing/L @, 25°C. 
Molecular weight 213.67. Density = 1 . I 8  @! 30°C. 
MeltingiFreezing point = 41°C. Boiling point = 149°C. 
Vapor pressure = 8 x lo-" mmHg; 2 mmHg @! 149°C. 
Iizconipatihilitie.~: May form explosive materials with 
phosphorus pentachloride. 
Periiiissible Corrceritrritiorr irr Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption. ingestion, inhalation. 
Harmful Effects rind Syiiiptonis 
Short Term Exposirre: Eye pupils are small: blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating: hyperinotility, 
hallucinations; agitation: tingling ofthe skin; slow heartbeat: 
convulsions; fluid in  lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbainates spontaneously detach from 
the enzymes. Because this material has a low vapor 
pressure, significant inhalation of vapors is unlikely at 
ordinary temperatures. 
Long Term Exposiire: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 

nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: M ed i ca I observation i s 
recommended for 24 to 48 hours afier breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary in.jury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that. the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preeinployincnt levels, risk of poisoning is 
increased, even if results are in  lower ranges of "normal." 
Reassignment to work not involving carbamate pesticides is 
recoininended unt i l  enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAirl: Speed in removing material from eyes arid skin is 
of extreme importance. Eye.s: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin :  Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert. 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces ofwater. Check to sec if poison control instructs 
you to use ipecac syrup. otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUSOR HA VINC; CONVIJLLSIONS, do nothing 
except keep victim warm. *In soiiie cmes yozi iiiujl he 
,spec~ficullj* itis~riicted lyi poisoti conlid lo  indiice iwiiiting 
hji \ v q )  of'2 tablespoons ojsyriip of'ipccmc (udiilt) washed 
cloiiw i i~ith I I  czrp qfwu/er. Do NOT give activated charcoal 
before or with ipecac syrup. Inhulu/ion: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
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equipment and respirator for carbainate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagitnask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrivcs. Do not leave victim unattended. 
Note to physician or aiithori-ed iiiedical personnel. 
Administer atropine, 2 mg (ID0 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of  
atropinization (mydriasis. dry mouth, rapid pulse, hot and 
dry skin) occur: initiate treatment in children with 0.05 mg 
ingikg of  atropine; repeat at 5 to I0 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note; 2-PAMCI may be contraindicated in the case of  some 
carbainate poisonings. 
Refereiices: - U.S. Environmental Protection Agency. "Reregistration 

Eligibility Decision (RED), Chlorpropham", Office of  
Prevention. Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( O c t o b e r  1 9 9 6 ) .  
httl,:/'tvcv\~,.el,a.goV:K 13>s/O37 I I-ed.pd I' 
EXTOXNET, Extension 'Toxicology Network, 
"Pesticide Information Profile, Chlorpropham," Oregon 
State University, Corvallis, OR (June 1996). 
http:llextox-net.o~-st.eduipip~~cho~-~pro.li~~ii 

List of Lists," Sacramento CA (February 1997) 
California Environmental Protection Agency "Chemical 

C h lorpyrifos (ANSI) 

Use Type: Insecticide and neinaticide 
CAS Nitnther: 292 1-88-2 
Forniulrr: C,H, ,CI,NO,PS 
Alert: A General Use Pesticide (GUP). Under a Revised 
Risk Assessment, EPA and the registrants have agrced to the 
following modifications: (The complete Agreement can be 
found at the U.S. EPA page shown in the footnote below). 
Rerlucirtg Food Risks: The agreement will expeditiously 
address food uses posing the greatest risks to children. It 
decreases the use of chlorpyrifos on apples, terminating or 
canceling all post-bloom applications, and cancels the use 
on tomatoes. EPA will also propose to ( I )  lower the 
tolerance or inaxiinuin residue limit on apples to reflect this 
change in use. (2) revoke the tolerance on tomatoes, and (3) 
lower the tolerance on grapes to a level that will allow for 
dormant applications (the only use allowed domestically). 
but not foliar applications typically made in foreign 
countries on grapes that are imported into the U.S. These 
actions will reduce acute dietary risk by 75 percent, 

effectively eliminating dietary risk concerns for children arid 
others. 
Reducing Residential Risks: About 50 percent of 
chlorpyrifos is used in and around the home. The agreement 
will cancel and phase out nearly all indoor and outdoor 
residential uses. It effectively eliminates the use of 
chlorpyrifos by homeowners, limiting use to certified. 
professional. or agricultural applicators. Those uses that 
pose the most immediate risks to children, including home 
lawn, indoor crack and crevice treatments, and whole house 
"postconstruction" termiticide treatments, will be canceled 
first. Spot and local post-construction and pre-construction 
teriniticide uses will be phased out over the next several 
years. 
Rerlirciitg Drinking Water Ri.sks: The actions on residential 
uses also will reduce exposure to chlorpyrifos through 
drinking water, since residential applications are potentially 
a major source of  drinking water contamination. 
Rrrlnciiig Non- Resirleittiul Risks: Ch I orp y r i fos use in 
schools, parks, and other settings where childrcn may be 
exposed will be canceled. Only use in  some limited 
commercial settings, like warehouses, ship holds and 
railroad boxcars, may continue. 
Synonyms: a-Chlorpyi-ifos 48EC (a) ;  Chlorpyrifos-ethyl; 
Clorpirifos (Spanish); O,O-Dlethyl; ENT 273 1 I : 0-3.5.6- 
Trichloro-2-pyridylphosphorothioate; 0.0-Diaethyl-U- 
3,5.6-trichlor-2-pyridylmonoiiothiophosphat (German); 0 , O -  
Diniethyl O-(3,5.6-tricliloro-2-pyridinyl)phosphorotliioate; 
Ph 0s p h or0 t h i oi c acid, 0 . 0 - d  ie t h y I 0-( 3,5,6- t r i c h I oro-2 - 
pyridiny1)ester; 2-Pyridino1, 3,5,6-trichloro-,O-ester with 
0,O-Diethylphosphorothioate 
Trrirle N m t e s :  (Note: EPA Office of  Pesticide Programs 
lists 2 I35 products, both active and past-registered) 
ALUDOR", Calliope (France): BAR 500 EC"', Sanonda 
(Australia); BRODAN@; CHLORRAN", United Phosphorus 
(India); CHLORPIRIFOS 480 CE MIL,ENIAm, Milenia 
Agro Ciencias (Brazil); CHOIR", Whyte Agrochemicals 
(UK);  COROBAN'; CURIGNA', Milenia Agro Ciencias 
(Brazil); CY RENO, Cheminova (Denmark); DETMOL 
U.A."; DORSAN', Luxembourg Industries (PAMOI,) 
(Israel); DORSAN'-C, Luxembourg Industries (PAMOI,) 
(Israel); DOWCO@ 179, Dow AgroSciences (USA); 
DURSBAN', Dow AgroSciences (USA); EF 121'K; 
EMPIRE"; ERADEX@: GLOBAL CRAWLING INSECT 
BAIT@; KENSBANn,  Kenso Corp.  (Malaysia); 
LORSBAN'), Dow AgroSciences (USA). Gowan Doinpany 
(USA); MURPHY SUPER ROOT GUARD"; PAQEANT"; 
PILOT', Drexel Company (USA): PYRINEX@, 
Makhtcshim Agan (Israel); SCOUT"'; SPANNIT"; 
STIPEND; TALON'; TAFABAN". Rallis India (India); 
TE R I AL"; T WINS PANW 
Prodiicers: Agan Chemical Manufacturers Ltd. (Israel); 
Agrimor International (USA); Agsin (Singapore); Aiinco 
Pesticides Ltd. (India); Alcotan Laboratories (Spain); 
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Atanor S.A. (Argentina); BEC Group (India); Bharat 
Rasayan (India); Biesterfeld Sieinsgluess International. 
GmbH (Germany); Calliope (France); Cangzhou Green 
Chemical Co. (China); Cheminova (Denmark); China 
Chemical (China); Chromos Agro (Croatia): Drexel 
Chemical (USA); Dow AgroSciences (USA); Ehrenstorfer. 
Dr. (Germany); Excel Industries (India); Gharda Chemicals 
(India); Godavari Fertilisers and Chemicals (India); Gowan 
Company (USA); Hindustan Insecticides (India); Hockley 
International (UK); lndiclay (India); Indo Gulf (India): 
Kenso Corp. (Malaysia); Ki-Hara Chemicals Ltd. (UK); 
Luxembourg Industries (PAMOL) (Israel): Makhteshiin 
Agan (Israel); Milenia Agro Cicncias (Brazil): Nagatjuna 
Agrichein (India); Rallis India (India); Saeryung Chemicals 
(South Korea); Shandong Huayang Pesticide Group 
(China); Sanonda (Australia); Shenzhen Guoineng Industry 
Co.. Ltd. (China); United Phosphorus (India); 
Vijayalakshmi Insecticides and Pesticides (India); YiHua 
Group (China); Whyte Agrochemicals (UK); Zago Asia Ltd. 
(Singapore) 
Clieinictil Cl(i.ss: Organophosphate 
EPA/OPP PC Code: 059 10 1 
Califoritici DPR Cliemiccil Code: 2 5 3 
ICSC Niimher: 085 1 
RTECS Number: TF6300000 
EEC Nitinher: 0 15-084-00-4 
EINECS Nitiiiber: 220-864-4 
Uses: Chlorpyrifos is one of the most widely-used 
insecticide in  the U.S., both around the home and in 
agriculture. A broad-spectrum insecticide. originally used 
primarily to kill mosquitoes but no longer registered for that 
use. Chlorpyrifos is effective in  controlling cutworm, corn 
rootworms, cockroaches, grubs, flea beetles, flies, termites. 
fire ants, and lice. It is used as an insecticide on grain, 
cotton, field, fruit, nu t  and vegetable crops, and well as on 
lawns and ornamental plants. It is also registered for direct 
use on sheep and turkeys. for horse site treatment, dog 
kennels, domestic dwellings, farm buildings, storage bins, 
and commercial establishments. Chlorpyrifos acts on pests 
primarily as a contact poison. with some action as a stomach 
poison. It is available as granules, wettable powder. dustable 
powder and etnulsifiable concentrate. Top crop uses in 
California include cotton, alfalfa, almonds, and oranges. 
Huiiiaii toxicity (lo~ig-ternt)(~~): I n termed i a te--2 0.00 p p b, 
Health Advisory 
Fi.sli tosicity (th r e . s l ~ o l ( ~ ( ~ ~ ) :  Extra h ig li-0.3 6 6 60 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  M/rriniuni Allo w d l c  Residue Levelsfl,r Clilorpyrifi),s 
(40 CFR 180.342): 

CROP PPm 
Alfalfa, green, forage 3 .0 
A I fa1 fa, hay 13.0 
Almond 0.2 
Almond, hulls 12.0 

Apple 
Asparagus 
Banana 
Banana, pulp (no peel) 
Bean, forage 
Bean. lima, forage 
Bean, lima, seed 
Bean. snap 
Bean, snap, forage 
Beet, sugar, dried pulp 
Beet, sugar, molasses 
Beet. sugar, roots 
Bcct. sugar. tops 
Blueberry 
Broccoli 
Brussels sprouts 
Cabbage 
Cabbage, Chinese, bok choy 
Caneberry, subgroup 13a 
Cattle, fat 
Cattle, meat 
Cattle, inbyp 
C au I i fl o wer 
Chcr i moya 
Cherry 
Citrus, dried pulp 
Citrus, oil 
Corn, field, grain 
Corn, fodder 
Corn, forage 

1.5 
5.0 
0.1 
0.0 1 
- 
- 

- 

0.05 

5.0 
15.0 
I .0 
8.0 
2.0 
1 
1 
1 
1 

0.3 
0.05 
0.05 
1 

0.05 
1 .0 
5.0 
25.0 
0.05 
8.0 
8.0 

- 

- 

Corn, fresh (inc. sweet)(k+cwhr) 0.1 
Corn, oil 
Cotton, undelinted seed 
Cranberry 
Cucumber 
Date, dried fruit 
Egg 
Fei.joa 
Fig 
Fruit, stone, group 
Goat, fat 
Goat, meat 
Goat, mbyp 
Grape 

Hog, meat 
Hog, mbyp 
Horse, fat 
Horse, meat 
Horse, mbyp 
Kiwifruit 
Leek 
L e p m e  vegetables,succulent 
or dried (ex soybeans) 
Milk, fat 

Flog, fat 

3.0 
0.2 
I .0 
0.05 

0.0 1 
0.05 
0.0 1 
I .0 
0.2 
0.05 
0.05 
0.50 
0.2 
0.05 
0.05 
0.25 
0.25 
0.25 
2.0 
0.50 

0.05 
0.25 

- 
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Milk. whole 0.0 1 
Mint, hay 0.8 
Mint, oil 8.0 
Mushroom ~ 

Nectarine 0.05 

Onion, dry bulb 0.5 

Peach 0.05 
Peanut 0.2 
Peanut, oil 0.4 
Pear 0.05 
Pepper I .0 
Plum 0.05 
Poultry, fat (inc. turkeys) 0.1 
Poultry. tnbyp (inc. turkeys) 0. I 
Poultry, meat (inc. turkeys) 0. I 
Processed food 0. I 
Pumpkin 0.05 
Radish 2.0 
Rutabaga 0.5 
Sapote. white 0.05 

Sheep, meat 0.05 
Sheep, tnbyp 0.05 

Sorghum, grain, grain 0.75 

Sorghum, stover 6.0 

Nut, tree, groiip 14 0.2 

Pea. forage - 

Sheep, fat 0.2 

Sorghum, forage 1 .5 

Sorghum, milled fractions - 

Soybean 0.3 
Soybean, forage 0.7 

Strawberry 0.2 
Soybean, straw 15.0 

Sugarcane, cane ~ 

Sunflower, seed 0.25 
Sweet potato 0.05 
Tomato 0.5 
Turnip, greens 0.3 
Turnip, roots 1 .0 
Vegetable. seed & pod - 

Vegetables, brassica, 
leafy, group 5 2.0 

Walnut 0.2 
Wheat, forage 3 .0 
Wheat, grain 0.5 

except flour 1 .5 
Wheat, milled fractions. 

Wheat, straw 6.0 
Crirciiic)~eii/llazarrl Clrissi~critions 
U.S. EPA Carcinogens: Group E. unlikely carcinogen 
Label Signal Word: WARNING or CAUTION, depending 
on the formulation. 
WHO Acute Hazard: Class I I ,  moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 

Regiilritory A utli ority: 
Air Pollutant Standard Set (ACGIH)"' (Australia) 
(HSE)'"' (Israel) (Mexico) (OSHA)'") (former USSR)"i' 
(Several States)'") (Several Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Containinants 
(CA LIOSI-1 A) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR 172.10 I ,  
Appendix B), severe pollutant 
Canada, Drinking Water Quality MAC = 0.09 tngIL 

Description: White crystalline compound. Mild tnercaptan 
odor. The odor is also described as like natural gas. 
Practically insoluble in water; solubility = 2.2 ppm; 0.4 ppin 
@, 73°C. Molecular weight = 350.58. MeltingiFreekng 
point = 4143°C.  Vapor pressure = I .89 x lo-' tntnHg @ 
20°C. Log KO,, = 4.98. Values at or above 3.0 are likely to 
bioaccutnulate in marine organisms. 
Iiiconipritihilities: Above 130°C this chemical may undergo 
violent exothermic decomposition. The substance 
decomposes on heating at approximately 160°C and on 
burning producing toxic arid corrosive fumes including 
hydrogen chloride, nitrogen oxides. phosphorous oxides. 
sulfur oxides. Reacts with strong acids, strong bases. 
causing hydrolysis. Attacks copper and brass. 
Permi~ssihle Exposure Limits iii Air: There is 110 OSI IA'2' 
PEL. NIOSH'" recoininends a REL of0.2 ingitn' TWA for 
a 10-hour workshift. and STEL of 0.6 mgIm3 [skin]. 
ACGIH, has recoininended the sainc TWA (for an 8-hour 
workshift)"'. Both limits bear the notation "skin" indicating 
the cutaneous absorption should be prevented so the 
threshold limit value is not invalidated. UK's  HSE"". 
Australia, Mexico, and the Canadian provinces of Alberta, 
BC. Ontario, and Quebec have set these same TWA values 
as ACGIII. The former Soviet Union"" has set a MAC in  
workplace air of 0.3 mgim'.  Several states have set 
guidelines or standards for Chlorpyrifos in ambient air""" 
ranging from 2-6 ,&in' (North Dakota) to 3.0 pgim' 
(Virginia) to 4.0 pgIm' (Connecticut) to 5 pgitn' (Nevada). 
Deterniinrition in Air: OS HA versat i I e sa m p 1 e r-2 : 
TolueneiAcetone; Gas chromatographyIFIaine photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV 
Method #5600, Organophosphorus pesticides.(") 
Perniissihle Coiicentrritioii iii Writer: Mexico'"' has set a 
limit of 3.0 pglL  in coastal waters and 0.03 mgIL i n  
estuaries. The former USSR"" has set a MAC in water 
bodies used for fishery purposes of 5.0 pgiL. 
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Routes of Entry: Skin absorption, inhalation of dust. 
ingestion. 
Slzort Term Exposure: May cause eye and skin irritation. 
Cholinesterase inhibitor. Exposure at high levels may result 
in death. The effects may be delayed. The LD,,, (rat) = 82 
mgikg (moderately toxic). Clilorpyrifos can affect you when 
breathed in and quickly enters the body by passing through 
the skin. Severe poisoning can occur froin skin contact. It is 
a moderately toxic organophosphate chemical. Exposure can 
cause rapid severe poisoning with headache, sweating, 
nausea and vomiting. diarrhea, loss of coordination, and 
death. Delayed pulmonary edema may occiir after 
inhalation. 
Lorig Terrn Exposure: C 110 I i n es terase in h i b it or: ~ L I  mu I at i ve 
effect is possible. Chlorpyrifos may damage the nervous 
system with repeated exposure, resulting in  convulsions, 
respiratory failure. May cause liver damage. 
foirits of Attack: Respiratory system. central nervous 
system, peripheral nervous system, plasma cholinesterase 
Merlicnl Surveillarice: Medical observation is 
recommended for 24 to 48 Iiotirs after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cliolinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-3 weeks 
while red blood cell levels may be reduced for 1-3 montlis. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even ifresults are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs. 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of  the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material f ro~n 
eyes and skin is of extreme importance. Ejw: Eye contact 
can cause dangerous amounts of these chemicals to be 
quick I y a bso r bed through the in uco 11 s in em b rane i 11 to the 
bloodstream. Iininediately and gently flush eyes with plenty 
of warin or cold water (NO hot water) for at least I S  

minutes. occasionally lifting the upper and lower eyelids. 
Get medical aid iminediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 

P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbarnate pesticides, immediately flush 
skin with plenty of soap and water for at least 1.5 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in H{ot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted liypochlorite 
solution. Inl7alation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides. immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation: use 
bagiinask apparatus. If breathing is difficult, administer 
oxygen through bagiinask apparatus until medical help 
arrives. Do not leave victim unattended. Inge.stron: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconsciozis oi‘ 

huving convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, d o  not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of I gikg (infant. child, and adult dose). 
A soda can and straw may be of  assistance when offering 
charcoal to a child. In  soiiie cases you iiiaji he specificully 
instsiicted by poison control to induce vomiting by ~vay of’2 
lablespoons qfsysiip qf ipecuc (udult) washed d m n  with 0 

cup cfwuter. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physiciun os mthosized iiiedical pci:sonncl: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive. or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
11 i cot i n i c and in uscar i n e e ft‘ec t s of organ o p h os plia t e 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of I .0 to 2.0 mg 
or pediatric dose of0.0 I ingikg (niiniinuin 0.0 I ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly. 
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subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes unt i l  excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatmcnt 
should begin to take effect within 40 minutes with a 
reduction in syinptoins and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in I hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in  addition to the combined atropine and 
pralidoxime treatment may hclp prevent the onset of 
seizures and potential brain and cardiac inorphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Chlorpyrifos,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s .  O R  ( J u n e  1 9 9 6 ) .  

EPA, Office of Pesticide Programs, Pesticide Rcsidue 
Limits, “ Chlorpyrifos”, 40 CFR 180.342, 
~~~\iw.epa.~ov.’cei-bi i i /~ppsl-ci i  
EPA. Office of Prevention, Pesticides and Toxic 
Substances. “Chlorpyrifos Revised Risk Assessment and 
Agreement with Registrants,” (June 2000) .  
\ v ~ ~ w . e p a . ~ o v / ~ ~ c s t i c i d c s ~ o p ~ c l i l o l - p ~ ~ ~ i l b s ~ a ~ l - e c m c i i l  .pdf 
New Jersey Department of Health and Senior Services 
and Senior Services, ”Hazardous Substance Fact Sheet: 
Chlorpyrifos,” Trenton, NJ (July 1996, rev. July 2002). 
htt~:ilw\\?v.state.ni . u s h x l  tIi.enli/i.tkweb10426.pd t’ 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Matcrials Incidents.” 
Atlanta, GA (June 2003). 

Chlorpyrifos-methyl (ANSI) 

Use Type: Insecticide 
CAS Number: 5598- 13-0 
Foriitulri: C, H ,C I ;N 0 P S 

Alert: In 2000, the registrants of Chlorpyrifos-methyl 
requested voluntary cancellation of their products rather 
than committing to develop additional data for 
reregistration. 
Synoityms: Clorpirifos metil (Spanish); Chlormethylfos; 
0 , O -  D i in e t h y  1 0 - (  3 , 5 , 6  - t r i c h I o r o  - 2 - 
pyridy1)phosophorothioate; Dursban methyl; ENT 27,520; 
Methyl chlorpyrifos; Methyl dursban; NSC-60380; OMS 
1 155; Phosphorothioic acid, O,O-dimethyl 0-(3,5.6- 
trichloro-2-pyridy1)ester; Trichlorinethylfos 
Trrirle Nuiiies: DOWCO-2 I7(‘, Dow Chemical (USA); 
NOLTRANO; RELDAN’,Gustafson (USA); STORCIDE“ 
Gustafson (USA); ZERTELL@ 
Producers: Dow Chemical (USA); Gustafson (USA) 
Cli eniicril Clriss: Organophosphate : Ha lo-organ ics 

Criliforniri DPR Clieniicul Corle: 2468 
RTECS Number: TG0700000 
EINECS Number: 227-0 1 1-5 
Uses: Chlorpyrifos-methyl is a general use organophosphate 
insecticide for use on stored grain (for protection of stored 
food, feed oil, and seed grains against injury froin stored 
grain weevils, moths. borers, beetles and mealworms 
including granary weevil, rice weevil, red flour beetle. 
confused flour beetle, saw-toothed grain bcctle, Indian meal 
moth, and Angoutnois grain moth, lessor grain borers), seed 
treatment, grain bin and warehouse. 
Hii~ i i r i~ i  toxicity (lo~ig-terni)(~~): Low-70 .OO ppb. Health 
Advisory 
Fisli toxicity (tliresliolrl)(77~: High-l ,02425 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
C~rrcinoReri/Hrizrirrl C1rs.sification.s 
Label Signal Word: DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous; 
Class I I ,  moderately hazardous as chlorpyrifos 
Regulritory Authority: 

U.S. Dot Inhalation Hazard Chemicals as organo- 
phosphates 
EPA 40 CFR 372.65, Specific Toxic Chemical 1,istings 
EPCRA Section 3 13 Form R de minimis concentration 
rcporting level: 1 .O% 
FIFRA, I80.3(4); class of chlorinated organic pesticide 
FIFRA, 40CFRl86: tolerances for pesticides in  animal 
feeds 

Description: Amber chrystallinc solid; Slightly soluble in 
water; solubility = 4 mg/L. Molecular weight = 322.5. 
MeltingiFreezing point = 46°C. Vapor pressure = 4.2 x 10 ’ 
mmHg @ 25°C. Density = 1.39 @ 50°C. 
Deterniirirition in Air: OSHA versatile sampler-2; 
TolueiieiAcetone; Gas cliroinatography/Flaiiie ionization 
detection; NlOSH IV, Method #5600, Organophosphorus 
Pesticides.“s’ 
Peritiissible Concentrrition iii Wliter: No criteria set . 
Runoff from spills or fire control may cause water pollution. 

EPAIOPP PC corie: 059 I 02 
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Harmful Effects (ind syniptoms 
Short Term Ekposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of  breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat: convulsions: fluid in lungs; 
loss of  consciousness; incontinence: breathing stops; death. 
Organophosphates inhibit the action of  acetylcholinesterase 
enzymes, and alter the way i n  which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. 
Long Teriii E.~po.si~re: Cho I inesterase in h i bi tor; cutnu lat ive 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
f o i l i t s  qf Attmk: Respiratory system, central nervous 
system, cardiovascular system. blood cholinesterase. 
Merlicrrl Surveillance: Me d i c a I observation is 
recommended for 24 to 48 hours after breathing 
overexposure. as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Treat men t for o rga no p h 0s p h a t e poi son in g 
consists o f  thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in  removing material froin 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous aniounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides. iinmediately flush 
skin with plenty of  soap and water for at least 15 minutes 
while removing Contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
tnay also be decontaininated with diluted hypochlorite 
solution. Inhalalion: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides. immediately 
remove the victim froin the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 

respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagiinask apparatus. If breathing is difficult, administer 
oxygen through bagiinask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. lfvictiin is iinconsciozi.s or 

having convulsions, d o  nothing except keep victim warin. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victitn is 
alert and asymptomatic, administer a slurry of  activated 
charcoal at a dose of  1 gikg (infant, child, and adult dose). 
A soda can and straw may be of  assistance when offering 
charcoal to a child. In soiiie casesyozi tnay he spec(jicu1Iy 
ins/riicted by poison conlrol lo indilrce vot7iititig by wuy of2 
tablespoons of syiwp of ipecuc (adult) wa.shed down with (I 

cup c?f'wafer.. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note t o  physiciun or azilhorizecl tiiedicul personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes. 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxitne relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholincsterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of I .O to 2.0 mg 
or pediatric dose of0.01 tngikg (minimum 0.0 1 ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 tninutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in  poisoning as possible as 
its efficacy tnay diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes. but in a life-threatening 
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situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment inay help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 
U.S. Environmental Protection Agency, “Reregistration 
Chlorpyrifos-methyl Facts,” Office of Prevention, 
Pesticides and Toxic Substances, Washington. DC 
(October 2000). 
http:l’i~~~vrn.epa.~ovlli~t)s.:factsheetsicl,ni fs.htni 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Chlorsulfuron (ANSI) 

Use Type: Herbicide 
CAS Number: 64902-72-3 
Forniulri: C,,H ,,CIN,O,S 
Syitoii~i11s:2-Cliloro-N-[((4-1netlioxy-6-metliyI- I ,3.5-triazin- 
2-yl)amino)carbonyl] benzenesulfonamide: 2-chloro-N-[(4- 
in e t h o x y - 6 -in e t h y I - I ,3 , 5 - t r i a z i n - 2 - y I )  a in i no c ar b o t i  y I ]  - 
benzenesulfonamide; 1 -[(O-~hlorophenyl)sulfonyl)-3-(4- 
methoxy-6-methyl-S-triazin-2-yl)urea; Benzenesulfonamide, 
2 -c h 1 oro - N -  [ (( 4 -in et h o x y -6 - in e t h y I - I , 3 ,  5 - t r i az i n -2  - 
yl)amino)carbonyl]-: Urea, 1 -[(Oclilorophenyl)suIfonyl]-3- 
(4-1nethoxy-6-methyI-S-triazin-2-yl)- 
Trade Nrinies: DPX 4 189‘“; FINESSE“.DuPont Crop 
Protection (USA); GLEAN‘, DuPont Crop Protection 
(USA); GLEAN 20DF’ DuPont Crop Protection (USA): 
LANDMARK@ MP, DuPont Crop Protection (USA); 
LASHER@, Sanonda(Austra1ia): RIVERDALE CORSAIR‘, 
Nufarin Ltd. (Australia); TELAR@ DF, DuPont Crop 
Protection (USA) 
Producers: Agsin (Singapore); DuPont Crop Protection 
(USA); Ki-Hara Chemicals Ltd. (UK): Nufarm Ltd. 
(Australia): Sanonda (Australia); Yellow River Enterprise 
(China) 
Cli enzical Clriss: Su I fon y I ti rea; Ha I o-orga ii i cs 
EPA/OPP PC Corle: 1 1860 1 
Criliforniri DPR Clieniicril Code: 2 143 
EINECS Nuntber: 265-268-5 
Uses: A selective systemic herbicide uscd to control most 
broadleaf weeds and some annual grasses in wheat, barley, 
oats, duram, rye, triticale and flax. Applied to non-crop sites 
such as rights-of-way, fence rows and roadsides. 

lfunzan toxicity (Io~zg-terni)(~~): Very low-350.00 ppb, 
Health Advisory 
Fish toxicity (t l~resIiokl)(~~): Very l o w 4  107.62902 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Muxiniunz AIIowrihle Residue Levels f o r  
Clilorsulfuron (40 CFR 180.405): 

C R O P  PPm 
Barley, grain 0.1 
Barley, straw 0.5 
Cattle, fat 0.3 
Cattle, meat 0.3 
Cattle, mbyp 0.3 
Goat, fat 0.3 
Goat, meat 0.3 
Goat, mbyp 0.3 
Grass, forage I1 

Hog, fat 0.3 
I log, meat 0.3 
Hog, mbyp 0.3 
Horse, fat 0.3 
Horse, meat 0.3 
I lorse, mbyp 0.3 
Milk 0. I 
Oat, forage 20 
Oat, grain 0.1 

Sheep, fat 0.3 
Sheep, meat 0.3 
Sheep, mbyp 0.3 
Wheat, forage 20 
Wheat, grain 0. I 

Grass, hay 19 

Oat. straw 0.5 

Wheat, straw 0.5 
Crirciitogeri/Hri~rir(l Clussif icritioiis 
California Prop. 65: Listed: Developmental. female, male 
Label Signal Word: CAUTION 
TRI Developmental  Toxin: Reproductive and 
developmental toxin 
W H O  Acute Hazard: Class U,  unlikely to be hazardous 
Regiil(ito[v Autliority: 

Actively registered pesticide in  California. 
AB 1803-Well Monitoring Chemical (CAL) 
Proposition 65 chemical (CAL) 
EPA 40 CFR 372.65, Specific Toxic Chemical 1,istings 
EPCRA Section 3 13 Form R de iiiininiis concentration 
reporting level: I .O% 

De~scription: Colorless, odorless crystals. Soluble in water; 
solubility = 1 13 ing/L @ 25°C. Molecular weight = 357.79. 
MeltingiFreezing point = 176°C; decomposes @ 192°C. 
Vapor pressure = 4.6 x 10 (’ mmHg @ 20°C. 
1iicoiiipritibilitie.s: Slow I y hydrolyzes in water, re leas ing 
ammonia and forming acetate salts. When heated to 
decomposition, emits oxides of sulfur and nitrogen and 
c h lor i ne fii mes . 
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Perniissible Conceiitrrition in Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Hrirniful E1fect.s rind Syiiiptonis 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or bums. Inhalation of dust should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
Because this material has a low vapor pressure, significant 
inhalation of vapors is unlikely at ordinary temperatures. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Term E.vpo.sure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attack: Ski 11. 

Merlicril Surveillrince: Eva I ua t i on by a qua I i fi ed a I Ic rg i s t , 

including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereii ces: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
EPA, Office of Pesticide Programs. Pesticide Residue 
Limits, “Chlorsu l furon” ,  4 0  CFR 180.405. 
\~~\~w.cpa.~ov~pcst ic idcsl~~~oil ivic\ \ - tols . i i t t~i  

C h lort h io p hos 

U~se Type: Insecticide and acaricide 
CAS Nuinher: 60238-56-4; 2 1923-23-9 (Chlorthiophos I 
isomer ) 
Foriiiulri: C ,  I H ,,CI,OIPS, 
Alert: The registered use of chlorthiophos was canceled by 
the U.S. EPA in 1984. Residue tolerances were revoked in 
1996. 
Synonymis: 0-[ Dich loro( methylth io)pheny I ]  0,O-diethyl 
phosphorothioate (3 isomers); O,O-[Diethyl-O-2,4,5- 
dichloro(methylthio)phenyl]thionophosphate; ENT 27,635; 
NSC 195164 
Trrirle Nrinies: CELAMERCK S-2957“, canceled; CELA S- 
2957@, canceled; CE1,ATHION“. canceled; CM S‘ 2957, 
canceled; OMS’) 1342, canceled 

Prorlucers: Ehrenstorfer, Dr. (Germany): Sigma-Aldrich 
Laborcheinikalien (Germany) 
Clieniicrrl Clriss: Organophosphate; Halo-organics 
EPA/OPP PC Corle: 1 1 1 8 1 1 
Criliforriiri DPR Clieniicd Code: 2469 
RTECS Number: TFI 590000 
Uses: Registration and residue tolerances for this chemical 
in the U.S. have been canceled by the U.S. Environmental 
Protection Agency. 
C~rciiiogeii/Hrizrrril Clrrssificritioiis 
WHO Acute Hazard: Class 1 b, Extremely Hazardous 
Regiilritory Autliority: 

Banned or Severely Restricted (In Agriculture) (Germany, 
Malaysia) (UN)‘”’ 
U.S. DOT Inhalation f lazard Chemicals as 
organophosphates 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227 kg) 
U.S. DOT Regulated Marine Pollutant (49CFR 172.10 I ,  
Appendix B) 

Description : C h I orth i o p hos is a ye I I o w is h- bro wii I iq u id . 
Boiling point = 153-158°C @ 13 ininHg pressure and 
crystallizes at less than 2 5 T .  Hazard Idcntification (based 
on NFPA-704 M Rating System): Health 3, Flammability I ,  
Reactivity 0. 
1iicoiiipatibilitie.s: Strong ac ids, strong bases, strong 
oxidizers 
Perrni.s.sihle Evposiire Limits in Air: N o  standards set. 
However, this chemical can be absorbed through the skin, 
thereby increasing exposure. 
Deterniinritioii iii Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatograpliy/F1anie photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides‘18’. 
Pernii.s.sihle Coiiceritrritioii iii Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin contact. This 
chemical can be absorbed through the skin, thereby 
increasing exposure. 
Iiririi@l Etfects rind Syniptoms 
Sliort Teriii Exposure: The LDSO-oral (rabbit) is 20 inglkg 
which is in the highly toxic class. Symptoms of 
chlorthiophos exposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discomfort i n  the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma. loss o f  
reflexes and loss of sphincter control.Organic phosphorus 
insecticides are absorbed by the skin, as well as by the 
respiratory and gastrointestinal tracts. They are 
cholinesterase inhibitors. Delayed pulmonary edema may 
occur after inhalation. 
Loirg Term Exposure: Cholinesterase inhibitor: cumulative 
effect is possible. Chlorthiophos may damage the nervous 
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system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points uf Attack: Respiratory system, central nervous 
system, peripheral nervous system, plasma cholinesterase 
Medical Surveillance: Medical observat ion is 
recommended for 24 to  48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 
months.When acetylcholinesterase enzyme levels are 
reduced by 25% or more below preemployment levels, risk 
of  poisoning is increased, even if results are in lower ranges 
of “normal.” Reassignment to  work not involving 
organophosphate or  carbamate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure Do not drink any alcoholic 
beverages before or during use. Alcohol promotes 
absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty o f  soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to  fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagimask apparatus. If breathing is difficult, administer 

oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to  an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of  ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of  activated 
charcoal at a dose of  1 gikg (infant, child, and adult dose). 
A soda can and straw may be of  assistance when offering 
charcoal to  a child. In some cases you /nay be spec!’fically 
instructed by poison control to induce votiiiting by vwiy of2 
lublespoons of syrup of ipecac (adult) washed C/OM:M with u 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized tnedical personnel: Treat 
cases of respiratory compromise, coma. or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Anlidolcs: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose o f  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of  1 .O to 2.0 ing 
or pediatric dose of  0.0 1 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to  recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half o f the  total dose can be given per minute 
for a total administration time of  2 minutes. ‘l’reatment 



 

222 C.  I. Basic Green 1 

should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of  atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of  
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of  
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency. “Chemical 
Profile: Chlorthiophos,” Washington. DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service. “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

Cholecalciferol 

Use v p e :  Rodenticide 
CAS Number: 67-97-0 
Forniulu: C2,HJ40 
Synorijinis: Colecalciferol; 7-DehydrochloesteroI ;  
Oleovitamin D3; 9,1O-Secocholesta-S.7,1 O( 19)-trien-3-/?-ol; 
9 , l  O-Secocholesta-S,7,1 O( 19)-trien-3-01, (3 .P,5Z,7E)-; 
Vitamin D; 
Trade Nmnes: DELSTEROL’: DEPARAI,@; D3- 
VIGANTOL”; QUINTOX’:, Bcll Laboratories (USA); 
RAMPAGE@; RICKETONCh); TRIVITAN“’; VIGORSAN“; 
VlTlNC DAN-DEE-3@ 
Producers: Bell Laboratories (USA) 
Clieniicul Clriss: U nc I ass i fied 
EPA/OPP PC Code: 202901; (208700 old EPA code 
number) 
Criliforniu DPR Clieniicril Code: 2232 
Uses: Used in bait for vermin control and in vitamin 
supplements. Vitamin D is a steroid hormone that has an 
important role in regulating body levels of  calcium and 
phosphorus, and in mineralization of  bone. 
Crirciriogeri/Hrrzrirrl Clrissijicri lions 
Label Signal Word: CAlJTlON 
Regulri tory Autliority: 

Actively registered pesticide in California. 
Description: White crystalline solid. Odorless. Insoluble in 
water. Meltingifreczing point 87°C. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 

skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped. and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not indzice 

voiiiiling when, foi-mzilutioiis contcriiiing petrolezitii solvenls 

are ingested. Otherwise, give large quantities of  water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Rodcnticide Cluster.” 
Office of Prevention, Pesticides and Toxic Substances. 
Washington, DC (July 1998). 
11 t t D: ~i’wwv.  e pa. rzov/R t IT)s:2 I 0 0 red. pd f 

List of  Lists,” Sacrainento CA (February 1997) 
California Environmental Protection Agency “Chemical 

C. I. Basic Green 1 

Use Type: Fungicide 
CAS Nuniber: 633-03-4 
Forniulri: C,,H,,N20,S; C,,H;;N2.HS0, 
Alert: Not registered as a pesticide in the U.S. 
Sytioizynzs: Brilliant green; Ethyl green: Emei-ald green; 
Malachite green G 
Producers: A Idr i c h C hem i cal ( U S A ) ; C h in a C hem ica I s 
(China): Deepak Group (India); Flourochem (UK);  Merck 
(Gel-many) 
RTECS Number: BP682S000 
EINECS Niiniber: 2 1 1 - 1 90- 1 
Uses: C. I .  Basic Green 1 is used i n  dyeing silk, wool. 
leather, jute and cotton yellowish-green; manufacturing 
green ink; as staining constituent of bacteriological media; 
indicator, an intestinal anthelmintic; a wound antiseptic; 
treatment of  mycotic infections; agricultural fungicide. 
Description: C.1. Basic Green 1 is a metallic green, odorless 
crystal or powder. Soluble in water. 
Iiiconipatihilities: Oxidizing agents. reducing agents, 
anionics, and aqueous solutions of  bentonite. Keep away 
from moisture. When heated to deconiposition, forms 
carbon dioxide and carbon monoxide. 
Perniissible Exposure Limits in Air: No occupational 
exposure limits havc been established 
Pernii.s.sihle Concentrrition in Wuter: No criteria set. but 
runoff from spills or fire control may cause water pollution. 
Routes of Entcv: Ingestion 
llrirn~ful Effects ( i t id  Synip tonis 
Sliort Term Exposure: C.I. Basic Green can irritate and 
burn the skin and eyes. Ingestion causes nausea. vomitine. 
diarrhea and abdominal pain. It is classified as very toxic; 
probable lethal dose is 50-SO0 mgikg in humans (between I 
teaspoon and I ounce for a 150-lb. person). This substance 
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is classified as very toxic; probable lethal dose is 50-500 
mg/kg in humans (between I teaspoon and 1 ounce for a 
150-lb. person). It is a skin irritant. Ingestion causes 
diarrhea and abdominal pain. 
Lorig Term Exposure: Skin contact can cause drying and 
cracking . 
Points of Attack: Skin 
Medical Surveillrmce: There is no special test for this 
substance. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
I S  minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped. and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Rejcrertces: 

U.S. Environmental Protection Agency, “Chemical 
Profile: C. I .  Basic Green I ,” Washington, DC, Chemical 
Emergency Preparedness Program (October 3 I ,  1985). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, C. I .  Basic Green I , ”  
Trenton, NJ (January, 1999). 
\ v \ ~ i w . s t a t e . n j . u s ~ l i c a l t h i c o h ’ r - t l i 9 . ~ ~ ~  f 

Cimectacarb 

Use Type: Plant growth regulator 
CAS Nuniher: 95266-40-3 
Formuki: C13H1605  
Alert: A Restricted Use Pesticide (RUP) 
Syii onym.s: a c  id , 4 - 
(cyclopropylhydroxymethylene)-3,5-dioxo-, ethyl ester; 4- 
(Cyclo-a-hydroxymethylenc)-3,5-dioxocyclohexane 
carboxylic acid ethyl ester; Ethyl 4-(cyclopropylhydroxy 
methylene)-3,5-dioxocyclohexanecarboxylate; Trinexapac- 
e t h y I ; 4 - ( c y c I o p ropy I h y d rox y met h y I e ti e ) - 3, 5 - 
dioxocyclohexanecarboxylate 
Trade Nrmies: CGA I63935*’; VISION”; PRIMO“ 
Syngenta Crop Protection (Switzerland); PRIMO‘) WSB. 
Syngenta Crop Protection (Switzerland) 
Producers: Syngenta Crop Protection (Switzerland) 
Clreniictrl Cl(i.s.s: Carbatnate (cyclopropyl derivative of 
cyclohexenone plant growth Inhibitor) 
EPA/OPP PC Code: 1 12602 
Cdijoriiiri DPR Clieinictrl Code: 2345 
ICSC iliurtzher: 1268 
RTECS Nirniher: GUS473 500 

C y c I o h  e x a n e c a r b o x  y I i c 

E thy I 

Uses: A Restricted Use Pesticide (RUP) used on 
cointnercial and residential turf. Provides chemical 
alternatives to mechanical and hand removal of aggressive 
stoloniferous grasses such as Bermudagrass, zoysiagrass. St. 
Augustinegrass and kikuyigrass. 
Crrrciizogeii/Hrizrirrl Cl~issificrrtions 
Label Signal Word: WARNING or CAUTION 
Descriptiort: White powder. Soluble in water; solubility = 

0.28-2.1 1 g/100 ml @ 20°C (depends on pH). Molecular 
weight = 252.3 1 .  Melting Point=36”C. Flash point = 132°C. 
Autoignition temperature = 355°C. Vapor pressure = 2.9 x 

10 Pa @ 20°C. Log K,,,, = 2.43. Unlikely to bioaccuinulate 
in marine organisms. 
Iiic,ni/~ritibilitie.s: May react violently with strong oxidizers. 
bromine, 90% hydrogen peroxide. phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forins explosive salts 
of silver oxalate. May form explosive materials with 
phosphorus pentachloride. 
Permissible Concentration iri Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin adsorption, ingestion, inhalation. 
Hrrrri ful EJfects rind Sj~iiiptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea. and vomiting; 
increased blood pressure; profiise sweating; hypermotility. 
hallucinations; agitation; tingling ofthe skin; slow heartbeat: 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbainates spontaneously detach froin 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttrick: Respiratory system, lungs. central nervous 
system. cardiovascular system, skin. eyes, plasma and red 
blood cell cholinesterase. 
Merlicrrl Surveillrritce: M ed i cal o bservat io ti is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As tirst 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
I I O L I ~ S  following exposure. Beforc employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levcls return to normal in  1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
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acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of  the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
First Aid: Speed in removing material froin eyes and skin is 
of extreme importance. E j w ;  Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the inticotis membrane into the 
bloodstream. lininediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. S k i n :  Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion; Call poison control. Loosen all clothing. Never 
give anything by inoiith to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of  water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of  
activated charcoal (2 oz in 8 oz of  water). If victim is 
UNCONSCIOUSOR HA I/lh’GCONI.’ULSIONS, do nothing 
except keep victim warm. *In ,some cusc.s y z t  riiay be 

specifically instructed b j ~  poison coiittd to induce voriiitirig 
bjJ wuj] of.? tablespoons of.sjv”ztp of ipecuc (udirll) wushed 
down wilh a cup ?fivc/ter. Do NOT give activated charcoal 
before or with ipecac syrup. Inhcrlution: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides. 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing. administer 
artificial respiration. Do N O T  use mouth-to-mouth 
resuscitation; use baghnask apparatus. If breathing is 
difficult, administer oxygen through baghnask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to phjaiciun or aitthorized iiiedical pei.sontic1. 

Administer atropine, 2 ing (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment i n  children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medico1 

no/e 2-PAMCI may be contraindicated in the case ofsoine 
carbainate poisonings. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Cinnamaldehyde 

Use Type: Funicide, insecticide and dog and cat repellent 
CAS Number: 104-55-2; 14371 - 1  0-9 (trans-isomer) 
Formula: C,H,O 
Syrioizynis: Be nzy I i deneacc t a I deli y de ; Cass i a a I de h y d e ; 
Cinnainal; Cinnamyl aldehyde; Cinnimic aldehyde; NCI- 
C 5 6  1 1 1 ;  Phenylacro le in ;  P-phenylacro le in ;  3 -  
Phenylacrolein; 3-Phenylpropenal; 3-Phenyl-2-propenal; 
Mixture of cinnamaldehyde. cinnamyl alcohol. 4- 
in c t h o x yc i nnam al d e h y d e , 4- 
inethoxyphenethyl a lcohol ,  indole ,  and  I ,2.4- 
trimethoxybenzene. trans-i.vo/iier: (E)-Cinnamaldehyde; 
~r~~~~.s -Cin~ia~nalde l iyde ;  ~run~-Cinnamic  aldehyde; [rum-  
Cinnamylaldehyde; (E)-3-Phenylpropenal; (E)-3-Phenyl-2- 
propenal; 2-Propena1, 3-phenyl-, ( E ) -  
Trtrrle N a m e s :  A D I O S “  M i c r o - f l o  ( U S A )  
ZIMTALDEHYDE@; ZIMTALDEHYDEG LIGHT 
Pror/ucer.s: DSM Agro (Netherlands); Micro-flo ( U S A )  
Cli eniictrl Clrrss: Bo t an ical 
EPA/OPP PC Code: 040506; 0405 16 (truns-isomer) 
Crrlifornicr DPR Clienzical Code: 2277 
EINECS Nuniber: 203-2 13-9 
U~srs: Used as an antifungal agent, corn rootworin attractant, 
and dog and cat repellent. Can be used on soil casing for 
mushrooms, row crops, turf and all food coinmodities. 
U. S. Mrrsim uiii A I I o  w (i hle Resirlii e L evrls ,for 
Cinnciiii~rl~leliy~le (40 CFR 180.1 127 rriirl 1156): 
Chemical Crop ppm CFR 
Cinnamaldehyde r.a.c - 180.1 156 
Mixture of  
cinnamaldehyde, 
cinnamyl alcohol, 
4-met hoxy 
c i n nam a I de h yde , 
3-phenyl- 1 -propanol, 
4-metlioxyphenethyl 
alcohol, indole, and 
1,2,4-trimethoxy- 
benzene r.a.c* ~ 180.1 127 
* r.a.c.= raw agricultural commodities 
Crrrciriojieri/Huztrrrl Cl(rs.sijicrrtions 
Label Signal Word: CAUTION 
Descriptiori: Coin bust i ble, ye1 low is h, o i I y 1 iqu id (thickens 
on exposure to air); strong cinnamon odor. Very slightly 
soluble in water. Molecular weight ~ 132.16. Density ~ 

1.048-1.052 @ 25OC; 1 . 1  @ 4°C. MeltingiFreezing point ~ 

-73°C. Boiling point = 25 1 “C. Flash point = I2O”C. Vapor 

3 - p h e n y I - I -pro pan o I ,  
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pressure = 1 ininHg @ 76.1 “C. 40 mmHg @ 152°C. Log 
KO,, = 1.9. Unlikely to bioaccumulate in  aquatic organisms. 
fiiconipatibilitie~s: M a y react v i o I en t I y with brom i ne. 
ketones. Incompatible with strong acids. azo dyes, caustics, 
ammonia, amines. boranes, hydrazines, strong oxidizers. 
Hrimiful Effects rriirl Syniptonis 
Short Terni Esposure: Contact with eyes or skin may cause 
severe irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Has anesthetic properties. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove fiom exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereiices: 

U.S. Environmental Protection Agency. Office of 
Pesticide Programs, “Cinnamaldeliyde Fact Sheet 
(040506), Washington, DC (December 2000). 
littp:iiwww.epa.~ov/oppbppd I ibiopesticideslin~redicnts 
ifactsheetsifactsheet 040506.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pest i c i de Res id tie L i in its , 
“Cinnamaldehyde”. 40 CFR I SO. 1 127. I 156. 
\ v w v .  epa. ~:ov/pes t i c i de s 1 foodiv i e w to I s , I1 tin 

Clethodim (ANSI) 

Use Type: Herbicide 
CAS Nuinher: 99 129-2 1-2 
Synoiiynis: 2-Cyclohexen- 1 -one. 2-[ 1 -(((3-chloro-2- 
propenyl)oxy)iinino)propyl]-5-[2-(ethyltliio)propyl]-3- 
h y d r o x y - :  ( E ) - 2 - [  1 - ( ( ( 3 - C h l o r o - 2 -  
propenyl)oxy)imino)propylJ-S-[2-(ethylthio)propyl]-3- 
hydroxy-2-cyclohexen- 1 -one 
Trade Names: C L E T 0  D I M I?: P R I S M’ , Va lent 
BioSciences (USA); RE 4560 1 ; SELECT“, Valent 
BioSciences (USA) 
Prorlucers: Agan Chemical Manufacturers (Israel); Arvesta 
(USA); Makhteshim-Agan Industries (Israel); Micro Flo 
(USA); Valent BioSciences (USA) 
Clieniicrrl Cims: C y c I o hexanon e dcr i vat i ve 
EPA/OPP PC Cotle: I2 I0 I 1 
Criliforiiirr DPR Ciieniicrrl Corlc: 3566 

Uses: A selective post-emergence herbicide used to control 
annual and perennial grasses to a range of crops including 
cotton, flax. peanuts. soybeans, sugarbeets, potatoes. alfalfa. 
sunflowers and most vegetables. 
Hiitnuii tosici[)i (loiig-term)( 7, : Lo w-7 0.0 0 p p b . He a It h 
Advisory 
Fish tosicit3, ( t l ire~liolrl)(~~): Very low-32 10.9 16 I2 ppb. 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maxiiiiuin Allowable Residue Levels ,for Cletlrorlini 
(40 CFR 180.458): 
CROP 
Alfalfa, forage 
A I fa1 fa, hay 
Bean, dry 
Beet, sugar, molasses 
Beet, sugar, roots 
Beet. sugar. tops 
Brassica, head and stem, subgroup 5a 
Brassica, leafy greens, subgroup 5b 
Canola, meal 
Canola, seed 
Cattle, fat 
Cattle, meat 
Cattlc, mbyp 
Clover, forage 
Clover, hay 
Cotton, meal 
Cotton, undelinted seed 
Cranberry 
Egg 
Fescue, forage 
Fescue, hay 
Flax, meal 
Flax, seed 
Goat, fat 
Goat, meat 
Goat, inbyp 
Hog. fat 
Hog, meat 
Hog, mbyp 
I lorse, fat 
Horse, meat 
Horse, mbyp 
Leaf petioles subgroup 4b 
Lettuce, leaf 
Melon subgroup 9a 
Milk 
Mustard, seed 
Onion 
Onion, dry bulb 
Onion, green 
Peanut 
Peanut , hay 
Peanut, meal 
Peppermint, tops 

PPm 
6 
10 
2.5 
1 
0.2 
1 
3 
3 
1 
0.5 
0.2 
0.2 
0.2 
10 
20 
2 
1 
0.5 
0.3 
10 
20 
1 
0.5 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.2 
0.2 
0.6 
3 
2 

0.05 
0.5 
0.2 
0.2 
2 
3 
3 
5 
5 
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Potato 0.5 
Potato, granuledflakes 2 
Poultry, fat 0.2 
Poultry, ineat 0.2 
Poultry, mbyp 0.2 

Sheep, fat 0.2 
Sheep, ineat 0.2 
Sheep, mbyp 0.2 
Soybean 10 
Spearmint, tops 5 
Spinach 2 
Squashicucuinber subgroup 9b 0.5 
Strawberry 3 
Sunflower, meal 10 
Sunflower, seed 5 
Turnip, greens 3 
Vegetable, fruiting, group 8 I 

subgroup 1 b 1 

Subgroup Ic 1 

Radish, tops 0.7 

Vegetable, root, except sugarbeet, 

Vegetable, tuberous and corm, 

Crircino~e:EIi/Hriznrrl Clri.s.sificritioti.s 
Label Signal Word: WARNING or CAUTION 
Descriptiori: 
Hrirni fiil Effects riiirl Sjvnptoms 
Sliort Terni Esposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes. occasionally lifting tipper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Infonnation Profile, Clethodim,” Oregon State University, 
Corvallis, OR (July 1995). littp:.:.’ace.orst.e~Li~c~i- 
bin’mfs.’0 I ‘pipsic let hod i .  h tin 
California Environmental Protection Agency ‘Chemical 
List of Lists,” Sacramento CA (February 1997). 
EPA, Office of Pesticide Programs, Pesticide Residue 
L i m i t s ,  “ C l e t h o d i m ” ,  4 0  C F R  1 8 0 . 4 5 8 .  
\~~~~.ei~a.Sovlpesticides.!tood’vic\l.  tols.htni 

Clofentezi ne (ANSI) 

Use Type: Miticide 
CAS Number: 74 1 15-24-5 
Forniiilri: C ,,H,Cl2N, 
Alert: A Restricted Use Pesticide ( R U P ) .  Human toxicity 
(long-term): High. 
Synonyms: 3,6-Bis(2-chlorophenyl)- 1,2,4,5-tetrazine; 
Bisclofentezin; NC-2 13 14; 1,2,4,5-Tetrazine, 3,6-bis(2- 
chloropheny1)-; NC 
Trrirle Nrinies: A POL LO“. Ma k h t es h i in - Agan I nd ust r i e s 

(Israel); OVATION“ 
Pror1itcer.s: Makhteshim-Agan Industries (Israel) 
EPA/OPP PC Corle: I2550 I 
Criliforniri DPR Clieniicril Corie: 2249 
EINECS Niiniber: 277-728-2 
U.se.s: Used on a wide variety of crops-fruit, cereals. 
rangeland, ornamentals, etc. 
Hii~ti(i t i  toxicity (Io~ig-ter~ii)(~~): High-9.10 ppb, Health 
Adv i sory 
Fi.sli toxicity (tliresliolrl) i77): H ig li-7.00003 p p b, M ATC 
(Maximum Acceptable Toxicant Concentration) 
U S .  Mrixiniiini Allowrible Resirlue Level.s Chfcntczine (40 
CFR 180.446): 
CROP 
Almond 
A I mond, h u  I Is 

Apple, pomace, wet & dry 
Apricot 
Cattle, fat 
Cattle, liver 
Cattle. ineat 
Cattle, inbyp, except liver 
Cherry 
Goat, fat 
Goat, liver 
Goat, meat 
Coat, mbyp, except liver 
Hog, fat 
Hog, liver 
tlog, meat 
Hog. mbyp, except liver 
IHorse, fat 
Horse, liver 
Horse, meat 
IHorse, mbyp, except liver 
Mi lk  
Nectarine 
Peach 
Pear 
Sheep, fat 
Sheep, liver 
Sheep, meat 

Apple 

PPm 
0.5 
5 
0.5 
3 
1 
0.05 
0.4 
0.05 
0.05 
1 
0.05 
0.4 
0.05 
0.05 
0.05 
0.4 
0.05 
0.05 
0.05 
0.4 
0.05 
0.05 
0.0 1 
I 
1 
0.5 
0.05 
0.4 
0.05 
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Sheep, mbyp, except liver 0.05 
Walnut 0.02 
CrircirrogeIi/Hrizrirrl Clrissificritioris 
U.S. EPA Carcinogens: G ~ O L I ~  C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrto[y AutIrori!v: 

Actively registered pesticide in California. 
Description: Magenta crystalline solid. Molecular weight = 

303.16. MeltiiigiFreezing point - 180°C. Vapor pressure = 

1 x lo-' ininHg @ 20°C. 
1~iconipritibilirie.s: Ox id i zers (c h loi-a t es, n it ra t es, peroxides, 
perinanganates, perchlorates, chlorine, bromine, fluorine, 
etc): strong acids. 
Hrirrnful Effecr.s arid Syniptorns 
Sliort Terni Exposure: Contact with eyes or skin inay cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harinfiil if swallowed. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
ined ica I att en t i o t i  i in ined i at e l y . I f t h is c h e m ical coil tac t s the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits. 
" C l o f e n t e z i n e " .  4 0  C F R  1 8 0 . 4 4 6 .  
h t t p : . i ~ ~ ~ ~ ~ . e p a . f o v : l , e s r i c i c i e s ~ f ( ~ ~ ~ ~ v i ~ ~ ~ t ~ l s .  htm 

Clomazone (ANSI) 

U.se TJpe: Herbicide 
CAS Nuniher: 8 1777-89- I 
Forniulrr: C , ?H ,,C INO, 
Svnonynzs: 2- [ (2 -C h I or0 p hen y I )me t h y I ]  -4,4-d i met h y 1-3 - 
isoxazolidinone; 2-(2-Chlorobenzyl)-4,4-diinethyl- I ,2- 
oxazolidin-3-one; Dimethazone 
Trntle Nrimes: CERANO@. FMC Agricultural Products 
(USA); COLZOR TRIO", Syngeiita (Switzerland); 
COMMAND".FMC Agricultural Products (USA) and Rallis 
India (India);COMMENCE', DIBEL". FMC Agricultural 

Products (USA); FMC@ 57020, FMC Agricultural Products 
(USA): GAMBITm; MAGISTER"; MERIT"; STRATEGY'") 
Producers: Agsin (Singapore); Epochem Co., (China); 
FMC Agricultural Products (USA); Rallis India (India); 
Syngenta (Switzerland) 
CII eniicril Clrrss: Oxazo I id i one 
EPA/OPP PC Code: I2540 I 
Crrlifi)rnici DPR Clieniicril Corle: 3537 
Uses: Clomazone is a broad-spectrum herbicide used on 
rice, peas, pumpkins, soybeans, sweet potatoes. winter 
squash, cotton. tobacco and fallow wheat fields to control 
annual grasses and broadleaf weeds. 
H u ~ i t ( i ~ i  toxicity (lo~ig-terni)(~~): Very low-30 1 .OO ppb, 
Health Advisory 
Fish tosici<v (tliresl~okit')(~~': Very low-3 156.167 I8 ppb. 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrixiniurii Allowtrble Residue Levels for  C lo~ i i ( i~o~ ie  
(40 CFR 180.425): 

Bean, snap, succulent 0.05 

Cotton, undelinted seed 0.05 
C II c 11 in be r 
Pea, succulent 0.05 

Peppermint, tops 0.05 

CROP PPm 

Cabbage 0.1 

0. I 

Pepper 0.05 

P LI in pk i n 
Rice, grain 0.02 
Rice, straw 0.02 
Soybean 0.05 
Spearmint, tops 0.05 
Sq uash . su in iner 
Sq ti as h , w i ii t er 

0.1 

0. I 
0.1 

Sugarcane, cane 0.05 
Sweet potato 0.05 
Vegetable, cucurbit, group 9 0.05 
Vegetable, tuberous and coi-in. 
except potato, subgroup I (d) 0.05 
Watermelon 0. I 
Crircinoge~i/llrrztrrrl Clrissificritions 
U.S. EPA Carcinogens: Not Likely a Carcinogen 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class I I ,  moderately hazardous 
Description: Vapor pressure = 1 x I0 ' mmHg @ 20°C. 
Hurn!jiil Eff  ecrs N I I  rl Svniptonis 
Sliort Terni Exposure: Contact with eyes or skin may cause 
irritation or in-jury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be Iiarinful if swallowed. 
First Airl: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
inedical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 



 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET. Extension Toxicology Network, “Pesticide 
Information Profile, Clomazone,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s .  O R  ( J u n e  1 9 9 6 ) .  
htt~:.:iextox-nct.oi-st.~~~tiipipsiclomaoii.l~ttn 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacrainento CA (February 1997). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Clomazone”, 40 CFR 180.425. 
\vww.epa,govinest icidesilbocl ‘viewtols. httn 

Clon i tral id 

Use Type: Molluscicide 
CAS Number: 1420-04-8 
Forniulti: C,  ,H ,,CI,N;O, 
Synunynzs: 2-Aininoethanol salt of 2’,5-dichloro-4’- 
nitrosalicylanilide; 5-Chloro-N-(2-chloro-4-nitrophenyl)-2- 
hydroxybenzamide with 2-aminoethanol ( 1 : I ) ;  Clotiitarlid; 
5-Chloro-N-(2-chloro-4-nitrophetiyl)-~-liydroxybe1iza1iiide, 
2-aminoethanol salt; 2’,5-Dichloro-4’-nitrosal icylanilide. 2- 
aminoethanol salt; 5,2’-Dichlol-o-4’-nitrosalicylanilide 
ethanolamine salt; 5,2-Dichloro-4-nitrosalicylicanilide-2- 
aininoethanol salt; 2’.5-Dichloro-4’-1iitrosalicyloylanilide 
ethanolamine salt; Ethanolainine salt of 5,2’-dicliloro-4‘- 
nitrosalicyclicanilide; NCI-CO043 1 ; Niclosamide: 2- 
Aminoethanol salt of  5-chloro-N-(2-chloro-4-nitrophenyl)- 
2-hydroxybenzainide 
Triitle Nrinzes: BAY 73‘, Bayer CropScience (Germany) 
and U.S. Fish and Wildlife Service; BAY 6076”, Rayer 
CropScience (Germany); BAYER 73‘b. Bayer CropScience 
(Germany); BAY ER 25648“‘. Bayer CropScience 
(Germany); BAY LlJSClD’, Bayer CropScience (Germany), 
canceled; BAYLUSCIDE“’. Bayer CropScience (Germany) 
and U.S. Fish and Wildlife Service; M 73*’: 
MOLLUSCICIDE BAYER 73“, Bayer CropScience 
(Germany); NICLOSAMIDE”: SR 73” 
Producers: Bayer CropScience (Germany); U.S. Fish and 
Wildlife Service (USA) 
Clreniictil C1r.s~: Chloronitrophenol derivative; chlorinated 
aromatic ainide 
EPNOPP PC Code: 07740 I 
Cdifornirr DPR Clreniicril Code: 2472 
U.se.s: Niclosamide, the parent chemical, is a relatively 
sclective, non-cumulative chlorinated aromatic ainide 

pesticide. Clonitralid (ethanolamine salt of  Niclosamide) is 
used principally against molluscs, especially fresh water 
snails and to control sea lamprey larvae and also as an 
antiparasitic drug in human, pets and livestock. Niclosainide 
is toxic to all fish species at 0.5 mgiL (48 hours). 
CiircinogeIi/H(izarrl Ckissificcitions 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class U. unlikely to be hazardous as 
niclosamide, the parent chemical. 
Regulatory Authority: 

FIFRA, 40CFR152.175 (RUP) 
The “Director’s List” (CALiOSHA) 

Description: A yellow or brownish-yellow crystaooline 
solid. Odorless. Soluble in water. Molecular weight ~ 

388.23. Melting point = 19 I “C. 
I~io~)nzpritibilitie.s: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Pernii.s.sihle Concentrrition in W(iter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes qf Entry: Ingestion, inhalation or skin contact. 
Hrirnlful Effects rind Synzptonzs 
Short Terni Exposure: May result in nausea and abdominal 
pain. 
Points of Attrick: Gastrointestinal system 
Merliccil Surveillrince: 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
IS minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
s k i n , remove con t am i nated c loth i ng and wash i m in ed i a te I y 
with soap and water. Seek medical attention immediately If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unco~iscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

International Programme on Chemical Safety (IPCS), 
“Data Sheet on Pesticides No. 673. Niclosamide.” 
G e n e v a ,  S w i t z e r l a n d  ( M a r c h  1 9 8 8 ) .  
h t 117 : hv\v \v .  i i ic h em. oi.i$ci oc u men ts’pd s ;]xis ,‘pest63 c . l i t  111 
Cal i forn i a En v i ro n ineii ta I Protection Age ii cy “C h em i ca I 
List of Lists,” Sacramento CA (February 1997). 

Clopyralid (ANSI) 

U.se v p e :  Herbicide 
CAS Nuniher: 1 702- 17-6 
Forniulri: C,H ;C IZNO2 
.Yynoiiym.s: 3,6- D i c h I orop i co  I in i c acid : 3,6- D i ch I o 1-0-2 - 
pyridinecarboxylic acid; 2-Pyridinecarboxylic acid, 3,6- 



 

Clopyralid 229 

dichloro-; 3,6-Dichloro-2-picolinic acid; 3,6-DCP; Picolinic 
acid, 3,6-dichloro- 
Trtirle Nrintes: ACCENT“, DuPont Crop Protection (USA); 
CONFRONT’, Dow AgroSciences (USA); CURTAIL’. 
Dow AgroSciences (USA); CURTAIL M“, Dow 
AgroSciences (USA); DOWCO’-290, Dow AgroSciences 
(USA); HORNET’, Dow AgroSciences (USA);  
LONTREL@, Dow AgroSciences (USA); LONTREL’ 3, 
Dow AgroSciences (USA); LONTRIL“’ F, Dow 
AgroSciences (USA); LONTRIL’ T, Dow AgroSciences 
( U S A) ; N u fa rin 
(Australia); NAF@-280, Dow AgroSciences (USA); 
PARADIGMm, Dow AgroSciences (USA); RECLAIM‘“; 
REDEEM‘, Dow AgroSciences (USA); RIVERDALE“. 
Nufarin (Australia); SCORPION“; STINGER‘“’, Dow 
AgroSciences (USA); TRANSI,INE“; WIDEMATCH@, 
Dow AgroSciences (USA); XRM-3972“ 
Prorlucers: Dow AgroSciences (USA): DLIPOII~ Crop 
Protection (USA); Nufarin (Australia) 
Cliemicril Clriss: C h loro ph e ti ox y 
EPA/OPP PC Corle: 1 17403 
Criliforttiri DPR Clieniicril Corle: 5 135 
ICSC Number: 0443 
RTECS Number: TJ550700 
EEC Nuntber: 607-23 1-00- 1 
Uses: Clopyralid is used to control annual and perennial 
broadleaf weeds on rangeland. pastures, turf and lawns, 
rights-of-way and a few agricultural products such as 
sugarbeets, oats. barley, mint and wheat. 
Huiiiriit tosicity (Ioiig-term)(”): Very low-3500.00 ppb. 
Health Advisory 
Fish tosicity (tli re.sl~olrl)(~~~: Very I ow-2 0 8 3 2.2 7 3 5 7 p p b. 
MATC (Maximum Acceptable Toxicant Concentration) 
Crirci~rogerr/l~rizrrrrl Clrissificrit ioirs 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: WARNING, CAUTION or 
WARN IN G , d cpen d i ng on form u I at i o n 
Regrrlri tory Authority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CALIOSHA) as chlorophenoxy 

Description: Odorless and colorless crystalline solid. 
Combustible. Poor solubility in water. Molecular weight = 

192.00. MeltingIFreezing point = 152°C. Vapor pressure = 

2 x IO-’ Pa @ 20°C. 
I~iconiprrtihilitirs: May react v i o I en t I y with strong ox id i zers . 
bromine, 90% hydrogen peroxide. phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of  silver oxalate. Keep away from oxidizers. sulfuric acid, 
caus t ics, am in on i a. a I i p h a t i c am i n es , a I kan o I am i n es, 
isocyanates, alkylene oxides, epichlorohydrin. Solutions are 
corrosive to aluminum, iron and t in .  When heated to 

M A T R I G ON ‘ ; M I L L EN N 1 U M 

chlorophenoxy pesticides 

pesticides 

decomposition, this chemical may form nitrogen oxides and 
chlorine gas. 
Hrirniful Effects tinrl Synzptoms 
Sliort Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes. 
skin and respiratory tract, with burning sensation, pain. 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache. profuse persperation. 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin. rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips). anxiety and confusion. 
convulsions, risk of  lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated .jaundice. kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. Can cause 
permanent impairment of  vision or irreversible damage. 
L O I I ~  Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2.4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mg/m’ 
complained of  weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction. 
Points of Attrick: Eyes, skin, respiratory system. central 
nervous system, cardiovascular system, liver and kidney 
Metlicril Surveillrirtce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of  the nervous 
system. 
First Aid: If this chemical gets into the eyes, reinove any 
contact lenses at once and irrigate iininediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do no/ indiice 

voii i i l ing ~ i l h e n , f i , r i i i i t l ~ t i ~ n ~  conluiiiing pelroleuii i .sol\wils 

tire ingested, Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Re ferett ces: 

“Clopyralid Herbicide Fact Sheet.” Caroline Cox. ./oz/im/l 

oj’fesficide Rqjiwm, Winter 1998, Northwest Coalition 
for Alternatives to Pesticides, Eugene, OR. 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
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Cloransulam-methyl 

Use Type: Herbicide 
CAS Number: 147 150-35-4 
Synonyms: N-(2-carboxy1iiethyI-6-cliloroplienyl)-5-etlioxy- 
7-fluoro( 1,2,4)triazolo-( 1,5-c)pyrimidine-2-sulfonarnide; 
B e n  z o  i c 3 - c  h I o r o  - 2  - ( (  5 - e t h o x y - 7 - 
fluoro( 1,2,4)triazolo( 1,5-c)pyrimidin-2-yl)sulfonyl)amino]-, 
methyl ester 
Trrirle Nari?es: AMPLIFYT", Monsanto (USA); 
FIRSTRATE@, Dow AgroSciences (IJSA): FRONTROW. 
Dow AgroSciences (USA); GAUNTLET"'. FMC (USA); 

Producers: Dow AgroScienccs (IJSA); FMC (USA); 
Monsanto (USA); Nufarin (Australia) 
Cliemictrl Clri.ss: Triazolopyrimidine sulfonanilide 
EPA/OPP PC Code: I29 1 16 
Crrlijiorriirr DPR Clreniictil Code: 578 1 
U~ses: Used as a pre-emergence or post-emergence control 
of broadleaf weeds i n  soybeans. 
C(irciIiogeI~/H~iz~iril Clrr.ssi~ctitiori.s 
U.S. EPA Carcinogens: Not likely to be a carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U ,  unlikely to be hazardous 
Descriptioii: Off-white powder. Slight mint odor. Melting 
Point= 216-218°C. 
I~iconzpcitibilitie.s: S I owl y hydro l y ze s i n water. re I eas i ng 
ammonia and forming acetate salts. 
H(irn!frrl Efects arid Svniptonis 
Short Terni Esposrrre: Contact with eyes or skin may cause 
irritation or in-jury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin , remove con tam i nated c I o t h i iig and wash i in med i a t e l y 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breath i n g ( 11 s i rig tin i ve rsal precautions) i f 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce votniting. Do not make an 
unconscious person vomit. 
Refereiices: 

U.S. Environmental Protection Agency. Office of 
Pesticide Programs, "Pesticide Fact Sheet, Cloransulam- 
methyl," Washington. DC (October 29, 1997). 

California Environmental Protection Agency "Chemical 

a c  i d ,  

XDE-565 

List of Lists," Sacramento CA (February 1997) 

Copper Ammonium Carbonate 

Use Type: Fungicide 
CAS N~niher:  33 I 13-08-5 
Syrioriynis: Carbon i c acid. am in o n i u in cop pe r sa I t ; Cop p e  I_ 
Count N 
Trtirle Nrrmes: ACQ'":. C hem i cal S pcc i a I t i es ( LJ S A ) ; 
COPSOL", Chemical Specialties (USA), canceled 
Producers: Chemical Specialties ( IJ S A) 
Cheiiiicrrl Clrrss: Inorganic copper compound 
EPA/OPP PC Corle: 022703 
Crilifornirr DPR Clreniictil Corle: 1 762 
Uses: Used to treat wood and burlap. All food uses were 
canceled by Chemical Specialties, Inc. in March, 300 I .  
Canceled were uses on mangos, beans, carrots, celery, 
citrus, grapes, cucurbits, peanuts, potatoes. peppers. 
strawberries, tomatoes and sugarbects. 
Crrrcinogerr/I~rrzrrrll Clrissi~ cntioiis 
Label Signal Word: DANGER or CAU'I'ION 
Regulrrtory Autlr ority: 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
9 The "Director's List" (CALiOSHA) 

Clean Water Act: Toxic Pollutant (Section 401.15) as 
copper and compounds. 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL zig/L): 601 O(60); 72 lO(200) Note: All 
species in the ground water that contain copper are 
included 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of that chemical's 
infrastructure. Form R de /~inimu.s concentration 
reporting level: I .O% 

Description: White solid. 
IIiconil~(itihilitie.s: In coin pat i b I e with germ an iuin, lead 
d i acetate, mag ties i um, me rc ti I-ou s cli I or i de. s i I i co t i ,  s i I ver 
nitrate, titan i uin . 
Hurtiful Effects mid Synzptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or iii.iury. Inhalation should be avoided: iise 
NIOSII-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
I 5  minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
s k i 11. remove con t am i n at ed c 1 ot h i ng and wash i in ined i a te 1 y 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
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References: 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Copper and Copper compounds 

lJse Type: Copper is used as a fiingicide. Coppei 
compounds are used as insecticides, algicides. molluscicide, 
and plant fungicides. 
CAS Nirntber: 7440-50-8; 13 17-38-0 (CuO, copper fume) 
Forntulrr: Cu 
S y ~ t o ~ i y ~ i t . ~ :  Bronze powder; C.I. 77400; C.I. Pigment metal 
2; Cobre(Spanisl1): Copper bronze: Elemental copper; 172 1 
Gold; Gold bronze; Kafar copper; M2 Copper; MI 
(Copper); OFHC Cu; Raney copper 
Trade Nrrnzes: ALLBRI NATURAL COPPER": ANAC 
1 I Om; ARWOOD COPPER"; CDA I0 1 @; CDA 1 1 Om; CDA 
122"; CDA l02@ 
Pro(1ucer.s: Adrian Re so ti rces (Can ad a): A Id r i c h C hem ica I 
(USA); Anglo American (UK); Antofagasta (UK); 
ASARCO (USA); BHP Billiton (Australia & UK); Boliden 
(Sweden); Codelco (Chile); Dowa Mining (Japan); First 
Quantum Minerals (Canada); Goldschinidt (Germany); 
Great Western Inorganics (USA): Grupo Mexico (Mexico); 
lndo Gulf (India); Ingenieria Industrial (Mexico); Metorex 
(South Afi-ica); Minera Escondida (Chile); Minerals 
Research & Development (USA); Mitsubishi Materials 
(Japan); Mitsui Mining (Japan); Nippon Mining & Metals 
(Japan); Noranda (Canada); PCF Chimie (France); Phelps 
Dodge (USA); Philbro-Tech (USA): Rio Tinto (UK); 
Shyam (India); Southern Peru (Peru); Spiess-Urania 
Chemicals (Germany); Teck Cominco (Canada): UMICORE 
(Belgium); William Blythe (UK); WMC (Australia) 
Clieniictrl Clrrss: I norgan ic ; Met a I s  
EPA/OPP PC Code: 02250 1 
Crrlifornirr DPR Clrenticrrl Cork: 7 14 
ICSC Nuniber: 0240 
RTECS Nirniber: GL5325000; GL7900000 (CuO, copper 
fume) 
EINECS Nirnzher: 23 1 - 159-6 (copper) 
Uses: Copper is used as a fungicide on table and raisin 
grapes, wine grapes, oranges and pears. Copper compounds 
are used as copper supplements for pasture lands. Metallic 
copper is an excellent conductor of electricity and is widely 
used in the electrical industry i n  all gauges of wire for 
circuitry, coil, and armature windings. high conductivity 
tubes, commutator bars, etc. It is made into castings, sheets. 
rods, tubing and wire, and is used i n  water and gas piping, 
roofing materials, cooking utensils, chemical and 
pharmaceutical equipment and coinage. Copper forms many 
important alloys: Be-Cu alloy, brass, bronze, gunmetal, bell 
metal, German silver, aluminuin bronze. silicon bronze, 
phosphor bronze, and manganese bronze. Copper 
compounds are used as mordants, pigments, catalysts, and 

i n  the manufacture of powdered bronze paint and percussion 
caps. They are also utilized i n  analytjcal reagents, i n  paints 
for ships' bottoms, in electroplating, and in  the solvent for 
cellulose in rayon manufacture. 
U.S. M d n i u n i  Allowrrhle Residue Level.s,for Copper rind 
Copper C ~ ~ i t p ~ i ~ i i ~ l . ~  (40 CFR 180.1021; 180.136; 
180.538): 
CHEMICAL CKOP ppm CFK 
Basic copper 

Basic 
carbonate pear(post-h) 3.0 180. I36 

copper 
- carbonate r.a.c 180.102 1 

Basic 
copper 
sulfate r.a.c 180.102 1 

Copper (1% 
bis( I ,2- 
ethane- 
diamine-N,N)- r.a.c. ~ ~~ 180.1021 

Copper(1l) 
oxide r.a.c. - 180.1021 

(metallic) water, 

~ 

Copper 

potable 

irrigated 
Copper oxide 

Copper oxide 
Copper oxide 
Copper I oxide 
Copper I oxide 
Copper I oxide 
Copper I oxide 
Copper I oxide 
Copper( 11) 

oxide 
Copper 

carbonate 
post-I1 

Copper 

Copper 

Copper 

Copper 
linoleate 
Copper 
octanoate 
Copper oleate 
Copper 

oxychloridc 
Copper powder 

water, potable 
Copper sulfate, 

carbonate 

carbonate 

hydroxide 

I 
crops, 

~ 

e o u - 
33 

fish 
meat 
milk 
poultry - 

r.a.c. 
shellfish ~ 

- 

~ 

- 

- 

r.a.c. - 

pear 3 .0 

r.a.c. ~ 

r.a.c. - 

r.a.c ~ 

r.a.c. - 

r.a.c. 
r.a.c. 

~ 

- 

r.a.c. - 

I 
r.a.c. 

180.538 

180.102 I 
180.1021 
l80.1021 
1 80.102 1 
1 80.102 1 
180. I02 I 
180. I021 
180.102 I 

180.102 I 

180. I36 

180. I02 1 

I80.1021 

180.102 I 

180.1021 

180.102 I 
180.102 I 

I 80. I02 1 

180.538 
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pre- and post-I1 ~ 180. I02 I 

Copper sulfate r.a.c. ~ 180. I02 I 
Copper sulfate r.a.c. ~ 180.1021 
Copper sulfate 

pentahydrate, 

Copper sulfate 

Copper-ethylene 

Octanoic acid, 

“r.a.c.” = raw agricultiiral commodities 
C~irciiioge:en/Nrizrirrl C1rissi~critioii.s 

U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Regulritory Autltority: 

Air Pollutant Standard Set (ACGIH)“’ (Australia) 
(DFG)“’ (HSE)‘”’ (Israel) (Mexico) (OSHA) (former 
USSR)‘4-’’ (Several States)‘””) (Several Canadian 
Provinces) 

pre- & post-h r.a.c. - 180.102 I 

pentahydrate r.a.c. ~ I 80. 1021 

d i am in e coin p lex r . a. c . 

copper salt r.a.c. ~ 180. I02 I 

- 180.102 1 

AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Perm iss i b le Expos tire L im its for C he m i ca I Con tam i nail t s 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants: Section 3 13 Water Priority Chemicals 
(57FR4133 I ,  9/9/92); Toxic Pollutant (Section 40 I .  15). 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
zrgIL): (total) 60 1 O(60); 72 1 O(200) 
Safe Drinking Water Act: MCL. 1.0 mg/L; MCLG, 1 
mg/L: SMLC. 1.0 mgIL; Regulated chemical (47 FR 

Superfund/EPCRA 40CFR302.4 RQ: CEKCLA, 5,000 Ib 
(2270 kg) (no reporting of releases of this hazardous 
substance is regiiired ifthe diameter ofthe pieces of solid 
metal released is equal to 0.004 in )  
EPCRA Section 3 13 Form R U’C iiiiniiiiiis concentration 
reporting level: I .O% 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List. Ocean dumping prohibited; Drinking 
Water Quality 5 I .O mg/L. 

con t am i nan t s (C A L) 

(C A LIOSH A) 

9352) 

Mexico, Drinking Water = 1 .O mg/L 
Descriptiort: Copper is a reddish-brown metal which occurs 
free or in ores such as malachitc, cuprite, and chalcopyrite. 
Copper fume is finely divided black particulate dispersed in 
air. Copper dusts and mists have been assigned the formula 
CuSO;5H,O/CuCI by NIOSH. Copper fume has been 
designated as CuICuO/Cu,O by NIOSH. Boiling point 

2595°C. MeltinglFreezing point = 1083°C I t  may form both 
mono- and divalent-compounds. Copper is insoluble in 
water, but soluble i n  nitric acid and hot sulfiiric acid. 
Iiicoi~ipritibilities: Copper dust, fume, and mists form 
shock-sensitive compounds with acetylene gas, acetylenic 
compounds. azides, and ethylene oxides. Incompatible with 
acids, chemically active metals such as potassium, sodium, 
in agnes i u in, and zinc , zi rco n i urn. s t ro iig bases. V i o I en t 
reaction, possibly explosive. iffinely-divided material come 
in contact with strong oxidizers. 
Pernii.s.sihle Exposure Liifiits in Air: N IOSH‘:’ recoininends 
the same level for a 10-hour workshifi. ACCIH”’ 
recoininends a TWA of 0.2 iiigiin’ for copper fume and I 
mghn’ for dusts and mists, as has HSE‘”’, Australia, Israel, 
and the Canadian provinces of Alberta, BC, Ontario, and 
Quebec and HSE, Alberta, BC set a STEL for dusts and 
mists of 2.0 ingiin’. The NIOSH”’ IDl,H is 100 m g h ’  (as 
Cu). The DFG M A K  for toatal dust is 1 mg/in’; 0.1 mg/m’ 
for fine dust and Peak Limitation is 2 times MAK (30 min), 
not to be exceeded 4 times during a workshift‘”. Mexico set 
a limit of 0.2 ingiin’ TWA and STEL of 2 mg/m’. The 
former USSR-UNEPIIRPTC pro.ject‘4’) has set a MAC value 
for copper in workplace air or 1 .O ingiin’ and 0.5 ingiin’ on 
an average value per workshift basis. Several states have set 
guidelines or standards for copper in ambient air‘””’ ranging 
from 0.26-1.57 pgiin’ (Montana) to 2.0 ,ug/m’ (North 
Dakota) to 2.0-20.0 p g h ’  (Connecticut) to 4.0-20.0 &n’ 
(Florida) to 5.0 , u g h ’  (Nevada) to 16.0 pg/m’ (Virginia) to 
20.0 pg/m-’ (New York). 
Deterniiiiation in Air: Copper dusts and mists are collected 
on a filter, worked up with acid, measured by atomic 
absorption. See NIOSH Method #7029 for copper“”. For 
copper fume: filter collection, acid digestion, mcasurcnicnt 
by atomic absorption. See NIOSH Method #7200 for 
welding and brazing fume“”. 
Pcriiiissihle Conceritrrition in Wuter: To protect freshwater 
aquatic life: 5.6 pgIL as a 24-hour average, never to exceed 

pgIL. To prot ect h uinati hea I th  : 
IOOOpg/L‘”’. Canada: Drinking Water Quality (AO) <= I .O 
mg/L. Mexico, Drinking Water = 1.0 mg!L. 
Czechoslovakia‘”’ has set a MAC in surface water of 0.1 
mgIL and in drinking water of 0.05 mgIL. The former 
USSR‘”’ and The former USSR-UNEPilRPTCjoirit project 
have set a MAC in water used for domestic purposes of I .O 
mg/L and 0.001 mg/L in fresh water and 0.005 ingil, in 
seawater used for fishery purposcs. Two states have set 
guidelines for copper in drinking water‘””; they are Kansas 
at I000 pg/L and Minnesota at 1300 pg/L. 
Deterniiiirrtioii iii Writer: Total copper may be determined 
by digestion followed by atomic absorption or by 
co I o r i met ry (us i ng n eocu p 1-0 i ne) or by I nd tic t i ve I y C o 11 p led 
Plasma Optical Emission Spectrometry. Dissolved Coppcr 
may be determined by 0.45 p filtration followed by the 
preceding methods. 

e[l>’i4 I,, (l ialdllea\) ~I I : ]  
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Routes uf Entry: Inhalation of dust or fume, ingestion, or 
skin or eye contact. 
Hrrrnl fur Effects (in (1 Sy nip tonis 
Short Tern? Esposure: Copper salts act as irritants to the 
intact skin causing itching, erythema, and dermatitis, I n  tlie 
eyes, copper salts may cause con-junctivitis and even 
ulceration and turbidity of tlie cornea. Metallic copper inay 
cause keratinization of tlie hands and soles ofthe feet, but it 
is not coininonly associated with industrial dermatitis. The 
fumes and dust cause irritation ofthe upper respiratory tract, 
metallic taste i n  the mouth. nausea, metal fiime fever. 
Inhalation of dusts, fumes, and mists of copper salts may 
cause congestion of the nasal mucous nienibranes. If tlie 
salts reach the gastrointestinal tract, they act as irritants 
producing salivation. nausea, vomiting, gastric pain, 
hemorrhagic gastritis, and diarrhea. It is unlikely that 
poisoning by ingestion in industry would progress to a 
serious point as small amounts induce vomiting. emptying 
tlie stomach of copper salts. Chronic huinan intoxication 
occurs rarely and then only in individuals with Wilson’s 
disease (hepatolenticular degeneration). This is a genetic 
condition caused by the pairing of abnormal autosomal 
recessive genes in which there is abnormally high 
absorption, retention, and storage of copper by the body. 
The disease is progressive and fatal if untreated. 
Long Tern? Exposure: Copper may decrease fertility i n  
both inales and females. Repeated or prolonged contact may 
cause skin sensitization and allergy, thickening ofthe skin, 
and greenish color to the skin. teeth. and hair. Repeated 
exposure can cause chronic irritation of tlic nose and cause 
ulcers and hole in the septum dividing tlie inner nose. 
Repeated high exposure to copper can cause liver damage. 
There is evidence that workers in copper smelting plants 
have an increased risk of lung cancer, but this is thought to 
be due to arsenic trioxide and not copper. 
Points ofiittrrck: For copper dusts and mists: respiratory 
system, lungs. skin, liver. including risk with Wilson’s 
disease, kidneys. For copper fume: respiratory system, skin, 
eyes. and risk with Wilson’s disease. 
Merlicrrl Sirrveillrrnce: Serum and urinc copper levels. 
Evaluation by a qualified allergist. Liver fiinction tests. 
Copper often contains arsenic as an impurity. Wilson’s 
disease is a rare hereditary condition which interferes with 
the body’s ability to get rid of copper. If you have this 
condition, consult your doctor about copper exposure. 
First Aid: If copper dust or powder gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least IS minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If copper dust or 
powder c o t i  tac ts the skin . remove con t am i ti a ted c I o t h i iig a ti d 
wash immediately with soap and water. Seek medical 
attention immediately. If this chemical lias been inhaled. 
remove from exposure, begin rescue breathing (using 
universal precautions) if breathing lias stopped, and CPR if 

heart action has stopped. Transfer promptly to a medical 
facility. When this chemical has been swallowed, get 
medical attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
Note to physicim or m i t h o r i d  i1ie~i‘iculpersonnel: In case 
of fume inhalation, treat pulmonary edema. Give prednisone 
or other corticosteroid orally to reduce tissue response to 
fume. Positive pressure ventilation may be necessary. Treat 
metal fume fever with bed rest, analgesics and antipyretics. 
The symptoms of metal fume fever may be delayed for 4- I2 
hours following exposure: it may last less than 36 hours. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Copper”. 
40 CFR 180.102 1 ; 180.136; 180.538). www.epa.Sov’c~i- 
hiiiioppsrcti 
U.S. Environmental Protection Agency. Toxicology of 
Metals, Vol. I I :  Copper, Report EPA-60011-77-022, pp  
206-22 I ,  Research Triangle Park, NC (May 1977). 
U.S. Environmental Protection Agency, Copper: Ambient 
Water Quality Criteria, Washington, DC (1980). 
National Academy of Sciences. Medical and Biologic 
Effects ofEnvironinental Pollutants: Copper. Washington. 
DC ( 1977). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1 ,  No. S ,  48-49, New York, Van 
Nostrand Reinhold Co. (1981). (Copper). 
New Jersey Department of Health and Senior Services 
and Senior Services, “Hazardous Substance Fact Sheet: 
C o p p e r . ”  T r e n t o n ,  N J  ( J a n u a r y  1 9 9 9 ) .  
Iiltp:ilwww.slatc.ni .us~l ieal t l i~eol i~’1-~l~wcb.’052X.~~~~l~ 
New York State Department of Health. “Chemical Fact 
Sheet: Copper,” Albany, NY, Bureau of Toxic Substance 
Assessment (January 1986 and Version 3). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Copper Carbonate, Basic 

Use Type: Algaecide, insecticide and fungicide 
CAS Number: 12069-69- I 
Forniulrr: Cu2(0H)$03 
Sy n o n y n i s :  B a s  i c c a r b o n  a t e  ; 
(C a rbo ti ato)d i h y d rox y d i c o p pc r ; coin po ti ti d : 
Copper carbonate hydroxide; Cupric carbonate; Dicopper 
dihydroxycarbonate: Kupfercarbonat (German); Malachite 
Trrrrle NUIIIC.S: KOP KARB”; NOAI I GOLDQ. Ostnose 
(USA);NW 200’, Osmose(IJSA); SPIN OUT400‘:, Griffin 
(IJSA) 
Prorlucers: Griffin (USA); Nihon Kagaku Sangyo (Japan): 
Nufartn (Australia); Ostnose (USA); Philbro-Tech (USA);  
William Blythe ( U K )  
Clr eniicrrl C1rr.s.s: I n orga ti i c copper c om po it t i  d s 
EPA/OPP PC Code: 02290 I 

c u p r i c 
Chest t i  Lit 
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Criliforiiirr DPR Clieinicril Corle: 60 
EINECS Niiniher: 235- I 13-6 
U~ses: A fungicide used against a broad spectrum of fungi. 
Also used as an insecticide. 
U.S. Mrixiniuin Allowrrhle Resirlue Levels ,for Copper 
Crirhoiiate (40 CFR 180.136; 180.I00I (h); 180.1021): 
CROP PPm C FR 
Pear, post-h 3 180.136 
Raw agricultural commodities - 180.1001 (b) 

Crirciiiogeii/HrizrirrI Cliissi~crrtioiis 
Label Signal Word: CAUTION, WAKNING, DANGER 
Regulri tory Autliori@: 

Raw agricultural commodities - 180. I02 I 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) (as 
copper compounds) 
The “Director’s List” (CAL/OSHA) (as copper 
compounds) 
Clean Water Act: Toxic Pollutant (Section 401.15) as 
copper and compounds. 
RCRA Ground Water Monitoring List. Suggested test 
metliod(s) (PQL pgiL): 6010(60); 72 lO(200) Note: All 
species in the ground water that contain copper are 
included. 
FIFRA, 40CFRI 85: tolerances for pesticides in food. as 
copper compounds, total. 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of that chemical’s 
infrastructure. Form R de i i i i i7i i i i is concentration reporting 
level: 1.0% 

Descripfioii: Green powder. Insoluble i n  water. Molecular 
weight = 22 I. 10. Density 3.9. MeltingiFreezing point = 

decomposes @ 197°C. 
liicoi~rpritibilities: Incompatible with germanium, lead 
diacetate, magnesium, mercurous chloride, silicon, silver 
nitrate, ti tan i LI in. I nc om pat i b I e with ca I c i u in (in eta I 
hydroxides), nitroethane, nitromethane, 1 -nitropropane, 
zirconium. 
Periiiissible Exposirre Limits in Air: As copper: ACGl H 
TLV 0.2 tnghn’ (fume); 1 mgim’ (dusts and mists); 
NIOSHIOSHA 0.1 mgiin’ (fume); I mgim’ as (dusts and 
mists). 
Deferiiiiiiafioiz iii Air: Copper dusts and mists are collected 
on a filter, worked up with acid, measured by atomic 
absorption. See NIOSH Method #7029 for copper. For 
copper fume: filter collection. acid digestion. measuretnent 
by atomic absorption. 
Periiii.s.sihle Coiiceiitrrifioii iii Wiiter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
The U.S. EPA (6) has set a maximum of  I .O mg/L in water 
to protect human health. 
Deferniiiiritioii iii Writer: Total copper may be determined 
by digestion followed by atomic absorption or by 
colorimetry (using neocuproine) or by Inductively Coupled 
Plasma Optical Emission Spectrometry. Dissolved Copper 

may be determined by 0.45 p filtration followed by the 
preceding methods. 
Hririnful Effecfs riiirl Syiizp foins 
Sliorf Term Exposure: Poisonous if ingested. Irritates eyes, 
skin and mucous membranes. Possible skin discoloration. 
Lorig Term Exposure: May cause mutations in humans. 
May damage the testes and decrease fertility in both males 
and females. May cause skin allergy and thickening ofthe 
skin: copper deposits can cause discoloration in the skin and 
hair. leaving a green color. Repeated exposure can cause 
shrinking of the lining of the inner nose with watery 
discharge, liver damage. Individuals with Wilson’s disease 
absorb, retain, and store copper excessively. 
Poiiifs of Attrick: Skin. reproductive system., liver 
Merlicril Siirveillrincc: S e ru in and u r i ne copper I eve I .  Liver 
and kidney tests. Examination by a qualified allergist. More 
than light alcohol consumption may exacerbate the liver 
damage caused by copper sulfate. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure, 
begin rescue breathing (using universal precautions) if‘ 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
LI ti con sc i ou s person vom it . 
Refinwces: 

Environmental Protection Agency, Office of Pcsticidc 
Programs, Pcsticidc Residuc Limits. “Copper Carbonate, 
Basic,” 40 CFR 40 CFK 180.136; 180.1001 (b); 
I 80.102 I, \\I\Yw.e~a.ro\’ll~esticidcsitbod!viewtols.htin 
C a I i fo i n  i a En v i ro ti men tal Protection Agency “Ch e in i c a I 
Idist of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, I oxicology of 
Metals, Vol. 11: Copper, Report EPA-600II -77-022, pp 
206-22 I ,  Research Triangle Park. NC (May 1977). 
U.S. Environmental Protection Agency, Copper: ambient 
Water Quality Criteria, Washington. DC ( 1  980).U.S. 

,. 

Copper Acetoarsen ite 

Use Type: Insecticide and fungicide 
CAS Niiitiher: 12002-03-8 
Foriiiiilrr: C, H ,  As,C u,O , ,, 
S-vii oi iyi izs:  ( Spa ti i s h ) : 
Acetato(trimetaarsenito)dicopper: Acetoarsenite de cuivrc 
(French); Basle green; C.I. Pigment Green 21; Copper 
aceto-arsenite; Cupric acetoarsenite; Emerald green: French 
green; Imperial green: King’s green; Meadow green; Mitis 

Ace t oa rsc n it o d e cob re 
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green; Moss green; Mountain green; Paris green; Parrot 
green; Patent green; Scliweinfiirt green; Swedish green; 
Vienna green 
Trrrile Nrrnies: FASCO PARIS GREEN". Kerr-McGee 
Chemical (USA): IACCO PARIS GREEN". Los Angeles 
Chemical Co. (USA); ORTHO P-G BAIT" 
Producers: Bayer Cropscience (Germany); Kerr-McGee 
Chemical (USA) 
Clieniicrrl Clms: Inorganic, arsenite. copper 
EPA/OPP PC Code: 02260 I 
California DPR Cliemicril Code: 2485 (cupric 
acetoarsenite) and 460 (Paris green) 
ICSC Number: 00 I3 
RTECS Number: GL6475000 
Cises: It is also used as a wood preservative and in paints for 
marine vessels. 
C ~ I  rciriogeri/Hrrzcr rrl Clrrssi~ ficrr t ioiis 
U.S. NTP: Carcinogen 
California Prop. 65: Listed 
IARC: Group I ,  known carcinogen 
WHO Acute Hazard: Group 1 b, highly hazardous 
Regulrrtory AirtI~ori[~I: 

OSHA, 29CFR I910 Specifically Regulated Chemicals 
(See CFR 1910.1018) 
The "Director's List" (CAL/OSHA) 

Carcinogen (arsenic compounds, i1.o.s.) (IARC, Group 1. 
carcinogenic to humans)(OSHA, select carcinogens) 
Clean Air Act. 42USC7412; Title I ,  Part A,$I 12 
hazardous pollutants (arsenic compounds) 
Clean Water Act 40CFR40 I. 15 Section 307,Toxic 
Pollutants, as arsenic and compounds 
RCRA, 40CFR26 I, Appendix 8 Hazardous Constituents. 
waste number not listed (arsenic compounds) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) (arsen ic compounds) 
EPCRA Section 3 13: Forin R de n1inimi.v concentration 
reporting level: O.l%(inorganic arsenic) 
OSHA: Subpart Z-Toxic and Hazardous Substance 29 
CFR 19 10, Specifically Regulated Chemicals, regulates 
arsenic compounds. 
U.S. DOT 49CFR172.101, Appendix B, Regulated 
marine pollutant (arsenic compounds) 
Canada: Priority Substance List & Restricted 
Subs t ances/Ocean Dumping Forbidden (C E P A). N at i ona I 
Pollutant Release Inventory (NPRl)(ai-senic compounds) 

Clean Water Act: Section 3 I 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 3 I3 
Water Priority Chemicals (57FR4 I33 I ,  9/9/92); 
40CFR40 I .  15 Section 307 Toxic Pollutants. as copper 
and compounds. 
RCRA 40CFR264, Appendix 9: TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL, 

7igiL):  6010(60); 7210(200) Note: All species in the 
ground water that contain copper are included. 

* SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, I00 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de /nini/7nis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priorit) 
Substance List, Ocean dumping prohibited. 

Description: Copper acetoarsenite is an emerald-green. 
crystalline powder. Hazard Identification (based on NFPA- 
704 M Rating System): Health 3. Flaininability 0, Reactivity 
0. Insoluble in water. 
1riconipcrtibilitie.s: Decomposes in wa tcr with pro I onged 
heating. Incompatible with strong bases. strong acids. 
Permissible Exposure Limits in Air: 
C'uppper conipo7inds: The Federal standard (OSHA PEL 8- 
hour TWA)'") for copper fume is 0. I ingiiii', and I ingiiii' 
for copper dusts and mists. NIOSH"' recommends the same 
level for a 10-hour workshift. ACGIH"' recommends a 
TWA of 0.2 ingiin' for copper fume and I inghn' for dusts 
and mists. The NIOSH"' IDl,H level = 100 inglin' (as 
copper) 
Arxoi ic c01np07117d.~: The following exposure limits are for 
air levels only. When skin contact also occurs. overexposure 
is possible, even thought air levels are less than the limits 
listed below. OSHA"': The legal airborne PEL is 0.0 I 0  
mg/in' averaged over an 8-hour workshift. NIOSH'": The 
recoininended airborne exposure limit is 0.002 mgliii' 
(ceiling). not to be exceeded during any I5 min. work 
period. ACGIH"': The recommended airborne exposure 
limit is 0.0 1 ingiin' averaged over an 8-hour workshift. The 
HSE"' '(U.K.) Maximum Exposure Limit (as As) is 0.1 
iiigim' TWA. California's workplace PEL is the same as 
ACGIH"' and an Action Level of 0.005 iiigiiii'. The 
A tist ral ia I i in i t is 0.05 mg/m ' T W A (con ti-med carc i nogen) ; 
Israel 0.01 mglm' TWA and Action Level 0.005 iiig/ni;. 
Mexico level 0.2 mgiin' TWA. Canada: Alberta level 0.2 
ingim' TWA and STEL of 0.6 iiighii' (15 inin.): British 
Columbia level 0.5 inglin' TWA; Ontario level 0.0 I mgiiii' 
TWAEV and STEV of 0.05; Quebec level 0.2 mg/m' 
TWAEV. The former USSR-UNEPARPTC pro.ject"" has 
set a MAC of 0.003 ingini' on an average daily basis Ihr 
residential areas. In addition. several states have set 
guidelines or standards for arsenic in ambient air'""': 0.06 
nig/in' (California Prop. 65). 0.0002 pgiin' (Rhode Island), 
0.00023 pgim' (North Carolina), 0.024 p g / m '  
(Pennsylvania), 0.05 pgim' (Connecticut), 0.07 to 0.39 
,&n' (Montana), 0.67 pgim' (New York), 1 . O  pglm' (South 
Carolina), 2.0 pgiin' (North Dakota). 3.3 pg/m' (Virginia), 
5 pglin' (Nevada). 
Deteriiiilicrtioii ili Air: Copper dusts and mists are collected 
on a filter, worked up with acid, measured by atomic 
absorption. See NIOSH Method #7029 for copperiiX'. For 
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copper fume: filter collection. acid digestion. ineasurenient 
by atomic absorption. 
Periiiissihle Conceiitrcrtion iri Writer: EPA has set a limit of 
0.05 parts per million (pptn) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.01 pprn 
(10 ppb) is based on the U.S. EPA final rule for arsenic i n  
drinking water published in  the January 12. 2001, Federd 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule. and. in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US. the current EPA arsenic drinking water 
standard remains at 0.05 ppin ( S O  ppb). To protect 
freshwater aquatic life-total recoverable trivalent inorganic 
arsenic never to exceed 440 pgIL. To protect saltwater 
aquatic life: 508 pg/L on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEPIIRPTC 
pro.ject‘4-’) has set MAC values for inorganic arsenic 
compounds in water for domestic pttrposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 mg/l, also. 
Deternibirrfioii in Writer: For rrr.ser~ic: The atomic 
absorption graphite firrnace technique is often used for 
measurement of total arsenic i n  water. I t  also has been 
standardized by EPA. Total arsenic may be determined by 
digestion followed by silver dicthyldithiocarbamate; an 
alternative is atomic absorption: another is inductively 
coupled plasma optical emission spectrometry. See OSHA 
Method #ID- 105 for arsenic””. 
Routes of Ehfry: Inhalation, absorbed through the skin. 
Hrrrnz fir1 Effects rind Sviiiptoms 
Short Teriii Exposure: Eye contact can cause severe 
irritation and burns. Skin contact can cause irritation, 
burn ing sen sa t io t i ,  itch i ng , t h i cken i n g and co I or changes . 
This chemical can be absorbed through the skin, thereby 
increasing exposure. 
L01i.g Term Es/losirre: Repeated exposure can cause copper 
to deposit in  the liver, kidneys, and other body organs, 
causing damage, atrophy of the inner lining of the nose and 
possible hole in the nasal septum, with a watery or bloody 
discharge. Metallic or garlic taste may also occur. Repeated 
skin exposure can cause skin allergy and possibly a green 
discoloration ofthe skin and hair. Some copper and arsenic 
compounds, but not this one, have been identified as 
carcinogens and certain arsenic compounds have been 
determined to be reproductive hazards. Therefore this 
chemical should be handled with extreme caution. May 
damage the nervous system. Birth defects have been 
observed in animals exposed to inorganic arsenic. I t  is likely 
that health effects seen in children exposed to high amounts 
of arsenic will be similar to the effects seen in  adults. 
Points ufAttrick: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer. skin cancer, 
bladder cancer, liver cancer. kidney cancer. and prostate 
cancer. 

Meclicril Sirrveillrriice: U r i n e arse t i  i c test. Exa in i n e skin for 
abnorinal growths. Examination of the nose. skin. nails, and 
nervous system. Liver function tests, Kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes. occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin. remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
RCf erences: 

New Jersey Department of Health and Senior Services, 
.‘C o p p e r 

I 9 9 9) .  

C al i forn i a En v i ro nine ti ta I Pro te c t i o n Agcn cy “C hem i ca I 

H aza  rd o us S he e t , 
A c et  oar s e n i t  e , ”Tre  n t o t i  (J a n  ti a ry 
wuw.state.ni . ~ i s / h e a l t h ~ e o l i ~ i - t k ~ ~ e b ~ ~ I ~ ~ 9 . ~ d l  

List of Lists,” Sacramento CA (February 1997). 

S u bs ta t i  c e Fact 
N J 

Copper Arsen i te 

Llse Type: I 11 sect i c i de, herb ic ide and rode tit i c i de 
CAS Nirmher: 10290- 12-1 
Forin wlei: Cu H A s 0  
Alert: Not registered i n  the U.S. A teratogen. 
Symriynts: Acid orthoarsenite; Arsenito de cobre (Spanish); 
Arsonic acid, copper(2+) salt ( I  : I ) ;  Arsenious acid, 
copper(2i) salt ( I : I ) ;  Cupric arsenitc; Cupric green: Copper 
orthoarsenite; Scheele’s green; Scheele’s mineral: Swedish 
green 
Trcrcle N(IIIICS: KOCIDE” 2000, Griffin (USA) 
Pror1ircer.s: Griffin (USA) 
Clreniicrrl Clcrss: I norganic arsenic: Metals 
EPA/OPP PC Corle: 02240 1 
ICS‘C Number: 12 I I 
RTECS Nirniher: CG3385000 
EEC‘ Nirniher: 033-002-00-5 
ElNECS Number: 233-6448 
Clse.s: No longer registered i n  the U.S. Formerly used i n  
agriculture as and insecticide, fungicide, rodenticide and 
fitngicide. Also used in pigments and animal medications. 
Ccrrciiio~eii/Hrrzrrrrl Clci.s.sificcrtioIis 
U S .  NTP Carcinogen: Known carcinogen 
Crrlifi,rnirr Prop. 65: Carcinogen 
IARC: Group I ,  known carcinogen 
Regirlcrtory Autliorify: 

AB 2588-Air Toxics .‘Hot Spots” Chemicals (CAL) 
The “Director’s List” (CALIOSHA) 
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Clean Water Act: Toxic Pollutant (Section 401.1S) as 
copper and compounds 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL zrg/L): 60 1 O(60); 72 1 O(200) Note: All 
species in the ground water that contain copper are 
included 
Carcinogen User Register Chemical (CAIlOSHA) 
AB 1803-Well Monitoring Chemical (CAL) 
EPCRA Section 3 13 Foi-m R de minimis concentration 
reporting level: 0.1 YO 
CAL Air Resources BoardIAB 1807 Toxic Air 
Containinants 
Specific chemicals (EPANESHAP) 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as arsenic compounds 
Clean Air Act: List ofhigh risk pollutants (Section 63.74) 
as arsenic coinpounds 
Clean Water Act: Section 3 I 1 Hazardous SubstancesiRQ 
(same as CERCLA); Section 3 I3 Priority Chemicals: 
Toxic Pollutant (Section 40 1 .  IS) as arsenic and 
coin pou t i  ds 
RCRA Section 26 1 Hazardous Constituents, waste 
number not listed 
EPCRA Section 304 RQ:  CERCLA. I lbs(0.454 kgs) 
Marine pollutant (49CFR. Subchapter 172.10 I ,  Appendix 
9). as arsenates. liquid. n.0.s: arsenates, solid, n.0.s; 
arsenical pesticides liquid. toxic. flammable, n.0.s. 

Description: An odorless. yellow-green powder that gives 
off irritating and/or toxic fumes in a fire. 
Pernrissible Esposure Liitrits iit Air: OSHA”’ : 0.0 1 inghn’; 
NIOSH? Ceiling 0.002 iiigiin’il 5 min: carcinogen: 
ACGIH“’ : 0.01 iiigiin’; carcinogen 
Deterrtziitrrtiorr in Air: Collection on a filter and analysis by 
atomic absorption spectrometry. See NlOSH Methods 
#7900 and #73000, Eleiiients“’~’. See also OSHA Method ID 
10s 
Periizi.ssible Concentrrition in Wrrter.: No criteria set. 
Runofffrom spills or fire control may cause water pollution 
Routes of Entry: Inhalation, skin, eyes and ingestion 
Horiillfrl Effects rind Symptoms 
Short Term Esposiire: I ~h r i l n t i o~ i :  Dust is readily absorbed 
from the lungs, but inhaled quantities are usually insufficient 
to cause acute systemic toxicity. Can cause cough with 
foamy sputum and rales. SkitdE.1.e C’ontuct: Dust can cause 
localized skin irritation, but systemic absorption through the 
skin is negligible. Skin contact is unlikely to came systemic 
effects unless the dermal barrier is compromised. Eye 
exposure may produce burns and ulcerations. 117gestioi7: The 
most important route of acute exposure. Arsenicals are 
quickly absorbed and can be extremely hazardous. 
Significant tissue and organ damage and death may result. 
S~~mpt01n.s qf espo.vwe inclziclc : head acli e ( I e t hargy , 
delirium, hallucinations. seizures, or coma can occur); 

dizziness: acute nausea and occasional vomiting; labored 
breathing; restlessness; cyanosis (pale or bluish lips. face 
and fingernails); perspiration; difficult breathing; abdominal 
pain with diarrhea: trembling and feeling of “pins and 
needles” or electrical shock like pains in the lower 
extremities; convulsions; unconscioiisness; possible 
pulmonary edema, a medical emergency. Very acute 
poisoning: extreme headache; muscular paralysis. and liver 
and kidney dysfunction, loss of consciousness; death. 
Long Term Esposi~re: Chronic exposure is characterized by 
malaise, peripheral sensorimotor neuropathy, anemia. 
jaundice, gastrointestinal complaints, and characteristic skin 
lesions including hyperkeratosis (small corn-like elevations) 
and hyperpigmentation. Hyperkeratosis iisually appears on 
the palins or soles. Pigmentation changes and hyperkeratosis 
can take 3 to 7 years to appear. Chronic inhalation can also 
lead to con-junctivitis, irritation of the throat and respiratory 
tract. and perforation ofthe nasal septum. Chronic exposure 
can cause allergic contact dermatitis. Chronic exposure may 
be more serious for children because of their potential 
longer latency period. Curci17oycnici~~~. The Department of 
Health and Human Services, IARC. U.S. EPA,  and NTP 
have classified arsenic as a htiman carcinogen based on 
sufficient evidence from human data. Arsenic trioxide 
causes skin and lung cancer. arid may cause internal cancers 
such as liver, bladder, kidney, colon, and prostate cancers. 
Arsenic ions released from arsenic trioxide within the body 
can cross the placenta and affect the developing fetus: 
arsenic is also excreted in breast milk. Experimental animal 
studies support an association between high ingested arsenic 
dose and fetal toxicity. 
Points of Attrick: Muscles, liver, and kidney. 
McrlicrilSiirveillriirce: In acutely i l l  patients. the agent most 
frequently recommended is dimcrcaprol, also known as 
BAL (British Anti Lewisite). The standard dosage regimen 
is 3 to 5 mgikg IM every 4-6 lioiirs until the 24-hour iirinary 
arsenic level falls below SO pgiL, unless an orally 
administered chelating agent (e.g., DMSA. see below) is 
substituted. This regimen may be ad.justed depending upon 
the severity of the exposure and the symptoms. Do not 
chelate asymptomatic patients without the guidance of a 24- 
hour urinary arsenic level. Contraindications to BAL include 
preexisting renal disease. pregnancy (except in life- 
threatening circumstances) and concurrent use of medicinal 
iron (BAL and iron together form a complex that is very 
toxic). 
First A id: Do not contain i n a t e you rse I f. Po s it i ve- pre ss i i  re, 
self-contained breathing apparatus (SCBA) is recommended 
in  response situations that involve exposure to potentially 
unsafe levcls of arsenicals or combustion products which 
may include arsiiie and arsenic trioxide fumes. Ei-c.s: 

Immediately and gently flush eyes with plenty of warm or 
cold water (NO hot water) for at least IS minutes, 
occasionally lifting the upper and Iowcreyelids. Get medical 
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aid immediately. Skit7: Although it is poorly absorbed 
dermally, skin contact should be avoided because arsenicals 
may irritate the skin. Wearing the appropriate PPE 
equipment and respirator for arsenicals. Ininiediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting. If conscious. alert. 
and able to swallow, aggressive decontamination with 
gastric lavage is recommended within 1 hour of ingestion of 
a life-threatening amount of poison. The effectiveness of 
activated charcoal in  binding arsenic trioxide is 
questionable, but administration of a charcoal slurry is 
recommended pending further evaluation in  cases of 
ingestion of unknown quantities (at I ginikg, usual adult 
dose 60-90 g, child dose 25-50 g). A soda can and straw 
may be of assistance when offering cliarcoal to a child. If 
victim is UNCONSCIOUS O R  H A  I'ING CONVULSIONS, 
do nothing except keep victim warm. Itih~d~r/iot7: Get 
medical aid. Wearing the appropriate PPE equipment and 
respirator for arsenicals, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. 
References: 

New Jersey Department of Health and Senior Serviccs, 
"Hazardous Substance Fact Sheet. Copper Arsenite," 
Trenton NJ (December 2002). 
littl,:!:w\~~~.state.ni .ua:'liealthleoh~l-tl;webiOjjO.pdf 

List of Lists," Sacramento CA (February 1997) 
California Environmental Protection Agency "Chemical 

Copper Cyanide 

Use rppe: Insecticide 
CAS Niiriiber: 544-92-3 ( I ) ;  14763-77-0 (11) 
Forniirlrr: CCuN, C,CuN,; CuCN. CLI(CN)~ 
Syrioii.yiiis: cziproz~r cya/7ide: Cianuro de cobre (Spanish); 
Copper( 1 +) cyanide; Coppet-(I) cyanide; Cupricin 
czipric cyunide: Copper( I I )  cyanide; Copper cynanamide; 
Cyanure de cuivre (French) 
Producers: Degu ssa (Germany ); D S M (N etli er I and s): 
DuPont (USA); Fluorochem (UK); ICI Group (UK); 
Phi Ibro-Tech (USA); U n  ivertical (USA) 
Cliemicrd Clrrss: Inorganic; Metals 
RTECS Number: GL7150000 ( I ) ;  GL7175000 (11) 
EINECS Nuniher: 208-883-6 
U.ses: Copper Cyanide is also used in electroplating copper 
on iron, and as a catalyst. 

Regulrrtory Autli ority : 
Air Pollutant Standard Set (ACGIH)"(DFG)"' (HSE)"" 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) as 

CAL Air Resources BoardiAB 1807 Toxic Air 

(former USSR)'") (OSHA)"8' 

cyanide coinpounds 

Contaminants as cyanide compounds 

Clean Air Act: Hazardous Air Pollutants (Title 1. Part A ,  
Section 112) as cyanide compounds 
Clean Water Act: Toxic Pollutant (Section 40 I .  15) 
EPA Hazardous Waste Number (RCRA No.): PO29 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents. 
SuperfundiEPCRA 40CFR302.4 K Q :  CEKCLA, 10 Ib 
(4.54 kg) 
RCRA 40CFR264, Appendix 9: TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
z/g/L): 601 O(60); 72 I O(200) Note: All species i n  the 
ground water that contain copper are included. 
EPCRA Section 3 13 Forin R de ivit7i/i7zi.s concentration 
reporting level: 1 .O% (copper) 
EPCRA Section 3 I3 Form R de i i i i17ii i i i i .s concentration 
reporting level: 1 .O% (cyanide) 
IJ.S. DOT Regulated Marine Pollutant (49CFKI 72.10 I .  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List: National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List. Ocean dumping prohibited, as copper 
compounds. n.o.s; Drinking Watcr Quality - 0.2 in2 
(CN)/L MAC as cyanide compounds. 

Description: Copper(1) cyanide is a white crystalline 
substance. Cupric cyanide, Cu(CN), is a yellowish-, (veen 
powder which decomposes on heating. MeltirigiFreezing 
point -473°C (in nitrogen). Hazard Identification (based on 
NFPA-704 M Rating Systein): Health 4, Flammability 0. 
Reactivity 0. Insoluble in  water. 
Iiicoiiiprrtibi1itie.s: Contact w it h Ilea t forms dead I y hydrogen 
cyanide gas. May form hydrogen cyanide with water. Keep 
away from acetylene gas and chemically active metals such 
as potassium., sodium, magnesium, and zinc, strong 
oxidizers (chlorine. fluorine, peroxides. etc). 
Periiiis.sible Esposure Limits iii Air: The legal airborne 
permissible exposure limit (OSHA) PEL"" and the 
ACGIH"' recoininended TLV is I mgim' as copper dust and 
mist. The NIOSH'2' IDLH is 100 mg (Cu)/m'. 'I'he limit set 
by the former USSR-UNEPiIRPTC prqject"') is 0.3 mg!m' 

as a MAC in  workplace air and 0.009 ingim' as a 
momentary value in ambient air of residential areas; the 
daily average MAC allowable in  residential areas is 0.004 

Deteriiiiiirrtioii in Air: Collection by a filter and bubbler 
fo I I o wed by in easit re ni e 11 t with an i o n-spec i fi c e I ect 1-0 de . 
See NIOSH Method #7904""'. 

mg/m ;. 



 

Copper Hydroxide 239 

Perritissible Conceiitrritioii iri Writer: The permissible 
concentration for copper set by USEPA to protect human 
health is 1 mgiliter. The U.S. EPA has set a maximuin 
contaminant level of cyanide in drinking watcr of 0.2 
inilligrains cyanide per liter of water (0.2 mgiL)'"). The 
Canadian MAC is the same. The former USSR- 
UNEPIIRPTC prosject'4" has set a MAC of 0.1 mgiliter in 
water bodies used for domestic purposes and 0.05 ingiliter 
in water bodies used for fishery purposes. 
Deterniiriirtion iii Writer: Cyanide may be determined 
titriinetrically by EPA Methods 335.2 and 9010 which give 
total cyanide. 
Routes qf Entry: Inhalation, ingcstion. 
Hrirniful EJfects rind Sjwiptonis 
Short Term Eiposure: Copper Cyanide can affect you 
when breathed in. Eye contact can cause severe burns with 
loss of vision. Skin contact can cause irritation or burns. 
Breathing Copper Cyanide causes irritation of respiratory 
tract, and may cause nose bleeds or sores in the nose. 
Delayed pulmonary edema may occur after inhalation. 
Long Term Exposure: Repeated exposure can cause copper 
to deposit in  the liver and other body organs, causing 
damage, atrophy of the inner lining of the nose, with a 
watery discharge. Metallic taste may also occur. Repeated 
skin exposure caii cause skin allergy and possibly a green 
discoloration of the skin and hair. May be able to affect the 
lungs. 
Points of Attrick: Skin. lungs, possibly other body organs. 
Merlicril Srirveillrince: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may bc delaycd. For 
those with frequcnt or potentially high expos~ire (half the 
TLV or greater), the following are recommended before 
beginning work and at regular times after that: Lung 
function tests. If symptoms develop or overexposurc is 
suspected, the following may be useful. Urine copper test. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally I ng uppcr and lower lids. Scck 
medical attention immediately. If this chemical contacts the 
skin, reinovc contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stoppcd. 
Transfer promptly to a incdical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water aiid induce vomiting. Do not make an 
unconscious person vomit. 
References: 
* New Jersey Department of Health and Senior Services 

and Senior Services. "Hazardous Substance Fact Sheet, 

Cupric Cyanide," Trenton, NJ (October 1994. rev. 
February 200 1 ). 
11 t t ~ ~ : i i ~ ~ ~ ~ ~ v . s t a t e . i i i . ~ 1 s i ~ i e ~ l t h i e ~ ~ 0 ~ ~ ~  .pd f 

List of Lists." Sacramento CA (February 1997). 
California Environmental Protection Agency "Chemical 

Copper Hydroxide 

lJse 7jpe: Fungicide. rieinaticide and microbiocide 
CAS Number: 20427-59-2 
Foriiiulri: C u (0 H)2 
S j ~ i i ~ i i y n i ~ :  Copper diliydroxide: Copper hydrate; 
Copper(l1) hydroxide; Copper oxide hydrated: Cupravit 
blaii (German); Cupravit blue; Cupric hydroxide; Kuprablau 
(German) 
Trrrrle Nrmies: CHAMPION', Nufarm (Australia); 
CHILTERN KOCIDEqJ 101, Griffin (USA); COMAC 
PARASOL'; CRISCOBRE'"; KOCIDE" 10 I ,  Griftiii 
( U S A ) :  K O Z I N C E .  M i c r o - F l o  ( U S A ) :  
MEFENOXAMICOPPER", Syngenta Crop Protection 
(Switzerland); NU-COP@, Micro-Flo (USA); PARASOL': 
SPIN-OUT", Griffin (USA) 
Prorlucers: A iner i can Che met; C LI proq u i 111 ( M ex i co) : 
Drexel Chemical (USA); Feasy & Besthoff (USA); Gowari 
(USA); Griffin (USA); Hebei Huafeng Chemical Group 
(China) ; M icro-F lo (U S A) ; N ti farin (A us t ral ia) ; PI1 i I bro- 
Tech (USA); Syngenta Crop Protection (Switzerland); 
William Blythe (UK) 
Clieniicrrl Clrr.s.s: Inorganic copper 
EPA/OPP PC Code: 02340 I 
Cril(fi)riiiri DPR Clreniiciil Code: I5 1 
EINECS Number: 243-8 15-9 
1/22 Mrixiiiiiini Allowrrble Resirlue Levels ,for Copper 
Hq'rlrosirle 140 CFR 1x0. IOOl(b); l80.102/: 

Raw agricultural coinmoditics ~ 

Crirciriogeii/Hrizrril Clrssificiitioris 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regrilritory Autliority: 

CROP PPm 

Actively registered pesticide in California. 
AB 2588-Air Toxics "I lot Spots" Chemicals (CAL) 
The "Director's List" (CALIOSHA) 
Clean Water Act: Toxic Pollutant (Section 40 I .  15) as 
copper and compounds 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQI, ug/L): 60 1 O(60); 72 1 O(200) Note: All 
species in  the ground water that contain copper are 
i iic I uded . 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of that chemical's 
in frast ruct we. 
Form R u'e niinimi.c. concentration reporting level: 1 .0% 



 

240 Copper( I I)-8-hyd roxyq ui no1 i ne 

Description: Blue, gelatinous or amorphous powder. 
Insoluble in water. Molecular weight = 97.56. Density 
3.368. Melting/Freezing point (decomposes). 
hiconipatihilitie.~: Incompatible with calcium (metal 
hydroxides). nitroethane. nitromethane, I -nitropropane, 
zirconium. 
Hrirnzful Effects rind Syniptoms 
Slrort Term Exposure: Contact with eyes or skin may cause 
irritation or in-jury. Inhalation should be avoided: use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and ii-i-igate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Note l o p l i y s i c i a ~  

or authorized medicul personnel: Medical observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary insjury and should be discouraged for at least 72 
hours fo I I owing expos ti re. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residuc Limits. ‘’ ”, (40 
CFR 180.1001(b); 180.102). 
\vw\v. epa. cov; pes t i c i d csi li)odiv i e \vto I s. I1 t I n 

Copper( I I)-8-hyd roxyq u i noli ne 

Use Type: Fungicide and microbiocide 
CAS Niiniber: 10380-28-6 
Forniulri: C,,H ,?CiiN202 
Sq’n oii j~i ir .s:  B i s ( 8 - 
quiiio1inolato)copper; Bis(8-qiiinoliiiolato-N 1 ,O8)-copper; 
B is( 8-oxyq ti inol i ne )coppe  r :  Copper -8  ; Coppei- 
hydroxyquinolate; Copper-8-tiydroxycuinolate; Copper-8- 
hydroxyquinolinate; Copper-8-hydroxyquinoliiie: Copper 
oxinate: Copper(l1 j oxinate; Copper oxine; Copper 
oxyquinolate; Copper oxyquinoline; Copper quinolate: 
Copper- 8 - q ti i n o I at e ; Cop pe r 
q u i ii o I i no I ate; C ti pr i c-8- 
h yd roxyq u i no I a t e  ; 8 - 

B i s (  8 - q ti i n o I i n a t  o ) c  o pp e r : 

Copper- 8 -q u i no I i no I ; 

C u p r i c - 8 - q LI i ii o I i no I a t e  ; 
Copper- 8 -q  ti i t i  o I i ii o I at e; 

I Iydroxyquitioline copper complex; Oxiine-copper; Oxine- 
c o p p e r ;  O x i n e - C u ;  O x i n e  cii ivre ( F r e n c h ) ;  
Oxyquinolinoleate de cuivre (French) 
Trade Nrrnies: BIOQUIN“; BIOQUIN‘,-I; BLUE 
CONTROL‘; CELLU-QUIN“; CHAMPMAN PQ-8; 
CUNILATE”, Rohm and Haas (1JSAj; CUNILATE“’ 2472, 
Rohin and Haas (USA): DOKIRIN‘”; FRUI DO“: 
MILMER@; NYTEK’, Rohin and Haas ( JSA); 
Q U  IN ON DO’ 
Prorlircers: Rohm and Haas (USA) 
Clr eniicrrl Clrrss: I n organ i c cop per coin po ti n d 
EPA/OPP PC Cork: 024002 
C(ilifi)rnici DPR Clreniicnl Code: I 59 
ICSC Number: 0756 
RTECS Number: VC5250000 
Crirciiiogeri/Hu~circl Clrr.s.si~crrtions 
IARC: Group 3, tinclassifiable 
Label Signal Word: CAUTION, WARNING or DANGER 
W H O  Acute Hazard: Class LJ. [Jnlikely to be hazardous 
Regiilritory Aiitliority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
copper compounds 
The “Director’s List” (CAL/OSHA) as copper compounds 
Clean Water Act: Toxic f’ollutant (Section 401.15) as 
copper and compounds. 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ug/L): 60 I O(60): 72 I O(200) Note: All 
species in the ground water that contain copper are 
included. 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of that chemical’s 
infrastructure. 
Form R de i i i i i i i i i i is  concentration reporting level: I .0?6 

De~sscription: Yellow-green crystalline solid or powder. 
Odorless. Insoluble in water. Moleciilai- weight = 35 I . 8 5 .  
Incoiirpritihilities: May form h ig h I y u t i  sta b I e ace ty I ides . 
Decomposes on burning producing toxic and corrosive 
fumes including copper and nitrogen oxides. 
Pernii~ssihle Exposure Liniits in Air: As copper: ACGl H 
TLV 0.2 m g h ’  (fume); 1 nig/m’ (dusts and mists); 
NIOSH/OSHA 0. I ingim: (fume): I ingiin’ as (dusts and 
in is IS). 

Deternriirritiorr in Air: Copper dusts and mists are collected 
on a filter, worked up with acid, measured by atomic 
absorption. See NIOSH Method #7029 for copper. For 
copper fume: filter collection, acid digest ion. rncasurcmcnt 
by ato in i c absorption. 
Periiiissihle Conceiitrtition in Writer: No criteria set. 
Runoff froin spills or fire control may cause water pollution. 
The U.S. EPA (6) has set a maximiim of I .O mg/L in water 
to protect liiiman health. 
Deterniiirrition iit Wrrter: Total copper may be determined 
by digestion followed by atomic absorption or by 
coloi-i metry (using neoc iipro i nc) or by I nd tic t i vc I y Coup led 



 

Comer NaDhthenate 241 

Plasma Optical Emission Spectrometry. Dissolved Coppei- 
may be determined by 0.45 p filtration followed by the 
preceding methods. 
Hrrrni fiil EJfects rriirl Syiiiptoiiis 
Long Teriiz Exposure: Repeated or prolonged inhalation 
exposure may cause asthma. May cause skin allergy and 
thickening of the skin; copper deposits can cause 
discoloration in the skin and hair, leaving a green color. 
Repeated exposure can cause shrinking of the lining of the 
inner nose with watery discharge, liver damage. Individuals 
with Wilson’s disease absorb. retain, and store copper 
excessively. May cause mutations in humans. May damage 
the testes and decrease fertility in both males and females. 
Points of Attrick: Skin, reproductive system.. liver 
MerlicrilSirrveillriice: Serum and urine copper level. Liver 
and kidney tests. Examination by a qualified allergist. More 
than light alcohol consumption may exacerbate the liver 
damage caused by copper sulfate. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
rned i cal attention i in m ed i at e I y , I f t h is chem ical contacts the 
skin, remove contaminated clothing and wash iininediatcly 
with soap and water. Seck medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereiices: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Toxicology of 
Metals, Vol. I I :  Copper, Report EPA-60011-77-022, pp 
206-221. Research Triangle Park, NC (May 1977). 
U.S. Environmental Protection Agency. Copper: Ambient 
Water Quality Criteria, Washington, DC ( 1980).U.S. 

Copper Napthenate 

Cise Tjye: Fungicide. insecticide, dog and cat repellant and 
wood preservative 
CAS Niiiiiher: 1338-02-9 
Foniiiilrr: Mixture 
Sy i io i i y i i i r :  CNC, Coppei uvei sol, Naphthenic acids, coppcr 
salts 
Trrrrle Nrriiies: CHAPCO“ Cu-NAP, CUNAPSOLh. 
CUPRINOL“. TROYSAN“ COPPER 8%, TROYSAN“ 
COPPER I I S%, WILTZQ-6S, WlTTOX”’-C 
Producers: A kzo No be I (Nether I and s) 
Clieniicrrl Clrsy: Inorganic copper compound 

EPAIOPP PC Code: 023 102; (006000 and 006300 are old 
EPA code numbers) 
Crilifi)rizirr DPR Clieniical Code: 1 53 
ICSC Number: 0303 
R TECS Number: QK9 100000 
EEC Nuiiiher: 029-003-00-5 
Crrrciiio~eii/Hrizcrrl CIrissi~ ctitioiis 

Label Signal Word: CAUTION or WARNING 
Regiirlrrtory Autli ority: 

Actively registered pesticide in California. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) (as 
copper coin pounds) 
The “Director’s List” (CALIOSI IA) (as copper 
compounds) 
Clean Water Act: Toxic Pollutant (Section 40 I .  15) as 
copper and compounds. 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ug/L): 60 I O(60); 72 1 O(200) Note: All 
species i n  the ground water that contain copper are 
included. 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of- that chemical’s 
infrastructure. This category does not include coppcr 
phthalocyanide compounds that are substituted with only 
hydrogen. and/or chlorine, and/or bromine. 
Form R de /viui/ui,s concentration reporting level: I .O% 

Description: Dark green, thick liquid or blue-green solid. 
Generally used only as a solution, usually in  oils or mineral 
spirits. Gasoline-like odor (liquid). Insoluble i n  water. 
Density = 1.055. Boiling point = 154-202°C. Flash point 
(typical) = 38°C (cc). Hazard Identification (based on 
NFPA-704 M Rating System): Health Hazards (Blue): 0; 
Flammability (Red): 2: Reactivity (Yellow): 0 
Iiicoiiil~rrtihilities: Reaction with strong oxidizers may be 
violent. 
Periiiissible Exposirre Liiiiits in Air: As copper: ACG IH 
TLV 0.2 inghn’ (fume); 1 mg/m’ (dusts and mists): 
NlOSHiOSHA 0.1 mg/iii’ (fume); I ingini’ as (dusts and 
in is t s). 
Deteriiiiiirrtioii iii Air: Copper dusts and mists arc collected 
on a filter. worked up with acid. measured by atomic 
absorption. See NIOSH Method #7029 for copper. For 
copper fume : fi It er co I I ec t i on, ac id d iges t i o 11, in eas LI re in e 11 t 

by atomic absorption. 
Periiiissihle Coiiceirtrrrtioii iir Writer: No criteria set. 
Runofffi-om spills oi-firc control may cause water pollution. 
Thc IJ.S. EPA‘”’ has set a maximt~ni of 1 .O mg/L i n  water to 
protect human health. 
Deteriiiiiiritioii iii Writer: Total copper may bc dctcrmiiied 
by digestion followed by atomic absorption or by 
colorimetry (using neocuproine) or by Inductively Coupled 
Plasma Optical Emission Spectrometry. Dissolved Copper 
may be determined by 0.45 p filtration followed by the 
preced i ng methods . 



 

242 Copper Oxychloride 

Hrrrinful E1fect.s ririrl Symptoms 
Sliort Tern? Exposure: Grade 1 ; oral rat LD,,, = 4-6 glkg. 
Loitg Teriit Exposure: May cause mutations in humans. 
May damage the testes and decrease fertility in  both males 
and females. May cause skin allergy and thickening ofthe 
skin; copper deposits can cause discoloration in the skin and 
hair, leaving a green color. Repeated exposure can cause 
shrinking of the lining of the inner nose with watery 
discharge, liver damage. Individuals with Wilson’s disease 
absorb, retain, and store copper excessively. 
Poiiits of Attrick: Skin. reproductive system., liver 
MeilicrilSurveillririce: Serum and urine copper level. Liver 
and kidney tests. Examination by a qualified allergist. More 
than light alcohol consumption may exacerbate the liver 
damage caused by copper sulfate. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes. occasionally lifting tipper and lower lids. Seek 
medical attention immediately. If this chemical contacts thc 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if-heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Refereiices: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency. Toxicology of 
Metals. Vol. 11:  Copper. Report EPA-60011-77-022. pp 
206-22 I ,  Research Triangle Park, NC (May 1977). 
U , S . En v i ro n me n t a I Protection Agency, Copper : ambient 
Water Quality Criteria, Washington, DC ( 1  980). 

Copper Octanoate 

Use Type: Fungicide 
CAS Nunther: 20543-04-8 
Syiioizynts: Octanoic acid, copper salt 
Trrirle Nmiies: CONCERN”; NEU” 1 140F, W. Neudorff 
GinbH (Germany) 
Producers: W. Neudorff GnibH (Germany) 
Client icril Clriss: I n organ ic cop per 
EPA/OPP PC C‘o(le: 023306 
Crrlifi,riiiri DPR Clientictil Code: 5225 
17.se.s: A cooper soap fungicide that controls inany common 
diseases on vegetables, fruits and ornamentals, both indoors 
and outdoors. Treats mildew, powdery mildew, fi-uit rots, 
white rust, blue mold, downy mildew and anthracnose. 
Registered on beans, pcas. beets. broccoli. Brusscls sprouts, 

cantaloupes, cucumbers, pumpkins. squash, carrot. celeriac, 
celery chicory, chive, corn. currant, gooseberry, eggplant, 
pepper. tomato. endive, lettuce, garlic, leek, onion. shallots. 
ginseng, grape, hop, kale, kohlrabi, potato, quince. spinach. 
chard. strawberry, sunflowers, and turnip 
C(irriri~)~eii/H(rz(ir(l Cliissifificutioits 
Label Signal Word: CAUTION 
Regitl(itoiy Authority: 

A B  2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List’’ (CALIOSHA) 
Clean Water Act: Toxic Pollutant (Scction 401. I S )  as 
copper and compounds. 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL z/g/L): 60 1 O(60); 72 lO(200) Note: All 
species in the ground water that contain copper are 
in c I uded . 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of that chemical’s 
infrastructure. 
Form R de /iiini/iiis concentration reporting level: I .O% 

Hrirm fir I Effects iiii il S’mptoiia 
Short Teriii Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using univei-sal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Rqfkreiices: 

Pesticide Management Education Program, “Copper 
Octanoate Pesticide Tolerance Petition Filing 1/97,” 
Cornell University, Ithaca, N Y  (January 1997). 
h t t p : / I p  m e p . c c e . c o r n  e I 1 . e d LI / p r o f i I e s i f u  n 2- 
nemat/aceticacid-etridiazole/copper-octaiioate/copp~r- 
octanoatc-to1 .htm I 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Copper Oxychloride 

Use Tvpe: Fungicide 
C‘AS Number: 1332-40-7; 1332-65-6 
Foriiiulri: CI?Cu,l I,O, 



 

Comer Sulfate 243 

S'I~OI~JVIZ~: Basic copper chloride: Basic cupric chloride; 
Blue copper; Copper chloride, basic; Copper chloride. 
mixed with copper oxide, hydrate; Copper chloride oxide; 
Copper chloride oxide, hydrate; Copper chloroxide; Copper 
OC fungicide; Copper oxychloride; Cupric oxide chloride; 
Kupferoxychlorid (German); Oxychlorue de cuivre (French) 
Trrirle Nrinies: AG RIZAN"; B ASF') G RUNKU PFER. 
BASF Group (Germany); BLITOX":: BLITOX'" 50; BLUE 
COPPER-50"; CHEMOCINO; CHEMPAR@'; COBOXO':; 
COBOX BLUE": COLLOIDOX"; COPPERSAN"; 
COPPESAN@': COPPESAN BI.UE'h'; COPRANTOL',Q; 
C O P R E X @ ;  C O P R O S A N  BLUE'K'; COP-TOX'";  
COXYSAN'; CU-56"; CUPRAL 45": CUPRAMAR"; 

CUPRAVIT@; CUPRAVIT'" FORTE; CUPRAVIT 
c u P R A M  E R ~ ;  c u P R A N  TO L" ; c u P R A v E T"; 

G RE EN@; c u P R I co idg); c u P R I TOX : c u PRO KY LTL? 
CUPROL? CUPROSAN? CUPROSANA? CUPROSAN 
BLUE'"; CUPROVINOL: CUPKOX'": CUPROXOL": 
DEVICOPPER': FALIGRUEN'"? FYCOL 8"": FYTOLAN"; 
K A u R I T I L@; ti I L E x w: t iT 3 s " ;  KIJPRICOL~': 
K U P R I KO L": M I C R O C 0  P"': M I E DZ I AN"!; M I E DZ I AN 

OXYCLORh"; OXYCUR": PARRYCOP@; PEPROSAN; 
RECOP"; RHODIACUIVRE": SIJTOX"'. Sudarshan 
Chemical Industries (India); TAMRAGHOL'"'; TKICOP 
50@; VIRICUIVRE"; VITIGRAN*': VlTlGRAN BLUE"' 
Prorlircers: Agri mot- I nternat iona I (US A); BAS F Group 
(Germany); Drexel Chemical (USA): Griffin (USA); 
Hindustan Insecticides (India): Micro-Flo (USA); Nufartn 
(Australia); Philbro-Tech (USA); Sudarshan Chemical 
Industries (India) 
Clieinicrrl Clrr.s.s: I norganic copper 
EPA/OPP PC Corle: 00800 I 
Crrlifornirr DPR Clieriricrrl Corlc: I S6 
Uses: Used to control fitrigi on beets, fruit crops, grapes, 
olive trees, potatoes. vegetables. tomatoes, ornamental 
plants and many more. Used as a bird repellant. 
U.S. Mrisinurm Allowrrhle Resirlire Levels ,fi)r Copper 
0.vyclrlorirle (Cir2CI(OH),J 140 CFR IB0.l00l (h), 
I 80. I02 I ] :  
CROP ppm CFR 
Raw agricultural commodities ~ 1 80. I00 I (h) 

Crrrcinogeri/Hrrzrrrrl Clrissificrrtioiis 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regulrrtory Authority: 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
The "Director's List" (CALIOSHA) 
Clean Water Act: Toxic Pollutant (Section 401 . l 5 )  as 
copper and compounds. 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL z/g/L): 60 1 O(60): 72 1 O(200) Note: All 

j 0s;. , NEORAM BLU'); OXICOB";  OXIVOR'"'; 

Raw agricultural commodities ~ I80.1021 

species in the ground water that contain copper are 
included. 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of that chemical's 
infrastructure. 
Form R de ~ n i ~ ~ i / m ~ s  concentration reporting level: I .0% 

Description: Bluish-green. odorless powder. Soluble in 
acids, ammonia; insoluble in water. Molecular weight = 

427.12. 
I~rconzprrtihilitie.s: When heated to decomposition or on 
contact with acids or acid fumes, may produce highly toxic 
chloride fumes; deadly phosgene gas may be formed. May 
cause pitting of some metals. 
Periitissihle Conceiitrrrtion hi Water: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
H ~ ~ I w @ I  I Effects rrn r l  Symptoms 
Slrort Term Exposure: Contact with eyes or skin may cause 
irritation or in.jury. Inhalation should be avoided: use 
NlOSl I-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
IS minutes, occasionally lifting upper and lower lids. Seek 
medical attention iminediately. I f this chemical contacts the 
skin. remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not  make an 
tinconscious person vomit. 
Ref ereit ces: - California Environmental Protection Agency "Chemical 

List of Lists," Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, "Copper 
Oxychloride," 40 CFR 180. I00 1 (b). 18O.I03_ I 
ivww.epa. eo\,!ixst ic idcs: tood jv icwto I s. I1 iii 

Copper S u I fate 

Use Type: Fungicide, algaecide, and niolluscicide 
CAS Numher: 7758-98-7; 77.58-99-8 (pentahydrate) 
Forniulrr: CuO,S, CuSO, 
Sy~io~iy~ii.~: Blue copper; Blue stone; Blue vitriol; Copper 
monosulfate; Copper sulfate ( I  : I ) ;  Copper(l1) sulfate; 
Copper(2+) sulfate; Copper(2 t) sulfate ( I :  I ) :  Copper 
sulfate pentahydrate; Cu basic sulfate; Cupric sulfate 
anhydrous; Cupric sulphate; Griffin super Cu; Kupfersulfat 
(German); Phyto-bordeaux: Roman vitriol; Sulfate de cuivre 
(French); Sulfuric acid, copper(2+) Salt ( I  : I ) :  Sulfate of  
copper; Sulfato de cobre (Spanish): Tri-basic copper sulfate 



 

244 Comer Sulfate 

Trade Nmiies: AGRITOX"; BASICOP'";, Griffin (USA); 
BCS COPPER FUNGICIDE'"'. Pesticide Service 
Consultants (USA); BSC FLOWABLE"', Newfarm 
(Australia) canceled 8/25/2000; COPSIN?;'. Newfarin 
(Australia); CP BASIC SULFATE", Phibro-Tech (USA); 
CUPROFIX", Cerexagi (France); FUNGI-SPERSE I I .  
Micro Flo (USA) canceled 1 1/30/1992; SULTRACOB", 
lngenieria Industrial (Mexico); TNCS" 5 3 ;  TRIANGLE"' 
Prorlucers: Adheswara Group of Companies (India): 
Asliland Chemical (USA); Bliageria Dye-Cliem (India); 
Boliden (Sweden); Celtic Chemicals (UK): Cerexagri 
(France); Coogee Chemicals (Australia); Drexel Chemical 
(USA); Great Western Inorganics (USA): Griffin (IJSA): 
Harcros Chemicals (USA); Helena Chemical (USA); 
Ingenieria Industrial (Mexico); Micro Flo (IJSA); Newfarm 
(Australia); Noranda (Canada; Philbro-Tech (USA); Prince 
Manufacturing (USA); Teck Cominco (Canada); Univertical 
(USA); World Metal (USA) 
Ch etiiicrrl Clrrss: I no rgan i c, a s ti I fate 
EPA/OPP PC Corle: 024408: 02440 I (pentahydrate) 
Cdifortiirr DPR Clienticril Code: 1 778 
ICSC Number: 075 1 
RTECS Number: GL8800000 
EINECS Nirnzher: 23 1-847-6 (Copper I I  Sulfate) 
Uses: Copper sulfate is a fungicide used to control bacterial 
and fungal diseases of fruit, vegetable, nu t ,  and field crops. 
These diseases include mildew, leafspots, blights, and apple 
scab. It is used as a protective fungicide (Bordeaux mixture) 
for leaf application and seed treatment. It is also used as an 
algacide and herbicide. and to kill slugs and snails in 
irrigation and municipal water treatment systems. It has 
been used to control Dutch elm disease. I t  is available as a 
dust, wettable powder, or liquid concentrate. Used as a 
fungicide and algicide. i n  veterinary medicine and others. 
Copper sulfate is also used to detect and to remove trace 
amounts of water from alcohols and organic compounds. 
Fish tosicity ( t l r r e . ~ I r o l ~ ~ ( ~ ~ ~ :  H igli-2.8553 9 ppb. M ATC 
(Maximum Acceptable Toxicant Concentration) 
C ~ r r c i ~ i o g e ~ i / H ~ r ~ ~ ~ r ~ l  Clrrssi~ctrtion.s 
Label Signal Word: DANGER-POISON (Toxicity Class 
I-Highly toxic) 
Regulutoty Autlrority: 

Air  Pollutant Standard Set (Czechoslovakia)"" (former 
USSR)""' 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) (as 
copper compounds) 
Clean water act: Toxic Pollutant (Section 401.15) as 
copper and compounds. 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
zig/L): 6010(60); 7210(200) Note: All species i n  the 
ground water that contain copper are included. 

EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of that chemical's 
inf-rastructure. Form R de miniinz~s concentration 
reporting level: 1.0% 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List, Ocean dumping prohibited. 

Description: Copper sulfate is a greenish-white crystalline 
solid. Boiling point = 650°C (decomposes to CuO). 
MeltingiFreezing point = decomposes slightly above 200°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 0, Reactivity 0. Highly 
soluble in water; forms bright blue solution. 
lticoniprrtibilities: Aqueous solution is an acid. May form 
explosive materials on contact with acetylene and 
nitromethane. Incompatible with strong bases, hydroxyl- 
amine, magnesium; zirconium., sodium hpobromite. 
hydrazine. 
Pertiii.s.sible Esposure Limits in Air: The f'ederal standard 
(OSI-IA PEL 8-hour TWA)'is' for copper fiiine is 0. I ingiin;. 
and 1 mgiin' for copper dusts and mists. NIOSfH 
recoinmends the same level for a 10-hour worksliift. 
ACGIH"' recommends a TWA of 0.2 mg/m' for copper 
fume and 1 ingiin' for dusts and mists. The former USSR- 
UNEPARPTC pro.ject'"' has set limits in the ambient air of' 
residential areas of 0.009 nigim' on a momentary basis and 
0.004 m g h '  on a daily average basis. The NIOSH"' IDL,H 
is 100 ing (Cu)/m'. Czechoslovakia"" has set a MAC of0 .  I 
nig/ni' on a daily average basis; a MAC of0 .3  ingiin: on a 
30-minute basis. 
Determbrrrtion in Air: Copper dusts and mists are collected 
on a filter, worked up with acid, measured by atomic 
absorption. See NIOSH Method #7029 for copper""'. For 
copper fume: filter collection. acid digestion. measurement 
by atomic absorption. 
Pertiiissible Concerrtratioti in Wuter: The former USSR- 
IJNEP/IRPTCjoint project'"' has set a MAC in water used 
for fishery purposes of 0.004 mg/L (0.00 I as Cu). The U.S. 
EPA'"' has set a maximum of I .0 mg/L i n  water to protect 
11 ti man heal tli . 
Routes (! f Eiitty: I nha lat i o 11, ingest i 011. 

H(rrmjiil Effects rriiil Sjwiptoms 
Short Terrii Exposure: Inhalation: May cause irritation to 
nose, throat and lungs causing coughing and wheezing. 
Skin : May cause irritation of skin, localized coloration, 
itching and burns. &,v.s: May cause severe irritation. 
inllammation, burns. excessive tissue fluid and a cloudy 
coi-nea; possible perinanent damage. /17ge,s~ioi7~ Poisonous 
if swallowed. May c a l m  burning and metallic taste in 
mo ti th ,  blue skin coloration, in tense in fl am in at ion of the 
stomach and intestines, abdominal pain, vomiting. diarrhea, 
blood in  feces, headache, cold sweat, weak pulse, salivation, 
nausea. dehydration. low blood pressure. jaundice. and 
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kidney failure. Death niay result fiom a dose of  a little as 1 
teaspoon for a 150 pound person. 
Long Term Exposure: May cause mutations in humans. 
May damage the testes and decrease fertility in both males 
and females. May cause skin allergy and thickening of the 
skin; copper deposits can cause discoloration i n  the skin and 
hair, leaving a green color. Repeated exposure can cause 
shrinking of  the lining of  the inner nose with watery 
discharge, liver damage. Individuals with Wilson's disease 
absorb, retain, and store copper excessively. 
Points qf Attrick: Skin, reproductive system., liver 
MerlicrilSurueillriiice: Serum and urine copper level. Liver 
and kidney tests. Examination by a qualified allergist. More 
than light alcohol consumption niay exacerbate the liver 
damage caused by copper sulfatc. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
I5 minutes, occasionally lifting tipper and lower lids. Seek 
medical attention iminediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, reniove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
hlote to physician os cirtlhosized iiiecliccil personnel: Empty 
stomach by lavage with 0. 1 YO solution of potassium 
ferrocyanide or milk. Liver or kidney ftinction tests may be 
indicated. May result in inctliacinoglobineinia. 
References: 

EXTOXNET, Extension Toxicology Network. "Pesticide 
Information Profile,Copper Sulfate.'' Oregon State 
U n i v e r s i t y .  C o r v a l l i s .  OR ( J u n e  1 9 9 6 )  
ace.orst.edulirifoiestosnet~pipslcopper~u 
New York State Department of I lealth, "Chemical Fact 
Sheet: Copper Sulfate," Albany, NY. Bureau of Toxic 
Substance Assessment (January 1986 and Version 3). 
Ca I i forn i a Env i ronmen t a I Protect i on A p i c  y "C hem i c a I 
List of Lists,'' Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services 
and Senior Services, "Hazardous Substance Fact Sheet: 
Cupric Sulfate." Trenton, NJ (Ianuary 1099). 
\v\vw.state.n j.usllie~~lth~coliI.tl<\cch!OSJc).~~~i~ 

C o u m a f u ry I 

Use Type: Rodenticide 
CAS Nuniher: 1 17-52-2 
Formilri: C,,H,,O, 

Alert: As with many rodenticides used in domestic 
situations, this substance may severely harm pets. squirrels 
and otherwise harmless species. 
Syiionyms: 3-(cx-Acetoiiylfurfi1ryl)-4-hqdroxycouinariii~ 
C u in a f u  ry I 3 - ( { A -  F u ry I -/{- ac c t y I ae  t h y I ) - 4 - 
hydroxycumarin (German); 3-( 1 -Furyl-3-acetylethyl)-4- 
hydroxycoumarin 
Trrirle Nrimes: FOlJ M A R IN '; F U MA R IN"', Ray e r 
Cropscience (Gel-many) canceled 41111 987; KRUMKIL": 
RATAFIN", HGP Inc. (USA) canceled4/26/1988: RAT-A- 
WAY"; TOMARIN" 
1'rorIiicer.s: Bay er C 1-0 p Sc i en ce (G e rin any) ; S i g ma- A Id 1-i c h 
Laborchein i ka I ien (Germany) 
Clr eniicril Cliss: Cou niai-i ii 
EPMOPP PC Corle: 08600 1 
Crilifi)rniri DPR Clremicnl Corle: 298 
RTECS Nirmber: GN4850000 
Uses: This material is an anticoagulant rodenticide. It is 
used for rodent control in landscapes, right-of-ways and 
structures. It is also used in almond groves. 
Crirciiiogeii/Hrizrirrtl Clrissi f icritions 
Label Signal Word: DANGER 
Regulritory Aiitliority: 

Extremely Hazardous Substance (EPA-SARA) (TPQ = 

I O,OOO)"' (Dropped from listing in 1988) 
Descriptioii: Coumafuryl is a colorless, white. crystalline 
solid. MeltingiFreezing point = 124°C. Insoluble i n  water. 
1irconipritihilitie.s: Strong oxidizers may cause a tire and 
explosive hazard. 
Permi~ssihle E.vpo.siire Limits in Air: No standards set 
Permi~ssihle Concentrrrtion in Writer: No criteria set. but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Ingestion, skin contact. 
Hririnfii I Effects riii rl Sy iiiptoiiis 

Short Temi Esps i i rc :  Coumal'iiryl is very similar to 
warfarin, a hemorrhagic agent. Inhalation may cause 
symptoms described in long term exposure. With a single 
large ingested dose may cause hemorrhagic shock. The 
LDSO-oral (mouse) is 14.7 m g k g  (highly toxic). This 
chemical can be absorbed through the skin. thereby 
increasing exposure or heinoi-rhagic effect. High exposure 
can cause death. 
Loiig Term EsJ)o.siirc: Chronic exposure may cause death 
by hemorrhagic shock. Absorption by the lungs or after a 
few days or few weeks of  repeated ingestion, may cause 
inhibition of  prothrombin synthesis. nose blecds a i d  
blceding gums. hematoma, small reddish spots like a rash, 
bruises of  the elbows, knees and buttocks, blood in urine 
and stools, anemia, occasional paralysis due to a stroke. 
First Aid: Speed in removing material from eycs and skin is 
of  extreme importance. If this chemical gets into the eyes. 
remove any contact lenses at once and irrigate imniediatcly 
for at least 30 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. I 1. this chemical 

(Germ an) ; 
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contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. lfthis chemical tias been inhaled. remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped. and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed. get medical 
attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
Remove and isolate contaminated clothing and shoes at the 
site. Keep victim quiet and maintain normal body 
temperature. Effects may be delayed. Keep victim iinder 
observation. 
References: 

U . S . En v i ron me n ta I Protection Agency, "C hem i ca I 
P 1-0 fi I e : C oii in a fu ry I ." Wash i ii gto ti. DC . C hem i ca I 
Emergency Preparedness Program (October 3 I ~ 1985). 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Coumaphos 

Use Type: Used as a feed additive to control larvae of-flies 
that fecal breed around cattle and poultry. Also used as a dip 
or dust for control of mange. horn tlies. face flies, lice. cattle 
grubs and parasites around cattle, swine. poultry, horses and 
other farm animals. 
CAS Nirmher: 56-72-4 
Forinulrr: C,,H ,,CIO,PS 
Alert: The U.S. Environmental Protection Agency (U.S. 
EPA) classifies most formulations ofcoumaphos as General 
Use Pesticides (CUPS). The formillations I I .6% EC and 
42% flowable concentrate end-use products have been 
classified as Restricted Use Pesticides (RUPs) because they 
pose a hazard of acute poisoning from ingestion. Human 
toxicity (long-term): High. 
Sy ior i jms:  3-C h loro-7-Iiydroxy-4-niethyl-couinarin 0,O- 
diet li y I p Iios p horo t h i oat e ; 3 -C li 101-0- 7 -ti y d rosy-4-in e t h y 1 - 
couinar i n-  O, O-d i e t h y I ph os p horo t h i o t i  at e : 3 -Ch I oro-7- 
h yd roxy -4 -in e t h y I -c o u in a r i n 0 - e s  t e r wit li 0,O- 
d i e t ti y I p h o s p  h o ro t ti i o a  te ; 3 - C h I o 1.0-4- in e t li y I - 7 - 
coumarinyldiethyl pliosplioi-othioate: O-3-Ctiloro-4-1netliyl- 
7-cotimarinyl 0.0-Diethyl phosphorothioate: 3-Chloro-4- 
methyl-7-hydi-oxycoumarindietliyl thiophosphoric acid ester; 
3-Cliloro-4-1netliylumbellifero1ie~~-~ster with 0.0-dietliyl 
phosphorothioate; Coumafos; Ctiniafos (Dutch, Spanish): 
0 ,O-  D i ae t h y I - 0- ( 3 -c h I o r-4 -in e t h y I - c u in a r i n - 7 - y I )- 
in on o t h i o p h os ph a t (Ge rim an) ; 0.0- D i e t li y I - 0-( 3 -c I1 I oor-4- 
met h y I -c LI in a r i n - 7 - y I )  in o n o t li i o fo s faa t 0.0- 
D i e t h y I o - (  3 - c h I o r o - 4  - in c t li y I - 7 - c  o u 111 a r i n y I ) 
p h o s p h o ro  t li i oate  ; 0.0- D i e t li y I o - ( 3 - c h I o ro  -4  - 
met li y I co 11 mar i n y 1-7) t li i o plios pl? ate: 0.0- D i e t h y lo-( 3 - 
c h I o r o - 4  - in e t h y 1-2 - o x  o - 2 H - b e  n z o p y  I-a n - 7 - 
y1)phosphorothioate; O,C~-Diethyl3-chloro-4-methyl-7- 

( L> 11 t c 11) : 

u ni be I 1 i ferone t h i o p hos p h ate : 0,O- D i e t li y lo-( 3 -c h I oro-4 - 
methylumbelliferyl)pliosphorotliioate: Diethyl3-chloro-4- 
metliylumbelliferyI thionophosphate; Dietliyltliioptiospliori~ 
acid ester of 3-chloro-4-metliyI-7-hydroxycoi1mari1i; 0,O- 
Diet i I - 0- ( 3 -c I o r o -4 -in e t i 1 - c LI in ar i n - 7 - i I -in o 11 o t i o fo s fat o) 
(Italian): ENT 17,957; NCI-C08662; Phosphorothioic acid. 
O-(3-chloro-4-1netliyl-2-oxo-2H- I -benzopyran-7-yl) 0.0- 
dietliyl ester; Phosptiorothioic acid. O,O-diethyl ester, 0- 
ester wit li 3 -c li I or o- 7 - I1 y d ro x y -4- me t li y I co 11 in a r i ti : 
Thiopliosphate de 0.0-diethyle et de O-(3-cliloro-4-methyl- 
7-coumarinyle) (French) 
Trrrrle Nunies: AG R I D I P"'; AS UN TOL': AZU N I' f 10 L ',: 
BAY' 2 I / !  99, Bayer Cropscience (Germany); BAYER" 
2 1/199, Bayer Cropscience (Germany); BAYMIX". Bayer 
Cropscience (Germany); BAY M IX"' 50. Bayer Cropscience 
(Germany); CHECKMITE'": CO-RAL'"', Bayer Healthcare 
(USA) canceled 3/10/2000; DELICE'"; MELDANE': 
M ELDON Ex'; MU SC A T 0  X'"; N EG A S H UN T"'; D 1 OL I C I?; 
RESITOX'; SUNTOL'": UMBETI IION" 
Prorliicers: Bayer Cropscience (Germany); Miles (USA): 
S ig nia-A I dr i c h La bo rchem i ka I i en (Germany ) 
Cli eiiiicrrl Clrrss: Organophosphate 
EPA/OPP PC Code: 03650 1 
CdifOriiicr DPR Clieriiicrrl Code: I 65 
ICSC Niinrber: 0422 
R TECS Nirmher: GN 63 00000 
EEC Nirriihcr: 0 1 5-03 8-00-3 
Uses: Couinaphos is an insecticideiacaricide used to control 
a wide variety of liver stock insects including cattle grubs, 
fleecewornis, lice scabies, flies, and ticks: the coinnion 
ectoparasites of beef cattle. dairy cows. sheep. goats. horse. 

swine, and poultry as well as for scre~v worms i n  all these 
animals. The USDA uses coumaplios i n  dip vats along the 
U.S./Texas border to control ticks that carry Texas Cattle 
Fever. It is rated Category I ,  I I ,  or I l l  depending upon the 
routes of exposure. It is added to cattle and poultry feed to 
control the development of fly larvae that breed i n  manure. 
It lias applications in beekeeping. 
Hiririrrii toxicity (Ioi~g-terni)(~~): H igli- I .75 ppb. Health 
Advisory 
Fish tosiciQ (tli resli olr1)('": I n te rin ed ia tee  I 6.96 5 24 p p b , 
MATC (Maxiiniini Acceptable Toxicant Concentration) 
U.S. Mrrxiiiiuni Allo wrrhle Resirliie Levels.for Coutncrplio.s 
(40 CFR 180.189): 

CROP PP'" 
Cattle. fat I .o 
Cattle, meat I .o 
Cattle, mbyp I .0 
Goat, fat 1 .0 
Goat, meat I .o 
Goat, nibyp I .o 
Hog. fat 1 .0 
Hog, meat 1 .o 
Hog. mbyp I .o 
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Honey 0.10 
Honeycomb I00 
Horse, fat 1 .o 
Horse, meat 1 .o 
Horse, inbyp I .0 
Milk. fat (= n in whole milk) 0.5 
Sheep, fat I .0 
Sheep, meat I .o 
Sheep, iiibyp I .o 
Crrrciiiogeri/Hiiziir~l C l ~ i s s i ~  ciitions 
U S .  EPA Carcinogens: Group E, iioiicarcinogenic to 
humans 
Label Signal Word: WARNING 
WHO Acute Hazard: Group 1 b. highly hazardous 
Regiilritory A irtli ority: 

Clean Water Act: Section 3 I I Hazardous SubstanccsiRQ 
40CFRI 17.3 (same as CERCLA. see below). 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = I 00/l0,000 Ib (45514,540 

SuperfiindiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
U.S. DOT Regulated Marine Pollutant (49CFRI 72.10 1 ,  
Appendix B), severe pollutant 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
EPA1SARA 302 (EPCRA) Extremely hazardous 
substances 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Water Pollution Standard Proposed (Mexico)'"' 

kg) 

Description: White to tali crystalline solid. Slight. sulfiirous 
odor. Practically insoluble in water. MeltingiFreezing point 
= 91°C. Odor threshold = 0.02 ppin. Molecular weight = 

362.79. Vapor pressure = I x I O-' mmHg @ 20°C. Hazard 
Identification (based on NFPA-704 M Rating system): 
Health 3. Flaininability I ,  Reactivity 0. insoluble in water. 
Log K,,,, = 4.12. Values at or above 3.0 are likely to 
b i oaccuin u I ate i ii mar i 11 e organ i s in s. 
1iicoiiipcitihilitie.s: Reac t s with p i per on y I bu tox id e , 
oxidizers, strong bases. Slowly reacts with caustics to be 
hydrolyzed. Keep away from water and heat. When heated 
to decomposition this chemical may emit toxic nitrogen 
oxides. 
Perniissihle Exposure Liiiiits in Air: No standards set. 
Determiniition in Air: 0s HA versat i le sam p Ier-2: 
Toluene/Acetone: Gas cliromatograpliy/Flaine photometric 
detection for sulfiii-, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600.Oi-ganophospliortis pesticides"". 
Permi~ssihle Coricentrirtion in Wiiter: Mexico has set a 
inax i in uin perm i ss i b I e con cent rat ion i 11 e st CI ar i es of 0.02 
mgiliter. 
Routes qf Entry: Inhalation, ingestion; this chemical can be 
absorbed through the skin, thereby increasing exposure. 

Harmful Effects mid Sqiiiptonis 
Sliort Term Exposure: Contact may cause burns to skin and 
eyes. Fatal skin absorption can occtir even if there is no 
fee I i ng of irritation aft er contact . C ho I i lies t erase i n h i h it or. 
Exposure can cause rapid. fatal organophosphate poisoning: 
with headache. sweating. nausea and vomiting, diarrhea. 
sa I i va t ion. abdom i na I cramps. d i fti c u It breath i ng. s t i ffiiess 
of legs. blurring of vision. followed by loss of muscle 
coordination, muscle twitching, convulsions. coma, and 
death. The LD,,, (oral, rat) = 13 mgikg (highly toxic). The 
probable oral lethal dose is 50-500 mg/kg: or between 1 
teaspoonful and 1 oz. For a 70 kg (150 Ib) person. May be 
fatal if inhaled, swallowed, or absorbed through skin. The 
effects may be delayed. Delayed piillnonary edema may 
occur'after inhalation. 
Long Term Eiposure: High or repeated exposure may 
cause nerve damage causing weakness, poor coordination in 
the arms and legs. May cause personality changes, 
depression, memory loss, or irritability. Cholinesterase 
inhibitor; cumulative effect is possible. This chemical may 
damage the nervous system with repeated exposure. 
resulting in convulsions, respiratory failure. May cause liver 
damage. 
Points of Attirck: Respiratory system. central nervous 
system, peripheral iiei-vous system, plasma cholinesterase 
Merlicril Surveillirnce: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure. as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following arc 
recommended: Plasma and red blood cell cliolinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal i n  1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels arc reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased. even if results are in lower ranges of"norina1." 
Reassignment to work not involving organopliospliate or 
carbaniate pesticides is recommended u n t i l  enzyme levels 
recover. If symptoms develop or ovcrexposiire occtirs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during tise. Alcohol 
promotes absorption of organophosphates. 
Fir,st A id: Treatment for orga no p h 0s p ha te poisoning 
cons is t s oft  h o rough deco n t a m in at io n , ca rd io rcs 11 i ra to ry 
support, and administration of the antidotes atropine 
and pralidoxirne. I n  cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes sliould be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. E J ! J ~ . s :  Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the inticotis niembrane into the 
bloodstream. Immediately and gently flush eyes with plenty 



 

248 CoumaDhos 

of warm or cold water (NO hot water) for at least I S  
minutes, occasionally lifting the tipper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least IS minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in  Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalution: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pest i c ides, i in m ed i at e I y remove the v i c t i m 
from the contaminated area to fresh air. If the victim is not 
breathing. administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use baghiask apparatus. If 
breathing is difficult, administer oxygen through baghiask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by nioiith to an unconscious 
person. If victim is iinco17scioz1.s or l iming convii1.sion.s. do 
nothing except keep victim warm. Get medical aid. ‘Transfer 
promptly to a medical facility. In cases of ingestion, do not 

induce vomiting. If the victim is alert and asymptomatic. 
administer a slurry of activated charcoal at a dose of 1 g k g  
(infant, child. and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. 117 .some 

crnse~ yoii n i q i  he .specifically ins[r i ic /ed hj, poison control 

to  induce voini[ing by \IYIJ‘ of’ 2 [c~hle.spoons of ,~yrzip of 

ipecac (adiilt) wmlied doiiw i i , i /h  ( i  ciip of\. iuter. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physiciiin or cizithorized iiiedicd personnel: Treat 
cases of respiratory compromise, coma. or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible. atropine 
(see An/it/o/es, below) should be given tinder medical 
supervision. Patients who are comatose. hypotensive. or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. An/ido[e.s: 

Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at niiiscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and niuscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 

dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of I .0 to 2.0 nig 
or pediatric dose ofO.O I mgikg (minimuni 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly. 
subcutaneously or via endotracheal tube. Doses should be 
repeated every I 5 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should he repeated 
whenever the secretions begin to recur. I n  seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidosimc 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hoiirs after exposure. Doses are as follows: adult 1.0 g ;  
pediatric 2S to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-thrcatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
red LI c t i on i t i  symptoms and the am o ti n t o f a  trop in  e n c cessai-y 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to I:! hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoximc may 
also be given intramuscularly. Earl), administration of 
diazepam in addition to the combined atropine and 
pralidoxinie treatment may help prevent the onset of‘ 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Rcferences: 

EXTOXNET, Extension Toxicology Network. “Pesticide 
Information Profile, Coumaphos.” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R ,  J u n e  1 9 9 6 .  
li~tl,:!llzce.o~si.e~iLi~in t’o’eutosnct, pipslcoiiin;iplio.liti?i 
U . S , E nv i ronmen ta I Prot ec t ion Age t ic y . Office of 
Pest i c id e I ~ ,  i m its . 
“Couinaphos”, 40 CFR 180. 189. \ \ , ~ \ . \ ~ . e l , a . ~ o ~ , ; c ~ i -  
hin:oi,iwch 
U.S. Environmental Protection Agency. Office of 
Prevention, Pesticides and Toxic Substances, 
“Reregistration Eligibility Decision Facts. Coumaphos.” 

\\ivw.elx~.qov: oppsrid I I TiI~~~>s~l~icislieet.;.’O I 8Iiict.pil’ 
I I. S. Env i ro t i  men ta I Protect ion Agency. “C heni ica I 
I’rofile: Coumaphos,” Washington. DC, Chemical 
Emergency Preparedness Pi-ogram (Octohei- 3 I .  1985). 
Agency for Toxic Substances and Disease liegisti-y, U.S. 
Department of1 lealth and I lunian Services. Public Health 
Service, “Managing f-lazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists.” Sacramento CA (February 1997). 

Programs . Pest i c id e Re s id LI e 

EPA-738-F-96-0 14, ALlgtISt 1996. 
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New Jersey Department of Health and Senior Services 
and Senior Services. “Hamdous  Substance Fact Sheet: 
Coumaplios,” Trenton, N J  (December 1998). 
IittD:.:i\.v\c~~.statc.ni . u s : ’ l i e a l t h ~ e o l i ~ i - t ~ ~ ~ ~ b ~ O ~ . ~ 6 . p d f  
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report.” 4, No. I ,  53-56 ( 1984) and 9, No. I ,  
19-29 ( 1  989). 

Coumatetralyl 

Use Type: Rodenticide 
CAS Nuniher: 5836-29-3 
Formulri: C,,,H ,(,Oi 
Synoii~~iiis: 2H- 1 -Benzopyran-2-one. 4-hydroxy-3-( 1.2,3,4- 
tetrahydro- 1 -naphtlialenyl)-: Cumatetralyl (Gerinan. Dutch); 
Couinarin, 4-liydroxy--3-( 1.2,3,4-tetraliydro- 1 -naphtliyl)-; 
ENE 1 I 183; 4-Hydroxy-3-( 1,2.3.4-tetraliydro- I -naftyl)-4- 
cuinarine (Dutch); 4-Hydroxy-3-( 1,2.3,4-tett-ahydro- 1 - 
nap t h a I e ti y 1)-2 H - I -be n zo p y ran -2 -0 n e : 4 - H y d rox y -3 - 
( 1,2,3,4-tetrahydro- 1 -napthyl)ciimarin: 3-(~-Tetral)-4- 
oxycoumariti; 3-(a-Tetrayl)-4-liydroxyco~11iiariti; 3-(D- 
Tetrayl)-4-hydroxycotitiiariii 
Trrirle Nrimcs: BAY‘ 25634. Bayer Cropscience 
(Germany); BAY ENE“ 1 1 183B, Bayer CropScience 
(Germany); BAYERm 25,634. Bayer Cropscience 
(Germany); ENDOX’: ENDROCID‘? ENDROCIDE? 

Prorlircers: Agri mor I ti tern at i o ti a I ( U S A): B A S F 
Agr i c u I tu ra I Prod tic t s G ro up (Germ any) ; Bay c r 
Cropscience (Germany) 
Clierii icril CIriss: Cou m ai-i ti 
EPA/OPP P C  Corlc: 496 100 
RTECS Niiniher: GN7630000 
E I N E C S  Niiniher: 277-4244 
U.se.s: Coumatetralyl is used for rat control and fiinctions as 
an anticoagulant, of tlie warfarin type, that does not induce 
bait-shyness. 
Crircinogeri/Hrizrirrl Clri.s.sificritiorrs 
Label Signal Word: DANGER 
W H O  Acute Hazard: Group I b, highly hazardous 
Regulritory Aiitliori!)): 

SuperfuiidiEPCRA 40CFR355, Appendix B Extremely 
I-lazardous Substances: TPQ - 50011 0,000 Ib (22714,540 

SuperfundiEPCRA 40CFK302.4 RQ: EHS. 1 Ib (0.454 

Description: Coiitnatetralyl is a ye1 lowish-white. crystalline 
solid. Boiling point = 290°C. MeltingiFrcczing point = 

69-70°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4. Flaminability 1 ,  Reactivity 0. 
Soluble in hot water. 
Iircoiiipcrtihilitie.~: Oxidizers may cause fire and explosion 
hazard. Keep away fiom metals. 
Periiiissihle Exposure Liriiits in Air: No standards set. 

R A C U M I N ~ ;  R A U C U M I N ”  57; RODENTW 

kg) 

kg) 

Pemii.s.sible Concentrtrtiorr irr Writer: N o  criteria set, but 
runoff from spills or tire control may cause water pollution. 
Roiites of Eiztry: Inhalation, ingestion . skin contact . 
Hrirm f i r  I Efects riii rl Sy inptonis 
Sli ort Term Exposure: I t i  h a I a t i on may cause s y m ptoin s 
described in long term exposure. With a single large 
ingested dose may cause hemorrhagic shock. This chemical 
can be absorbed through the skin. thereby increasing 
exposure or hemorrhagic effect. I-ligh exposure can cause 
death. The I,D”’-(oral, rat) = 16.5 m g k g  (highly toxic). 
Long Term E.vpo.siire: Chronic exposure may cause death 
by hemorrhagic shock. Absorption by tlie ltings or after a 
few days or few weeks of repeated ingestion. may cause 
inhibition of prothrombin synthesis, nose bleeds and 
bleeding g u m ,  hematoma. small reddish spots like a rash. 
bruises of tlie elbows, knees and buttocks, blood in urine 
and stools, anemia, occasional paralysis due to a stroke. Pre- 
existing blood clotting disease o r  liver disease arc 
aggravated by Coumatetralyl exposure. 
Fir.st Aid: Speed i n  removing material from eyes and skin is 
of extreme importance. If this chemical gets into tlie eyes. 
remove any contact lenses at once and irrigate immediately 
for at least I5 minutes, occasionally I ng upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts tlie skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
ifcontaminated. Seek medical attention immediately. Iftliis 
chemical has been inhaled. remove from exposure, begiii 
rescue breathing (using universal precautions) if breathing 
lias stopped. and CPR if heart action l ias stopped. Transfer 
promptly to a medical facility. When this chemical lias been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit.Medical observation is recoinmended for 24 
to 36 hours following overexposure. as effects may be 
de I ayed. 
Rcf creiices: 

IJ . S . Environincn tal Protect ion Agency, “C hem ica I 
Profile: Coiimatetralyl,” Washington. DC. Cliem ica I 
Emergency Preparedness Program (November 30. 1987). 
California Environmental Protection Agency “Chemical 
I.ist of Lists,” Sacramento CA (February 1997). 

Crimidine 

U.sc T v p :  Rodenticide 
CAS .Niiriiher: 535-89-7 
Foriiriilri: C,H ,,rCIN:; C,H ,,,NiCI 
A h / :  Not registered i n  tlie United States. 
S ~ ~ n o r i j ~ n i s :  2-Cli loor-4-d i met hy lam i no-6-methy l-pyri in id i l ie  

( Dutch ) : 2-Cli lo ro-4-nie thy I -6-d i ine thy  I a in i 11 o p y r i  m id i rie : 
C r i in id i ti ( G eriiian ) ; Cr i in id i na ( I ta 1 ian ): Pyr i in id i iic. 3- 
Cliloro-4-(dimetliylami1io)-6-metliyl- 

Trrirle Nrimes: CASTRIX“: CRIMITOX”’: W 49 1 ”’ 
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Prorlucers: Sigma-Aldrich Laborcliemikalien (Germany) 
EPA/OPP PC Code: 288200 
RTECS Number: UV8050000 
EINECS Number: 208-622-6 
Uses: Criinidine is used as a rodenticide but is not registered 
in the U.S. as a pesticide. 
Regirlritory AutIrori!y: 

Banned or Severely Restricted ( I n  Agriculture) 
(Germany) (UN)"" 
Very Toxic Substance (World Bank)'"' 
Superfund1EPCRA 40CFR355. Appendix B Extremely 
Hazardous Substances: TPQ = 1 OOi l0 ,OOO Ib (4,5414,540 

SuperfiindiEPCRA 40CFR302.4 RQ: EHS, I Ib (0.454 

Descriptiorr: Brown, waxy solid. Practically insoluble i n  
water. Boiling point = 144°C @ 4 mml Ig. MeltingiFreezing 
point = 87°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability I ,  Reactivity 0. 
It~corirprifihilifie.s: Acids and acid fumes, strong bases. 
Pernri.s.sible Exposure Limits iir Air: No standards set. This 
chemical can be absorbed through the skin, thereby 
increasing exposure. 
Perriri~ssible Conceirtrrition in Wrrfer: No criteria set. but 
runoff from spills or fire control may cause water pollution. 
Routes qf Eritcy: Ingestion. absorbed through the skin. 
Hrirn! ful Etfccts rirrrl L~yniptoni.s 
Slrort Term Exposure: Contact can cause eye and skin 
irritation and burns. Inhalation can irritate the nose and 
throat. Exposure may result i n  serious central nervous 
system damage with anxiety, restlessness, muscle stiffness, 
light sensitivity, noise sensitivity, touch sensitivity. cold 
sweat, and leading to convulsions that may be fatal. If 
patient survives 5 to 6 hours there may not be serious 
problems. Extremely toxic: tlie LD,,, (oral, rat) = 1.25 
mgikg. The probable oral lethal dose i n  humans is less than 
5 ingikg or less than 7 drops for a 70 kg ( I  50 Ib) person. 
Lortg Term Expowre: May cause central nervous system 
damage. 
Poitits of Attrick: Central nervous system. 
Medical Surveillrince: There is no special test f o r  this 
chemical, However, if illness occurs or overexposure is 
suspected, medical attention is recommended. 
First Aid: E J J ~  Co/itrrcf: lintnediatcly remove any contact 
lenses and flush with large amounts ofwater for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ski17 C'o/itac/: Quickly 
remove contaminated clothing. Immediately wash area with 
large amounts ofwater. Seek medical attention immediately. 
/n/io/a/ion: Remove tlie person from exposure, trying to 
avoid rapid, jerky motions or noise. Begin rescue breathing 
if breathing has stopped, and CPR if heart action has 
stopped. If seizures occur, begin seizure first aid measures. 
Call for immediate medical attention to visit the patient 

kg) 

kg) 

prior to transfer ifpossible. Any facility using this chemical 
should have 24 hour rapid access to medical personnel with 
training and equipment for emergency treatment. All area 
employees should be trained in first aid measures for 
Castrix, including seizure management and CPR. 
References: 

U . S . Environmental Protect io ti Agency. "Chem ical 
Protjle: Crimidine." Washington, DC. Chemical 
Emergency Preparedness Program (November 30. 1987). 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services 
and Senior Services, "Hazardous Substance Fact Sheet: 
Castrix." T ren ton ,  N.1 (Sep tember  1999) .  
wv\v ,  s t a t e . n i . II s !h I: a I t h/c o hir 1 lave b: 0 3 5 I . 1' 

C rotoxy p hos 

Use Type: Insecticide and acaricide 
C'AS Niiiiiber: 7700- 17-6 
Forrirulri: C,,H ,,lOJ' 
Sy~io i~ytns:  Crotonic acid. 3-liydi-osy-. ~ ~ - n i e t h y l b e n q l  
e s t e r ,  d i m e t h y l p h o s p h a t e ,  ( E ) - ;  ( E ) - 3 - :  
[(dimetIioxyphosphinyl)osy]-2-butenoic acid I -phenylethyl 
e s t e r  ; 0 , O -  D i in e t h y I - 0- ( I - in e t h y I - 2 - c a r b o x y - L X  - 

p1ienylethyl)vinyl phosphate: dimethyl-cis- I -methyl-2-( I - 
phenylethoxycarbony1)vinyl phosphate: Dimethyl phosphate 
ester of Ix-metliylbenzyl-3-liydroxy-~i.~-ci-otonate: ENT 
24.7 17: (E)-3-Hydroxy-crotonic acid. a-metliylbenzyl ester. 
d i in e t li y I I - M e t h y I b e  11 ~y 1-3 - 
(dimetlioxyphosphinyloxo) isocrotonate: a-Metliylbenzyl3- 
(dimet1ioxyphospliinoxy)-cis-crotonate: cx-Methylbenzyl-3- 
hydroxy-crotonate diinetliyl phosphate: ct.v-?-( I - 
P1iI:nyletlioxy)carbonyl- I -methylvinyl dimetliylpliospliate 
Trntle Nmres:  C I0 D K I N", Pb i1Gordo t i  (US A). cance I ed 
Boehr i nger I nge I lie im (Germany). cance I ed : C I OD R IN 
VlNY L PtlOSPl IATE: CIOVAP": COOP RTLJ'' CAT'I'LE 
SPRAY: CYODRIN": CYPONA E.C.": DECROTOX ': 
DUO-KILL@; PANTOZOL-I '; SD 4294"; SHELL'" SD 
4294, Shell Chemical (UK): VAPORIN"' DAIRY SPRAY: 

P rorlircers: Boe hri nger I nge I he i in (Gel-man y): Pb i/G ordon 
(USA): Shell Chemical (UK) 
Cli cnticirl Clrrss: Organ o phos p 11 a t e 
EPA/OPP PC Code: 05880 I 
Crrliforrrirr DPR Clreiirictil Corle: I40 
U.ses: A contact and stomach poison: controls tlies, lice, and 
ticks on lactating dairy and beefcattle; may also be used on 
swine, goats, horses, and sheep. 
Crrrcitroge~r/Hozrirrr/ Clrissifictitioris 
Label Signal Word: WARNING, CAUTION 
Regulri tory A rrtli orit)): 
U.S. DOT Inhalation I lazard Chemicals 

p h o s p h a t e : 

vo L F AZO L'*) 
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Description: Y e l  low ish I iq ti id. So I u ble in water: solu bi  1 i ty 
= 1,200 ppin. Molecular weight = 3 14.28. Density = I .  I F ) ;  

I .2 @ 15°C. Boiling point = 135°C @ 0.04 iiimHg. Vapor 
pressure = I .8 x 10~ '  mmHg @ 20°C. 
/ncniii/~rrtihilities: May react violently with antimony(\/) 
pentafluoride. Incompatible with lead diacetate. magnesium. 
silver nitrate. 
Determirirition iri Air: 0 S Id A versat i I e sa in p I e r-3 : 
TolueneiAcetone; Gas cliromatograpliy/Flame ionization 
detection; NIOSH IV. Method #5600. Oi-ganopliosplioriis 
Pesticides."" 
Perniissihle Concentrrition in Wfiter: N o  criteria set. 

Runoff from spills or fire control may came water pollution. 
Hririnfirl Effects riirrl Syiiiptonis 
Slznrt Term Esposiire: Eye pupils are sinall; blurred vision: 
eye watering; runny nose; cough; shortness o f  breath: 
salivation; dizziness; nausea. stomach cramps. diarrhea. and 
vomiting; increased blood pressure; profuse sweating; 
hyperinotility, hallucinations; irritability; tingling o f  the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss o f  consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit t l ie  action ofacetylcliolinesterase 
enzymes. and alter the way in which iiervotts impulses are 
transmitted. Tlie effects can last for hours, days. or much 
longer. Tlie action ofthe enzymes i s  reestablished after n e w  

enzymes are formed. 
Long Term Es/msirrc: Cliol inesterase inlii b i  tor; ct i i i i i i  lative 
ef fect  i s  possible. Organophosphates may damage the 
iiei-voiis system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Poiirts of A t t d i :  Respiratory system. central nervoLis 
system, cardiovascular system. blood cliolinesterase. 
Merlicirl Surveillrince: M ed i c a  I observation i s  
recommended for 24 to 48 hours after hreatliing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulinonary edema. consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary insjury and should be discouraged for at least 72 
hours following exposure. 
First A id: T rca t m e II t for o rga II o p h 0s p 11 at c po i s 0  11 i n g 
consists of thorough decontamination, cardiorcspiratory 
support, and administration of the antidotes atropinc 
and pralidosime. I n  cases ofscvcre poisoning, diazepam, 
an anticonvulsant, should also be administcrcd. 
Antidotes should be administered as prevention cven if 
the diagnosis is in doubt. Speed iii removing material li-om 
eyes and skin i s  of extreme importance. 6 1 ~ s :  Eq,e contact 
can cause dangerous amounts o f  these chemicals to be 
quickly absorbed tliro iigli t l ie m tico 11s membrane in to the 
bloodstream. Immediately and gently tliisli eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes. occasionally lifting t l ie tipper and lower eyelids. 
Get medical aid immediately. S k i t i .  Get medical aid. Skin 
contact can cause dangerous amounts o f  these chemicals to 

be absorbed into tlie bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides. immediately flush skin with plenty of'soap and 
water for at least I S  minutes while removing contaminated 
c I o t h i ng and shoes. Sham poo ha i r prom p t I y i f c on tam i na t ed . 
Tlie removed, contaminated clothing and shoes should be 
double-bagged and lef t  in Hot Zone for later disposal b) 
hazardous inaterials experts. Skin may also he 
decontaminated with diluted liypoclilorite solution. 
IiiIidLitioti: Get medical aid. Do not contaminate yo~irself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides. imincdiatcly I-eIiIovc the victim 
from tlie contaminated area to fresh air. If the victim i s  not 

breathing, administer artificial respiration. Do N O T  m e  

mo i t  t h - to- inou tli resu sc i ta t i on : ti se bagima s k apparatus. I f 
breathing i s  difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
Linattended. / t7cye . s / io t7:  Call poison control. L,oosen all 
clothing. Never give anything b j ,  iiiouth t o  itii tiiicoiisciotis 
person. If victim i s  Z ~ ~ ~ ~ ~ ~ ~ ~ . Y C ~ O Z I . S  or 17civii7<q ~ o m ~ l i l , ~ ~ o ~ i . s .  do 
nothing except keep victim warm. Get medical aid. Transfer 
proniptly to a medical facility. In cases o f  ingestion. do not 
induce vomiting. If t l ie  victim i s  alert and asymptomatic. 
administer a slurry o f  activated charcoal at a dose o f  I g k g  
(infant. child, and adult dose). A soda can and straw ma)' be 
o f  assistance when offering charcoal to a child. / 1 7  ,sotj/c' 

/o i i i h c e  v o i i i i t i t 7 g  /IJJ it'qi' of' 2 ~trldc.s/~oo~~.s of' ,s j~twp of 

I / l e w c  ( L I ~ z I / / )   shed d011'17 1 1 ~ i l l 7  ci czIp of w d e r .  Do NOT 
givc activated charcoal before or with ipecac syrup. 
N o l e  1 0  p l ~ ~ ~ s i ~ i ~ i t 7  or [iiirhorized /iiedico/ /~eixoi71ii~l.  I'rcat 
cases o f  respiratory compromise, coina. or excessive 
pulmonary secretions with respirator). support using 
protocols and techniques available and within tlie scope of' 
training. Some cases may necessitate procedures such as  

en dot rac 11 ea I in tu bat i o n or c r i co t 11 y ro to iii y by p 1.0 pe 1.1 J 

trained and equipped personnel. When possible, atropine 
(see Aii/idote.s. below) slioiild be givcn tinder medical 
supervision. Patients who are comatose. liypotensive. 01- 

having seizures or cardiac arrhythmias should be treated 
according to advanced l i fe  support protocols. Ai7/ ido/~, .s  
Two antidotes are administered to treat organophosphate 
poisoning. Atropine i s  a competitive antagonist o f  
acetylcholine at iiiuscariiiic receptors and is used to control 
tlie excessive bronchial secretions wliicli are oftcn 
responsible for death. Pralidoxime relieves buth the 
11 i c ot i 11 i c o f orgaii o p 11 0 s  p 11 il t e 
poisoning by regenerating acetylcliolinesterase and can 
reduce both the bronchial secretions and tl ie iiiiiscle 
Lveakness associated with poisoning. ' I ' l ie initi a I . I I1 t rave I1 0 I t  s 

dose o f  atropine in adults should be detei-mined bq the 
scvcrity ofsymptoms: An initial adult dose of 1 .O to 3.0 mg 
or pediatric dose of-0.0 I mg/kg (minimum 0.0 I mg) should 
be administered intravenously, If intravenous access cannot 

c"/,se.s j ' O I l  t l l q '  he .s/,ecific(l/lj~ /17.Y/I.llC/CLI /lj, poi.\ OM c0/7/ro/ 

a 11 d m tisc ar i tie e ffc c t s 
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be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

Pesticide Management Education Program, “Crotoxyphos 
(Ciodrin, Ciovap) Chemical Profile 4/85,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( A p r i l  1 9 8 5 ) .  
h t t p : i l p m e p . c c e . c o r n e l l  . e d u i p r o f i l e s / i n s e c t -  
miteicadusafos-cyromazineicrotoxyphosiinsect-prof- 
crotoxyphos.htm1 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Crufomate (ANSI) 

Use Type: Insecticide and anthelmintic for cattle 
CAS Number: 299-86-5 
Formula: C ,2H I ,C IN 0, P 
Alert: All residue limits for crufomate, as listed in 40 CFR 
180.295, were revoked by the U.S. EPA on June 9, 1993. 
All registered uses of crufomate in or on fat, meat, and 
mbyp of cattle, goats, and sheep were canceled. 
Synonyms: 4 - t -  B u t y 1 - 2 - c h 1 o r  o p h e n y 1 in e t h y I 
methyl phosphoramidate; O-(4-tert-ButyI-2-chlor-phenyl)-O- 
methyl-phosphorsaeure-N-methylamid (German); 4-tert 
Butyl 2-chlorophenyl methylphosphoramidate de methyle 
(French); ENT 25,602-X; 0-Methyl 0-2-chloro-4-tert- 
b u t y l p h e n y l  N - m  e t h y  1 a m  i d  o p  h o s p  h a t e ;  
Methylphosphoramidic acid,4-t-butyl-2-chlorophenyl 
methyl ester; Phenol,4-t-butyl-2-chloro-, ester with methyl 

methylphosphoramidate; Phosphoramidic acid, 4-tert-butyl- 
2-chlorophenylphosphor amidate; Phosphoramidic acid. 
methyl-,2-chloro-4-( 1 , l  -dimethylethyl)phenyl methyl ester: 
Phosphoramidic acid, methyl-,4-tert-butyl-2-chlorophenyl; 
O-(4-Tertbutyl-2-chloor-fenyl)-O-methyl-fosforzuur-~- 
methyl-amide (Dutch) 
Trade Nfimes: DOWCOa 132, Dow Chemical Co. (USA) 
canceled; MONTREL@, canceled; RUELENE@, Dow 
Chemical Co. (USA) canceled 101111988; DRENCH@, 
canceled; RULENE@, canceled 
Producers: Dow Chemical Co. (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 0 12 10 1 
California DPR Cliemical Code: 5 19 
ICSC Number: 1 143 
RTECS Number: TB3850000 
EEC Number: 0 15-074-00-X 
Uses: It is applied as a spray on plants to kill insects and 
worms. 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“)(Australia) (Israel) 
(Mexico) (OSHA)‘”) (Several States)(”) (Several 
Canadian Provinces) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Permissible Exposure Limits for Chemical Contaminants 
(C ALiOS HA) 
The “Director’s List” (CALIOSHA) 

Description: Colorless, crystalline compound. Commercial 
product is a yellow oil. Very slightly soluble in water. 
Molecular weight = 291.47. MeltingiFreezing point = 

60-63°C (decomposes). Vapor pressure = 0.107 Pa @ 
25°C. 
Iizcompatibilities: The substance decomposes o ti heat i ng 
forming corrosive and toxic fumes of hydrogen chloride, 
nitrogen oxides and phosphorous oxides. Incompatible with 
strongly alkaline and strongly acidic media. Unstable over 
long periods in aqueous preparations or above 140°F. 
Permissible Exposure Limits in Air: There is no OSHA”’ 
PEL. The NIOSH‘” REL 10-hour TWA and ACGIH”’ 
recommended 8-hour TWA is 5 mgim’ and the NIOSH”’ 
STEL is 20 mgim’, not to be exceeded during any 15 minute 
work period. The Australian, Mexican, and Israeli TWA is 
the same as NIOSH and Mexico’s STEL is 20 mgin?. The 
Canadian provinces of Alberta, BC, Ontario, and Quebec 
have adopted a TWA of 5 mgim’ and except for Quebec LISC 

the STEL of20 mgim3. Several states haw set guidelines or 
standards for crufomate i n  ambient air“”” ranging from 50- 
200 pgim’ (North Dakota) to 80 pgim’ (Virginia) to 100 
pg1m3 (Connecticut) to 119 pgim’ (Nevada). 
Determination ir? Air: Filter; none; Gravimetric; NIOSH 1V 
Method #0500, Particulates NOR (total)‘’8). OSHA versatile 
sampler-2; TolueneiAcetone; Gas chromatography/Flame 
photometric detection for sulfur, nitrogen, or phosphorus; 
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NIOSH Method IV Method #5600, Organophosphorus 
pesticides‘”’. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, inhalation of dust, 
ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Cholinesterase inhibitor. Cruformate 
irritates the eyes, skin, and respiratory tract. Crufomate can 
affect you when breathed in and quickly enters the body by 
passing through the skin. Severe poisoning can occur from 
skin contact. It is a moderately toxic organophosphate 
chemical. Exposure can cause effects on the nervous system, 
rapid severe poisoning with headache, sweating, nausea and 
vomiting, diarrhea, loss of  coordination, convulsions, 
respiratory failure, and death. The LD,, (oral, rat) = 460 
mgikg (slightly toxic). The health effects may be delayed. 
Delayed pulmonary edema may occur after inhalation. 
Long Term Exposure: Exposure may affect the developing 
fetus. Crufomate may damage the testes. High or repeated 
exposure may cause nerve damage and poor coordination in 
arms and legs. Repeated exposure may cause personality 
changes of  depression, anxiety, o r  irritability. 
Points of Attack: Respiratory system, central nervous 
system, peripheral nervous system, plasma cholinesterase 
Medictil Surveillfince: Medical  observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as  pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to  normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
before or during use. Alcohol promotes absorption of 
organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes; Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
o f  warm or cold water (NO hot water) for at least 15 

minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation; Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use badmask apparatus. If 
breathing is difficult, administer oxygen through baghnask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, d o  
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 

induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of I gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In solne 
cases you may be specificully instructed by poison contid 
to induce vomiting by way of 2 t~blespoons qf s y w p  of 

ipecac (adult) washed down with n cz~p cf water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized inedicul personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of‘ 
acetylcholine at muscarinic receptors and is uscd to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
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severity o f  symptoms: An initial adult dose o f  I .0 to 2.0 nig 
or pediatric dose o f  0.0 1 mgikg (minimum 0.0 1 iiig) should 
be administered intravenously. If intravenous access cannot 
be established. atropine may also be given iiitraniiiscularly. 
subcutaiieously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled. atropine administration should be repeated 
whenever the secretions begin to recur. I n  seriously 
poisoned patients, very large doses may be required. 
Alterations o f  pulse rate and pupillary size should not be 
used as indicators o f  treatment adequacy. Pralidosiine 
should be administered as early in poisoning as possible as 

i t s  efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g: 
pediatric 25 to 50 ingikg. The drug should be administered 
intravenously over 30 to 60 minutes. but in a life-threatening 
situation, one-half ofthe total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take e f fec t  within 40 minutes with a 

reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient i s  clinically well and no longer requires atropine. I f '  
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration o f  
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset o f  
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

New Jet-seq Department o f  Health and Senior Scrvices 
and Senior Services. "Ha7ardous Substance Fact Sheet: 
C r i i f o m a t e . "  T r e n t o n .  N1 ( M a y  1998) .  

wwm;, stat c . n i . us;h eal t h ,'coIi , r t b b  t'h '054 I . pd 1' 
California Enviroiiniental Protection Agency "Chemical 
List of Lists." Sacramento C A  (February 1997). 
Agency for Toxic Substances and Disease Registry. U.S. 
Department of l iealt l i  and I Iuiiian Services. Public Health 
Service. "Managing Hazardo us Mat er i al s I nc ideii ts." 

Atlanta, GA (June 2003). 

Cupric Acetate 

U.se Type: Fungicide 
CAS Number: 142-7 1-2 
Formilri: C,H,CuO,: Cu( OOCC H :)? 

Alert: Not registered with the U.S. EPA. 
Symrryiia: Acetate de cuivre (French); Acetato de cobre 
(Spanish); Acetic acid, copper(?+) salt: Acetic acid. 
copper(l1) salt; Acetic acid, cupric salt; Copper(2+) acetate: 
Copper(1l) acetate; Copper acetate; Copper diacetate: 
Copper(2i) diacetate; Copper( I I) diacetate: Crystallized 

verdigris; Crystals of Venus: Cupric diacetate; Neutral 
verdigris 
Pror1ircer.s: Celtic Chemicals (UK); GFS Chemicals (USA): 
Goldschmidt (Germany); Nilion I<agakii Sangyo (Japan): 
Omya (Switzerland): Philipp Brothers Chemicals (USA): 
Shyam Chemicals (India) 
Clr enticril Clriss: Inorganic 
Crilifoririri DPR Clreinicril Cork: 30 I 3  
RTECS Number: AG3480000 
EIMECS Niiinber: 205-5 53-3 
U.se.s: Cupric acetate i s  also used as a catalyst for organic 
reactions. in textile dyeing and as a pigment for ceramics. 
Regiilritoty Aiitlr orit)>: 

Water Pollution Standard Proposed (U.S. EPA)'"'  (former 
USSR)'"' 
The "Director's List" (CALIOSHA) 
A13 2588-Air Toxics "Hot Spots" Chemicals (CAL)  as 

copper compounds 
Clean Water Act: Section 3 I I Hazardous SubstaticesiRQ 
40CFRI 17.3 (same as CERCL.A, see below): Section 3 I 3  
Water Priority Chemicals (57FR4133 1 .  9/9/92j: Toxic 
Pollutant (Section 40 I .  15). as copper and compounds. 
RCRA 40CFR264, Appendix 9; TSD Facilities GI-ound 
Water Monitoring List. Suggested test metliod(s) (POL 
ugiL): 6010(60); 7210(200) Note: A l l  species in the 
ground water that contain copper are included. 
SuperfiindiEPCRA 40CFR302.4 RQ: CERCLA. I00  Ib 
(45.4 kg). 
EPCRA Section 3 13 1:ol-m R tle / 1 1 i / 7 i / 7 1 ~ . 5  coticeiitixlioii 
reporting level: I .O% 
Canada, WHMIS. Ingredients Disclosure I>ist:  National 
Pollutant Release Inventory (NPRI): CEI'A Priorit) 
S ti bstance List, Ocean d uni p i ng proh i b i red. 

Description: G ree n i sli b I tie powder o r s i i i  a I I cry st a Is . 
Soluble in water; solubility ~ 7.2 g/100 ml. Molccular 
weight = I 8 1  .65.  Boiling point ~ 240°C (decoiiipows). 
MeltingiFreezing point = I 15°C'. 
Iticotir~~ritil~ilitie.~: Forms explosive materials with acetyleiie 
gas. animonia. caustic solutions. sodium hypobromite. 
notromethane. Keep away from chemically active rnctals. 

strong acids, nitrates. Decomposes above 240°C forniing 
acetic acid fitmes. 
Pe,mis,sible Exposiire Limits ill A ir: TI1 e Fed e ra I st a ii d a rd 
(OSHA PEL 8-hour T W A  j"" for copper l'iiriic i s  0. I ing:iii'. 
and I iiigiin' for coppcr dusts and mists. NIOSH'" 
recoiiiiiieiids the same level for a 10-hour workshift. 
ACGIIH') recoiiiiiieiids a T W A  of 0.2 mgim' for copper 
fume and I iiigim' for dusts and mists. Tlie NIOSH'" IDLI I 

i s  I 00 iiighii'. 

Determitrri/iorr iti.4ir: Copper dus ts  and mists are collcctccl 
oii a filter. worked tip u i l l i  x i t i .  iiieiisiii-cd b> a ~ u i i i i c  

absorption. See NIOSH Method ti7029 for copper""'. For 
copper fiii i ie: filter collection. acid digestion. measurement 
by atomic absorption 
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Perniissihle Concerrtr(ition iir Wrrter: A l imit o f  1 .0 pg i l ,  iii 
drinking water lias been set for copper by EPA‘”’ and by Tlie 
former USSR‘”’ as noted in tl ie entry on copper. 
Routes of Elltrji: In ha I at i on, ingestion . 
H~rnlji t l  Effects c r n d  Syriiptonis 
Short Tern? Esposcrre: Inhaling cupric acetate dust and 
vapors can irritate the respiratory tract causing coughing and 
wheezing. High levels may cause fluid to  build up in the 

lungs (piilmonary edema). This can cause death. Corrosive: 
contact can irritate and ma)’ burn the skin and eyes. Tlie 
LD,, (ora1,rat) = 595 mg/kg (slightly toxic). 
Lorig Terrii Exposirre: Repeated exposure can cause skin 
allergy, thickening o f  tlie skin. and/or a green discoloration 
oft l ie skin arid hair. Repeated exposure can cause shrinking 
(atrophy) o f  the inner lining o f  the nose an may cause sores 

in tlie nose. Can cause liver and kidney damage. 

Points ofAttrick: Skin. lung. liver. and kidney damage. 
Merlicrrl Sitrveill~irrce: Fo r those w it 11 fieq ti en t or potent i a I 1y 
high exposure (half t l ie T L V  or greater), t l ie  following are 
recommended before beginning work and at regular t i m e s  

after that: Lung fiinction tests. If symptoms develop or 

overexposure i s  suspected. tl ie following may be useful: 
Consider chest x-ray after acute overexposure. Seriim and 
urine tests for copper can measure recent exposure. Liver 
and kidney ftiiiction tests. Evaltiation by a qualified allergist. 
First Aid: If this chemical gets into tl ie eyes. remove any 
contact lenses at once and irrigate immediately for at least 

15 minutes. occasionally lifting tipper and lower lids. Seek 
medical attention immediately. If this chemical contacts tl ie 

skin, remove contaminated clothing and wash imniediately 
with soap and water. Seek medical attention immediately. If 
this chemical lias been inhaled. remove from exposure. 
begin rescue breathing (using universal precautions) il‘ 
breathing tias stopped, and CPR i f  heart action lias stopped. 
Transfer promptly to a medical facility. When this clieniical 
has been swallowed, get medical attention. Give large 
quantities o f  water and induce vomiting. Do not make an 

unconscious person vomit. Medical observation i s  
recommended for 24 to 48 hours after breathing 
overexposure, as piilmonary edema may be delayed. As first 
aid for pulmonary edema. a doctor or authorized paramedic 
may consider ad m i n i steri iig a cort icosteroid spray. 
Rcfererices: 

New Jersey Department o f  Health and Senior Services 
and Senior Services. “Hazardous Substance Fact Sheet: 
Cupric Acetate,’’ Trenton. N.I (Febrtiary 1999). 
\v\v\v. st ate, 11 j . ti  s;li ca I I I1 -eo 11 rt k \ye b,O 5 4 6.pdi’ 
California Environmental Protection Agency “Chemical 
List o f  Lists,” Sacramento CA (February 1997). 

Cupric Nitrate 

Use T J J ~ :  Insecticide 
CAS Number: 325 1-23-8 

Formirlrr: CuN20,,:  Cu( NO;): 
$yiioiiyim: Copper dinitrate; Copper(?+) nitrate: Copper( 1 1 )  
nitrate; Nitrato de cobre (Spanish): Nitric acid. ~opper “ (2 -~ )  
salt: Nitric acid, copper( II) salt: Cupric dinitrate 
Proclircers: Ce It i c C hem i ca I s ( U I<): Go I dscli in id t 
(Germany); Merck (Germany); PCF Cliiiiiie (France): 
I’ecliiney (France); I’liilbro-Tech (USA): Rliodia (France): 
Rlione-Potilenc (France): Sliyam Clieiiiicals (Iiidiii). Williiiiii 
Blytlie ( U K )  
Cliemicril C1us.s: Inorganic. metal salt 
EPA/OPP PC Code: 076 I02 
Ctr1ifi)rniri DPU Clieinicrrl Code: 3 I I 8  
R TECS Niriiiher: W117400000 
HNECS hriimher: 22 1-838-5 
(!ves: Cupric nitrate i s  used iis iiii iiisccticidc. iii p i t i ( .  

varnish. enamel and in wood preservatives. Metal 

compounds are often used in ”hot” operations in t l i e  

workplace. These may include, but are not limited to. 

welding, brazing. soldering. plating. cutting. and metalizing 
At the high temperatures reached in these operations. m e t a l s  

often form metal fiimes which have different health ef fects  

and exposure standards than the original nielal c o n i p o t i i i d  

and reqiiirc specialized controls. 

Air  Pollutant Standard Set (AC(ilH)”’(DFG)”)(1ISE)’”’ 

‘fhe “Director’s List” (CALiOSl IA )  
Clean Water Act: Section 3 I I Hazardotis Substances/RQ 
40CFR I 17.3 (same as CERC1.A. see below): Scction 3 I 3  
Water Priority Chemicals (57FR4 I33 I ,  9iOi9?): ‘I axic  
Pollutant (Section 401. 15). as copper and compounds. 
RCRA 40CFR264. Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method( s) (IQL 
ug/L): 60 1 O(60): 72 I O(200) Note:  Al l  species in tlie 
ground water tliat contain copper are included. 
Superfiind/EPCRA 40CFR302.4 RQ: CERC1.A. I00 Ib 

EPCRA Section 3 I 3  Form R de / u / / i i ~ n ~ ~ s  coticeiitriitioii 
reporting level: I .0% 
Canada. WHMIS. Ingredients Disclosure L is t :  National 
Pollutant Release Inventor) (NPRI): C171’A Priorit!’ 
Substance List, Ocean dumping prohibited. 

(45.4 kg). 

De.scription: B I u e cry sta I I i ii e s o  I id . So I ti 17 I e i 11 \vat c r . 
Boiling point = 172°C (decomposes below this point). 
Melting/Freezing point ~~ 255°C. 
/iiconi~~~itihilitic.s: A strong oxidizer. Aqueous solution is  

acidic; incompatible with bases. Violent reaction witli 
potassiiiin liexacyanoferrate: aiiiiiioiiia and potassium amide 
inixtiires; acetic anhydrides, cyanides. ethers. Forms 
ex  p I os ive nia ter i a I s with n itromc thanes. sod i ti 111 

hypobromite, acetylene, clicmically active i i i e t i i l b  s i i c l i  i i h  

potassium, sodiuin. etc. May ignite on contact witli 
alumintiin foil or tin. Risk of’spontaineotis combustion with 
combustibles (wood, cloth. etc.) organics. or reducing 
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agents and readily oxidizable materials. Attacks metals in 
the presence o f  moisture. 
Pertiiissihle Esposirre L iii1it.r in A ir: Th c Fed era I st an dard 
(OSHA PEL 8-hour TWA)'") for copper fume i s  0.1 mgim'. 
and I ingiin' for copper dusts and mists. NIOSH'" 
recoininends the same level for a 10-hour workshift. 
ACGIH"' recoininends a TWA o f  0.1 mgiin' for copper 
fume and 1 iiigiiii' for dusts and niists. The NIOSH"' IDLH 
i s  I00 ingim'. 
Deteriniirrrtiori in Air: Copper dusts and mists are collected 
on a filter. worked up with acid. measured by atomic 
absorption. See NIOSH Method #7019 for copper"". For 
copper fume: filter collection, acid digestion, measurement 
by atomic absorption 
Permissible Coiicentrrrtioii in Writer: A limit o f  I .0 pgil, in 
drinking water has been set for copper by EPA'"' and by The 
former IJSSR"" as noted in the entry on copper. 
Rorrtes of Eiitf'y: Inhalation. ingestion or skin contact 
Hrrrri!firl Effects crrr rl Lywiptoiiis 
Short Term Esposure: Skin and eye contact can cause 
irritation and burns. Inhalation can irritate the nose and 
throat, causing coughing and wheezing. Cupric nitrate may 
produce fumes that can cause "metal fume fever." Ingestion 
cause salivation, nausea. vomiting. stomach pain. May cause 
blood effects if swallowed. High exposure can cause 
unconsciousness. The LD,,, (oral, rat) = 940 mgkg  (slightly 
toxic). 
Lorig Term Esposirre: Repeated exposure cai i  cause copper 
to deposit in various parts o f  the body. Large deposits can 
make the skin and hair a green color. Repeated exposure can 
cause shrinking o f  the inner lining o f  the nose and may 
cause runny nose and sores. Excess deposits in the liver can 
cause liver damage. Metallic taste may also occur. Skin 
allergy with rash sometimes OCCLI~S. If allergy develops, 
even small future exposures can trigger rash. Repeated 
exposures can also cause thickening o f  the skin not caused 
by allergy. 
Points of Attrick: Skin. liver. 
MerlicrilScrr~~eillrrrnce: For thosc with frequent or potentially 
high exposure (half the TLV or greater), the following are 

recommended be fore beg i n 11 i 11 g work and at reg ti I ai- t i  mes 
after that: Lung function tests. If symptoms develop or 
overexposure i s  suspected. the following may be usefill: 
Urine test for copper caii measure recent exposure. 
Evaluation by a qualified allergist. including careful 
exposure history and special testing. may help diagnose skin 
allergy. Liver fiinction tests. 

First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate inimediately for at least 

15 minutes. occasionally lifting upper and lower lids. Seek 
medical attention immediately. I f  this chemical contacts the 
skin, remove contaminated clothing and w a s h  immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 

begin rescue breathing (using universal precautions) it' 
breathing has stopped. and CPR if heart action has stopped. 
I ransfei- promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities o f  water and induce vomiting. Do not make an 

unconscious person vomit. 
References: 

New Jersey Department o f  Health and Senior Serviccs 

and Senior Services, "Hazardous Substance Fact Sheet: 
Cupric Nitrate," 'I'renton, NJ (February 1999). 
\~. \~w.state .ni .us: l ieal t l i~eol~~rtk\~eb,  05-17.pdf 
Sax. N.I. ,  Ed.. "Dangerous Properties of' Industrial 
Materials Report," 2, No. 5. 35-38 (1982) and 5, No. 6. 

Ca I i forii ia Env i I-on men tal Protect ion Agency .'C hem i c;i I 

List o f  Lists," Sacramento CA (February 1997). 

.. 

45-49 (I 985). 

Cuprous Chloride 

Use Type: Fungicide, plant growth regulator 
CAS Ncrniher: 7758-89-6 
Fornicrlrr: CICu 
S) - i ro i ry i i s :  Copper( I ) c I i  I o r i d e : C o ppe I_ in o n oc I1 I o r i d t' : 
C ti p ro ti s d i c h lor i d e : D i cop per d i c h I o r ide 
Trrirle Niinies: CUPROl D'": 
Producers: Celtic (UK): GFS Chemicals (LISA):  
Coldschmidt (Gel-many): Kawaguchi Chemical Industr> 
(Japan); Merck (Gel-inany); Mineral Research (LISA): 
Shyam (India); World Metal (USA) 
Clr eirricrrl Clrr.s.s: Inorganic copper coin pound 
E P N O P P  PC Cork: 108303 
Crilifi)rnirr D P R  Climiicril Code: 5597 
EINECS Nirmher: 13 1-843-9 
Uses: Used to control root growth o f  plants grown in 
nursery pots. Not widely used in agricultural applicaions. 
Crrrcinogerr/Hrrzrrrr/ C'lrssificrrtions 
Label Signal Word: CAUTION. DANGER 
Regcrlrrto~~ '1 utlr ori!y: 

AB 2588-Air Toxics *'Hot Spots" Chemicals (CAL) (as 

copper compotinds) 
The "Director's List" (CALIOSHA) (as copper 
compounds) 
Clean Water Act: Toxic Pollutant (Sec l io i i  -10 I .  15) a s  

copper a 11 d c on1 po 11 11 d s. 
RCRA Ground Water Monitoring List. Suggested tesl 

method(s) (I'QL &L): 60 I O(60): 72.1 O(100) Note: Al l  
species in the ground water that contain copper are 
i i i c l  tided. 
EPCRA (Section 3 13): Includes any unique cheniical 

substance that contains copper a s  part o f  that chemical's 
infrastructtire. Form R de / 7 7 i ~ 7 i / 1 7 1 / , ~  concentration 
reporting Icvcl: I .0% 

Description: White. odorless crystalline solid. Stable in dry 
air: becomes green on exposure to moist air and brown on 
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exposure to light. Slightly soluble in  water. Molecular 
weight = 98.99. MeltiiigiFreeziiig point=43O"C. Undergoes 
a phase transition @ 4°C. Boiling point = 1490°C. Density 
= 3.58. Vapor pressure = 1 m m H g  @, 546°C. 
Iiiconiprrtihilitie.s: When heated to decomposition or on 
contact with acids or acid fiimes. may produce highly toxic 
chloride fumes; deadly phosgene gas may be formed. May 
cause pitting of some metals. 
Perniissihle EsJIosirre Liiriits iii Air: As copper: ACGl H' I '  

TLV 0.2 ingim' (fume); I iiigiiii' (dusts and mists); 
NIOSHiOSHA 0. 1 mg/in' (fiime): I mgim' as (dusts and 
mists). 
Deterniiiirrliorr iri Air: Copper dusts and mists are collected 
on a filter, worked LIP with acid, measured by atomic 
absorption. See N l O S H  Method #7029 for copper. For 
copper fiime: ti It er co I lec t i on. acid d i ges t i  o 11, in eas ti re in e i i  t 
by atomic absorption.""' 
Perniissible Conceritrrrtioii iii Writer: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
The U.S. EPA'"'1ias set a maximum of I .0 nigiL in water to 
protect liuinaii health. 
Deterrnirirrlion irr Wcrter: Total copper may be determined 
by digestion followed by atomic absorption or by 
co I or i in etry (ti s i iig iieoc ti pro i 11 c ) or by I iid tic t i ve I y Coup I ed 
Plasma Optical Emission Spectrometry. Dissolved Copper 
may be determined by 0.45 / I  filtration followed by the 
preceding methods. 
Routes of E i i t y  : Ingestion . i  iilia lat ion. 
Hcrrnlfirl EJfccts rml  Syiriptortis 
Long Term Esposiire: May cause mutations in humans. 
May damage the testes and decrease fertility in both iiiales 
and females. May cause skin allergy and thickening of tlie 
skin; copper deposits can cause discoloration in the skin and 
hair, leaving a green color. Repeated exposure can cause 
shrinking of the lining of tlie inner nose with watery 
discharge, liver damage. Individuals with Wilson's disease 
absorb, retain. and store copper excessively. 
Points of Attrrcli: Skin, reproductive system.. liver 
Merlicrrl Sirrveillun CP: Se r u i i i  a lid LI r i lie co 1) pe r 1 eve I .  Liver 
and kidney tests. Examination by a qualified allergist. More 
than light alcohol consumption may exacerbate the liver 
darnage caused by copper sulfate. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and ii-rigatc immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts tlie 
skin. reiiiove contaminated clothing and wash immediately 
with soap and water. Seek medical attention iminediately. If  
this chemical lias been inhaled. remove from exposure. 
begin rescue breathing (using universal precautions) i f  
breathing lias stoppcd. and CPR if heart action has stopped. 
Transfer promptly to a medical hcility. When this chemical 
has been swallowed. get medical attention. If victim is 
conscioiis and able to swallow. have victim drink 4 to 8 

otiiices ofwater. Do not induce vomiting. Noie to / 1 / 7 w ~ C ~ u / 7  

or ozithorized t?iediccil persotinel: Medical obser\;atiun ib 

recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As tirst 
aid for pulmonary edema. consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary in-iLiry and should be discotiraged for at least 72 
li o ti rs fo I I  owing expos Li re. 
Rcf 1 ereiices: 

U.S. Environmental Protection Agency. Oftice of 
Pest i c i de Programs . Pest i c i de l a c  t Sheet . C 11 prou s 
Chloride." Washington. DC. (September 1908). 

Ca 1 i  forn i a Env i ronmen ta I Protect ion Agency "C lie in ica I 
List of Lists," Sacramento CA (February 1997). 
I1.S. Environinental Protection Agent),. Toxicolog), 01' 

Metals, Vol. 11: Copper, Report EPA-600:/1-77-022, pp  
206-22 I ,  Research Triangle Park. NC (May 1977). 
U.S. Environmental Protection Agency. Copper: ambient 
Water Quality Criteria, Washington. DC ( I  980). 

11 ( 1  1): ' / \V\VW. e II21, KOV 10 11 13 rd 00 1 I. f'aC LSI1 C CtS  i C U l>l'OU 5 .]I ti f 

Cuprous Oxide 

Use Type: Fungicide and insecticide 
CAS Nirniher: 13 17-39- I 
Forririrlrr: C iiOl 
S'iioiijms: Brown copper oxide: C.1. 77402; Copper( I )  
oxide; Copper oxide (Cu,O): Copper suboxide: Dicopper 
monoxide: Kupferoxydul (German): Oleocuivre(trencli): 
Red copper oxide; Yellow cuprocide 
Trrrcle Ncinies: COPOX"': FIJ NG I - R  H A I)',: COPPER 
N0RDOX'":COPPER SARDEX":Cu-75"'; FUNGIMAIi"': 
OLEO NORDOX", PERECOTN. PERENOX" 
Clr eiiiicirl Clrss: I  norgan i c cop per compound 
EPA/OPP PC Corle: 02560 I 
Criliforiiirr DPR Clreniircrl Corle: 1 75 
Uscs: I n  December, 199 I .  tlie U . S .  EPA aiiiiouiiced its 
intention to cancel tlie registration of products containing 
cuprous oxide as a fiingicide used on fruits and vegetables. 
Used primarily as a wood preservative and  produced mainl) 
by paint companies. 
I 1 . S .  Mrrsiiiiiriii Allowrrhlc Resiclire Level.s .for Cirproirs 
O.vicle (40 CFR IX0.102l): 

CROP P P "1 

Ell< 

Fish ~ 

Meat ~~ 

Milk - 

Raw agricu Itural conimod it ies 
S Ii e I 1 fish 
Regii Irr t ory A ii tlr ority: 

Actively registered pesticide i n  California. 

-c 

1'011 I try ~ 

~~ 
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AB 2588-Air Toxics '*Hot Spots" Chemicals (CAL) (as 
copper coin po unds) 
The "Director's List" (CALIOSHA) (as copper 
compounds) 
Clean Water Act: Toxic Pollutant (Section 40 I .  15) as 
copper and compounds. 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL z/g/L): 60 I O(60); 72 1 O(300) Note: All 
species in the ground water that contain copper are 
included. 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains copper as part of  that chemical's 
i 11 frast ruc t 11 re. Form R ilc 111 iuimi,s conce n trat i o i i  reporting 
level: 1.0% 

De.scri/~tion: Octahedral, cubic, red or yellow crystals or 
powder. Practically insoluble i n  water. Molecular weight = 

143.08. 
Density = 6.05. MeltiiigiFreezing point = 1233°C. Boiling 
point 
Permissible Exposirre Litnits in Air: As copper: ACGI H"' 
I L V  0.3 mgim' (fume); 1 iiigim' (dusts and mists); 
NIOSH"'I0SHA 0.1 ingim' (fiinie); I m g h '  as (dusts and 
in ists). 
Deter~nirrrrtiorr ili Air: Copper dusts and mists are collected 
on a filter, worked up with acid. measured by atomic 
absorption. See NlOSH Method ft7029 for copper. For 
copper fume: filter collection, acid digestion, measurement 
by 
atomic absorption."" 
Pernrissible Conceiitrcrtioir ill Il'crter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
The U.S. EPA'"' has set a maximum of  1 .0 mg/L i n  water to 
protect h m a n  Ilea It 11. 
Deterniilirrtion in Writer: Total copper may be determined 
by digestion followed by atomic absorption or by 
co I or i met ry (using neoc ti pro in e ) o r by I n d tic t i ve I y Coup I ed 
Plasma Optical Emission Spectrometi-y. Dissolved Copper 
may be determined by 0.45 p filtration followed by the 
preced i ng methods . 
Hrrrinfirl Effects ~ n r l  .~ynipto~ns 
Lorig Tertii Exposure: May cause mutations i n  humans. 
May damage the testes and decrease fertility in both inales 
and females. May cause skin allergy and thickening of  the 
skin; copper deposits can cause discoloration in the skin and 
hair. leaving a green color. Repeated exposure can cause 
shrinking of  the lining of  the inner nose with Lvatery 
discharge, liver damage. Individuals with Wilson's disease 
absorb, retain. and store copper excessively. 
Points ofAttrrck: Skin. reproductive system.. liver 
MerlicrrlSirrveillirnce: Serum and urine copper level. Liver 
and kidney tests. Examination by a qualified allergist. More 
than light alcohol consumption may exacerbate the liver 
damage caused by copper sulfate. 

(decomposes (3 1026°C): loses 0: @ I 800°C. 

First Aid: If this chemical gets into the eyes. I-cmove any 
contact lenses at once and irrigate immediately for at least 
I 5  minutes, occasionally lifting upper and lower lids. Seek 
in ed i ca I attention i in in ed i ate I y . I f t h is chem i ca I contacts the 
skin. remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) i f '  
breathing has stopped, and CPK if heart action liiis slopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 

quantities of water and induce vomiting. Do not nialie iiii 

unconscious person voin it. 
RLf J ereIices: 

California Environmental Protection Agency "Chemical 
List of Lists." Sacramento C A  (Fcbriiary 1997) 
U.S. Environmental Protection Agency. I oxicology of 
Metals. Vol. I I :  Copper, Report EPA-600/I-77-0223 pp 
206-22 I ,  Research Triangle Park, NC (May 1977). 
U.S. Environmental Protection Agency. Copper: ambient 
Water Quality Criteria. Washington, DC ( 1980). 
U.S. Environmental Protection Agency, OlTice 01' 
Pesticide Programs. Pesticide Kesid tie l,i ti1 its. "C upru us 
O x i d e . "  4 0  C F R  1 8 0 .  1 0 2  I .  
\\.\\.\\..cl,a.I?o~.I,csticides food 'v ic\vtols. l i rn i  

r .  

C u pro us T h iocya nate 

U.vc Type: Microbiocide. algaecide 
CAS Number: I I I 1-67-7 
For~turlr :  CuSCN 
Alcrf: Some formulations may be a Restrictcd Use Pesticide 
(RUP) 
S'tio/i~viii.s: Copper( I )  thiocyanate; Cuprous sill focyanate: 
Cuprous su Ifocyan ide 
Trrrrle Nmes: BARDIKE'"; MICRON'"'; OSP 3506-35": 

TR I - LU X" 
Cherriictrl CIrrss: Inorganic cyanate 
EPA/OPP PCCorlc: 025602 
Culifi,nrirr D P R  Clremicrrl Code: 2 I08 
R T E C S  Nirmber: GS7 I75000 (cyanide ion) 
RCRA Nir/irber: PO30 as cyanides 
Uses: Used in anti-fouling paints 
Crrrciiio~err/ll~rzrrrrl Clcrssi~cutions 
Label Signal Word: CAUTION. WARNING or DANCER 
WHO Acute Hazard: Clnss Ill. sliglitl)' hamdot i s  21: 

elemental copper 
Regirlcrtoq~ Authorit)!: 

Actively registered pesticide i n  California. - AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) (as 

The "Director's List'' (CAIJOSI IA) (as copper 

S E 1, F POL I S Ill IN G C 0 PO I, Y M E R" ; S U P E R Y A C H T ' : 

copper compounds) 

c om po LI I1 d s ) 
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RCRA Ground Water Monitoring List. Suggested test 

niethod(s) (PQL ug/L): 6010(60); 72 lO(200) Note: A l l  
species in the ground water that contain copper are 
included. 
A B  2588-Air Toxics "Hot Spots" Chemicals (CAL) 
C A L  A i r  Resources Board/AB 1807 Toxic A i r  
Con tam i nan t s  

Clean A i r  Act: Hazardous Air  Pollutants (Title I ,  Part A. 
Section 112); 
Clean Water Act: Toxic Pollutant (Section 40 I. 15) as 
copper and compounds.: Section 307 Priority Pollutants 
as cyanide, total; Toxic Pollutant (Section 40 I. 15) 
RCRA Section 26 1 Hazardous Constituents. 
RCRA Universal Treatment Standards: Wastewiter 
(mgiL). I .2 (total): 0.86 (amenable): Nonwastewater 
(ingikg), 590 (total): 30 (amenable). 
RCRA Ground Water Monitoring List. Suggested test 

method(s) (PQL ug/L): 90 I O(40) 
Safe Drinking Water Act: MCI,. 0.0 I nig/L; MCLG. 0.0 1 
mg/L; Regulated chemical (47 FR 9352) 
EPCRA Section 304 RQ: CEKCLA. 10 Ib (4.54 kg) 
EPCRA Section 3 13 Form R t k ~  1iii17iiiii.v concentration 
reporting level: I .O0h  
Marine pollutant(49CFR. Subchapter 172. I 0  I. Appendix 
B) as cyanides. mixtures or solutions 
Canada, WHMIS. Ingredients Disclosure List (cyanide 
compounds. inorganic, n.0.s) 

Description: White to yellowish powder. Practically 
insoluble in water. Molecular weight = I 2  I .65. 
1iiconii)ritihilitie.s: V i o le n t rcac t ion \v i th c h I o rates. 11 i t  ra tes 

including nitric acid. oxidi7el-s. especiallj, peroxides. 
Pernii,s.sihle E.\-posirrc Limits irr Air: For cyanides. the 
OSHA PEL 8-hour T W A  i s  5 iiig:tii' (4.7 ppni). NIOSH 
recommended ceiling ( 1  0 minute) is also 5 nigiin' (4.7 
ppni). ACGIH recoininends 5 mg/in' as a TWA.  'The 
NIOSH'" IDLH level = 25 mg/m'. ACGII-1 adds the notation 
"skin" indicating the p(mibi l i ty  off' cutaneous absorption. 

Permi.s.sihle Conceiitrrrtion in Writer: N o  criteria set. 
Runoff from spills or tire control may cause water pollution. 
As o f  1980, the U.S. EPA criteria are: l.0 protect freshwater 
aquatic l i fe :  3.5 pg/L as a ~4-hotiravcrage, never to exceed 
52.0 p g / L  To protect saltwater aquatic l i fe:  30.0 pgil, on an 
acute toxicity basis: 2.0 pg/L on a chronic toxicity basis. To 
protect human health: 200 pg!",. The allowable daily intake 
for man is 8.4 mgiday (6). 
Deteririirirrtiou it1 Wrrter: Distillation followed by silver 
nitrate titration or colorimetric analysis using pqridine 
pyrazolone (or barbituric acid). 

Routes of Eiitq-: Inhalation. skin absorption. ingestion. 
First Aid: If this chemical gets into the eyes, remove an>' 

contact lenses at once and irrigate immediately for at least 

15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immcdiatelq. If this cliemical contacts the 
skin. remove contaminated clothing and wash imniediately 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breat h ing (using 11 ti i versa1 precaut ions) i t' 
breathing has stopped. and CPR ifheart action has stopped 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting wlien 
formulations containing petroleuni solvents are ingested. 
References: 

IJ , S . Pro tec t i on Age I 1 c y . C! an i cl e 5 

Ambient WaterQuaIity Criteria. Washington. I)c' ( 1 U X U ) .  

U.S. Environmental Protection Agencl. Reviews ot' the 

Environniental Effects of IJollutants: V: Cqatiide. 1kpc)i-t 
N o .  EPA-600iI -78-027. Washington. DC ( 1978). 
U.S. Environmental Protection Agency. Cyanides. Health 
and Environmental Effects Profile No. 56, Office ofSolid 
Waste, Washington. DC (Apr i l  -30. 1980). 
U.S. IJublic Health Service. '' I'oxFAQs h i .  c'q anidc." 
Atlanta. Georgia. Agency for Toxic Substances i ind 

D i s e a s e  R e g i s t r y  ( S e p t e m b e r  1 9 9 7 ) .  
I1 ~t 13: ~i \v \v \v .  at xi r . c d c . cov. t 1 'ac I s X .I1 t m  I 
California Environmental Protection Agency "Chemical 
List o f  Lists,'' Sacramento CA (February 1997) 

En v i ro n ni e n ta 1 

Cyanamide 

U s e  7 j ye :  [Herbicide and plant grinvth rcgulator 

CAS Niriiiher: 420-04-2 
Foriiiiilrr: C HZNZ; HINCN 
Alert: A Restricted Use Pesticide (f<Ul') 
Sjwoiiyiiis: Am id ocy a t i  oge ii : C a r ha 111 o 11 i t  r i I e : Ca r h  i 111 id t' : 
Carbodiimide: Cyanogen nitride; C~niiogciiaiiiidc.. 
I lydrogen cyanamide 
7rrirIe Nrrnies: DORMEX".  Ilcgiissa ((;erni;inq ): S K U  

Protlircers: Degiissa (Gerniany); Denki Kagaku Kogyo 
(Japan); Nippon Carbide Industries (Japan); Odda 
(Norway): Richman Chemicals (IJSA): SKW (Gerinanv): 
U n i o n  Carbide (IJSA) 
Clrriiiicrrl Clrrss: Inorganic 

number) 
C'rrliffbriiiri DPR Clteiiiicirl Code: 213 8 
ICSC ~Niinilwr: 0424 
R 7ECS Num her: G S 5 9 5 0000 
EI:C Nirnrher: 6 15-0 13-00-2 
(iscs: Used primarily as a plant growth regulator. 
Cyanamide may be melted to five a dimer. dicqaiicliatnidc. 
or cqmoguanidine. At higher temperatures i t  gives the 
[rimer. melamine. ii raw moterial for melamine- 
Ib r im I de I1 ! de resins. 
Crirc i~io~en/ l I~i~~rrr i  C1rr.s.sificrrtiori.s 
U.S. EPA Carcinogens: Group C. possible carcinogcii 

83010". SKW ((~ernlally) 

EP,+I/OPP PC C'od~: 014002: (01 1l30  old EI'A c i d c  



 

260 Cvanazine 
Label Signal Word: DANGER 
Regulrrtoty Airtli ori&: 

Perm i ss i b I e Ex posu re L i m its for C hem i ca I Con tam i ii ants 
(CALIOSH A) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112); 
Section 307 Priority Pollutants as cyanide. total; Toxic 

Pollutant (Section 40 I. IS) 
RCRA Section 26 I Hazardous Constituents. 
RCRA Universal Treatment Standards: Wastewater 
(mgiL), 1.2 (total); 0.86 (amenable): Nonwastewater 
(mg/kg), 590 (total); 30 (amenable). 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL iig/12): 90 1 O(40) 
Safe Drinking Water Act: MCL, 0.0 1 mg.’L; MCLG. 0.0 1 
mg/L;Regtilated chemical (47 FR 9352) 
EPCRA Section 304 RQ: CERCIA. 10 IIi (4.54 kg) 
EPCRA Section 3 13 Form R t k ~  / 7 1 i / 7 / / 7 1 / , ~  concentration 
reporting level: I .00/0 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanides 
Marine pollcrtant(49CFR. Subchapter 172.10 I .  Appendix 
B) as cyanides, mixtures or solutions 

Description: Cyanamide is a combustible crystalline solid. 
but it is usually found as a 25% liquid solution. Boiling 
point = (decomposes) 260°C. MeltingIFreezing point = 

45°C. Flash point = 141°C. Molecular weight = 42.00. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flanimahility 1 .  Reactivity 3. Soluble in 
water. 
1iicnriil)rrtihilitie.s: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. Cyanamide inay 
polymerize at temperatures above 122°C. or on evaporation 
of aqueous solutions. Reacts with acids. strong oxidants. 
strong reducing agents and water causing explosion and 
toxic hazard. Attacks various metals. Decomposes when 
heated above 49”C, on contact with acids, bases. 1.2- 
p hen y lene d i am ine salts. and moist lire prod tic i ng tos ic 
fumes including nitrogen oxides and cyanides. 
Pcrmi.ssihle Exposure Limits iii Air: There is no OSHA‘” 
PEL. NIOSH“) and ACGIH“’ recommend a TWA o r  2 
ingim’ as does HSE””. Australia, Israel, and Mexico. ‘The 
Canadian provinces of Alberta. BC, Ontario. and Quebec 
use the same TWA as well. and Alberta’s STEL is 4 iiigim’. 
The former USSR-UNEP/IRPTC project“‘) has set an MAC 
of0.5 mg/in‘ in workplace air and limits for amhicnt air it1 

residential areas ofO.0 I mgim’ on an average daily basis. 
Several states have set guidelines or standards for 
Cyanamide in ambient air (60) ranging from 6.7 , u g h ’  

(New York) to 20.0 pgiin’ (Florida and North Dakota) to 3 5  
pgliii’ (Virginia) to 40 p g h ’  (Connccticut) to 50 pgpin’ 
(South Carolina). 
Deterniirirrtiort iii Air: Filter; none; Gravimetric; N IOSH 
Methods (IV) #0500, Particulates NOR (total) 
Pertiiissihle Coiiceritrrrtiori iri Writer: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Rou/es r? f Eiitrjj: In  h a I at i on, skin a bsorpt i o 11 ingestion. s k i 11 

and/or eye contact. 
Hurii!jirl effects irrir l  Syriiptoiiis 
Short Term Exposure: Cyanamide is caustic and severely 
irritates the eyes. skin. and respiratory tract. and may affect 
the liver. Ingestion or inhalation may c a ~ i s e  transitory 
intense redness of the face, headache. vertigo. increased 
respiration. tachycardia and hypotensions The advet-se 
effects off Cyanamide are potentiated by the ingestion of‘ 
alcohol (beer, wine or liquor) within 1-2 days before or after 
cxposui-e. Cyanamide is a highly reactive cheniical and is a 
dangerous explosion hazard. 
Lorig Tertir E.vposure: Repeated or prolonged contaci ma! 

cause skin sensitization and allergy. Exp0s~11-e riiaq cause 
liver and nervous system damage. 
Points ofAttrrck: Liver and skin 
Merlicrrl Sirrveillrrnce: If overexposure occurs or if illiiess 
is suspected. the following are recommended: Liver liinction 
tests. Exam of the nervous systcm. Examination by a 
qua 1 i  fi ed a I I erg i s t . 
First Aid: If this chemical gets into the cyes, remove an)’ 
contact lenses at once and irrigate immediately for at least 
IS minutes. occasionally lifting upper and lower lids. Scek 
medical attention immediately. I f t h i s  chemical contacts the 
skin. remove contaminated clothing and wash irnmediatel! 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove fi-om exposure. 
begin rescue breathing (using universal precautions) i l .  
breathing has stopped. and CPR if lieart action has stopped 
Transfer promptly to a medical facility. When this cheniical 
has  been swallowed. get medical attention. (;i\e large. 
quantities of water and induce vomitiiig. Do not make ail 

tiiicoiiscioiis person vomit. Do not  induce vomiting when 
foi-niulations containing petroleuiii solveills are ingested. 
R<fererices: 

New Jersey Departinelit of H e a l t h  arid Senior Services 
and Senior Services. “ I  lazardous Substance Fact Sheet: 
Cyanamide,” Trenton, N J  (November 1994. rev. I.‘cbruar> 
200 I ). Iittl,:.’:’w\r.w.state.n i .us/heal t l i  l co l i  ,i-t I<\\ eh  0 5  57 . l id 1. 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Keport,” 8. No. 5, 65-68 ( 1088). - California Environinental Protection Agency “Cliernical 

I,ist of Lists.” Sacramento CA (February 1997) 

Cyanazine 

U.se 7j~pe: Herbicide 



 

Cvanazine 261 

CAS Nuniher: 2 1725-46-2 
FormuI(i: C,H,:CIN, 
Alert:. On August 2, 1995, the U.S. EPA announced a 
voluntary phase-out of  the use ofcyanazine. On January 6. 
2000, the U.S. EPA announced the cancellation of  all 
cyanazine registrations. It had been a Restricted Use 
Pesticide (RUP)  because of its teratogenicity and because it 
has been found in groundwater. Human toxicity (long-term): 
High. 
Synonyms: 2-Chloro-4-(( I -cyano- I -mctliyletliyl)ami1io)-6- 
(et1iy lami i io)-s- t r iazine; 2-ChIoro-4-(  I - c y a n o -  1 - 
methylethylamiiio)-6-etIiylatiiiiio- 1.3.5-triazine; 2-Chloro-4- 
ethylaniino-6-( 1 -cyano- 1 -metliyl)etliylamino-s-triazinc: 2- 
(4 - C h I o r o - 6 - e t h y I a ni i no - I .3.5 - t r i a z  i n -2 - y I a m  i n  o )  - 2 - 
methylpropionitrile; 2-[(4-Chloro-6-( Etliylamino)-S-triazin- 
2 -y I )am i n  o J -2 - 111 e t h y I p ro p i o 11 it r i I e ; 2 - [ (4  -C h I o ro - 6 - 
( e  t h y  I a in i n o )  - I . 3 , 5  - t  r i  a z  i n - 2  - y  I ) a  ni i 11 o ]  - 2  - 
inethylpropanenitrile; 2-((4-Chloro-6-(etliylaniino)-.v-triazin- 
2-yl)amino)-2-metliylpropanenitrile; Cyanazine triazinc 
pesticide; Propanenitrile, 2-((4-Cliloro-6-(etliylaiiiino)- 
1.3.5-triazin-2-yl)aiiiiiio~-2-inetliyl-; Propanenitrile, 2-((4- 
Cliloro-6-(etliyla1iiino)-S-triazin-2-yl)amino)-2-1iietliyl-: S- 
T r i a z i n e .  2-c l i1oro-4-e t l i y Ia1 i i ino-6- (  I - c y a n o -  I - 
iiietliyl)etliylamino- 
Trride h’rinies: B LADE X‘h , Du Pon t Crop Prot ect i on ( U S A) 
canceled; BLADEX” XOWP, DuPont Crop Protection 
(USA) canceled: BULLE , Ma k h tesh i m- Aga n In d ti s t r i  es 
(Israel); CYCLE”, Syngenta (Switzerland); CY-PRO’“, 
Griffin Corp. (USA) canceled; CYNEXk 4 I .  Griffin Corp. 
(USA)canceled: DW 3 4 I S h :  EXTRAZINEh. Dul’ont Crop 
Protection (IJSA) cancelcd: FORTROL“‘, Makhteshim-Agan 
Industries (Israel): MATCH’” PAYZE*; SD I54 18”: WL 
19805” 
Prodircers:; BASF Agricultural Products Group (Germany); 
DuPont Crop Protection (IJSA); Ehrenstorfer, Dr. 
(Germany); Griffin Corp. ( US A); M ak ti tesh im- Agan 
Industries (Israel): Sanonda Ltd. (Australia): Sanonda 
Zhe ngzhou Pest i c i de Co . , Lt d . ( C h i na ) : S hen rh e 11 G ti oiii cn g 
I n d u s t r y  C o ,  , L t d .  ( C  Ii i n a )  : S i gma- A Idri c t i  
Laborchemikalien (Gerinany); Syngenta (Switzerland) 
Clieniicrtl Clrrss: Tr i az i n e 
EPA/OPP PC Code: 100 10 1 
Cdifi)rni(t DPR Cliernicril Code: I640 
ICSC Niirnher: 039 I 
RTECS Niimher: IJG I490000 
EEC Nirniher: 6 13-0 13-00-7 
EINECS Niiinher: 344-5444 
U.se.s: Cyanazine is used as a pie- and post-emergent 
herbicide to control annual grasses and broadleaf weeds. It 
is used mostly on corn, some on cotton. and less than 1 % on 
grain sorghum and wheat fallow. The compound is 
formulated as a wettable powder, a flowable suspension. o r  
as granules. I n  California, nmjor usages are on cotton, corn 
and corn for forage. almonds. and uncultivated agricultural 

areas. In 1995, cyanazine was the fourth most widely used 
synthetic pesticide i n  the U.S. Cyanazine. atrazine. and 
simazine are collectively referred to as the triazincs and ma! 
bc alternatively used for cach other on corn and i n  some 
other situations. 
H u m i n  tosici!y ( Io~ ig - t e rn i ) (~~~:  Higl i -~ l  .OO ppb. Health 
Advisory 
Fi.sIi tosiciiy ( t l i r ~ ~ ~ l i o l ~ l ) ~ ~ ~ ~ :  Very low- I4 I I ,454 I0 ppb. 
MATC (Maximum Acceptable Toxicant Concentration) 
C(ircitio~eii/H(iz(ir(i Clri.s.si~ctitions 
U S .  EPA Carcinogens: Group C, possible carcinogen 
California Prop. 65: Developmental toxin 
Label Signal Word: WARNING-Toxicity Clash I I .  
Moderately Toxic 
TRI Developmental Toxin: Developmental toxin 
WHO Acute Hazard: Class II, moderatelq hazardous 
Endocrine Disruptor: Suspected 

Safe Drinking Water Act: Priority List (55 FR 1470) 
EPCRA Section 3 I3 Form R tle U I ~ / ~ ~ I U I / . Y  concentration 
reporting level: I .O% 
Clean Air Act: Hazardous Air Pollutants (l’itle I .  f’art A. 
Section 112) 
Clean Water Act: 40CFR423. Appendix A. Priorit!’ 
Pollutants as cyanide, total. 
EPA Hazardous Waste N~iiiiber ( R C R A  No.): 1’030 as 
cyanides soluble salts and complexes. i1.o.s. 

RCRA, 40CFR26 I ,  Appendix 8 I-lazardous Constituc‘iits. 
as cyanides. soluble salts and complexes. 1i.o.s. 

EPCRA (Section 3 13): X+CN- where X H+ or an> 

other group where a formal dissociation may occur. For 
cxamplc, KCN or Ca(CN),. Form R cli. 111111/11321.5 

concentration reporting level: I .0% 
AB 1803-Well Monitoring Chemical ( C A L )  
AB 2588-Air Toxics .‘Hot Spots” Chemicals (CAI-) 
Proposition 65 chemical (CAL) 
Actively registered pesticide in California. 
U.S. DOT Kegulated Marine Pollutant (49CFII 172. I 0  I ,  
Appendix B) as cyanide mixtures, cyanide solutions or 
cyan ides, inorganic, n .o. s . 
Canada, Drinking Water Quality. IMAC == 0.0 I mg;L 

Description: Off-white to tan crystalline solid. Soluble in 
water; solubility = 170 ppni @ 20°C: 0.02 gi100 n i l ,  ((I, 

25°C. Molecular weight - 240.69  Melting!Freeriiig point 
= 167-169°C. Hazard Identification (based on NFI’A-704 
M Rating System): Health 2. Flamiiiabilitq~ I .  Rcaclivit!’ 0. 
Vapor pressure = I .6 x I0 ” mmHg @ 20°C: 2.2 x I0 ’ Pa 
@ 20°C. Physical properties may be altered by carrier 
solvents used in coniiiiei-cia1 formulations. Log I<,,,, = 2.2. 
Unlikely to bioaccumulate i n  marine organisms. 
/rrc.otii/~citihilitie.s: Cyanazine decomposes i n  heat producing 
very toxic fumes and gases of  hydrogen cyanide. hydrogen 
chloride, ethyl chloride, ammonia. acetone, and ethyltne. 
Attacks metals in the prcsence of  heat and moisture. 



 

262 Cyanogen Bromide 

Periiii.ssible Exposure Limits in Air: No standards set. This 
chemical can be absorbed through the skin. thereby 
increasing exposure. 
Defermincitiorz hi Air: NIOS11‘2’ REL: (Nitriles) TWA 22 
inghn’; NIOSH“’ REL: (Nitriles); ceiling limit 4 
tng/in’/l Sininiite. See also NIOSH Criteria Document 78- 
2 I2 NITRILES. 
Pcrnrissible Concentrtrtiorr ill M/crter:l‘lie U .S. EPA has set 
a maximum contaminant level of cyanide i n  drinking water 
o f  0.2 milligrams cyanide per liter o f  water (0.2 mgiL). 
Kansas“”) has set a guideline for cyanaziiie i n  drinking water 
of 42 pgil,. Canada’s IMAC for drinking water is 0.01 

Detcrriii~rtrtio~i irz Wrrter: High-perforinance liquid 
chromatography is applicable to the determination of 
cyanazine in water according to EPA. 
Routes of Entry: I n 11 a I at i on, pass i rig t Ii ro ugh t I1 e 11 11 b ro ken 
skin. 
Htirmfiil E1fcct.s tiiicl Svriiptonis 
Slrort Term Es/)o.surc: This chemical call be absorbed 
through the skin. thereby increasing exposure. Inhalation o f  

dust can irritate the nose, throat and bronchial tubes. 
Because this material has a low vapor pressure, signillcant 
inhalation of vapors is unlikely at ordinary temperatures. 
Contact can irritate the skin or eyes. Overexposure can 
cause weakness. nausea and difficulty breathing. The LD,,, 
(ora1,rat) = 149 mgikg (moderately toxic). Toxicological 
properties may be altered by carrier solvents used in 
commercial foriiiii lat ions. 
Long Tcrrii Esposure: Long-term effects are unknown. 
Related chemicals in the triaziii chemical groups can cause 
liver damage. reduce thyroid function and/oi. cause skin 
allergy. May cause reproductive toxicity in humans. 
il4eclicril Suriwillrnce: Liver fun c t ion tests . Thy ro i d 
function tests. Evaluation by a qualified allergist. 
Firsf Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes. occasionally lifting tipper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove fi.oin exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped. and CPR if heart action has stopped. 
Transfer promptly to a medical facilit)’. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. I>o not make an 
unconscious person vomit. 
Rcfcrerrces: 

EXTOXNET, Extension Toxicology Network. 
“Pesticide Inforination Profile. Cyanazine,” Oregon 
State University. Corvallis, OR. JLIW 1996. 
ace.orst.cdu/infolerutosnet~pil,s cyanaztn.htili 

mg? L,. 

Sax. N.I.. Ed., “Dangerous Properties of Industrial 
Materials Report,’’ 3. No. 1 .  47-50. New York. Van 
Nostrand Reinhold Co. ( 1  983). 
1J.S. Environmental Protection Agency, “Chemical 
Profile: Cyanazine,” Washington, DC. Office of Drinlting 
Water (August 1987). 
Ca 1 i forn i a Env i ro n m en ta I Protection Agency “C 11 e m i ca I 
1,ist o f  Lists.” Sacramento CA (k’ebriiar~ I W 7 ) .  

New Jersey Department of Health and Senior Services 
and Senior Services. “Hazardous Substance Fact Sheet: 
Bladex,” Trenton. NJ (November. 1986. Rev. October. 

Environinent Working Group. “Background Informat ion 
on Cyanazine,” Washington. DC, August 7. 1905. 
I\ \v\v. c w \ ; s . o i q : l ~ ~  b.’liome ‘ixrmrt.; ’\ i i i i i i /  I ric ( -\  ;iii:i/i iic- 

7000). 

Cyanogen Bromide 

Use Qpe: Fumigant and pesticide 
Alert: Not registered with the U.S. EPA 
CAS Niriiiber: 506-68-3 
F‘orniulri: BrCN 
Sjvioiiyms: Bromine cyanide; Rromocyan: Rromocyanide: 
Bromocyanogen; Broinure de cyanogen (French): Bromuro 
de cianogeno (Spanish); Cam pi I it; Cyanobroiii ide: 
Cyanogen monobromide 
Protlrrcers: Eastman Chemical (USA) 
Clremictrl C1rs.s: Inorganic 
ICSC Nuniher: 0 136 
R T E C S  Nunibcr: GT2 100000 
E1,VEC.S Nuiriber: 208-05 1-2 
U.se.s: Used in organic synthesis or as  a fumigant, in textile 
treatment, in gold cyaniding or as a military poison gas. 
Regulritory Autliori!v: 

EPA Hazardous Waste Number (RCRA No.): 11246 
RCRA. 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SupcrfundiEPCRA 40CFR355. Appendix B Extremely 
Hazardous Substances: TPQ = 500/1 0.000 Ib (227/4.540 

- SuperfiindiEPCRA 40CFR302.4 RQ: CEKC1.A. I000 112 

Clean Air  Act: Hazardous Air f’ollutants (Title I .  Part A. 
Section 1 12) as cyanide compounds 
Clean water act: Section 307 Priority Pollutants as  

cyanide. total; l‘osic Pollutant (Section 40 I .  15)  as 
cyan i de c om po 11 11 ds 
R C R A U n i versa I Treat men t Stand a rd s : Was t e\va t c r 
(iiigil,), I .2 (total): 0.86 (amenable): Noiiwaste\mtcr 
(mg/kg). 590 (total); 30 (amcniiblc) as cyanide 
compounds - RCRA Ground Water Monitoring List. Suggested test 
niethod(s) (PQL 71giL): 90 I O(40) as  cyanide compounds 

kg). 

(454 kg). 
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Safe Drinking Water Act: MCL, 0.01 iiig/L: MCLG. 0.0 I 

mg/L;Regulated chemical (47 FR 93S2) as cyanide 
compounds 
EPCRA Section 304 RQ: CERCLA. 10 lb (4.54 kg) as 

cyanide compounds 
EPCRA Section 3 13 Form R de niiniiiius concentration 

reporting level: 1 .0% as cyanide compounds 
U.S. DOT Inhalation Hazard Chemicals 

U.S. DOT Regulated Marine Pollutant (49CFR. 
Subchapter 172.10) 
Canada. WHMIS, Ingredients Disclosure List; National 

Pollutant Release Inventory (NPRI); CEPA Priority 
Substance 
List, Canada, WHMIS. Ingredients Disclosure List; 
N at i o na I Po I I titan t Re I ease 1 11 vc 11 tory ( N  P R I ): C E P A 
Priority Substance 1,ist. Occaii duniping prohibited. 

Description: Colorless or white, crystalline solid. 
Penetrating odor. Soluble in water: I O0h. Molecular weight 
= 105.93. 
Boiling point = 6 I-62°C @? 760 mmtlg. MeltingiFreezing 
point = 49- 5 1 “C; decomposes slowly forming hydrogen 
cyanide and hydrogen hi-oinide. Vapor pressure -92 mi i i l i g  
@ 20°C. Hazard Identification (based 011 NFPA-704 M 
Rating System): Health 3 (severe, poison). Flaiiimability 0, 

Reactivity 3 (severe. water reactive). 
Iricoriip~ifihilities: May be unstable unless dry and pure. 
Impure material may explode. Violent reaction with acids, 
ammonia, amincs. The substance decomposes oii heating or 

on contact with water. acids. or acid vapors producing 
highly toxic and flammable hydrogen cyanide and corrosi\je 

hydrogen bromide. 
Periiti,ssihle E.vposiire Liriiits iri Air: N o  standards set. 
Deterriiiiirrtiorr iri Air: N o  criteria set. However, itiasiiiucli 
as it is  a cyanide compound, t l ie exposure limits are listed 
here: OSIIA”’ and ACGIH”’ : 5 mg/m: TWA:  NIOSH’”: 
Ceiling limit. 4.7 ppm; 5 mg/m’ per 10 minutcs as cyanides. 
A I I have no tat i on s that skin contact co 11 t r i 1x1 t es s i gii i fi c an t I y 
in overall exposure. IDI,H level 
Perriti.s.sihle Coiiceritrrrtiori iri Writer: The U.S. EPA has set 

a inaxiinum contaminant level ofcyanide in drinking water 
o f  0.2 milligrams cyanide per liter o f  water (0.3 mg/L). 
Runoff from spills or fire control may cause water pollution. 
Routes of Eritty: In ha lat ion, ingest ion. sk i 11 absorpt i on. 

Hrrrri!fiil Effects mid S w p  fortis 

Sliort Tcrrn Esposiire: Cyanogen bromide’s toxic action 
resembles that of hydrocyanic acid. Cyanogen bromide i s  
corrosive to the eyes. skin, and respiratory tract. Higher 
exposures can cause pulmonary edema, a medical 
cmergency that can be delayed for several hours. This can 

cause death. Exposure may result in death. Super toxic: 
probable oral lethal dose in humans in less than 5 ~ng/kg  or 

a taste ( less than 7 drops) for a 70 kg (150 Ib) person. 
Vapors are highly irritant and very poisonous. High 
concentrations produce excessive respiration (causing 

25 ing/iiii as CN 

increased uptake o f  cyanide), then labored breathing. 
pa ra I y s i s. 11 ncon sc i o ti sn  ess. c on v ti I s  i on s iiii d resp i rat o 1-4 
arrest. Headache, dizziness. nausea. and vomiting may ~ C C L I I ~  

with lesser concentrations. Pat i ent s may cs  per i e iicc 
confusion. anxiety, an initial rise in blood prcssiii’c Lvith ;I 

decreased heart heat followed by an increased heart beat: 
cyanosis is  not a consistent finding. in fact. the patient may 

be reddish. An odor o f  bitter almonds on t l ie  patient’s breath 
may be present. Individuals with chronic diseases of the 
kidneys, respiratory tract. skin. or thyroid are at greater risk 
o f  developing toxic cyanide effects. Delayed puliiionai-! 
edema may occur alier inhalation. 
L oirg T m i i  Esposiire: Re pea t ed o r p ro I o nged c Y 130s ti IT L ) 

cyanogen bromide may cause thyroid gland enlargemenr. 
Chronic exposure may cause fatigue and weakness. 
Poiiits of Attmk: Eyes. respiratory system. caidiovasctrlar 
system. central nervous system and thyroid gland. 
Metlicril Siirvcillrriice: Med i c i i  I o h s e  rvat i o  ti i s  

recommended t‘or 34 to 48 hours after biwtl i ing 
o\wexposure. as pulnionai.b edciiia be dtl;i! CCI 
TI1 y ro id g I a nd e xam in at i o 11. 

Fir.st Aid: If this chemical gets into the eyes. remove an) 

contact lenses at once and irrigate immediately for at least 

15 minutes, occasionally lifting tipper and Io\ver lids. Scck 

medical attention immediately. If-this chemical contacts the 
skin. remove contaminated clothing and wash imnicdiatel! 
with soap and water. Seek medical attcntion i i i in i rd iatel !  
Do not perform direct mouth to iiioiitli resuscitatioii: use 

bagimask apparatus. If this chemical has been inhaled. 
remove from exposure. begiii rescue breathing (using 

universal precautions) if breathing has stopped. and CI’R it‘ 
heart action has  stopped. Transfer promptly to a medical 
facility. When this chemical has been suallo\\.ed. get 

in ed i c a I attention. I f v i c t i m i s  con sc i oii s. ad  111 i n i 5 t e r \\‘a I i‘ r o r 
milk. Do not induce vomiting. Medical ohscrvarion is 
recoinmended for 24 to 48 Iioiirh after biwitliiiig 
overexposure, as pulmonary edema may be delayed. As tirst 
aid t‘or pulmonary edenia. a doctor or a u t h o r i d  pariiiiicdic 
may cons id er ad m in i steri iig a coi-t icos tero id spra>!’. li se am y I 
n i tratc capsu Ics if‘ symptoms o f  cyan i dr poi son i ng deve I up. 
Al l  area employees should be trained regularly in emergency 
measures for cyanide poisoning and in CPK. A cyanide 
antidote kit should be kept i i i  the immediate work area and 
must be rapidly available. Kit ingredients should be replaced 
every 1-2 years to ensure freshness. Pel-sons trained in the 
use o f  this kit, oxygen use. and CPR niiist be q t i i ck l~  
ava i I a13 I e . 
Rcf 1 ercrices: 

S a x ,  N.I., Ed.. “Dangerous I’roperIies ot‘ I i i d t i ~ r r i i i l  

Materials Report.” I. No. 8. 60-62. Ne\\ ,  Y o r k .  Van 
Nostrand Reinhold Co. ( I98 I ). - U.S. Envii-onincntal I’rotection Agency. “Clieinical 
Pro f i  le : Cyaiiogen Urom ide.” Wash i rig ton. LX’. C lieiii ica I 
Emergency Preparedness Pi-ograin (Noveriibcr 30.  1987). 



 

264 Cyanogen Chloride 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Clean Water Act: Section 3 I I Hazardous SubstancesIRQ 
40CFRI 17.3 (same as CERCLA. see below); Section 3 I3 
Water Priority Chemicals (57FR4 I33 I ,  9/9/92) 
Clean Water Act: Section 307 Priority Pollutants i t  

cyanide, total; Toxic I'ollutant (Section 40 I .  15) as 
Cyanogen Chloride 

cyanide compounds 
EPA I lazardous Waste Number (RCRA No.): PO33 
RCRA. 40CFR26 I .  Appendix 8 Hazardous Constituents. 

* Safe Drinking Water Act: Priorit) List ( 5 5  FK 1470) 
Safe Drinking Water Act: MCL. 0.0 I mg!L; MCLL,  0.0 1 

mgiL;Regulated chemical (47 FK 9352) as cyanide 
coin po inids 
Supei-fiindiEPCRA 40CFR302.4 KO: CERCLA. I 0  Ih 

9 U.S. DOT Regulated Marine Pollutant (49CFR 172. I 0  1 .  

Appendix B) 
U.S. DOT 49CFR 172. I0 1, Inhalation Hazardous 
C h em i ca I 
Canada, W H M I S, I ngred ien ts I) isclosure 1 ,isti N at ioniil 
Pollutant Release Inventory (NPKI) ;  CEPA Priorit) 
Substance List. Ocean dumping prohibited. 

Description: Cyanogen chloride is a coloi-less gas or liquid 
(below SS"FI13"C) with a pungent. irritating odor. Sliippxl 
as a liquefied gas. A solid below 20°F/-7"C. Soluble in 
water (slowly decomposes). Boiling point I4 c' 
MeltingIFreezing point = -6°C. Vapor  pi~esstii.c 1087 LPLI 
@ 2 I "C. Flash point = 5 1 "C. 
iiicoiiti)rrtihiliiies: May be stabilized t o  prevcn( 
polymerization. Cyanogen chloride may polymerizt. 
violcntly if contaminated with chlorine. I n  crude form 
chemical trimerizes violently if catalyzed by traces of 
hydrogen chloride or ammonium chloride. Coi i lacl  M itli 

alcohols. acids. acid salts. amincs. strong all,alis. oletiiis. 
strong oxidizers may cause fire and explosion. I leat c: i i isc~ 

decomposition producing toxic and corrosive fumes of' 
hydrogen cyanide, hydrochloric acid. nitrogcii osides. 
Reacts slowly with water or watcr vapor to torm hydrogen 
chloride. Attacks copper. brass, and bronze i n  the presenct. 
of  moist Lire. 

Use Type: Fumigant 
CAS Nirniher: 506-77-4 
Fomiulrr: CCIN; CNCl 
S~vioiijvits: Chlorcyan; Chlorine cyanide; Chlorocyan: 
Chlorocyanide; Chlorocyanogen; Chloriire de cyanogene 
(French): Cloruro de cianogeno (Spanish); Cyanogen 
chloridc [(CN)CI]; Cyanogen chloride, containing less than 
0.9% Water 
Prorlucers: Air Liquid (France); American Gas Group 
(USA); Degussa (Germany); Pi-axair (IJSA) 
Cliemicrrl Clrrss: Organic cyano halide 
EPA/OPP PC Corle: 02580 1 
iCSC Nuriiher: 1053 
R TECS Number: G T22 7 5 000 
EiNECS Niinther: 2 0 8 -05 2 - 8 
Uses: Cyanogen chloride is used as a fumigant, metal 
cleaner, in ore refining. production of synthetic rubber and 
in  chemical synthesis. Cyanogen chloride can be used i n  the 
military as a poison gas. 
Crrreiiiogeii/Hrrzrrrrl Clns.sificrr f ioris 
W H O  Acute Hazard: Not listed as cyanogen chloride. 
Class I b. highly hazardous as sodium cyanide. 
Regulrrtory Autlrori!y: 

Air Pollutant Standard Set (ACGIH)"' (Australia) 
(HSE)"') (Israel) (OSHA)'") (Several States)"'"' (Several 
Canadian Provinces) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CA I,/OSH A) 

(4.54 kg). 

The "Director's List" (CALIOSHA) 
RCRA Universal Treatment Standards: Wastewater 
(nigiL). I 2 (total): 0.86 (amenable); Nonwastewater 
(mgikg). 590 (total): 30 (amenable) as cyanide 
coin po tin d s 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ugiL):  90 I O(40) as cyanide compounds 
EPCRA Section 304 RQ: CERCLA. 10 Ib (4.54 kg) as 
cyanide coinpounds 
EPCRA Section 3 I3 Form R c k  / 1 1 / / 7 ; / 1 7 1 ~ ~  concentration 
reporting level: 1 .O% as cyanide compounds 
OSHA Process Safety Management of1 lighly Hazardous 
Chemicals (79CFR, Part 19 10. I 19. Appendix A): 
T h resh o 1 d Q ti an t i  ty : 5 00 poii nd s . 
Clean Air Act: Accidcntal Release Prevention/Flammable 
substances, (Section I12[r], Table 3), TQ = 10,000 Ib 
(4540 kg) 
Clean Air Act: Hazardous Air f'ollutants (Title I ,  Part A. 
Section 1 17) as cyanide compounds 

I'ernrissihle Exposure Liiirits iir Air: N o  I'El. Ii;is bccn set. 

NIOSH"' and ACGIH" recommend a ceiling viiltic 01'0.3 
ppni (0.6 mgIm').HSE('') and Israel set a STEL 0.3 ppni (0.6 
mgiiii'). The Canadian provinces of' Alberta. Hritish 
Columbia, Ontario and Quebec set the siinie S'I'EL value. 
Sonie states have set guidelines and standards for cyanogen 
chloride in ambient air""" ranging from 5.0 pg.'m' (Virginia) 
to 6.0 ,ugim' (North Dakota) to 14.0 pgliii' ( N e v a d a ) .  
Deteriiiiirrrfion iir Air: No method available. 
Pc.ntiis.sihle Conceirtrrrfion iir W d e r :  The U.S. €PA has set 
a maximum contaminant level of cyanide i n  drinking watcr 
of 0.2 niilligrams cyanide per liter of  water (0.2 mg'L). 
liunoffti-om spills or fire control ma) c m s e  mater pollution. 
Routes of Eiitty: Inhalation. skin absorption (liquid). 
ingestion (liquid), skin and/or eye contact (liquid) 
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Hrrrmful Etfects rind Synrptoiiis 
Slrort Term Ekposrire: Cyanogen chloride is converted to 
cyanide in the body. A lacrimator. Cyanogen chloi-ide 
severely irritates the eyes, skin, and respiratory tract. 
Inhalation can cause weakness. headache. giddiness, 
d i z z  i n e s s ,  v o in i t  i n g ; 

irregulariirregularities heartbeat. and pulmonary edema, a 
medical emergency that can be delayed for several hours. 
This can cause death. Skin contact with the liquid may may 
cause frostbite and irritaion. The toxicity of cyanogen 
chloride resides very largely on its pliarniacokinetic 
property of yielding readily to hydrocyanic acid i n  vivo. 
Inhaling sinall amounts of cyanogen chloride causes 
dizziness, weakness. congestion of the lungs, hoarseness, 
con.junctivitis. loss of appetite, weight loss, and mental 
deterioration. These effects are similar to those found from 
inhalation ofcyanidc. Ingestion or inhalation ofa lethal dose 
of cyanogen chloride (LD;,, = I3 mg/kg). as for cyanide or 
other cyanogenic compounds, causes dizzincss. rapid 
respiration, vomiting. tlushing, headache. drowsiness. drop 
i n  blood pressure, rapid pulse, tiiicoiiscioiisiiess. 
convulsions, with death occurring within 4 hours. Delayed 
pulmonary edema may occur after inhalation. 
Points of Attrrck: Eyes. skin. respiratory system, central 
nervous system, cardiovascular system 
Merlicrrl Sir r willrrnce: M ed i c a I i s 
recommended for 24 to 48 hours after breathing 
overexposure. as pulnionary edema may be delayed. Lung 
function tests. EKG. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seck 
medical attention immediately. I I'this cliemical contacts the 
sk in . rein ove con t am i na tcd c I o t h i n g and wash i i n  med i a te I y 
with soap and water. Seek medical attention immediately. If 
th is  chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure. as pulmonary edema niay be delayed. As first 
aid for pulmonary edema. a doctor or authorized paraniedic 
niay consider administering a corticosteroid spray. I f  
fi-ostbite has occurred. seek medical attention imniediately: 
do N O T  rub the affected areas or flush thein with water. I n  
order to prevent fiirther tissue damage. do A"07~attempt to 
remove frozen clothing from frostbitten areas. If frostbite 
has N O T  occurred. immediately and thoroughly wash 
contaminated skin with soap and water. Use amyl nitrate 
capsules ifsymptoms develop. All area employees should be 
trained regularly i n  emergency measures for cyanide 

c o n  f u  s i on  . n a LI s e a .  

o bs e r v a t i on 

poisoning and in CPR. A cyanide antidote kit should be kept 
in the immediate work area and mtist be rapidly available. 
Kit  ingredients should be replaced every I-? years 10 enstirc 
freshness. Persons trained i n  the usc ofthis k i t .  o)ogeii tist'. 

and CPR must be quickly available. 
Rcf2rence.s: 

U.S. Environmental Protection Agency. Cyanogen 
Chloride, Health and Environmental Effects Profile N o  
57. Office of Solid Waste. Washington, DC (April  .30. 
1980). 
Sax. N.I. .  Ed.. "Dangerous Properties o f  Iiiduitrinl 
Materials Report." I .  No. 8. 62-63 (198 I )  and 6 ,  No. I 

California Environmental fJrotection Agency "Chemical 
46-49 ( 1986). 

I,ist of Lists," Sacramento CA (February 1997). 

Cyanophos 

Use Type: Insecticide and avicide 
CAS Number: 2636-26-2 
Forinulrr: C,H ,(,N50hfJ2S2 
Alert: Not registered as a pesticide in the U.S. 
Syiioiiyiiis: Ciafos: Cianofos (Spanish): 0-p-Cyanoplienyl 
0.0-dimethyl phosphorothioate: O-(4-CSaiioplit.ii! I )  f ) ,  0- 
d i nie t h y l Phos phoroth ioa te : C yano phos organo pli osph;iic 
coin po  ti n d ; 0 , O -  D i in e t h y I - 0- ( 4  - c ya 11 o - p 11 e 11 y I ) - 
in on ot li i o p liospli at (Germ an)  : 0 . O - d  i m e t h  > I - 0 - 1 7 -  

c y a n o p h e n y I - p h o s p h o ro t li i oat e ; 0,O- 0 i i n  e t Ii y I - 0 - 4  - 
cyan o p h e n y I -p li os p h o ro t li i oat e ; 0.0- D i in e t li y I - 0-4 - 
c y a  11 o p h e n y I - p Ii o s p h o ro t h i o a  t e ; E N  - 1  2 5 6 7 5 : 
Phosphoro t h io ic 0-( 4-c),a nophcn y l)-9.O-d i 111 e t 1i!,1 
cster: l'liospliorotliioic acid. 0-(4-cyanoplicii! I)-(), 0- 
diniethyl ester; Phosphorothioic acid, O.O-diinetIiyI ester. 
0-ester with p-liydroxybenzonitrile 
Trrrrle Nriiiies: BAY" 34727, Bayer CropScience 
((krinany): BAY ER 34727, Bayer CropScience (Germany): 
CY ANOX"; CYAP'; S 4084". Suinitoino Chemical 
(Japan); SUMITOMO S"' 4084, Sumitonio Chemical 
(.I aim n ) 
fror1iicer.v: Bayer CropSc ience (Gei.iii:iiiq ): Sains ling t: i i ic  

Cliemicals (South Korea): Signin-Aldrich Laboixliemikal icii 
(Germany); S tiin itomo Chemical (Japan) 
Clreniicril Clriss: Organophosphate 
EPMOPP PC Cork: 268200 
RTECS Nrriiiher: TF7600000 
U.scs: This insecticide is used against rice stcm borers and 
liotise flies. I t  is not registered ;IS ii pesticide i n  [lie IJ.S 
Crrrciiiogeii/llrizrirrl C'lrrssijicritiorr.s 
WHO Acute Hazard: Group I I ,  moderately hazardous 
Regulritory A iulr ori?y: 

SuperfundiEPCRA 40CFR355. Appeiidis B Estreiiiely 
Hazardous Substances: TPQ = 1000 Ib (454 kg) 
SuperfiindiEPCRA 40CFK302.4 RQ: El IS. I I17 (0.454 

ac id, 

kg) 



 

266 Cyanophos 

U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S .  DOT Regulated Marine Pollutant (49CFK 172.10 I ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List: National 
Pollutant Release Inventory (NPRI) ;  CEPA Priority 
Substance List. Ocean dumping prohibited. 

Description: Cyanophos is a yellow to reddish-yellow or 
amber liquid. Slightly soluble in water. Boiling point = 

1 19°C (decomposes). MeltingiFi-eezing point = 14-1 5°C. 
Iitcnni~~~rtibilitie.s: A I kal i 11 e mater i a I s and ex posu re to I i gh t 
can cause rapid decomposition. 
Pernii.ssihle Exposure Li1iiit.s iii Air: No standards set. 
However, inasmuch as it is a cyanide compound. the 
exposure limits are listed here: OSHA") and ACGIH") : 5 
I I ~ ~ ~ I ~ T W A :  NIOSH? Ceiling limit. 4.7 ppm; 5 mgim' per 
I 0  minutes as cyanides. All have notations that skin contact 
contributes significantly i i i  overall exposure. IDLH level = 

25 mgim' as CN 
Deterittiit (ition iii A ir: F i 1 ter/R ti bb I er; Pot ass i uni  h y d rox ide : 
Ion-specific electrode; NIOSH IV Method #7904. 
Cyanides"". OSHA versatile sampler-2; TolueneiAcetonc; 
Gas cliromatograpliyiFIame photometric detection for 
sulfiir, nitrogen, or phosphorus; NIOSH Method IV Method 
#5600"", Organophosphorus pesticides. 
Permissible Concentrtitioir in Wrrter: The U.S. EPA has set 
a maximum contaminant level of  cyanide in  drinking water 
of  0.2 milligrams cyanide per liter of water (0.7 mg/L). 
Runofffi-om spills or fire control may cause water pollution. 
Routes of Eiitqj: Inhalation. ingestion. skin contact. 
Absorbed through the skin 
Nrrrn!fiil Effects trnd Sqviiptonis 
Slr ort Term Expowre:  C y ano ph os is an o rgano p Iios p h or ti s 
insecticide. It is a cliolinesterase inhibitor. Death may occur 
after a large oral dose; with smaller accidental doses. onset 
of illness may be delayed. The LD,,, (oral. rat) = 25 nigikg 
(highly toxic). Symptoms of orgaiiophosphorus pesticide 
poisoning include: headache. giddiness, nervousness, 
blurred vision, weakness. nausea, cramps, diarrhea. and 
discomfort in  the chest. Signs include: sweating. pinpoint 
pupils, tearing. salivation and other excessive respiratory 
tract pap i I I e d e m a, 
tincontrollable muscle twitches followed by muscular 
weakness, convulsions. coma, loss of  sphincter control. 
Delayed pulmonary edema may occiir after inhalation. 
Long Term Esposiire: Cholinesterasc inhibitor: possible 
cumulative effect. Cyanoplios may damage the nervous 
system, I-es ti It i tig iii con v ti Is ions, respiratory fa i I LI re. May 
cause liver damage. 
Poiiits of Attcrck: Respiratory system. central iiervoiis 
system, peripheral nervous system, plasma cliolinesterasc 
Metlicrrl Surveill(riice: Medical observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 

secret i o n , v o m it i n g, cyan o s is, 

employment and at regular times after that, the following arc 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). I f  
exposure stops, plasma levels return to normal in  1-2 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholiiiesterase enzyiie levels are reduced b) 
25% or inore below preemployment Icvels, risk ofpoisoning 
is increased, even if results arc in  lower ranges of~"normal." 
Reassignment to work not involving organophosphate o r  
car-bainate pesticides is recommended un t i l  enzyme levels 
recover. If symptoms develop or overexposure occurs. 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood cotint. 
Consider chest x-ray following acute ovcrcxposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First A id: Treat in en t for o rga i iop hos p 11 a te po is0 II  i 11 g 
consists of thorough decontamination, car-diorespirator! 
support, and administration of the antidotes atropine 
and pralidoxime. I n  cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as  prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. EI cis Eye contiiet 
can cause dangerous amounts of these chemicals to he  

quickly absorbed through the mucous membrane i n t o  the 
bloodstreani. Inimediately and gently flush 
of warm or cold water (NO hot water) 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Ski l l :  Get medical aid. Sl\iii 
contact caii caiise dangerous aniounts of these clieniiciils to 
be absorbed into the bloodstreain. Wearing the appropriate 
PI'E equipment and respirator for organopliosphate 
pesticides. immediately Hush skiti iz i th p len t \  o f  s o a p  iiiid 
water for at least I5 minutes while removing wntiiniiniitcd 

clothing and shoes. Sliampoo hair promptlj. ifcontaniinatcd. 
The removed, contaminated clothing and shoes should be 
double-hagged and left in f lot Zoiie for later disposal 12)' 

hazardous materials experts. Skin ma)' also be 
decontaminated with diluted hypochlorite solution. 
Ii7hdution; Get medical aid. Do not contaminate !ourself.. 
Wearing the appropriate PPE equipment and respirator Iiir 
organophosphate pesticides, immediately remove the victini 
froni the contaminated area to fresh air. Ifthe victim is not 
bimtliing, administer artilicial respiration. [lo NO-r I I W  

m o ti t h - t o-mou t h res LI sc it at i on : use 13 agini as h appzi ra  t 11 s . I t' 

breathing is difficult. administer oxygen through bag/iiinsl.c 
apparatus u n t i l  medical help arrives. L>o not lcavc victini 
unattended. /yqe.s~/om Call poison control. Loosen ill1 
clothing. Never give anything by mouth to an tinconscious 
persoii. If victim is zinconsciims or htri./rig ~ , ~ ~ / 7 i ~ ~ / / , \ / f ~ ~ ~ . s ,  do 
nothing except keep victim warm. Get medical aid. 'Transfer 
pi-oniptly to a medical facility. In cases of'ingestion. do not 
induce vomiting. If the victim is alert and asymptomatic. 
adniinister- a slurry of activated charcoal at a dose of I g%g 
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(infant, child, and adult dose). A soda can and straw may be 
o f  assistance when offering charcoal to a child. 117 .soinc 

cases yoit I I I L I ~  he .speclficdl)~ in , s~ i~ i ic~ed  I ~ J ,  poison control 

/o induce \ w ~ ~ i t i t i g  h?; \wry of 2 i uh l cs j~oom o f ' s j w p  of 

ipeccrc (crditlt) ~i~usl7ed h i w  u,ilh c i  cztp of ii 'rrter. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or aittliori:cd iiiedic~il liersotiiiel: Treat 
cases of respiratory compromise, coma. or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope o f  
training. Some cases may necessitate procedures such as 

en dot rac Ilea I in t 11 bat i on or c r i co th y ro to my by proper I y 
trained and equipped personnel. When possible, atropine 
(see Antickiles, below) should be given under medical 
supervision. Patients who are comatose, hypotensive. or 
having seizures or cardiac arrhythmias should be treated 
according to advanced l i f e  support protocols. .41itido/e.s: 

Two antidotes are administered to treat organophosphate 
poisoning. Atropine is  a competitive antagonist o f  
acetylcholine at muscarinic receptors and i s  used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
ri i co t i n i c and in ti scar i l ie  effects of organophosphate 
poisoning by regenerating acetylclioliiiesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The in i t  ia l  intravenous 
dose o f  atropine in adults should be determined by the 
severity of symptoms: An initial adult dose o f  1 .0 to 2.0 mg 
or pediatric dose o f  0.01 mgikg (miniiiium 0.0 I mg) should 
be administered intravenously. If intravenous access cannot 
be established. atropine may also be given iiitramtisciilarl~. 
subcutaneously or via eiidotraclieal tube. Doses slioiild be 
repeated every I S  niiiiiites until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been control led. atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations o f  pulse rate and pupillary size should not be 
used as indicators o f  treatment adequacy. Pralidoxime 
should be administered as early iii poisoning as possible as 
i t s  efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g: 
pediatric 25 to SO mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half o f  the total dose can be given pel- minute 
for a total adininistration time o f  2 minutes. Treatment 
should begin to take effect within 40 miniites with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and tlien every 8 to I2 hours until the 
patient i s  clinically well and no longer requires atropine. If 
intravenous access cannot be established. pralidoxime may 
also be given intramtiscularly. Early administration o f  
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset o f  

seizures and potential brain and cardiac moi-phologic 
dam age fo I I owing high - le ve I organ o ph o s ph a t e poi s o 11 i 11 g . 

U . S . En v i ronmen ta I P ro t ec t i o 11 Agency . "C Ii e iii i c a I 
Profile: Cyanophos," Washington. DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency "Chemical 
1,ist o f  Lists," Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Regis@. I1.S. 
Department ofHealth and Human Services. Public Health 
Service. "Managing Hazardous Materials Incidents." 
Atlanta, GA (June 2003). 

Cyclanilide 

Use Type: Plant growth regulator 
CAS Niinzlwr: I I 3  136-77-9 
Forririilri: C ,  ,H,,C12NO: 
S')vrorr~~iii.s: 1 -( 2,4- D i c h I o ro p I1 c 11 y I a 111 in oc ii r bo 11) I ) 
cyc lopropanecarboxyl ic acid: Cyc lopropanecarbosy l ic 
acid. I -[((2.4-dic1iloroplienyl)amino)carbonyl]-; 
Cyclopropanecarboxaiiiide, 1 -carboxy-. N-(2.4- 
dicliloropheny1)- 
Trrrrle Nrrriiex FINISHcK. Bayer CropScienct. (German) ): 
RPA 90946"; EXP 3 1039B'" 
Prarliicers: Bayer Crop Sc ierice (Germa t i ) . )  

Clr eriiicril Clrrss: M alonan i late 

EPA/OPP PC Cork: 02620 I 
CdifOriiiri D P R  Clieniicril Cork: 4030 
Uses: Cyclanilide is  a plant gi-owth regulator used as ii 

cotton harvest aid. 
U S .  iclrisitiiiirn Alloivrrhle Resirliie Level.\.fi)r C ) d r i i r i I i r l e  
(40 C'FR 180.506): 
c 110 P 
Cattle, fat 

Cattle, meat 
Cattle, iiibyp (except kidney) 
Cattle, kidney 
Cottonseed 
Cotton gin byproducts 
Goat, fat 
Goat. meat 
Goat, inbyp (except kidney) 
Goat, k idiiey 
Horse, fat. 

I lorse. meat 
I+orse, mbyp (except kidney) 
Horse, kidney 
Hog. fat 

I log, meat 
Hog, mbyp (except kidney) 
Hog, kidney 
Mi lk  
Sheep, fat 

P P '11 

0.10 
0.07 
0.2 
2.0 
0.60 
25.0 
0.10 
0.02 
0.20 
2.0 
0. I0 
0.02 
0.20 
2.0 
0.10 
0.02 
0.20 
2.0 
0.04 
0.10 
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Sheep, meat. 0.20 

Sheep, kidney. 2.0 
Sheep, inbyp (except kidney). 0.20 

Crrrciirc~~eri/H~rzirrrl Clrrssifietrtioir.s 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: DANGER 
Description: A white powdery solid. No characteristic odor. 
Melting point=l95,5"C. 
Inconipcrtih ilities: May react v i o I en t l y with s t roil g ox i d i ze r s ~ 

broin ine, 90% hydrogen perox i de , p Iios pli or us tr i c li I o r i de, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compotinds forms explosive salts 
of silver oxalate. Keep away from oxidizers, sulfiiric acid, 
catis t ics, am in on i a, a I kaiio I am i i i  es , 
isocyanates, alkyleiie oxides. epichlorohydi-in. 
Hrrrmjirl Effects irrril Syniptoms 
Slrort Term E.vposure: Contact with eyes or skin may cause 
irritation or iiisitu-y. Inhalation should be avoided: L I S ~  

NIOSt I-approved air purifying respirators for pesticides. 
May be harmful if s\vallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 ininiites, occasionally lifting upper and lower lids. Seek 
ined ica I atteii t ion immediate I y . If th  is chem ica I co t i  tacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and Cf'R if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protcction Agency. Office of 
Pesticide Programs. Pest i c i de Residue L i i n  its, 
" C y c l a n i l i d e , "  4 0  C F R  1 8 0 . 5 0 6 .  
littp:!ifrwebgate.access.epo,eov/cSi-biii~~et-cf.r.c~i 
U.S. Environmental Protection Agency. Office of 
Pesticide Progi-ams, "Pesticide lac t  Sheet, Cyclanilidc." 
Washington. DC (May 19, 1997). 
h i  1 p : ': w\Tv.epa .  gov~'npprd00 I , t i c  tsIicc1s cc'c I an i 1 id e . pd 1' 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (Februar), 1997) 

a I i pha t ic am i i i  es, 

Cycloate 

U.se Type: Herbicide 
CAS Nilinher: I 134-23-2 
Fornirrlrr: C, ,H,,NOS 
S y n o ~ r ~ ~ ~ n ~ s :  C y c I oh ex y I e t li y I c arba mo t h i o i c ac i d-S-e t h y I 
ester: Cycloliexyletliyltliiocarbaiiiic acid-,Y-ethyl ester: S- 
Eth y I cyc I oh exy I e t h y I th  i oc ii rba m at e; S- Et h y I - A!-et h y I -iV- 
cyclohexylthiolcarbaiiiate; Hexylthiocarbain 

Tr(r(Ie Nrmics: ETSAN'; EUREX'; R-2063'": RO-NEE'l" 
RO-NEET'"'-(,E: RO-NEITM> IOG: RONIT": SABET" 
Clr emicrr 1 Clir.s.s: T h i o c a r b a I ii a t e 
EP' I /OPP PC Cocle: 04 130 1 
CulifOrni(r DPR Clreniicrrl Code: 5 I 6  

EINECS Nilinher: 2 14-482-7 
Uses: Used to control broadleaf weeds, annual and 
perennial grasses and nutgrass i n  spinach. beets. and sugar 
beets. 
Hiriiirrrr tosiciry (Ii)ir~-teriri)i'-~): I ntermcd iatc--3 .OO ppb. 
Health Advisory 
Fish toxicit)) (tlrre.slrolil)~'": Very low ~ 658.46663 ppb. 
MATC (Maximum Acceptable 'Toxicant Concentration) 
U S .  iM(rsinii1ni Allo wrrhle Resirlire Levels, fi,r C i x h r t e  (40 
C F R  IN0.212): 

CROP PPm 
Beet. garden. roots 0.05 
Beet. garden. tops 0.05 
Beet. sugar. roots 0.05 
Beet. sugar. tops 0.05 
Spinach 0.05 
Crrrciiro~c~~/Hrrzrrrt/ Clrr.s.sificrrtions 
California Prop. 65: Developiiieiital toxin 
Label Signal Word: WARNING. CAUTION 
T R I Rep rod 11 c t i v e 
deve I o pm en t a I tox i n 
WHO Acute Hazard: Class 111. slightly harardous 
Regiilirtoty: Autlrority: 

RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0.003; Nonwastcwater ( m g k g ) ,  1.4 
EPA 40 CFR 372.65. Specific 'I'osic Clicinic,il I istinp 

reporting level: I .O% 

D e v e I o pine n ta 1 T o  x i n : a t i  d 

EPCRA Section 3 I3 F o m  R t h  / I r / l r / I I I / . s  coiiceiitratioii 

Description: An oily, clear amber to yelloh liquid. 
Aromatic odor. Slightly soluble i n  water; solubility = I00 
mgil,. Molecular weight 2 15.36. Density I .0 (~0 20°C. 
Boiling point = 145-146°C @I0  mmHg. Vapor pressure 
I .6 s I0 
Iirc.oirr/irrtihilitie,s: Keac ts v i o lei it I >  wit I1 pi)\+ trfii I o\ id i x I \  
such as calcium hypochloritt.. 
Permi.s,sihle Concentrirtiorr in Wrrter: No criteria set. 
Kunofffrom spills or fire control niay catisc water pollution. 
Hrr rinjil I Etfects a II (1 S'mptonis 
Slrort Term Exposirre: Low I eve I s of tos i c it y . Con cen t 1.a t ed 
solutions are slightly corrosive to e y s  and mucous 

iiiembranes. Dust inhalation can caiise irritatioii 01' Ilic 
respiratory systein with sneezing. E?e coi i tact  can CLI I I5C 

irritation. watering, pain, and iiiflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion caii cause riatisea, vomiting. fever, muscle 
twitching, seizure, rapid respiration. slow heart beat. Severe 
exposure may result in death. 
Long Terin Esposirre: High o r  repeated expostii.cs ins! 
cause nerve dainage. 

lllmt-Ig (22 20°C. 
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Points of Affrick: Respiratory system, central nervous 
system. cardiovascular system. skin. eyes. 
Merlicrrl Surveillrriice: M ed ical o bserva t i o t i  i s  

recommended for 24 to 48 hoiirs after breathing 
overexposure, as puliiionai-y edema may be delayed. As first 
aid for pulmonary edema, consider administering a 

corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary iti.jiiry and should be discouraged for at least 72 
hours following exposure. Before employment and at 

regular times after that. the following are recommended: If 
symptoms develop or overexposure occ~irs, repeat the above 
tests as soon as possible arid get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: Eyes: If this chemical gets into the eyes, remove 
any contact lenses at once and irrigate immediately for at 
least 15 minutes, occasionally lifting upper and lower lids. 
Seek medical attention immediately. I f  this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. Ifthis chemical has been inhaled. remove li-om 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped. and CI'K if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has hecn swallowed. get medical 
attention. If victim i s  conscious and able to swallow. have 
victim drink 4 to 8 ounces ofwater. Do not induce vomiting. 
Note fopl7~~~sicicr11 or ~ i i ~ ~ ~ ~ o ~ ~ i ~ ~ ~ i i ~ e ~ l i c ~ ~ l ~ ~ ~ ~ ~ . ~ o t ~ t ~ ~ l ~  Medical 
observation i s  recommended for 24 to 48 hours after 
breathing overexposure. as pulmoiiary edema may be 
delayed. As first aid for pulmonary edcma, consider 
administering a corticosteroid spray. Cigarette smoking may 
exacerbate pulmonary iiijury and should be discouraged for 
at least 72 hours following exposure. 
References: 
* California Environmental Protection Agency "Chemical 

List of Lists," Sacramento CA (February 1997). 
U.S. Environmental. Protection Agency. Office of 
Pesticide Programs. Pesticide Residue 1,iriiits. 
"Cycloate," 40 CFR 180.3 12. 

C yc lo hexim ide 

U,se Type: Fungicide: plant gro\vtli regulator 
CAS Number: 66-8 1-9 
Forimilrr: C I ,H,:NO, 
Alerf: Restricted Use Pesticide (RUP) 
S.yiioityiii.s: 3 [ 2 -( 3 ,5 - D i in e t li y 1-3 -ox o c y c I o Ii e x y 1)-3 - 
hydroxyetliyl]glutari~iiide; NSC- 185; 2,6-Piperidincdioile, 
4-(2-3,5-dimethyl-2-oxocycloliexyl)-2-hydroxyethyl-. ( IS) -  

Trrirle Nrriizes: ACT1 -A I D '. Pharmac ia & U p.i oh 11 ( I  J S A ) 
canceled 4/22/1985; ACTIDIONE?. Pharmacia & Up.john 

( l(~(S*),3(~,5/1)- 

(USA) canceled 41221 1985; ACT1 DlONE"'1'GF. Pharmacia 
& Up.john (USA) canceled 4/22!1985: ACTIDONE". 
Phi-macia & Up.john (USA) canceled 412211985: 
ACTISPRAY; I~IIZAROCIN"'; KAKEN"; NARAMYCIN h :  

NARAMYCIN A'h'; NEOCYC1,OHEXIMIDE"': U-4527 
Prorliicers: Aldrich Chemical (USA): Merck (Germany): 
f'harinacia & Upjohn (USA) 
EIJA/OPP PC Corle: 04340 I 
Crrlifi,riiiri DPR Clreinicril Corle: 5 
ICSC' Nuinher: 0244 
RTECS Nuillher: MA4375000 
EINECS Nuinher: 200-636-0 
U,ses: Used as an antibiotic, plant growth regulator. and 
protein synthesis inhibitor. Inhibits growth of many plant 
pathogemic fiingi. Effective for control of powder), milde\v 
on roses and many other ornamentals. rusts and leafspo[s on 
lawn grasses. and amlea  petal hliglit. Also used iis ii 

repellent for rodents and other aninial pests. and in ciincet- 
the rapy . 
Hiiiiiriii fosici<y (loiig-feriii): Very lo\v- 140.00 ppb. Health 
Advisory 
Fi.slr fosici[bi (flireslrold): Very low- I 308.39960 ppb. 
MATC (Maximum Acceptable 'l'osicant Concciitratioii) 
C'trrciiio~eii/H~zrirrl Clrissificri fioirs 
California Prop. 6s: Developmental losin 

Banned or Severely Restricted ( I n  Agriculture) (Malaysia) 
(UN)" ;' 
Very Toxic Substance (World Bank)"" 
EPAISARA 302 (EPCRA) Extremely hamdous 
substances 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAI_) 
Proposition 65 chemical (CAI,) 
The "Director's List" (C A IJOS HA) 
SuperfiindiEPCRA 40CFR302.4 RQ:  EHS. I Ib (0.454 

Superfiind/EPCRA 40CFR355, Appendix H Extremel!, 
Hazardous Substances: 'I'PQ = 1001 10.000 Ib (45.44.540 

Canada. WHMIS, Ingredients Disclosure List 

kg) . 

kg) 

Description: Cycloheximide is a colorless crystalline sol id. 
Slightly soluble in water: solubility = 2.08 :/I 00 nil /d 2°C'. 
Melting/Freezing point = I19-121"C. Log ti,,\\ - 0 .75 .  

Unlikely to bioaccuniulatc in marine organisms. 
111 coiii~~rrfibilities: In coiii pa t i b 1 e wit Ii ox  id i ze rs, ac t i ]  

anh\dt-ides, strong bases. 
Pcriiii.ssible Exposure Liiiiifs iir Air: No OEl, has bee11 

es t a b I is lied 
Perinis.sible Coirceirtrrifioir iii Writer: N o  criteria set. but 
runoff from spills or fire control may cause water pollution. 
Roriks of Eii/ry: I nha kit ion. ingest ion and ski 11 
Hririnfiil ~ f f k c t s  rrirrl S p i i i p  foi i is  

Short Term Esps i i re :  Contact cal l  cause e y  and s L i n  

irritation. Exposure caii cause csccssive salivation. natiwa. 
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vomiting. diarrhea, and elevated blood ~ i rea  nitrogen (BUN). 
High exposures can also cause imbalance. tremors. seizures 
and coma. Extremely toxic [LD?,, (oral. rat) = 3.7 nig/kg]. 
The probable oral lethal dose i n  humans is 5-50 nig/kg. or 

7 drops to 1 teaspoonful for a 150-lb. person. Signs of skin 
irritation may appear as much as 6 to 23 hours after 
exposure. 
Lorig Term Esposiire: May cause mutations and damage 
the developing fetus. May cause liver and kidney damage. 
Points of Attuck: Reproductive system. Liver and kidneys. 
Medicd Siiriwillririce: Liver and kidney fiinction tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
ined ical attention i mined iatel y . If t I1 is chem ica I contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recoininended for 24 to 48 hours following skin contact. 
Rqfireiices: 

Sax, N.I., Ed.. "Dangerous Properties of Industrial 
Materials Report." 2. No .  5 .  4 1-43 ( 1982) and 9, No. I. 

U.S. Environmental Protection Agency. "Chemical 
Profile: Cyclohesimide." Washington, DC. Chemical 
Emergency Preparedness Program (November 30, I 987). 
New Jersey Department of Health and Senior Services. 
Hazardous Substance Fact Sheet. "Cyclolieximide." 
T r e n t o n  N J  ( J a n u a r y  1 9 9 9 ) .  
\t \w.s ta te .n  j .us. I lea l  tli,coli 'I-tkivc bjO.5 7-l.pdl' 
Pesticide Man age in en t Ed tica t io ti Program ( PM E 1'). 
Corne I I (Act i-d i one) 
C h e m i c a l  P r o f i l e  2 / 8 5 . "  I t h a c a ,  N Y .  
h t t p : i i p  i i i  e p . c c e , c o r n  e I I .  e d u i p r o  f i  I e s i f u  n q -  

nematiaccticacid-etridiazoleicycloliexilii ideifuiiE-prof- 
cvc I ohe x i iii ide . h t in I 
California Environmental Protection Agency "Chemical 
List of Lists." Sacramento CA (Februxy 1907). 

55-64 ( 1989). 

University . "C y c I oliex i 111 ide 

Cyf I ut h ri n 

Use Qpe: Insecticide 
CAS Minther: 68-359-37-5 
Forritulrr: C,,H ,,CI,FNO, 
Alert: Cyfluthrin can be found i n  both Ikstricted Use 
Pesticides (RUP) and General Use Pesticides (GLJP). 
5'yitoiijwi.s: C1.a no( 4- tl uoro-3 - pli en ox y pli en y I )met h y I 3 - 

(2.2-dicliloroetlienyl)-2,2-dimetl~ylcyclopropatiecarboxylate: 

Cyclopropanecarboxylic acid. ~ - ( 2 . ~ - d i c l i l o i - o c t l i e i i ~  I ) - ? . ? -  
diinethyl-. cya1io(4-fluo~o-3-plie1i~~sypIie1iyI)metli~l cbter. 
Cyclopropanecarboxylic acid. 2-(3,?-dicliln~oviiiyl)-.~.3- 
d i in e t h y I - ,  ( 4  - f l u  0 r o  - 3 - 
plienoxyplienyl)liydrox~~acetonitrile: Cyfluthin; Cy tluthi-ine: 
Cyfoxylate 
Trrirle N(inie.s: AZTEC". Bayer CropScience (German! ): 

ATTATOX? R A Y  FCR 1272" Baycr CropSciencr 
(German y ): BAY TH ROI D'h' Baycr Crop Sc ience ( Gerinany ) : 
BAYTHROID" H. Bayer CropSciencr (Clei.man) ): 
B A Y T H RO I D" C ro p S c i e t i  c e 
(Germany); BUG-B-GON". Scotts (1JSA); C O N I ' U  I<' : 
CYLATHRIN" Bayer CropScience (Germany): lIUL>AN 
SP": FCR 1272 INTlJDER *: Bayer CropScieiice 
(Germany): IN'I'UDER H P X L  13a!ci. C'ropScieiice 

SER'", Bayer Ci.opScience (Gcrinaii!~): 
( ( i  e r ti1 ;I 11) ) . 

I< ES I'ON S A R": SOL FAC ' : T E M PO ' : 'I'E M 1'0'" 1 I : 
TEMPO '' 2OWP 
Prorlii cers: ( S i  nga pore ) : B aye r C ro 11 Sc i e 11 c c 

(Gel-many): Changzhou I<angmei Chcniical Indus~i.! Co.. 
Ltd. (China): Scotts Conipany, The (1JSA)  
Clr eiii icril Clms: 0 r g an o f 1 11 or i n e 
EPMOPP PC Code: 12883 I 
Cri1ifi)rniii DPR Clteniictil Code: 3323 
EI.NECS Arum her: 2 69-8 5 5 - 7 
C!se.s: Cyflutlirin is a non-systemic insecticide tist'd to 
control a variety of chewing and sucking insects on cotton. 
hops. cereals. corn, peanuts. It t i i t .  potatoes and otlicr c i q i h  

and vegetables. It is also used o control structural pests  5ucIi 
as termites. 
Hiiiririii toxicii'y ( Io~ig-ter in)(~ '~:  Very low-- I 75.00 ppb. 
Health Advisory 
Fi.sli toxicity (tl~resliolrl)(~~': Extra high -0.0 I330 ppb. 
M ATC (Max i in LI i n  A c ce ptab I e T o s  i c an t C o nc e 11 t rat ion ) 
U S .  Mrrsiriiiini Allowrible Resirllie Levels. for C:vfliitliriir 

(40 CFR 180.436): 
CROP 1' p 111 

A I fa I fa 5 
Alfalfa. forage 5 
A I fa I fa, hay 10 
Animal feed 0.05 
Uarle). bran 5 
Barley. grain - 7 

f3rassica, head and 

c, ;11 .. I ot, roots 0.2 
Cattle. fat 10 
Cattle. meat 0.4 
Cattle. mbyp (1.4 
Citi-us. dried pulp 0.3 
Citrus. oil 0 .3  
Corn. field, lorage 3 
Corn. field. grain 0.0 I 

e s  t e r w i t h 

T EC HN I C A L. B aye r 

B a y e  r C r n  p S c i c 11 c e 

Ags in 

stem, Sllbgrollp 5a 2.5 
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Corn, field, milled byproducts 
Corn, field. refined oil 
Corn, field, stover 
Corn, pop, forage 
Corn, pop, grain 
Corn, pop, stover 
Corn, sweet, forage 
Coin. sweet, kernel plus cob 
with husks removed 
Corn. sweet. stover 
Cotton, hulls 
Cotton. refined oil 
Cotton. undelinted seed 
Egg 
Fruit. citrus, group I 0  
Goat. fat 
Goat, meat 
Goat, mbyp 
Grain. aspirated fractions 
Grain, cereal, group I S  
Grape 
Grape, raisin 
flog, fat 
Hog, meat 
Hog, mbyp 
Hop, dried cones 
Hop, fresh 
Horse, fat 
Horse. meat 
I-iorse. mbyp 
Lettuce. head 
Lettuce, leaf 
Milk 
Milk, fat 
Mustard greens 
Oat, bran 
Oat. grain 
Pea, dry 
Pea, southern, succulent 
Pepper 
Potato 
Poultry, fat 
Poultry, meat 
Poultry. mbyp 
Processed food 
Radish 
Radish, roots 
Rice, bran 
Rice. hulls 
Rye. bran 
Sheep, fat 
Sheep, meat 
Sheep, mbpp 
Sorghum, forage 
Sorghum, grain. forage 

7 
30 

6 
0.0 1 
0.0 I 
0.0 I 

15.0 

0.05 
15.0 
2 

I 
0.0 1 

0.2 
10 

0.4 
0.4 

300 
4 
I 
I .5  
6 
0.4 
0.4 

20 
4 
6 
0.4 
0.4 
2 
3 
I 

7 
5 
2 
0.15 
0.25 
0.5 
0.0 I 
0.0 I 
0.0 I 
0.0 1 
0.05 
I 
I 
6 

18 
5 
6 
0.4 
0.4 
2 
2 

3 

15 

Sorghum, grain. grain -I 
Sorghum, grain. stover 5 

Soybean, hay 4 
Soybean, seed 0.03 
su, (rarcane. cane 0.05 
Sugarcane. molasses 0.2 
Sunflower. forage 5 
Sunflower. seed 0.02 
Tomato 0.2 
Tomato. concentrated products 0.5 

Soybean. forage 8 

Tomato. dried pomace j 

Tomato. paste 0.5 
Tomato. wet pomace 5 
Wheat. grain - 1 

except flour 5 
Wheat, mi I led fractions. 

C~irciiio~en/H~izcrrrl CI~issifictition.s 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: WARNING. CAU'I'ION. DANGEII 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Possible ED 
Rqwl(i toiy  A utli ori(i>: 

Actively registered pesticide in California. 
EPA 40 CFR 372.65. Specific Toxic Chemical I.istings 
FIFRA, 40CFRI 85: tolerances for pesticides in food 
FIFRA, 40CFRI 86: tolerances for pesticides i n  animal 
feeds 
EPCRA Section 3 I3 Foi-m R t ie / / / / / ~ / / I I / . Y  concentratioii 
reporting level: 1 . O %  

Description: M o I ec ti I ar \ye i gli t = 4 3 4.3 3 . V a po I- p I'C s h  ti Ie 
I .h s I 0  
/ricoi~i/~ritihilities: May react viol en t 1 y uith strong ox id i zei-s. 
bromine, 90% hydrogen peroxide, phosphorus trichloride. 
silver powders o r  dust. Incompatible with silver coi11pouiidb. 
Mixture with sonie silver compounds forms e.iplosi\,e siilts 
of silver osalate. 
Determirrritioii in Air: See NlOSH Criteria L)ocument 78-  
2 I2 NI'IRILES 
Perriii,svsihle Coiiceirtrutiori in Wrrter: No criteria set. 
RunoI'ffrom spills or fire control may cause water pollution. 
tlrrrn!fril 6fjiect.s riiirl Synip tonr . s  
Sliort Teriii Esposiire: Contact with eyes oi- skin may cause 
irritation or injury. Inhalatioii should bt. avoided: use 

N I 0 S H -ap p ro ved a i r purify i n 2 re s p i ra t oi's fo r pc s t i c id t's . 

May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
1 j minutes. occasionally lifting upper and lo\ver lids. Seek 
medical attention immedia~ely. Ifthis cheniical contacts the 
skin. remove contaminated clothing and wzisI1 inlmediatel! 
with soap and water. Seek medical attention iinmediatel!. I t '  
this chemical has been inhaled. reiiiove fro111 e s p o s t i ~ ~ c .  

begin rescue breathing (using universal precautions) if 

mml Ig @ 20°C. 



 

272 lambda-Cvhalothrin 

breathing has stopped. and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET. Extension Tosicology Network. 
"Pesticide I n  formation Pro ti I e. C ytl LI th r i n ." Oregon 
State University, Corvallis. OK (March 200 I ) .  
littp://ptnep.cce.coriiell.edu!protiles~e~to~iiet/carbar~l- 
dicrotophos/cvflutlirin-est.html 
Ca I i forn i a En v i roil me 11 t a I P ro t ec t i on Age nc y "Chum i ca I 
List of Lists." Sacramento CA (February 1997). 
U.S. Environmental Protection Agency. Office of 
Pesticide Programs. Pesticide Residue Limits. 
"Cytluthi-in," 40 CFR 180.436. 
I i t t ~ : ~ ! \ v w \ \ ' . c p a . f i o v : D e s t i c i ~ ~ s ~ ~ ~ ~ ~ ~ ~ i ~ \ ~ i ~ \ ~ t ( ~ l ~ . l i  tin 

lambda-Cy ha lot h ri n 

U.se 7jpe: Insecticide 
CAS Nirniher: 9 1465-08-6 
Foriiiitl(i: C,: F f , & I  F,NO, 
Alert: A Restricted Use Pesticide ( K U P )  
Sqiioiiynn: (R+,~-cx-Cyano-3-phenoxybcnzq.l( I St- I R)-cis- 
3 - ( Z -  2 - C  h I o r o  - 3 , 3 , 3  - t r i f I ti o ro  p r o p  - I - e n  y I) - 2 ~ 2 - 
d i met h y Icy c I o p ro pane c a r b o s y I at c ; ( R S )  - (x - C y a n o - 3 - 
p h e n o x  y be n z y I / % I  - ( I R S .  3 XS) - ( 2 - c h I o ro - 3 . 3 . 3  - 
trifluoropropenyI)-2,2-d imetl iylc~clopro~~aiiecarbosylate; 
Cyclopropanecarbosyl ic acid, 3-(2-ch loro-3,3,3-tri tluoro- I - 
propenyl)-2.2-dinietliyl-, cyano(3-plienoxyplietiyl)iiiethyl 
ester, [ 1 cx fS *) .3 (x (Z)] -( +)-: i - C  y h a I o tli I_ i ii ; C y li a I o t h r i n- K 
Trtrrle Ncriiies: CHARGEh:  COMMODORE" Syngenta 
Crop Protection (Switzerland): DEMANDh Syngenta Crop 
Protection (Switzerland): DEMAND CS" Syngenta Crop 
Protection (Slvitzerland): DOUBLE BARRI~I," Schering- 
Plough Animal Health ( U S A ) ;  EXCALIBEK";  
GRENADE"': HALLMARK'";  ICON^“': IMPASSEk 
Syngenta Crop Protection (Switzerland); KARATEh 
Syngenta Crop f'rotection (Switzerland); MATADOR": 
NINJA? PP-32 1 "' Syngenta Crop Protection (Switzerland): 
RATE"; SABEK", Schering-Plough Animal Health (USA): 
SAMURAI"; SCIMITARh' Syngenta Crop Protection 
(Switzerland); SENTINELh:  WARRIOR'. Syngenta Crop 
Protection ( S w i tzer I an d) 
Proclir cers: A 11 i i l ia  I ( U S A ) : 
Syngenta Crop Protection (Switzerland) 
Cheniiccil Clcrss: Pyret hroid 
EPA/OPP PC Code: 128897 
Ccilifilriiicr DPU Clieiiiicrrl Code: 2297 
ICSC Niiniber: 0859 
RTECS Nirniher: G Z  1227780 

Sch er i ng- Plough He a It Ii 

Uses: Used to control a variety of pests i n  m a n y  crops. Also 
iised in  structural pest situations. A Kestricted Use I'csticidc 
(KIJP)  
Fish toxicity (tli resli Extra h igli-0.043 84 p pb, 
MATC (Maxinium Acceptable Toxicant Concentration) 
U.S. Mcrsiniirtii Allowcible Residue  level.^ ,for Iririihrlri- 
C)~li(ilotliriii (40 CFR INO.43N) 
CROP 
Alfalfa, forage 
Alfalfa, hay 
A I niond, h 11 I Is  
Apple. wet pomace 
Avocado 
Barley, bran 
Barley. grain 
fhrley. hay 
Barley, straw 
Brassica, head and stem, siibgro~ip 5a 
Canola. refined oil  
Canola. seed 
Cattle. rat 
Cattle. meat 
Cartle. mbyp 
Clover, forage 
Clover, hay 
Corn, tield, tlour 
Corn, forage 
Coi.n, grain 
Corn, stover 
Corn, sweet, kernel plus cob 
With husks removed 

Cotton, undelinted seed 

I;riiit. poine, group I I 
Fruit. stone. group 12 
( i  a r I i c 
Goat. fat 
Goat. meat 
Goat. inbyp 
Grain, aspirated fractions 
Grass. forage 
Grass, hay 
Hog. fat 
Hog. meat 

Egg 

Hog. mbyp 
Ilop, dried cones 
I-lorse. fat 
Horse. meat 
Horse, mhyp  
Ixltuce. head 
Letttrcc, leaf 
Milk 
Milk, fat 
Nut. tree. g o t i p  14 
On i o 11, dry bu I b 

PP'" 
5 
6 
1 .j 
2.5 
0.2 
0 .2  
0.0 5 
2 
2 
0.4 
2 
0. I 5  

0.7 
0.2 
5 
6 
0.15 
6 
0.0 5 

1 

J 

0.05 
0.05 
0.0 I 
0.3 
0 . 5  
0 .  I 

0.2 
0.2 
2 
5 
6 

0.3 
0.2 
10 
3 
0.2 
0.2 
2 
2 
0 .2  
5 
0.0 5 
0. I 

> 

> 
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Pea and bean, dried shelled. 
Except soybean, subgroup 6c 

Pea and bean, succulent shelled. 
Subgroup 6b 

Peanut 
Pean tit, hay 
Poultry. fat 
Poultry. meat 
Poultry, inbyp 
Processed food 
Rice, grain 
Rice, hulls 
Rice, straw 
Rice. wild 
Sheep, fat 
Sheep, meat 
Sheep. inbyp 
Sorghum, grain, forage 
Sorghum. grain, grain 
Sorghum. grain. stover 
Soybean 
Sugarcane, cane 
Sunflower. forage 
Sunflower, liul Is 
Sunflower, refined oil 
Sunflower. seed 
Tomato 
Tomato, dried pomace 
Tomato, wet pomace 
Vegetable, fruiting. group 8 
Vegetable, legume, edible podded. 
Subgroup 6a 
Wheat. bran 
Wheat. forage 
Wheat. grain 
Wheat. hay 
Wheat. straw 
CrrrcirioX.eri/Hrrzcrrrl Ckr.ssificrrtiorrs 

0. I 

0.0 1 
0.05 
3 
0.03 
0.0 I 
0.0 1 
0.0 I 
1 
5 
1.8 
I 
3 
0.2 
0.2 
0.3 
0.2 
0.5 
0.0 I 
0.05 
0.2 
0.5 
0.3 
0.2 
0.  I 
6 
6 
0.2 

0.2 
0.2 
2 
0.05 
2 
2 

Label Signal Word: CAUTION. DANGER 
W H O  Acute Hazard: Class 11, moderatcly hazardous 
Endocri tie Disru ptor : Suspected endocrine d i sru ptor 
Description: Colorless to beige powder. Mild odor. 
Molecular weight 449.9: solubilitj' = <:I ppiii. Hydrolyzed 
by water (slowly @ pH 779, rapidly @ plH >9). Liquid 
formulations containing organic solvents may be flammable. 
Vapor pressure = 1.5 x 10 '' mmHg @, 20°C. 
/iicoriip(rtihilities: May reac t v i o I en t I y with strong ox id izers. 
bromine, 90% hydrogen peroxide. pliospliorus tricliloride, 
s i lver powders or dust. Incompatible wit 11 s i I ver compounds. 
Mixture with some silver compounds fot-ms explosive salts 
of silver oxalate. 
Perriii,s.sihle Concentr(itioii ill N'rrtcr: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes ofEtitg1: Inhalation, skin contact, eyes and ingestion 

H(rrn!firl ~Ffrects c r n d  S'yiiiptoriis 

Short Term Exposure: Contact with eyes or skin may cause 
irritation or in.jury. Iiihalation should be avoided: tisc 

NIOSH-approved ail- purifying respirators f b r  pesticides. 
May be harmful if swallowed. / /?hu/u/iom Convtilsions. 
cough. trouble breathing. sore throat. S k / / i -  I'iiiii and 
redness . E>.es ; pain and red t i  ess . / I I ~ ~ . Y /  1 0 1 7  : A bd oin i ti a I pa 1 ii 

and cough i ng. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at leart 
I5 minutes. occasionally lifting ~ipper  and lower lids. Seek 
medical attention immediately. If this chemical contacts t l ie 

ski 11. remove con tam i nated clothing and wash i m med ia te 1y 
with soap and water. Seek medical attentioil iiiiiiiedi'itcl! I1 
this chemical has been inhaled. i.eiiiove t'roin t.\postii.c. 

begin rescue breathing (using universal precautions) i f '  
breathing has stopped. and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this clieiiiical 
has been swallowed. get medical attention. Give large 
quantities of water and induce voiniting. Do not maLc iin 

tiiicoiiscious person vomit. 
RLf ereirccs: 

National Pesticide Te lec om m t in i cat i oils Ne tworl; ( N on  

NPIC), "1,ambda-cylialotliriii General Fact Sheet." 
Corvallis, OR (January 200 I ), 
l i t t ~ ~ : ~ ~ ~ ~ \ v \ v . n p i c . o l ~ s t . ~ ~ u ~ l ~ a c t s l i c ~ ~ s ~  I c\$alo:cri.lxii' 
EXTOXNET, Extension Tosicologq Networl,. 

"Pesticide Information Profile. lainbda Cs 1iiilollii.iii ." 

Oregon State Universit). Corvallis. O R  
t i c r ~ ~ . i ~ ' e s t n s n e t . o t - s t . e ~ i i i ~ p i p s ~ l ~ i i i l ~ ~ i ~ c ~ ~ . l i t i i i  
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (I'ebruary I997j. 
U.S. Environmental Protection Agency. Office of 
Pesticide Programs, Pesticide Residue 1,iniits. "laiiihcia- 
C y h a l o t h r i n , "  -10 C F I <  I S O  -13s 
\ ~ i ~ \ v , c p a  qo\' Ixwiciiics I b t  

Cyhexatin (ANSI) 

USL' 7jye: I n sec t i c i de and acar i c i rl c ( m i t  i c i de ) 
CAS Nirrithcr: I3 I 2  1-70-5 
Foririulir: C,,H,,O,Sn: (C,,H, ,O),SnOl I 
.S)woir~yrri.s: Cihesatin: Cyhcxatin; I'C I ' I  I. 1 r i c y c l o l i e l !  l t i i i  

hydroxide; Tricycloliexylliydrosystaiiii~~iie: ENI' 27395-x 
Tr(idc Nrrmes: ACARSTIN"; DOWCO'& 2 13. I)ow 
Chemical Co. (USA); PLICTRAN'e 
Prohcers: Agrimor International (LISA): Dow Clietiiical 
Co. (USA); Jingnia Chemicals (Japan j: Oson ltalin S.13.A. 

(Italy); Rlione-Pouletic Agro France (France) 
Clr erir icrrl Clriss: 0 rga ii o I i 11. I1 e ii v y iiieta I 
EPA/OPP Pc' Code: 10 I60 I 
C(ilif0riiiri DPK Ciietiiicrrl Code: 1 6.3 S 
RTECS Niiriihcr: WH8750000 
EINECS Nirrither: 236-049- I 
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Uses: Used to control plant-feeding mites. that are resistant 
to other acaricides. on almonds. apples, citrus fruit, peaches. 
nectarines. walnuts, hops, some fruit. and ornamental plants. 
Used as a spray in aerial and ground applications. Carried as 
a wettable powder. 
Nunirin toxicirJ! (long-terni)(’7’: High -5.25 ppb. Health 
Advisory 
Fish toxicity (tl~re.sIiolrl)(~”: Extra high-0.08348 ppb. 
MATC (Maximuin Acceptahle Toxicant Concentration) 
U.S. Mrixiniiirii Allowrible Resirlire 1,evels. for Qliexdi i i  
(40 CFR 180.144): 
CROP 
A I m ond 
Almond. hulls 

Cattle, fat 
Cattle. kidney 
Cattle, liver 
Cattle, mbyp, 

Cattle. ineat 
Citrus, dried pulp 
Fruit. citrus 
Goat, fat 
Goat, kidney 
Goat. liver 
Goat. inbyp. 

Goat, ineat 
Hog, fat 
Hog, kidney 
Hog, liver 
Hog. mbyp. 

Hog, meat 

I lop, dried cone 
Horse. fat 
Horse. kidney 
Horse. liver 
Horse, mbyp. 
Except kidlie), and liver 
Horse. meat 
Milk, fat (-11 in whole milk) 
Nectarine 
N u t , macadam i a 
Peach 
Pear 
Plum, prune, dried 
Plum, prune, fresh 
Sheep, fat 
Sheep, kidney 
Sheep, liver 
Sheep, mbyp, 

Apple 

except kidney and liver 

escept kidney and liver 

escept kidney and liver 

I lop 

except kidney and liver 

PPm 
0.5 
60 
2 
0.2 
0.5 
0.5 

0.2 
0.7 
8 
2 
0.2 
0.5 
0.5 

0.2 
0.2 
0.2 
0.5 
0.5 

0.2 
0.2 
30 
90 
0.2 
0.5 
0.5 

0.2 
0.3 
0.05 
-1 
0.5 
4 
2 
4 
I 
0.2 
0.5 
0.5 

0.2 

Sheep, ineat 0.2 
Strawberry 3 
Walnut 0.5 
Crircinogcii/H~izrrrl CI(issificrit i o m  
California Prop. 65: Dcveloprnerital to\i i i  

Label Signal Word: WARNING. Toxicity Class I I  
WHO Acute Hazard: Class Ill, sliglitl) hazardous 
Regula toiy A u  tlr ori ty: 

Air Pollutant Standard Set (ACGIH)”’ (Australia) 
(HSE)‘”) (Israel) (Mexico) (Several States)“’”’ 
EPCRA Scction 3 13: Form R de nii/7iiiii/.s conccntration 
reporting level: 1.09’0 
U.S. DOT Regulated Marine Pollutant (39CJ13. 
Subchapter 172.10 I. Appendix B). severe pollutaiit. a s  

organotin pesticide compounds. ‘l‘he “Director’s List” 

(CAL/OSHA) 
Canada. CEPA Prohibited Export Substance List 

Descrijifioii: Cyhexatin is a coIorIess to white. nearly 
odorless. crystalline powder. Boiling point ~~ 227°C 
(decomposes). MeltingFreezing point I95 l98‘C. 
I’racticall insoluble i n  water. An oi-ganotin coiiipotiiid. 
/riconil~(rtibilitie.s: Strong ox id i zers, 11 It rav io let I iglit 
Perlnissible Esposiire Limits iii Air: The OSHA‘” PEL Ibr 
organotin compounds is 0.32 iiig!iii’ 10. I mg/m‘ (as  Sn) l .  
The ACGIH“’ recommended TWA value is 5 mg/iii’. 
Australia. Israel. Mexico. and the HSE”” have set that saiiii‘ 
TWA as ACGIH“) and HSE‘s STEL value is 10 mgim’. I n  
Canada the provinces of  Alberta. BC. Ontario. and Quebec 
have set a‘l’WA of 5 mg/m’ and the STEL for Albcrta and 
BC is 10 iiig/iii’. Several states have set guidelines or 
standards for cyhexatin i n  ambient air“’”’ I-anging ti-on1 j(J 
pgim’ (North Dakota) to 80 pg/iii’ (Virginia) to 100 p g i ~ i i :  

(Connecticut) to I I9 pg/iiii (Nevada). The NlOSl 1‘” II)L,I 1 

is 80 ing/m’ 125 mgim’ (as Sn)]. 
Deferniiiirition in Air: Filter’XAD-2’h (tuhc): Acetic 
a c i d / C  H , C N ;  IH i g h - p r e s s u r e  I i q  ti i d  
cIiroiiiatograpliy/(;rapliite fiirnace atomic absorption 
spectrometry; NlOSH IV. Metliod ;’S504. Or!g;iiioliii 
compounds.’ “’ 
Periiii.ssible Concenfrrrtiori iti Wrifer: No criteria set. but 
EPA”” has suggested a pei.missihle aiiibicnt goal of‘ I 4 

pg/L based on health effects (organotin) 
Roirfes ofEiit/y: I iilial a t ion. ski 11 absoi-p t io ti. i  ngesl i  011. >I, I I 1 

and/or eye contact 
Hrirn!firl Effects riiirl JSviiptoiiis 

Slrort Term Eiposure: These chem iciils are strong poisoiis 
that can caiise neurologic emergencies. Irritates cyes. skin. 
and respiratory system. Symptoiiis of‘ exposure include 
headache. vertigo (an illusion of movement). sorc throat, 
cough; abdominal pain. voniiting; skin bums. pixrirus. 
Cyhesatin is moderate in acute oral toxicity to itiiiiiials. ‘l’liis 
is iii contrast t o  alkyl t i n  conipounds with sinaller (nictl i ! I 
and ethyl) radicals which are highly toxic. A diet including 
6 ingikg of body weight ofcyhesatin for two years showed 
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no effect in rats. The LD,,, (oral, rat) = 180 nigikg. 
Breathing. swallowing. or skin contact with some 
organotins. such as trimethyltin and triethyltin compounds. 
can interfere with the way the brain and nervoiis system 
work. In severe cases. they can cause death. 
Long Terrn Esposirre: This chemical has been shown to 
cause liver and kidney damage i n  animals. Some organotin 
compounds, such as dibutyltins and tributyltins. have been 
shown to affect the immiine system i n  animals. hut this has 
not been examined i n  people. Studies i n  animals also have 
shown that some organotins. siicli as dibutyltins. tribut),ltins. 
and triphenyltins. can affect t he  reproductive system. I’his. 
also. has not been examined i n  people. 
Poirifs of Atfrrck: Eyes. skin. respiratory system. liver. 
kidneys 
MerlicrrlScrrveillrrnce: Liver fii n c t i o n tests. I< id n ey fii iic t i on 
tests. 
Fir.stAirl: Speed i n  removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes. 

remove any contact lenses at once and irrigate immediately 
for at least 15 minutes. occasionally IiAing upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin. reniove contaminated clothing and w a s h  

iininediately with soap and water. Shampoo hair proniptly 
if contaminated. Seek inedical attention imiiiediatel>.. Ifthis 
chemical has been inhaled, reniove froni exposure. begin 
rescue breathing (using universal precautions) if breathing 
has stopped. and CPR if heart action has stopped. ‘Transl’cr 
promptly to a medical facilit),. When this chemical has been 
swallowed. get medical attention. Give large quantities of 
water and induce vomiting. Do not  make an iinconsciotis 
person vomit. 
Refereiices: 

U.S. Environmental Protection Agency. Office of‘ 
Pest i c i de L i in i 1s. 
“ C y l i e x a t i n ” .  4 0  C F R  1 8 0 .  1 4 4 .  
h t t 17: , , ‘ n ~ v \ v .  elxi. cov ,i,e s I i c id e ii )od v i c‘\\ I o I s I I t 111 
National Institute for Occupational Safety and Health. 
Criteria for a Recommended Standard: Occupational 
Exposure to Organo t i 11 Coin po ti nds. NOS 1-1 Docu mcnt 

California Enviroiiniental Protection Agency “Cliemical 
List of Lists,” Sacramento CA (Fehrii 
Pesticide Management Education I’rogriam. Come I I 
University. “Cyliexatin (Plictran) Chemical Fact Sheet 
6 / 8 5 . ” .  I t h a c a .  N Y .  ( J ~ i n c  -30. 1 9 8 5 ) .  
Ii t t  p : / / p i n e  p . c c e .  c o r n  e I I .  e d ti i p  r o  I‘i I c s /  i n s e  c t - 
in i t  e!c ad ti sa fos -  cvroni a z  i n e/c\;h ex a t i ii ,’i  n sec t -  17 ro f- 
c y Ii exat i n . h t ni I 

Programs . I’es t i c i de  Res id 11 t‘ 

NO, 77- I I S  ( I  977). 

Cymoxanil (ANSI) 

Use Type: Fungicide 
CAS !Virniber: 57966-95-7 

Foriiiirl~r: C,H ,,,N,O; 
Slvroiryms: Acetaiiiide. 2-cyano-N-1 (ethq lamino )carboii> I ] -  
2-( met1ioxyimino)-; 2-Cyano-h‘-[( ethylam ino)carbon> 11-2- 
( in e t ho x y i in i n  o )ace t a in id e : Ace t ii ni id e . 2 -c 1. a 11 o- 1’- 

[ ( e t h y I am i no )car bony I ]  -2 -( m et li ox y i in i 11 o )- : 2 - c‘ >,a ti o - ,\ - 

etli~~lcarbaiiioyl-2-methosq.iminoacetaiii ide 
7rrrrle Nrrmes: CURLATE“ Dul’oiit Crop Protection 
(LISA); DPX 3217“: DPX 3217M“;  DPX-.I3217’: 
EVOl .VE *. . Gustafson (LISA): MZ-CU RZA’I‘E ’ ~ .  Gustalsoti 
(USA);  TANOS“ Dul’ont Crop Pix)tectioii ( U S A )  
Prorliicers: Du Pon t Crop Protect i on ( 1.1 S A ): C; ti sta f‘sori 

(USA);  Ki-Hara Chemicals I.td. ( I J l i  j: I , i i i i in  Cliemical 
(China): OXON ltalia (Italy) 
Clr criiicrrl Cltrss: A I i pha t ic n i t ro ge 11 fii ng i c i de 

Crrlifi,rnirr DPR Clremicrrl Code: 4002 
E/!VECS Niriiiber: 26 1-043-0 
C!ses: Cymoxanil is applied as a seed tixxitnient to cut potato 
seed pieces or as a foliar to control late hlight. 
Ifiririrrir toxici!~~ ( Io i ig - t~~r t i~ )~” ’ :  Low I .OO ppb. I IeaIth 
Advisory 
Fi.slr fosici!,~ ( t l ~ r e s l ~ o l ~ l ) ~ ~ ~ 7 ~ :  High I ,53362 ppb. M A X  
( M ;i x i in 11 m Accept ah I e To x i  ca 11 I Con c c 11 t 11 t i  o 11 ) 

U . S .  Mri.viiiiiriii Alloivcrble Rcsirlirc Levc1,~~fi)r C:\wro.v(riiil 
(40 CFR 180.503): 

E P M O P P  PC’ C’01le: I29 I06 

CKOP p 1’ 111 

Gr21pe 0. I 
IHop. dried cones I 
Lettuce. head 4 
Lycliee 1 
por a t o 0.05 
Vcgctable. cucurbit, group 9 0.05 
Vegetable. fj.uiting, groiip 8 0.2 
Crrrcirrogerr/~lrrzrrrrl Clrissif icutioiis 

U.S. EPA Carcinogens: Not likely a cai-cinogcii 
Label Signal Word: WARNING, CAUTION 
WHO Acute Hazard: Class 111. sli!$tl>, ha;/ardoiis 

Clean Air Act: Hazardous Air Pollutants (Title I .  Part A. 
Section I 12) 
Clean water act: Section 307 Priorit> l l o l l t i t : i i i ~ >  ;I> 

cyanide. total; Toxic Pollutant (Section 40 I .  IS) 
fiCRA Section 26 I Hazardous Constituents. 
l iC  R A I I n  i versa I Treat nient  Standards . M’ns t e\\,a te I. 

(mgikg). 590 (total); 30 (amenable). 
RCRA Groinid Water Monitoring List. Suggested test 
niethod(s) (POI- i/g/L): 90 I O(40) 
Safe Drinking Water Act: MCL. 0.2 nig’l,: MC1.G. 0.3 
nig/L: Regulated chemical (47 FR 9352) 
EPCRA Section 304 RQ: CERCI,A. 10 Ih (4.54 lig) 
EPCRA Section 3 13 Form R de minimis concenti’atiori 
reporting level: I .0%) 

(lllg/7,). I .2 (total): 0.86 (amenablej: h’ot1\\a\te\\ ;llcl~ 



 

276 Cypermethrin 
Marine pollutant (49CFR. Subchapter 173. I0 1,  Appendix 

Description: A peach color powder. Molecular weight = 

198.21. Melting point=l59-l6OoC. 
fncompafibilifies: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Harmful Eflects and Symptoms 
Short Term Esposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided: use 
NIOSH-approved air purifLing respirators for pesticides. 
May be harmful if swallowed. 
Firsf Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes. occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin. remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities o f  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

B) as cyanides, mixtures or solutions 

U.S. Environmental Protection Agency. Office o f  
Pesticide Programs. "Pesticide Fact Sheet. Cymoxanil." 
W a s h i n g t o n  D C  ( A p r i l  2 1 ,  1 9 9 8 ) .  
littp:/i\~~v.ena.eov/oDDrdO~ 1 !factsIieets/cvmo~anil.~d~ 
California Environmental Protection Agency "Chemical 
List o f  Lists," Sacramento CA (February 1997) 
U.S. Environmental Protection Agency. Office o f  
Pesticide Programs. Pesticide Residue Limits. 
" C y m o x a n i l "  4 0  C F R  1 8 0 . 5 0 3 .  
\~~~v.eDa.gov/Desticides/tood/vie~~ols. htin 

Cy pe rmet h ri n (ANSI) 

Use Type: Insecticide 
CAS Number: 523 15-07-8 (former numbers: 69865-47-0; 

Fornrulu: CI,H ,,+&NO, 
Alert: A Restricted Use Pesticide (RUP). Human toxicity 
(long-term): High. 
Synonyms: (RS)-a-Cyano-3-phenoxybenzyl ( I RS)-cis. 
/ r u n s  - 3 - ( 2 . 3  - d i c h I o r  o v i n y I ) - 2 . 2  - 
d i met h y I cyc I opro pa n ec  a r bo x y I a t e  ; Cyan o(  3 - 
phenoxypheny1)methyI 3-(2,2-dichloroethenyl)-2. 2- 
dimethylcyclopropanecarboxylate; Cyano (3- 
phenoxyphenyllmethyl 3-(2.2-dichlorovinyl-2.2- 
dimethylcyclopropanecarboxylate; Cyclopropanecarboxy lic 
acid, 3-(2.2-dichloroethenyl)-2.2-dimethyl-. cyano(3- 
phenoxypheny1)methyl ester; (*))-cr-cyano-3-phenoxybenzyl 
2.2dimethyl-3-(2.2diclilorovinyl)cyclopro~n~a~xylate: 

86752-99-0; 86753-92-6; 88 I6  1-75-5: 97955-44-7) 

Cyano(3-phenoxypheny1)methyl 3-(2.2-dichloroeth~~l~l)- 
2,2-dimethylcyclopropanecarboxylate 
Trade Names: AMMO@. FMC (USA); AGROTHRIN": 
ARDAP@: ARRIVO": AVICADE"; BARRICADE* : 
CCN52"; CNN 52"; CYMBUSH" 2E: CYMBUSH" 3E: 
CYMPERATOR@; CYNOFFw. FMC (USA) :  
CYPERCARE@;CYPERSECl?CYPERKILL':CYRUX": 
DEMON@ Syngenta (Switzerland): DORSAN-C'". 
Luxembourg Industries (PAMOL) (Israel): DYSECT'': 
FASTAC@'; FLECTRON"; FMC" 30980: FMC 45497: 
FMC"" 45806; FOLCORD": IMPERATOR": JF 57051': 
KAFILPP SUPER; KENCIS"'. Kenso Corp. (Malaysia): 
NAGATAM. Rallis India(1ndia);NRDC 149";NKDC 160'; 
NRDC 166'; NURELLE; POLYI'RIN"; PEKMASEC.1' 
C@'.Whyte Agrochemicals(UK); PP383? PREVAIL'*. FMC 
(USA); RALO 10". Rallis India(1ndia): RIPCORD'". BASF 
Agricultural Products Group (Germany); ROCYPER". 
Rotam Agrochemical (Hong Kong): RYCOPEL': 
SHERPA"; SIPERIN"; STOCKADE*; SUI'EKSECTh. 
Calliope (France); TOPCLIP-PARASOL"; USTAAV; WL, 
43467"; WRDC I49@ 
Producers: Agrimor International (IJSA): Agsin 
(Singapore); Alcotan Laboratories (Spain); Ascot Fine 
Chemicals (UK); Atanor S.A. (Argentina): BASF 
Agricultural Products Group (Germany): Bayrr 
Cropscience (Germany): BEC Group (India): Bliageria 
Dye-Chem (India); Bharat Pulverizing Mills (India): Bonide 
Products (USA); Calliope (France): Cangzhou Green 
Chemical Co. (China); Changzhou Kangniei Chemical 
Industry Co., Ltd. (China); China Chemical (China): 
Epochem Co.. (China); FMC (USA); Ciharda Clicriiical~ 
(India); Godavari Fertilisers and Chemicals (India); Hebei 
Huafeng Chemical Group (China): Hindustan Insccticidcs 
(India); Hockley International (UK); ICI Group (UK): 
I.N.D.I.A. lndustrie Chimiche (Italy); Indiclay (India): 
Jiangmen Pesticide Factory (China); Kenso Corp. 
(Malaysia); Ki-Hara Chemicals Ltd. (UK); Luxembourg 
Industries (PAMOL) (Israel); Meglimani Organics (India): 
Nagarjuna Agrichem (India); Rallis India (India): Rotam 
Agrochernical (Hong Kong); Sanonda (Australia): Sanonda 
Zhengzhou Pesticide Co., Ltd. (China): Shandong Huayang 
Pesticide Group (China); Shell Chemical (Netherlands): 
Shenzhen Guomeng Industry Co.. Ltd. (China); Sheyang 
Pesticides and Chemical Industry Co.(Cliiiia): Sinoii 
(Taiwan); Sudarshan Chemical Industries (India): Sumitonio 
Chemical (Japan); SuYan Agrocheniical Group (China): 
Syngenta (Switzerland): llnited Phosphorus (Iiidia): Vnlcii1 
BioSciences (USA); Wliyte Agrochemicals (UK): Zagu 
Asia Ltd. (Singapore) 
Clieniicul Cluss: Pyrethroid; Botanical 
EYMOPP PC Code: I09702 
CciliJhriu DPR Cliemiccil Code: 2 I 7 I 
ICSC Number: 0246 
RTECS Number: GZ I350000 
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EINECS Nirnrher: 257-8434 
Uses: A Restricted Use f’esticide (RIJP) used to control a 
variety o f  insects on cotton, fruit and vegetable crops. Also 
used i n  commercial aiid residential settings, sh ips.  
laboratories and food processing plants. 
Huiiirrii foxicify (lorrg-ter~ii)~~”: H igh-7.00 pph, Health 
Advisory 
Fi.sh tosicill? ( t l r rc . s l ro l~l )~~~~:  Extra high -0.2 I494 ppb. 
MAI‘C (Maximum Acceptalble Toxicant Concentration) 
Crrrciirogeri/Hrrzrrrtl ~1r.s.sifific.rition.s 
U S .  EPA Carcinogens: Groulb C. possible carcinogen 
Label Signal Word: WARNING. CAUTION,  DANGER 
Endocrine Disrupt or: S ti spec ted endocrine d is  ru ptor 

Regirlrrtoiy Arrthori?)7: 
A B  lS03-Well Monitoring Chemical (CAL) as pyrethrins 
Perm iss ib le Exposure L i in i t s  for Cheni ica I Con tam inan ts 
(C A LiOS H A) as  p yrei hrii m 
Actively registered pesticide in California. as pyrethrins 
Clean Water Act: Section -3 I I I lazardous Substances/RQ 
(same as CERCLA) as p),retlirins 
EPCRA Section 304 RQ: CERCLA. 1 lb (0.454 kg) as 

pyrethrins 
Dcscri/)tioii: TI1 ick. ye I low-brown I iqu id or sen1 isol id inass 
(technical product). Very sparingly soluble in water: 
solubility = 0.04 I ppin (3 roo111 te inp:  about 0.0 I ppni (9 
30°C. Molecular weight - 4 16.3 1 .  Density = I .  I 2  ($ 3 2 T .  
Melting!FrccLing point - 60-80°C. Vapor  pressure = 5. I x 

10 mmHg Q 70°C. ILog I(,,, - 4.47. Values above 3.0 are 
likely to bioaccumulate in aquatic organisins. 
Iirc.oirip~rtihilitie.s: May react vio lei1 t l y wit Ii s t rorig ox id izers. 
bromine. 90Y0 hydrogen peroxide. phosphorus trichloride. 
silver powders or dust. Incompatible with silver compotiiids. 

Mixture with some silver compounds forins explosive salts 

of silver oxalate. 
Deferriiiizrrtioii iir Air: Collectioii by impinger or fi-itted 
bubbler, analysis by gas liquid cliromatograpliyiiltraviolc~. 

See N lOSH IV. Method Ci5008””. (pyretlirtim) 
Pcriiii.ssihlc Conceirtrrrtiorr in CVrrter: No criteria set. 

Runofffrom spills or fire control inay cause water pollution. 
Deterriiirrrrtinit iii CCirter: Collection by impinger or fi-itted 
bubbler, analysis by gas liquid cliromatograpliy~tiItraviolet. 
See NlOSH IV. Method 25008””. 
Hrrni!fiil effects r r n d  S~~nrptoi i is  
Slrort Terni Esposirrc: P),rethrins can affect yoti when 
breathed in and by passing through your skin. Irritates the  

eyes and respiratory tract. High exposure can af fect  tlie 
nervous system causing headache. nausea. vomiting, frrtigue. 
and restlessness, rhinorrhea (discharge o f  thin nasal 
I l l  LICO 11s). 

Long 7crm E.\-~‘osirre: H igli or repeated exposure can cause 
lung allergy (with cough. wheesing and/or shortness of 
breath) or hay fever symptoms (sneezing. runny or stuffy 
nose). Allergic “pneLiiiionia” can a lso  occiir with cough, 
chest pain. breathing difficulty aiid abnornial chest x-ray. 

Repeated attacks may lead to permanent scarring. Skin 
allergy inay also develop with rash and itching. even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A scvcre generalized allerg) ciiii 

occtir with weakness and collapse. 
Poirifs ofAtfcrck: Respiratory system. skill. central n e r v o u s  

s ys tern. 

il/let/icnl Siirveillrrizce: Before beg i nn i iig e m  p, lo!wient and  
at regular times after that, the following arc recomriicnded: 

1,iing function tests. These ma)’ be iiorinal i f  the pcrsoii i s  

not having an attack at the  t ime ol‘tlie test. Coiiaidercliehi Y -  

ray i f  lung syinptoms are present. Fvaluatioii by a cltialiiicd 
allergist. iiicltidiiig careful exposure histor!’ and special 
testing. ma) help diagnose skin allerg!, 
First Aid: If this chemical gets into tlie eyes. remove an!’ 
contact lenses at once and irrigatc immediately t b r  at least 
15 minutes. occasionally lifting upper and Iouer l i d s .  Seek 
med ica I at tent ion imined i a t e l y . I f th is  c h e m  ica I con tiicts I he  
skin. remove contaminatcd clothing and wash iminediatel>’ 
with soap and water. Seek medical i i l tc ‘ i i t io t i  imiiicdi,ilel!. 1 1 ’  

t 11 i s  c hem ical has been in ha led. retii ove fi-0111 e l  pow I’C . 

hegin rescue breathing (using universal precaiitions) it’ 
breathing has stopped, and CPR if heart iictioii has slopped. 
Transfer promptly to a medical f r ic i l i t>.  W l i e n  tt1i.s c l ie i i i ic i i l  

has been swallowed. get medical attention. Do ) l o /  i i /c lr iw 

l / r e  i / i ~ y e s / d  Otherwise. give large quantities ol‘natcr iiiicl 

induce vomiting. 110 not make an tiiicoiiscioiis person voinil. 
Rgfkrences: - 11 X TO X N El’, Extension ’ fox i c o I ogy I\; e IWC) 1.1,. .. I) cs1 i c i d  c 

I 11 fo rm a t i on S I ;I I c 

University. Cowal l is .  OR (Sep tember  199.; j .  

dicrotoplios/cvpermet-e~t.html 
California Environmental I’rotection Agenc! “Clieinical 

I .ist o f  1,ists.” Sacramento CA (I-ebruar) 1007) 

1 ’ 0 / 1 1  //i/l<q whell, f~~r l l1 l l l l i i ;~ i / l .s  (Y)/1i~/l/ l i /7<y / ~ L ~ i / ~ ( i / ~ i l / l l  .\ O / W / I / . \  

Pro ti I e.  C y pe riii e t Ii r i 11. ’’ Orego I i 

a/pha-Cypermethri n 

Use 7jyw: Insecticide 

C y pe rin e tli r i n ) 

Forirrirlcr: C2? H , J I,NO; 
S j ~ i r o ~ r ~ ~ i i r s :  A I phac y pe rin e t 11 r i ii ; ( 1 j- A I 13 ha 111 e t 11 r i I I : u- 

C>.nii 0-3 - p Ii en  o s y be 11 1-y I i - ( 2.2 -d  i c Ii I o 1.0 \, i ii! I ) -  2.2  - 
d i n i c t l i y l c y c l o p r ~ ~ ~ ~ ~ i i i e c a r ~ ~ ~ ~ ~ y l a t e .  ( ~L )-( i.5 isomel.: C! ano( 3- 
p h e 11 ox y p ti e ii y I ) iii e t 11 y I 3 -( 2.2 - d i c Ii I o ro  v i 11 y I ) -2  2 - 
d i 111 e t h y Icy c I o 13 rop an ec a r b o ~  y I a t e . (I ) - L ’ /  .v i s o  111 e r : 
Cyclopropainecarbo~ylic acid. 3-( 2.2-dicliloroetlieii!,l b2.2- 
d i 11 i et 11 y I -. cyan o( 3 - p Ii e 11 ox y p he ii y I) 111 e t 11 y 1 es t e r. I I IL( S q’ ). 

.3u]-( 1 )- 

C ~ l ~ ~ e / ~ / l r ~ / h / ~ i l 7 - . s :  .v-Cyano(3-~3llenox)~pllell~l)llletll~’l ( ~ ? I -  
(.i.v:/~.i~ii.s-3-(2.2-dicliloetlieiiyl j - 2 . 2 - d i i n e r l i y l c y c l ~ ~ ~ ~ r ~ ) ~ ~ ~ i t i ~  
a r bo Y y I ate : -3 -( 2,2  - 

C,4S N i / / ~ / h e r :  67375-30-8; 6684 1-24-5 (d-Ir~it1s-/i- 

C y c I o p ro pa 11 ec a 1.130 Y y I i c iic id 
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d i c 11 I o r o e  t 11 e n y 1 ) - 2 . 2  - d  i m e t  11 y I - ,  c y a n  o (  3 - 
plien ox y phe n y I )me thy I ester. ( S)- : C y per me t t i  r i 11 - m in 11 s ; 

ieiri-Cyperinethrin 
Trrrrle Nrrmes: BESTOX": CONCORDh; DOMINEX": 
FASTAC"; FENDONA'h; FMC 45497'' FMC (IJSA). 
canceled; NRDC 160":: RENEGADE': WL-8587 I"" 
(~~~pcn i i e thr i i~ - . s :  FURY" (.c.-isomer): FMC 5670 I ' (s- 

isomer) 
Prorlucers: FMC ([JSA) 
Clreriiicril Clrrss: Pyretliro id: botan i ca I 
EPA/OPP PC Code: 309600; 119064: ( I09703 use code 
1 2 9064) c y perm e t 11 r i n -.Y 

Crrlifbrnirr DPR Clreiiiicrrl Code: 3866 
Uses: Not registered in t l ie U.S. Formerly used for t l ie 

control of a wide range o f  chewing and sucking insects 
(particularly Lepidotera. Coleoptera. and Hemiptera) in fitlit 
(including citrus). vegetables, vines. cereals, maize, beet, 
oilseed rape. potatoes. cotton. ricc. soya beans. forestr!, and 
other crops. Control of cockroaches. mosquitoes. flies. and 
other insect pests in public health: and f l ies iii animal 
houses. Also used as an ai i i i i ia l  ectoparasiticide. (Hartley. 
D.. and Kidd, H .  (eds.), "The i l ~ ~ i ~ o ~ . / i e i i i i ~ . c l l . y  Hutid/x)ok." 
2nd Ed. The Royal Society of Chemistry. p. A649. 
Lecliwortli, Herts. England, Aiigiist. 1987). Control of 
cotton leaf  perforator. cotton semi-looper. false codling 
moth, red bollworm, cotton stainers. spiny 
bollworm.Atiierican bollworm. cotton bollworm. cotton 

spotted bollworm. native budworm. pink bol lworiii. tobacco 
budworm, cotton leafworm. boll weevil (cotton). For major 
pests in coffee. maize. sweet corn. sorgliiiiii. f lax. soybean. 
tiiiing bean. navy bean. stintlower. tobacco. rice. bush. and 
trellis tomato. criiciferoiis crops. licld peas. lupines. and 
pasture. Cut\voriii control in a l l  row crops ( r a m  Chemicals 
Handbook 1993. Willoiigliby. 01 I :  Meister Publishing Co.. 
1993) 
Crrrciiiogen/Hu,7rrrr/ Cl(r.ssifificirtioiis 
WHO Acute Hazard: Class 1 1 ,  moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrtoqj Autliorily: 

AB 1803-Well Monitoring Chemical (CAL) as pyretlirins 
Permissible Expustire Limits for Cheniical Contaminants 

(CALIOSHA) as pyretlirtiin 
Actively registered pesticide in California. as pyretlirins 
Clean Water Act: Section 3 I I Hazardous Siibstances/liQ 

(same as CERC1.A) as pyretlirins 
EPCRA Section 304 RQ: CERCLA. I Ib (0.454 kg) as 

pyretlirins 
U.S. DOT Rcgiilated Marine I'ollutant (49CFR. 
Suhchapter 172.10 I .  Appendix B). severe pollutant 

Description: Viscous yellowisli-brown semisolid m a s s :  

colorless crystalline solid: mild aromatic odor. Very lo\v 
solubility in water: solubility ~ 0.2 ppiii 
point = 200°C (i? 0.07 niiiiHg. Melting 
80.5"C. Vapor pressure = I70 nPa (9 20°C. Log I<,,,, ~ 6.29. 

Values at or above 3.0 are likely to bioaccumulate in tiiariiic 
organ I S l l l  s. 

/nconi~~irtil~i/itie.s: May rcact v io I c i i t  1 y with st r o  tig ox id i zers. 
bromine, 90% hydrogen peroxide. phosphorus trichloride, 
s i I vc r pow de rs o r d ti s t . I nco m pat i 13 I e \v i t ti s i I \;e I- c om po ti 11 d s. 

Mixture with some silver compounds forms explosive siilts 
o f  silver oxalate. When heated to  decompositioii this 
chemical emits toxic nitrogen oxides and cliloriiie gas. 

Pcrmi.s.sihlc Concentrtrtion iii Wuter: No criteria set. 

Runoff from spills or f i re control may cause water pollution. 
Deterriiiiirrtion iir Wrrter: Collection by impingcr o r  l i . i ttci i 

b ti bb I e r. a 11 a 1 ys i s by gas I i q ti id c 11 ro ti1 at ogra p 114.: ti It ra v i o I e i  , 

See NlOSl l  IV. Method *5008"". 
Hirrii!firl Effkcts  rid . ~ j v i i p t o n i s  

Short Term Exposirrc: Pyretliriiis can a f fec t  y o t i  w l i c i i  

breathed in and by passing through your skin. Irritates tlie 
eyes and respiratory tract. High exposure can alfkct the 
nervous system causing headache. nausea. voni iting. tatigue. 
and restlessness, rliinoi-rhea (discharge 01 '  thin iiiisiil 

mucous). 
Loiig Terni E.vpo.surc: High or repeated exposure c x i  caiisc 
lung allergy (with cougli. wliee7iiig and!'oi. s l lor t l icss 01' 

breath) or hay fever symptoms (sneezing, ruriny or sttill) 
nose). Allergic "pneumonia" caii also occur witli cougli. 
cl iest pain. breathing difticulty and abnormal cliest x-ra) 
Repeated attacks may lead to perinanelit scarring. Skin 
allergy may also develop with rash and itching. eve11 u i t l i  
lower exposures. Skin contact ciiii ciitise r i i h  \\ itti i u l i i c s s .  

blisters and intense itching. A sevet~c gcneriili/cd .illci.g! c a i  
occur with weakness and collapse. 
Poii1t.s of.1 tt(/cli: l i e s p  i rator): s! stem. s h i t i .  cc l i t  1.2 I tie I'C o ti s 

system. 

Mctlicrr / S i r  r ixdluii CE: Before beg i 11 11 i I 1 g e iii 12 I o 1. I i i e 11 t ;I 11 ti 

at regular times aftcr that. the li)llowing are I-ccoiiiiiieiidcd: 
1,tiiig fitnction tests. These i i iaq be iiortiiiil i I' t l ic  p c i w i i  i \  
not having an attack at tlie time oftlie test Consider chest  Y- 

ray if lung symptoins are present. I'valuatioii by a qtialilicd 
allergist. including careful exposure Iiistory and special 
testing, may help diagnose shin allergy. 
Fir,st Aid: If this chemical gets into t l ie  eyes. remove an! 

contact lenses at once and irrigate immediatolq for  at Iciist 
I S  minutes. occasionall>, lifting upper and I o \ w r  lic14. Seek 

medical attention iminediately. I ftliis chemical contacts tlie 
skin. remove contaminated clothing and wash i 111 tiied iiite I!, 
\+it11 soap atid lvater. Seek medical attention iniiiiediatcl! . If' 
this cliemical lias bccn iiilialed. remove li.oiii c\postirc. 
hegin resctie breathing (using universal precautions) if' 
hreatliing lias stopped. and CPR if heart actioii lias s topped 
l 'ransfer pimipt ly  to a nicdical liicilit!,. Wlieii this cliciiiiciil 
l i a s  been swallowed. get medical iitteiitioii. /Do tie/ i t i t / i ic . i !  

i.oiiii/iiig ii,liei7 j o r i i i i c / ~ i / i o i 7 . s  coii1uiiiit7,y / i i v i . o / c ~ i c i i i  so/i.c,/i/.\ 

( / i y  i / i j . y , s / d  Otlier\+ise. give large qiiantitios ol'\vatcr t i r id 

induce vomiting. Do not iiiiil\c iiii tiiicoiiscious pei-soii voiiiit. 
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RL J f erences: 
9 International Programme on Cheniical Safety (IPCS). 

"Environmental Health Criteria. alpIia-Cypermetliriii.~' 
Geneva. Switzerland ( I  992). 
littp:~~~v~~n.iiiclieiii.ol-l: docuiiiciits elic. clic 'clic I42. l i t im 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (Febr~iary 1997) 

Cyp henoth ri n 

Use Type: Insecticide 
CAS Nuinher: 395 15-40-7 
I~brniulrr : C?, H 2i N 0 
S'vioiijwis: a-Cyano-3-plietiosyben~yl 2,2-dimetliyl-3-(3- 
m e t h y I p r o p  e 11 y I ) c y c I o p r o  p a 11 e c a r b o x y I a t e  : 
Cyclopropanecarbox!,l ic acid. 2.2-dinietliyl-3-(7-methyl- I - 
propeny1)-. cyano(3-plienosypIi~iiyl)1iietli~l ester; [(RS-a- 
Cyan 0-3 - p h e n o x y be 11 zy I ( I R )- ci.s. /1'1117.s- cry sa 11 t Ii e m ate ; 

Cyphenothrin, (35% c k - ;  65% / I Y I I ~ . S - )  

Trrrrle Nriities: G OK I LA H I -  ' Sit iii i tomo Chem ical (Japan) ; 
MULTICIDE".  Mclaughlin Goriiiley King(IJSA): S-2703 '; 
S-2703 FORTE" 
Prorlir cers: Ascot I 11 tern at i on a I ( U K ) ; M c I aug li 1 i i i  G orm I ey 
King (USA); Sitmitoiiio Chemical (Japan) 
Clreniicrrl Clrrss: Pyre tliroid (sy ii the t i c ) 

EP,4/OPP PC Corle: 1290 1-3 
C(i1ifiwiiiii DPR Clieitiiciil Code: 3 885 
C~rrciiiogeii/~~rrzrrrrl C1rr.s.sifificrrtioii.s 
Label Signal Word: WARNING. CAUTION 

WHO Acute Hazard: Class I I .  moderately hazardous 
Endocrine Disruptor: Siispected endocrine disruptor 

Regirlritoi:). Airtlr ori!)?: 
AB 1803-Well Monitoring Clicmical (CAI,) as pyrethrins 
Perm i ss i b I c Ex ~ O S  LI re L i m its  for C 11 e iii i c a I Con t a i i i  i ii a 11 ts 
(CALIOSHA) as pyrethrum 
Actively registered pesticide in California. as pyrethrins 
Clean Water Act: Section 3 1 1 I-lazardous SubstancesiRQ 

(same as CERCIA)  as pyrethrins 
EPCRA Section 304 RQ: CERCLA. I lb (0.454 kg) as 

pyrethrins 
Descriptiori: Thick. yello\v liquid. Molecular weight ~ 

375.49. Vapor pressure z~ 3 .  I3 x I 0 " mmI Ig. 
1irconip~itihilitie.s: Ma!, react violeiitly with strong oxidizers. 
bromine. 90% hydrogen peroxide. pliospliortis trichloride. 
silver powders or dust. Incompatiblc with si Ivcr compounds. 
Mixtitre with some silver compounds forms explosive salts 

of silver oxalate. 
Pcritii,ssihle Coiicentrrrtioii iir Nirter: N o  criteria set. 

Runofff ioi i i  spills or fire control iiiay cause \\rater pollution. 

Deterininrrtioii iii W'(itc>r: Collection by inipinger o r  fritted 
bubbler. analysis by gas liquid cliromatograpli~~~iiItraviolet. 
See NlOSH IV. Method #5008'1s'. 
Hrrrii! f ir 1 ,Fffects riii rl $1 vi i p  t o r 1  i s  

Short Term Esposirre: Pyrethrins caii af fec t  you wlieti 
breathed in and by passing tlirougli your skin. Irritates tlir 
eyes and respiratory tract. IHigIi exposure c a n  at't'ect ilic 
nervous system causing licadaclie. nausea. vomiting. t i i t  i y e .  
and restlessness, rhinorrhea (discharge of tliiti iiiisiil 

nlLIcolIs). 
Loirg Term Exposure: I l igh or repeated exposure ciiti CULISC 

lung allergy (with cough. wheezing and/or shortness o f  
breath) or hay fever symptoms (sneezing. runny or sttiff). 
nose). Allergic "pneumonia" caii a lso  occur \\;it11 cough. 
chest pain. breathing difliculty and abnoi-iiial chest \-i.a! 

Repeated attacks may lead to permanent scarring. Sl,in 
aIlci.gy may a lso  develop wit11 r a s h  and itching. c \ e i i  \ \  i t11  
lo\ver expostires. Skin coiitact can  cause riisli \I i t i i  i - cd i i c~ , .  

blisters and intense itching. A severe generalized allerg! can 
occiir with weakness and collapse. 
Poiiits o f A t t d i :  Kespiratoty systeiii. skin3 central I I C I - V ~ L I ~  

sys t en1. 

kfeilicrrl Srrrveillrrnce: Before beg i 1111 i iig e m  1) lo y nient a tid 

at regular times after that. the following are reconiniciidcd: 
I.utig ftiiiction tests. These ma! hc tioriii;tI i l '  tlic pcrhoii i \  
not having an attack at the time oft l ie test. Coiisider chest 1- 

rab' if lung symptoms are present. Evaluation by a qualified 
ii I I e rg i s t . i n c I lid i ng care fit I expos ti r e  li i s to  r! i i i i  d spec i ii I 
testing. may help diagnose skin allerg) 
First Aid: If this chemical gets into the q e s .  rciiio\ 
contact lenses at once and irrigate iiiiniediatcly for at leaht 

I 5  minutes. occasionally lifting tipper and Io \+cr  l i d s  %TI\ 

medical attention immediately. I f th is cliemical contacts tlic 
skin. rciiiove contaminated clothing and wash immediatel! 
with soap and water. Seek medical attention immediatel\. I I '  
this chemical lias been inlialed, rciiiove tiom e x ~ x ~ s t i r e .  

hcgin rcsc~ ie  breathing (using univel-sol precatitioii\) i I' 
breathing has stopped. and CPR i f '  I ieart action has \topped 
Traiisfer pixmiptly to a medical l.acilit!. h l i c i i  (hi5 cIiciii ic,il 

h a s  been swallowed. get niedical atteiitioti. /lo 1 7 0 /  i / i t / i , i , ~ ~  

( I W  i~ ige .~ /cd .  Otherwise. give large quaiititics ot ' \ iatc i .  aiid 

induce vomiting. Do not make an tiiiconsciotis person vomit. 
Rq fereir ces: 

California Environniental Protection Agency "Chemical 

l ~ o l l ~ i / i / l ' q  \ I ~hen  f 0 / ~ 1 1 1 1 ~ / ~ 1 / / 0 1 1 ~ \  L ~ o l l l ~ l i l l l l ~ , ~  / l c ~ / l ~ o l L ~ i l l 7 l  . S O l I ~ L ~ l l / . \  

List of Lists," Sacramento CA (I-ebruar! 1907) 

Cyproconazole Cyproconazole 

L 1 . w  Type: Fungicide 
CAY Niitiiber: 9436 1-06-5 
Fortiiiilu: C , I 1 I C I N 0 

I ~ 2 .4- t I' i azo I e- I -e t 11 a t i  o I ; ( 2 RS, 3 R,C ) - 2 - ( 4 -C h I o 1-0 13 h c 11 ! I ) - - 

c>~clopl-opyl- 1 -( I H -  I ,2.4-triazol- 1 -yl)bittaii-2-ol: I H- I .2.4- 
T r i a L o l e -  I - e t h a n o l .  (x-(4-cliIot.opIitlni\ I ) - t n - (  I - 

c y c I o p 1'0 p y I e t 11 y I ) - 

, s ) ~ / l o t l y t l l s :  fx-(4-Clllol-opllell~ I)-u-( I -C! C l o p l ~ o p ~  let 11) I )-  I / / -  
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Trrirle Nriiire.s: ALTO'" Syngenta (Switzerland): ATEMI  '. 
Syngcnta (Switzerland): A-I'EM l-50-S12". Syngenta 
(Switzerland): EVIPOI,".  Osmose (USA): FI,INT" Bayer 
CropScience (Germany): N O A H  GOLD*. Osmose (USA): 
SAN-6 19F'"; SENTINEL. Syngenta (SLvitzerland): SN 
108266'"' 
Pror1ircer.s: Bayer CropScience (Germany): Osinose (IJSA); 
Syngenta (Switzerland) 
Clieniicril C1ri.s.s: Triazole 
EPA/OPP PC Corle: 12x903 
Criliforniri DPR Clreriiicril Code: 5 I 0 5  
Uses: lJscd to control fungus on cereals. coffee beans: 
anthracnose and other diseases on ttirfgrass: used against 
rust and leafspot disease. 
Humcin fo.vici!I* (long-terni)177): Higli-1 . 15x94 ppb. CHCL 
(Chronic Human Carcinogen Level) 
Fklr tosici!,. (tlire.sliolrl)l'": Very lo\\-  33 10.9 I6 I ?  ppb. 
M A T C  (Maximum Acceptable Toxicant Concentration) 
U.S. iVtrisinrrrm ,4110 rvrrhle Residue) Leileis ,for 

Cpprocoir rizole (40 C FR I KO. 48.5) : 

CROP PP'" 
Coffee. bean 0. I 
Crirciiio,neii/Hrizrircl C1ri.ssif~critinir.s 
U.S. EPA Carcinogens: Group 2 H .  probable carcinogeii 

Label Signal Word: CAUTION. DANGER 
WHO Acute Hazard: Class 111. slightly hazardous 
D~.s~ript ioir:  so I id. Prac t i c a I l y 
insoluble in water: solubility = <0.015 @25"C. 
Melting/Freezing point = 104°C. Vapor pressure = 2.5 x 

t 0 ' mPa @ 20°C. 
Routes o f  Enfry: Ingestion. skin contact 

Hririnfiil Eff2cf.) riirrl .Swptoms 
Short Term Exposure: Contact may irritate skin and cause 
eye irritation and possible severe iii.itiry. Inhalation should 
be avoided: use NIOSH-approved air pur i i j  ing respirators 

for pesticides. Poisonous i fs \ \a I Iowed.  
hlerlicril Surivillrince: Con tact pli] s ic  iaii if poi son i i ig is 
suspected or ifredness. itching. hurning ol'thc skin or eyes 
d eve I o p. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 

I 5  minutes, occasionally lifting tipper and h v e r  lids. Seek 
medical attention immediate I!. I f t l i  is  cheni ical  contacts t l ie  
skin, remove contaminated clothing and wash immediately 
with soap and water. I f  thi5 chemical has heen inhaled. 
remove fi-om exposure, begin rescue breathing (using 
universal precautions) if breathing has stopped. and CPR if 
heart action has stopped. Transfer promptly to a medical 
facility. When this chemical has been swallowed, get 

medical attention. Give large quantities ofwatcr  and induce 
vomiting. Do not make an tinconsciotis person vomit 
Rcference~s: 

Calilhrnia Environmental I'rotectioii Agency "C'heinical 

List of 1,ists." Sacramento CA (February 1997) 

C o 1 or I css. c rys t a I I i 11 e 

Cyprodinil 

(i\e Type: Fungicide 
CAY Niimher: 13 1552-6 1-2 
Forniiilri: C ,,H, %N;  
S)WOIIJ*I~IS: ,Y-(il-Cyc lopropyl-6-metliyl-p\.l-imid in-2-),I )-: 4- 
C~~clopropyl-6-metl iyl-h-phenq.l-2-~~yri1i i idinai i i i i ie: 2 -  
Pyriinidinamine, 4-cyclopropyl-6-metliyl-/l.-plie1i)~l-~ iiii i I i i ic  

Trrirle Nrinies: CGA 219417", technical: C I  l O l < U S " .  

S1,ngenta S )  iigc 11 t 21 

( S w i tzer l and ) : S) 11 g c 11 t a 

( Sw i t zer I an d) 
Prorliicers: Syngenta (Swit~crland) 
Cli C I I I  icril CINSS: A n i I i 11 o- p 1; r i 11 i i d i I 1 e 
EPA/OPP PC Corlc.: 238202 
Culif hnr iii D PR C'li em icril C'orlc.: 4 000 
l ~ . s c s :  Cyprodinil is applied to the l'oliagc c ) l '  i i l i i i o i i c l s .  

grapes. stone fruit crops. and pome fixit crops to conti-01 
p la i i t  diseases. Target fungi for cJ,iir(odiiiil include scab  a n d  
brown rot blossom. 
Hiiiiiriri toxici[i> (long-term) 1'7: Very I o \ \  -- 2 5 3 .  .'I 0 pp 1). 
I lealth Advisory 
Fklr tosiciq9 ( t l~re . s l ro lr l )~~~~:  l,ow-- 160.9 I666 ppb. MATC' 
(M~isini t i i i i  Acceptable 'l'osicaiit Coiicciiti-at ion) 

Crirciirogeir/~lrizrirrl C1ris.sificritiori.s 
U.S. EPA Carcinogens: Not likely i i  carcinogen 
Label Signal Word: CAUTION 

Description: White crystalline solid. Solublc iii natci.: 

solubility = 14 ppin. Molecular \+eight ~ 225.30. 
MeltingiFreezing point 80°C. Vapor pi-csstii~'e 5 . 0  \ I0 I .  

I.og K,,,, = 4.0. Values o f  iiiore t l ia i i  -3.0 arc lil,cl> to 

bioacctimulate in marine organisms. 

Hrirn!fiil Eff2cf.s (iiirl .5)wipfoirrs 

Sliorf TUUI Esposrrre: Contact with e!w o r  s k i i i  i i i a~ '  ciiiisc 

irritation or iii.itiry. Inlialatioii should bc avoided: tisc 

NIOSI I-approved air purifying respirators tbr pe5ticides 
May he Iiarmfiil ifswallo\vcd. 
Fir.\t Aid: If this cl ict i i ic i i l  gcts into tlic c !cs .  rciiiovc ;in> 

contact lenses at once arid irrigate iii i i i iediatel~ tor at Iciist 

I 5  minutes. occasionally l i l i ing ~ i p p c i -  arid Iowci-  lids. Sccl, 

medical attention immediiitely. I flliis clieiiiiciil ~ O I I I ~ I C ~ ~  tlic 
skin. remove contaminated clothing and Mash immediatel! 
with soap and water. Seek medical attention immediatel>. If 
t Ii i s  c h e in i ca I has been in Ii ;i I ed, re 111 o v e fro 111 e Y pos LI re. 

begin resc tie breath i rig (11s i rig tin i v e r ~  I ~ i i ~ c a i i t  i o n s  ) i I' 
breathing has stopped. and CPK if heart action h a s  s lopped .  

Traiist'cr promptly to a medical thcilitb. Whcn this cliciiiiciil 
has been swallowed. get inediciil attentioii. ( i iw I:irge 
quantities o f  water and induce voiniting. Do not make mi 

unco~iscious person vomit. Do not induce vomiting when 

lhrmtilatioiis containing petrolcum solvcnts arc ingested. 
K&wrces: 

U.S. Environinental I'rotectioti .Agency. O t l i c c  01' 

Pesticide f'rogranis. "I'csticide l.'iict Sheet. C! prodiiiil." 

( S w  i t  ~e 1.1 iiii d ) : S W I l'c' 1 1 '' . 

V A N  G U A I< D ' . UN 1 X "' : 
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Washington. DC (April  6. 1998). 
litti ,: , '  ' \ ~ ~ \ v \ v . c ~ x i . ~ o ~ ~  o 1 J i x c i i ~ O  I f ; lc i l iccts c\,j3Lodin iI.pd!' 
California Environmental Protection Agency "Chemical 
List of Lists." Sacramento CA (February 1997). 

Cyromazine (ANSI) 

Use rly~e: Insecticide (insect gro\vth regulator) 
CAS Nirrtther: 662 1 S-27-8 
Forrttirlrr: CJ I ,,,N, 
S'vtoiiynis: N-C yc lop ropy I - I .3,5 - t r i a Li nc-2.4.6- t r i am i  11 e : 2- 
C y c I o p 1-0 p y I a in i n o  - 4 . 6  - d i a 111 i 11 o -.v - t 1. i a z i n e : 
Cyclopropylmelaiiiine: ?.4-Diamino-6-(cyclopropylamino)- 
s-triazine; I .3.S-Triazine-2.4.(,-triaiiiiiie. .'-cyclopropyl- 
Trtrrle N(uiies: A R M 0 R'h . ( Sw i t zer I and) : 
CITATION". Syngcnta (Switzerland): CGA-72663': 
LARVADEX", Syngenta (Switzerland): PATRON '- 
Syngenta (Switzerland):  TR I<;  ARD '. Syngenta 
(Switzerland): V ETRAZI N" 
Prorlir cers: A J E ( Sw i t ze r1 and ) : K i- H ara C hem ica 1 s L td . 
( U K): S uY an Agroc hem i ca I G 1.0 tip ( C I1 i na) : Sy ngcnt a 
(Switzerland) 
Clienticrrl Cl(rs.s: Tr iazi lie 
EPA/OPP PC Code: I2 130 1 
Cd~fi)riiirr DPR Clieriiiciil Cork: 2286 
U.se.s: As an insect growth regulator. cyromazine is feed to 
caged poultry arid is passed through the chicken. leaving a 
residue in the manure. The chemical controls the growth of 
the fly larvae developing in the manure. Used as a foliar 
spray to control leaf miners i n  vegetables. mushrooms. 
potatoes arid ornamentals and to control tlies on animals. 
Huritiin toxici{y ( lo i ig: - ter~i t ) (~~~:  Low 52.50 ppb. I-lealth 
Advisory 
t.'ivli tosici<lT ( t l t re . s l io l~ l )~~~~:  Verb' lo\v--224SO.I 8892 ppb. 
M ATC ( Max im uiii Acceptable Tox ican t Concentration) 
U.S. ,MrrSiritwn Allorvirhlc Rcsidiie Lcve1.s. fi)r Cvroittcrzine 
(40 CFR 180.414): 

CROP PP"' 
Bean. dry. seed. except co\vpea ) 

Bean. lima. seed I 
Rroccol i 1 
Cabbage. abyssiniaii I 0 
Cabbage, chinese. bok choy ) 

Cabbage, seakale I 0 
Cattle. fat 0.05 
Cattle. kidney 0.2 
Cattle. ineat 0.05 
Cattle, mbyp 0.05 
Cattle. inbyp. except kidney 0.05 
Corn, sweet, forage 0.5 

with husks removed 0.5 
Corn. sweet. stover 0.5 
Cotton. undelinted seed 0.1 

S y n gen t a 

Coin. sweet. kernel plus cob 

Egg 
Garlic. bulb 
Garlic, great headed. bulb 
Goat. fat 
Goat. kidney 
Goat. meat 

Goat. mbyp. except kidney 
Hanover salad. leaves 
Hog. kit 
I log. kidney 
HO,. ( I  meat 
Hog, inbyp 
Hog. mbyp, except kidne!, 
Horse. fat 
I-lorse. kidney 
Horse. meat 
Horse. inbyp 
Horse. mbyp. except kidney 
Ixelc 
Mango 
Mill, 
M iislirootii 
Mtistard greens 
Onion. dry bulb 
Onion, green 
Onion, potato. bulb 
Onion, tree. tops 
0 11 ion. ivc I sh , tops 
1% p pe r 
POtiItO 

Poultry feed, for chicken layers 
and breeder hens 
Poultry, fat 

Goat 111byp 

l'ollltry. meat 
1'0 ti I t ry . Ill b y p 

r<atlisil. tops 
RliLkyo. b ~ l b  
s I1 a I lo t. b 11 I b 
Shallot. fresh leaves 

SIicep, kidney 

Kaclisli. roots 

Shccp. fat 

Sheep, meat 
Sl1eep. mbyp 
Sheep. mbyp. 
Except kidney 
I'omato 
T ti I - n  i p , greens 
Vegetable, hrassica. leafy. group 5. 
except broccol i 

Vegetable. cucurbit. group 9 
Vegetable. leafy, except brassica. 
Group 4 

0.25  
0.2 
0 .2  
0 .05  
0.2 
0.05 
0.05 
0.05 
10 
0.05  

0.2 
0.05 
0.05 
0 . 0 5  
0 . 0 5  

0 . 2  
0.05 
0.05 
0.05 

0 2 

) 

I 
0.8 

0.05 
0 . o i  
0 . 0 5  
0.5 
0 i 
0.2 
0.2 

0 0 5  
0 . 2  

0 . 0 5  
0 0 5  

> 

0.05 
0 5 
I 0 

I 0 
I 

7 
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Crrrciiio~eii/ll(rzrrrrl Ckrssificrrtions 
U.S. EPA Carcinogens: Group E. unlikely carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U. unlikely to be hazardous 
Regul(rtory Aiitlrori@: 

Actively registered pesticide in California. 
FIFRA, 40CFR 186: tolerances fbr pesticides in aninial 
feeds. 

Description: W h i t c. odorless r y  t a I I i l i e  s o  I id . Sol u b  I e i 11 

water. Molecular weight = 166.20. Vapor presstire = 3.36 x 

lo-" iniiiHg @ 20°C. 
Iiicoiii~)rrtihilities: S tro iig ox i d izers . 
I'ermi~ssihlc Coirccntrrrtioir in JV(rtcr: No criteria set. 
Runofffrom spills o r  fire control may cause water pollution. 
ROLI~CS (! f Eiitq': I nha la  t ion. pass i rig t lirough the ski 11. 

ingestion. 
Hrrrn! f i r  1 Effect.~ ( I  I I  (1 Sjviiptoms 
Sliort Term Exposirre: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inlialed. 
Exposure to a t r k i i i c  (simazine) has caused acute and 
subacute deriiiatitis iii the former IJSSR. charactel-izcd by 
erythema, slight edema. moderate pruritus. and burning 
lasting 4 to 5 days. 
Long Term Exposirre: May cause lung irritation and 
damage. May cause skin allergy. Contact with soiiic triaLine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated 1% itli Iioriiional factors. These have 
been observed in both animals and human beings. and are 
consistent with the known effects oii the hypothalamic 
pituitary gonadal axis. Repeated exposure niaq cause \\.eight 

loss and reduced red blood c e l l  count. May be mutagenic. 
Poiirts ofAttircli: Liver. lungs and skin. 
Medic(11 Sirrveil/(iiice: Before beg i 11 n i ng e m  p I oy m en t a 11 d 
at regular times a h  that, for those with frequent o r  
potentially high exposures, the fbllowing i s  recommended: 
Lu ii g fii nc t i on tests . Cons i der c li es t x-ray fo I I owing ac ti te 
overexposure. Evaluation h), a qualilied allergist. 
Examination ofthe nervous s) stem. 
First Aid: If this chemical gcts into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 

I 5  minutes. occasionally lifting upper and Io\vcr lids. Seek 
medical attention immediately. I f this cl ie i i i ical  contacts the 
skin. remove contaminated clotliiiis and wash immediately 
with soap and water. Seek medical attention immediately. I f '  
this chemical has been inhaled. reiiiove l'rom expostire. 
begin rescue breathing (using universal precautions) i f  
breathing has stopped, and CPII if l ieart action has stopped. 
Transfer promptly to a medical facility. When this cliemical 
has heen swallowed. get medical attention. Give large 
quantities of water or niilk and induce vomiting. Do not 

make an unconscious person vomit. 
Refcrencc.s: 

Pesticide Management Education Program. "Cq roiiiaLiiie 

(Larvadex, Trigard) Cliemical Fact Sheet I 2/86." Coriiell 

Univers i ty ,  I thaca .  NY ( D e c e m b e i .  1986) .  
I1 t t  13: / i p  111 e p ,  c c  e .  c o  r i i  e I I .  ed 11. 13 r o  t'i 1 e s ' i 11 s c  c t - 

m i te / cadusa fos -cy ro i i i a~ i i i e~c \~ i .o i i i az ine . ' i nsec t -~ ro l ' -  

c\~romazine.litiiil 
Califoinia Environmental I'rotectioii Agencq "Chemical 
L i s t  of Lists." Sacramento CA (Febrtiar> 1997) 
U.S. Environmental Protection Agent). Ot ' t icc  t i t '  

Pesticide l'rograiiis. Pesticide IicsiJtie l . i i i i i t \ .  
" C y r o i i i a z i n c . "  -10 C f R  1 8 0  4 1 4  

\ \  ~ m v .  e !x i .  tlo \,/ 1 ~ s  t i c idea ' f bod, v i c\l~,li,Ik.I.I~- 
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2,4-D 

Use T j p :  Herbicide and plant y-ocvtll regulator 
CAS Niitiiber: 94-75-7 
Foriiiulri: C,H,C120;; CI,C,H,OCH,COOH 
Alert: A General Use Pesticide (CUP) 
Sviioiiyiiis: Acetic acid (2.4-dicliloroplienosy)-; Acide 2,4- 
dichloro phenoxyacetique (French); Acido (2,4-dicloro- 
fenossi)-acetico (Italian); Acido 7.4-diclorofenoxiacetico 
(Spanish); 2,4-D acid: (2.4-Dicliloor-fenoxy)-azi,jnruul- 
( D u t c 11) : 2 , 4 -  
Dichlorphenoxyacetic acid; 3,4-Dicliloroplienoxyacetic 
acid, salts and esters; (2,4-DicIi lor-plieiiuxy)-essi~sae~1re 
( G e r m a n ) ;  2 , 4 - D ,  s a l t s  a n d  e s t e r s :  2 , 4 -  
Dwuclilorof~noksyoctowy kwas (Polish): ENT 8,538; Kwas 
2 . 4  - d w LI c h I o ro  f e n  o k s y o  c t o w y : K w a s  ti 2 . 4  - 
d w u  c h 101-0 f e n  o k  s o c t ow e g  o ; K y s e  I i  ii a 2 .  4- 
diclilorfeiioxyoctova; NSC 423: 2.4-I'A ( i n  Japan) 
Trrrrk Nrrmc.~: ACME". Pbi/'(iordon (USA); AGROCER 
COMPLEX", Alcotan Laboratories (Spain): AGROTECTh; 
AMIDOX": AMINOL 806*, Milenia Agro Ciencias 
(Brazil); AMINOZ'. Sanonda (Australia); AMOXONE" : 
AQUA-KLEEN". Newfariii (Australia); BARRAGE', 
Helena Chemical (IJSA): BH 2.4-D': BRUSII-RHAP". 
I lelena Chemical Corp. (IJSA), active: Veriac Chemical 
Corp. (USA),  canceled: BUSH KILLER^': B- 
SELEKTONON"; CAMPAIGN ', Monsanto (USA); 
CHIPCO TURF HERBICIDE "D"*: CHLOROXONEh; 
CITRUS FIX", AMVAC Chemical (USA); CROP RIDER~h, 
Occidental Chemical (USA). canceled: CROTII,IN"; 
CURTAIL'). Dow AgroSciences (USA): D 50":  2.4-D 
P t t  ENOXY PESTlCl D E h  : DACAMID".  CONDLA 
(Germany): DACAMINE". Occidental Chemical Corp. 
( [ JSA)  c a n c e l e d  I 0 i 2 8 i 1 9 8 3 :  D E C A M I N E " ;  
DEBROUSSAII,I,ANT 600h; DED-WEED"'. several 
manufact~irei-s, canceled; DEHERBAN'" DESORMONE "; 
DICOPUR'"; DICOTOX": DIKAMJN", Nitrokemia 2000 
(Hungary); DI KON IRT". N itrokeniia 3000 (Hungary): 
DINOXOL", Bayer CropSciencc (Germany), canceled 
1 1/28/1984: D M A X .  Dow AgroSciences (LISA): 
DORMONE^; DYMEC". PbiKiordon Corp. (USA); 
EMULSAMINE BK", Bayer CropScience (Germany). 
canceled I 1/28/1984: EMIJLSAMINE E-3 ", Bayer 
CropScicnce (Gelmany). canceled I 1/28/1984: ENVERT'. 
Bayer CropScience (tiermany). canceled I1  I l i l 980 :  
ESTERON", Dow AgroScicnces (IJSA); ESTERON 
BRUSH KILLER'k* Dowj AgroSciences (IJSA): ESTERON 
99 CONCENTRATE'k?, Do\v AgroSciences (USA): 

D i c Ii I o ro  p li e ii o xy a c e t i c a c i d ; 

ESTERONE FOUR"', 

ESlERON 44 WEED KILLEK'. Do\+ A, ~ ~ r o s c i e n c c s  

(IJSA); ESTONE*; FARMCOh. Farmco Industries (I;SA). 

canceled; FERNESTA"": FERN I M IN E 
FERXONE": FOREDEX 75'": 
HEDONAL"; HERBANII.'". Milenia Agro Cielicia, 
(Brazil); HERB1 D-480". Milenia Agro Cicncias (Brazil): 

DEP'". PbiiCordon Corp. (IJSA): I IOIIM0TC)X". 
I IERBIDAL"; I IERBOXONE'". A tH M ~ I I ~ S  (1JK):  I I I -  

IPANER": KRO'I'ILINE" I,AN [I MAS"'ER''. Mollsailto 
( U S A ) :  M A C R 0 N I1 I< A Y " . L A  W N - I< E E P'"  : 
MAI,ERBANE"; MATON".  A I I  Marks ( l J I < ) .  
MIKACLE", Dragon Chemical C o r p  (USA).  cancclcil: 
MONOSAN'"': MOTA MASKROS ": MOXONI:": 
NETAGRONE"": PENNAMINEh.  Cei-cxigri Inc.. N o r t h  
America (USA). canceled l O ~ ' l O ~ ' l 9 8 9 :  PI I I . , N O X " .  
PI EL I K": PLANOTOX ',; PLANT(; AR I )  ' : I< I 1 0 1 ) l  /I ' ~ .  
Rliodia Group (France); SALVO*. Arch Chctiiicals ( I  'SA).  
canceled; SAVAGE"', United Agri Products (UAP) ( I  

SUPER D WEEDONE"'. Bayer CropScience  gelm man^^): 
S I1 P ERORMON E CONC EN TR E TRAN SA M 1 N 1'. '. 
United Agri Products (UAf ' )  (USA).  caliceled: V c ~ ~ a c  
Chciii ical ( U S A ). caiice led : 2- R I U L'I'ON " . 'I 'K I N ( ) X 0 1 ~ " . 

Bayer CropScience (Gel-inany), cancelcd I I '28: 1984: I ~ 

46 ' : 11-5043'"; VERG EM AS1'EKh : V ERI'ON " . Do\\ 
Chemical Company (USA). canceled I0  7'1 0 8 3 :  VlL)ON 
63Sh; VISKO'", I lerculcs Inc. (USA), canccled: Rhone- 
Poulenc Agrochemical Div. (France), canceled: VISI<O- 

Agrochemical Div. (France), cancclc i l :  W l ~ r ; ~ ) - A G - 1 3 , A l < h  
W t<EDAII'. Bayer CropScience (Gormnn!,): W I.,t:[>-B- 
tiON*'. The Scotts ComImiy ([JSA) (active i n  sevcral 

Ibi.iiis); W EEDEZ WONDI<R BAR ' : W 1: I ~ L I O N  E h .  Bii! ci' 

CropScience (Gelmany); W El'. I)-KH A I' '. ' l ' i m s \  i i i i  I I lie. 
( U S A), caiice led : W E t: I) TO X '~ : W I ; I: 11'1'110 I . ' 
Prorliicer.s: Aero Agro Clieiiiical Industries (India): A, ~'l ' l l110l 

International (LISA); A I I M a r k  ( L l l i ) :  A I u o  Nobel 
C lieiii icals (Nether lands); A Ico tan Labo1.a tori es ( Spa i ii ) : 
AMVAC Chemical (USA); Atanor S.A. (Argentina); Atul 
(India); BASF (Geriiiaiiy): Bayer CropSciciice (Geimin! ): 

Bliageria Dye-Chem (India); Ceresagri Iiic.. Norili America 
(USA): CONDEA ((iertiian)~); China Chcniical (China): 
C1,anaiiiid Agriculture Products: Dow AgroScicnces (USA) .  
Elirenstorfer. Dr. (Gel-nian),): Fluorocheln ( I  ]I<): I Iclcria 
Chemical (USA); Ishitiara Sangyo Kaishii ( . lapan):  K c i i s o  

Corp. (Malayasia): Ki-I lara Chemicals l ~ d .  ( U K ) :  Milcilia 
Agro Ciencias (Brazil): Monsaiito (IJSA): N w l i i r i i i  

(Australia): Nissan Chemical Industries (Japan) :  NitroAciiiia 

SPRITZ-HORMIN:2,4-Di': SPIII'I%-I IOlIMl I' ? . ~ - I I " .  

li 1.1 A I' '. 1.1 C K  LI les  I nc. ( IJ S A ). Cillict'I eil: li 11011C- 1'0 11 I CII c 
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2000 (Hungary); Occidental Chemical Corp. (USA); 
PbiiGordon Corp. (USA): Proficol (Colombia); Rhodia 
Group (France); Sanonda (Australia); The Scotts Company 
(USA); Shenzhen Guonieng Industry Co.. Ltd. (China); 
Sigma-Aldrich Laborchemikalien (Germany); IJnited Agri 
Products (UAP) (USA): Whyte Agrochemicals (UK); Zago 
Asia Ltd. (Singapore) 
Clieiizicrrl Clrrss: Chlorophenoxy acid or ester; Halo- 
organics; Chloro-organics 
EPA/OPP PC Corle: 03000 1 
Crrlifnrnirr DPR Clreiiiicrrl Corle: 636 
ICSC Number: 0033 
R TECS Number: AG 6 82 5 0 0 0 
EEC Number: 607-039-00-8 
EINECS Nirniber: 202-36 I - I 
Use,s: 2,4-Dicliloroplienoxyacetic acid was introduced as a 
plant growth-regulator in 1942. I t  i s  registered in the United 
States as an herbicide for control o f  broadleaf plants and as 
a plant growth-regulator. There are many forms or 
derivatives of2,4-D including esters. ainines. and salts. I t  is 
used in cultivated agriculture. in pasture and rangeland 
applications, forest management, home, garden, and to 

control aquatic vegetation. I t  may be found in emulsion 
form, in aqueous solutions (salts). and as a dry compound. 
The product Ago7t Or017ge. made by Monsanto Chemical 
and used extensively throughout Vietnam, was about 50% 
2.4-D. However, the controversies associated with the use 
of Agent Orange were associated with a contaminant 
(dioxin) in the 2.4.5-'f component of the defoliant. In I964 
Age17/ Ormgc replaced .-lgc17/ Purple a mixture o f  the 17- 

butyl esters of2,4-D and 2.4.5-T plus the isobutyl ester of 

Hiriiirrii toxicity ( lo~rg- terni ) (~~~:  Low-70.00 ppb. M C L  
(Maximum Coiitaniinant Level) 
Fish tosiciQ (tli resli Very I ow-424 7.0043 0 p pb . 
M ATC ( Max i m ti in Accept a b I e -1.0 x i ca 11 t C onc ent ra t i o 11 ) 

U.S. Mrisiiiiirm Allowrrble Resirlire Lrvels,fi)r 2,4-D: 
No/e: There are 1.847 tolerances listcd by EPA for 2.4-11 
and i ts  salts, ainines and esters. These can be found at the 
U.S. EPA site 

h t tp : /,'IVWIV. epa, gov lies t i c i ti c s. Ibcsd \: i e\vt o I s . h t 111. a I o ng 
with their CFR citations. 

Crrrciirogeii/Hrrzcrr.r/ Clrrssifiscritioiis 
U.S. EPA Carcinogens: Group D. unclassitiablc. 
ambiguous data 
IARC: Group 2B. possible carcinogen 
WHO Acute Hazard: Class II. moderately hazardous 
Endocrine Disruptor: Suspected 
Repilrtoty AsrtlioriQ: 

Carcinogen (Human Suspected) (IARC)"" 
A i r  Pollutant Standard Set (ACGIH)"' (Australia) 
(DFG)"' (HSE)"" (Israel) (Mexico) (former USSR)'"' 
(OSHA)("' (Several States)"'"' (Several Canadian 
Provinces) 

2.4.5-T. 

A B  1803-Well Monitoring Chemical (CAL)  
M C L  (Maximum Contaminants Ixvels) list of' 

contaminants (CAL)  
AB 2588-Air Toxics .'Hot Spots" Cheniicals (CAL.) 
Pe rin i ss i b I e Expos ti re L i in its lo  r C hem i ca I Contain in a tits 
(C A LiOS H A) 
The "Director's List" (CALYX1 I A )  
Activelb, registered pest icidc in Cali lorn ia. 
Water Pollution Standard Proposed (EPA. Mexico) 
(Maine, Minnesota)"'" 
Clean A i r  Act: I lazardous Air  Pollutants ( T i t l e  I. Part A. 
Scction I 12) 
Clean Water Act: Section 3 1 1 Hazardous Substances4IQ 
40CFR 1 17.3 (same as CERCLA. see below); Section 3 I 3  
Water Priority Chemicals (57FR4 I 3 3  I .  9/9!93) 
RQ: CERCLA, I00 Ib (45.5 kgs) 
EPA Hazardous Waste Number ( I ICIIA No.): U240. 
DO16 
RCRA. 40CFR26 I, Appendix 8 I-Iazardo~is Co~istittieii~s 
RCRA Toxicity Characteristic (Section 26 I ,24). 
Max iin ti in 

Conccn trat ion o f  Con tam in ants, rcgu I at  or!, lev e I. I 0.0 

fICRA 40CFR268.48; 6 I FR 15654. Universal 'frcatment 
Standards : Was t cwate r ( ni g /  I ~ ). 0.7 2 : N o ti \ vas  t ;i I e I_ 

RCRA 40CFR264. Appendix 9: TSI) Facilities (irouiiil 
Water Monitoring List. Suggestcd test niethod(s) (PQI 

Safe Drinking Water Act: MCL.  0. I nig!L: MCCI.. 0.07 
mgiL; Regulated chemical (47 FR 9352) a s  3.4-11. 
CERCLAiSARA 3 13: Form R tic. 1 1 1 i / 7 i / 1 1 / / s  concenti.ation 
reporting level: I .0%) 
U.S. DOT Regulated Marine Pollutant (49CFR 172. I0 I . 
Appendix B)  
Canada. Drinking Water Qualit!. 0. I nig'l. IMAC'. 
Mexico. Drinking Water Criteria. 0. I nig!l, 

mg/L 

(mgikg). I 0  

ugiL): 8 I50( 10). 

Desscriptiorr: White to yellow ciytal l ine powder. Slight 
plicnolic odor. Very slightly soluble i i i  w i ~ e r :  soluhilit! 
900 ppni @ 25°C. The taste and odor thrcsliold in wiitei- ih 

3.0 ppni. Molecular weight = 22 1 .04. Boiling point 7 
(dccomposes). MeltingiFreeLing point 7 138°C. Vapor  
pressure = 8 s 10 'I niniHg /.' 20°C. Log I<,,!\ ~ 2 7 0 .  Valucs 
at or above 3.0 art' likelq to bioaccumulatc i n  mar-ine 
organ isms. 
Iirconrl~rrtil~ilitie~s: A weak acid. incom pat i ble \ v  i t  li biiscs 
Decomposes in sunlight or lieat, f'orniing hydrogen chloride 
and phosgene. Contact with strong oxidizers may cause tire 
and e xp I o s  i o t i  s . 

Periiri.s.sible~.~~~o.srrre Liiriitsiir Air: 'fhe legal limit (OSI IA 

PEI,), and ACGIH"' recommended 'I'WA is  I0 mgiiii ' a i s  
the valuc lor  DFG'", HSE""' value. Israel. Me\rco. and 
Australia. The HS I and Mexico adds i in  S'fEI. 01'  2 0  
nig,'ni'. The NIOSH"' IDl,H value is  I00 nig/m'. The tiii.iiicr 
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USSR'") has set an MAC i n  workplace air of I .0 nigini'. 
The Canadian provincial limit for Alberta. BC, Ontario. and 
Quebec is the same as OSHA and Alberta and BC set a 
STEL of 20 ingiin'. The former USSR-UNEPIIRPTC 
pro.ject'13' has set an MAC i n  ambient air i n  residential areas 
of0 .02  nig/ni' on a momentary basis and 0.01 n igh '  on a 
daily average basis for the sodium salt of2.4-D. I n  addition, 
several states have set guidelines or standards for 2.4-D in 
ambient air'""' ranging from I00 pgini' (North Dakota) to 
105 pgini' (Pennsylvania) to 160 p g h '  (Virginia) to 200 
pg/in' (Connecticut) to 238 ,&in' (Nevada). 
Deterriiiiirrtioii irr Air: Collection on a glass fiber filter and 
analysis by HPLC with UV detection. See NIOSH Method 
#SO0 I""'. 
Perrnissihle Coiicentrrrtioir iir W(rter:'l'he U .S."') has set an 
MPC in  bottled water intended for human consumption of 
0.1 mg/L. Mexico"" has set levels i n  aiiibient water of  0 .  I 
ingIL in estuaries and 0.01 mg/L in coastal waters. The 
former USSR-UNEPIIRPTC prqject("' has set an MAV of 
I .0 mg/L i n  water bodies used for drinking purposes for the 
sodium salt and 0.62 mg/L in  water bodies used for fishery 
purposes. A no-observed-adverse-effect-level (NOAEL) of 
1 nigikgiday has been determined"" which results i i i  the 
calculation o f a  lifetime health advisory of0.070 nig/L. This 
level has been proposed by EPA'"" as a niaximuin level in 
drinking water. Drinking water levels for Canada and 
Mexico are 0.1 mg/L. States which have set guidelines for 
2.4-D in drinking water'"" include Minnesota at 70 pg/I, and 
Maine at 100 ,ug/L. 
Deteriitiirrrtioir iii Wrrter: Fi Iter; Methanol: 1H igli-pressure 
liquid clironiatograpliyIUItraviolet detection: NIOSH IV 
Method #5001"s' 
Routes qfErrtq:l': Inhalation, skin abso I-pt i o t i .  ingestion, skin 
and eye contact. 
Hrrriitfir I Effects mi rl .Syiirpt onis  

Short Term Exposure: 1t i I ic11~1~/o t i :  Ma\, cause irritation 01' 
the mouth. nose and throat. headache. nausea. vomiting. and 
diarrhea at levels above 10 mgim'. Nerve damage. which 
may be delayed, niay include swelling of  legs and feet. 
muscle twitch and stupor. Severe exposures may result i n  
death.  ski^: Dust or liquid left i n  contact with the skin for 
several hours may be absorbed. This niay result i n  severe 
delayed symptoms as lisfed above. These symptoms may 
last for months or years. EJY.K Irritation may occur. 
Itigc.s~ion: The oral dose (human) required to produce 
symptoms is about 1/12 ounce (112 teaspoon). Increasing 
amounts may result i n  increasingly severe symptoms as 
listed above. Death has resulted from as little as l / 5  ounce. 
Survival for more than 48 1io~11.s is tisually follo~ved by 
complete recovery although symptoms may last for several 
montt1s. 
Long Teriii Esposirre: Workers exposed to 2.4-D in  the 
manufacturing process over a live to ten year period at 
levels above 10 iiigim' complained of  \veakness, rapid 

fatigue. headache and vertigo. Liver damage. lo\\ blood 
pressure and slowed heartbeat were also found. Based on 
aniinal tests. 2.4-D may affects human repmitiction 
Poiiits of Atfrrck: Skin. central nervous system. l ivei-. 
k idncy s. 
iMetlicrrl Surveillrrnce: I S s y ni p tom s deve I o 17 01' 

overexposure is suspected. the following ma!' be ~isefiil: 
I,ivei- and kidney function tests. Exam 01' the iiervous 
system. 
First Aid: If this chemical gets into the q e s .  renio\e an! 
contact lenses at once and irrigate immediatel!, for at least 
I S  minutes, occasionally lifting upper and lo\ver lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
ski 11. remove coil tam i 11 ated c lot Ii i ng and \vasli i ninied i ii te I!' 
with soap and water. Seek medical attention immediately. I f '  
this chemical has been inhaled. remove t h i i  exposure. 
begin rescue breathing (using universal precautioiis) i f .  

breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chcniical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not  make a n  
unconscious person voni it .  
Kcf' ererrces: 

EX T O  XN El'. Ex te n s i o 11 ' I  o N i c o I ogy h et LV o I. li. .' I'e st I c I ci e 

Information Profile. 2.4-D." Oregon State Universit!. 
C o r v a l l i s .  O R .  ( J u n e .  1 9 9 6 )  
l i t tp: \ \ace.ace.o~st .edt i / infoiesto~i ie t /~~i~s/~4-[~.I i tm 
EPA. Olfice of Pesticide f'rogranis. I'esticidc licsiduc 
Limits. "2,4-D". 40 CFR 180. .. \ \ ' \ \ \ L . C l > i l . t O V  C t l -  

biri  ol>psrcli 

U.S. Environniental Protection Agciic). 2 .4-  
Dichlorophenoxy Acetic Acid, Health and I 'nvironi i ient~i l  

Effects Profile No. 77, Washington. DC, Office o f  Solid 
Waste (April 30,  1980). 
New Jersey Department of1 lealth, " I  la~ai-dous Substancc 
l a c t  Sheet: 2 ,4-Dicl i Ioi~opl ie i i~~~y~icet ic  Acid L.:stcr." 
Trenton, NJ (March 1989. IW. .jiiiiu;iiq I O c j O J  

\ \  \ \ .w.s tate.n i .us~l ic~~l t l i  ' c i ~ I i ~ i ~ t k \ ~ c . b ~ ' O ~ ~ ~ . ~ . ~ ~ d l '  

New York State Department of' Ilealth. "Chemical I:acl 
Sheet: 2,4-D," Albany. NY, Bureau of  Tosic Substancc. 
Assessment (March I986 and Versioii 2 ) .  
California Envii-onmental Protection Agetic), "Chciiiiciil 
List of Lists," Sacramento CA (I-.ebruar! 1997). 
Sax. N . I . . Ed.. .'Dange ro ti s Pro pe 1.1 i  cs o I. I I i d  t i > (  I - i  ;I I 
Materials Report." I No. 6 .  49-52 ( I 0 8  I ) a n d  7 ,  N o  0. 
I 1-46 ( 1087). 

2,4-D, butoxyethyl ester 

Use Tbye: Herbicide 
C'AS Nirnrher: 1920-73-3 
Fornrrrlr: C ,  , I  I ,sC120, 
5''vrorryni.s: 7 - 

butoxyetliyl ester; ButoxyD3;  Uutosyethanol ester ot'2.4- 
Ace t i c ac id . ( 2 4-d i c Ii I o ro p Ii e I i oh ) )- . 
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dichlorophenoxyacetic acid; Butoxyethyl 2,4- 
d i ch lo rophenoxyace ta t e ;  2 -Bu toxye thy l  2 , 4 -  
dichlorophenoxyacetate; 2,4-D 2-Butoxyethyl ester; 2,4-D, 
Butoxyethyl ester; 2,4-D, Butoxyethanol ester; 2,4-D 
(Butoxyethyl); 2,4-D, 2-Butoxyethyl ester; Caswell No. 
3 15AI; 2,4-Dichlorophenoxyacetic acid butoxyethyl ester; 
2,4-Dichlorophenoxyacetic acid butoxyethanol ester; (2,4- 
Dich1orophenoxy)acetic acid butoxyethyl ester; 2,4- 
Dichlorophenoxyacetic acid 2-butoxyethyl ester; 2,4- 
Dichlorophenoxyacetic acid ethylene glycol butyl ether ester 
Trade Names: AQUA-KLEEN@, Nufarm (Australia); 2,4- 
D-BEE@, Dow AgroSciences (USA); BRUS KILLER 64m; 
CROSSBOW@ (with Triclopyr, butoxyethyl ester), Dow 
AgroSciences (USA); EASTERON@ 99 CONCENTRATE, 
Dow AgroSciences (USA); E-99@, Dow AgroSciences 
(USA); LO-ESTASOL@; SILVAPROP@ 1 ;TURFLON@, 
Dow AgroSciences (USA); WEEDONE@ 100 
EMU L S I F I A B L E , (Germ any), 
canceled; WEEDONE@ 638, Nufarm (Australia); 
WEEDONE@ LV 4, Bayer Cropscience (Germany), 
canceled; WEEDONE@ LV-6, Bayer Cropscience 
(Germany), canceled; WEED-RHAP@ LV 
Producers (Makers of 2,4-0): Aero Agro Chemical 
Industries (India); Agrimor International (USA); A H Marks 
(UK); Akzo Nobel Chemicals (Netherlands); Alcotan 
Laboratories (Spain); Atanor S.A. (Argentina); Atul (India); 
BASF (Germany); Bayer Cropscience (Germany); Bhageria 
Dye-Chem (India); China Chemical (China); Cyanamid 
Agriculture Products; Dow AgroSciences; lshihara Sangyo 
Kaisha (Japan); Kenso Corp. (Malayasia); Ki-Hara 
Chemicals Ltd. (UK); Milenia Agro Ciencias (Brazil); 
Monsanto (USA); Nissan Chemical Industries (Japan); 
Nitrokemia 2000 (Hungary); Nufarm (Australia); Proficol 
(Colombia); Sanonda (Australia); Shenzhen Guomeng 
Indus t ry  C o . ,  L td .  (China) ;  S igma-Aldr ich  
Laborchemikalien (Germany); Whyte Agrochemicals (UK); 
Zago Asia Ltd. (Singapore) 
Cliemicul Class: Chlorophenoxy acid or ester 
EPMOPP PC Code: 030053; (030061 old EPA code 
number) 
Crilifornia DPR Clieniical Code: 802 
Uses: Used to control weeds and annual grasses on rights of 
way, rangeland and pastureland, wheat and barley and other 
crops. 
Hunirrn toxicity Low-70.00 ppb, MCL 
(Maximum Contaminant Level) as 2,4-D 
Fish tosici@ (tIiresli~ld)(’~): Very low-4247.00420 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) as 

U.S. Maximum Allowuble Residue Levels for  2,4-D niirlits 
butosyetliyl ester (40 CFR 180.142): 
Note; Residues on all the of the following may result from 
application of 2,4-D in acid form, or in the form of its 
butoxyethyl ester salt. 

B aye r Crop S c i e n c e 

2,4-D 

CROP PPm 
Barley, grain 0.5 
Blueberrie 0.1 
Corn, fodder 20 
Corn, forage 20 
Corn, fresh. 
sweet 0.5 

Corn, grain 0.5 
Cranberries 0.5 
Grapes 0.5 
Grass hay 300 
Grasses, pasture 1000 
Grasses, rangeland 1000 
Millet, forage 20 
Millet, grain 0.5 
Millet, straw 20 
Nuts 0.2 
Oats, forage 20 
Oats, grain 0.5 
Pistachios 0.2 
Rice 0.1 
Rice, straw 20 
Rye, forage 20 
Rye, grain 0.5 
Sorghum, fodder 20 
Sorghum, forage 20 
Sorghum, grain 0.5 
Stone fruits 0.2 
Sugarcane 2 
Sugarcane, forage 20 
Wheat, forage 20 
Wheat, grain 0.5 
Crrrciiiogeii/~€fiznrd Clussificritions 
U.S. EPA Carcinogens: Group D, unclassifiable as 2,4-D, 
the parent chemical 
IARC: Group 2B, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 11, moderately hazardous as 
2,4-D, the parent chemical. 
Endocrine Disruptor: Probable ED as 2,4-D, the parent 
chemical 
Regulatory Autliority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CALIOSHA) as chlorophenoxy 

- Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
(same as CERCLA) 
RCRA Section 26 1 Hazardous Constituents 
Safe Drinking Water Act: MCL, 0.1 mgiL; MCGL. 0.07 
mg/L; Regulated chemical (47 FR 9352) as 2,4-D. 
EPA Hazardous Waste Number (RCRA No.): 11240 
EPCRA Section 304 RQ: CERCLA, 100 Ib (45 4 kg) 

chlorophenoxy pesticides 

pesticides 
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EPCRA Section 3 13 Form R de / 7 1 ; / 7 / / 7 7 i s  concentration 
reporting level: 0.1% 
U.S. DOT Regulated Marine Pollutant (49CFR 172. I 0  I .  
Appendix €3) as 2.4-D 

Description: Colorless to amber viscous liquid. Odorless 
(pure), Very slightly soluble in watcr: solubility = 12 ppin 
Molecular weight = 321.21. Density = 1.23 @ 20°C. 
Boiling point = 190°C @ 7 mmHg. Decomposes above 
200°C. Vapor Pressure = 3.8 x 10 @ 25°C. 
/iiconi/)rrtihilitie.s: May attack some forms o f  plastics. Keep 
material dissolved in organic solvents (such as hexanc. 
benzene, acetone, and alcohols) away from oxidizers. Keep 
dry material away from oxidizers. sulfuric acid. caustics, 
ammon ia, al i pha t ic amities. a I kano I am ines. i socyanates. 
a I ky I en e ox ides, e p i ch I oroh y d i-i 11. M o i s t ti re may cause 
hydrolysis or other forms o f  decomposition. 
Periiii,ssihk Exposirre LiiiiitsiiJ,4ir: The legal limit (OSHA 
PEL). and ACGIH"' recommended TWA is 10 iiig/iii' as is  
the value for DFG(''. HSE"" value, Israel, Mcsico, and 
Australia. The HSE'"' and Mexico adds an STEL of 20 
iiigiiii:. TheNIOSH"' IDLH value is  I00 iiis/iiii. The former 
USSR'"' has set an MAC in workplace air of I .0 mg/iii'. 
The Canadian provincial limit for Alberta. BC, Ontario. and 
Quebec is  the same as OSHA and Alberta and BC set a 

STEL o f  20 tiig/iii'. The former USSR-UNEP/IRPTC 
prqject'"' has set an MAC in ambient air in residential areas 
of 0.02 iiigim' on a momentary basis and 0.01 iiigim; on a 

daily average basis for the sodium salt of2.4-D. In addition. 
several states have set guidelines or standards for 2.4-D in 
ambient air'""' ranging fiom 100 pgiiii' (North Dakota) to 
105 pgIiiii (Pennsylvania) to I60 ,@I' (Virginia) to 200 
pglm' (Connecticut) to 238 ,@m' (Nevada). 
DereritriIJutiolr in Air: Collection on a glass fiber filter and 
analysis by H P I L  with U V  detection. See NIOSH Method 

#5001"". for 2.4-D."" 
Perniissihle Cotr cerrtrrrtioii in Writer: No cr i t e r i a set. 
Runofffrom spills or fire control may cause water pollution. 
For 2.4-D, the U.S. EPA'"' has set an MPC in bottled water 
intended for huiiian corisumption o f  0. I mg/L 
Deterniinrrtiotr iii Wrrrer: Filter; Methanol: High-pressure 
liquid cliromato~rapliyiUItraviolet detection; NlOStl IV 
Method #SOOI'"' as 2,4-D. 
Roirtes 0 f Entry: Inhalation. ski t i  absorption. ingestion. skin 
and eye contact. 
Hrmi!firl&ffect.s r r n d  Syniptoms 
Short Term Exposirre: Poisonous: may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning seiisatioii. pain, 
redness and s\reIling. Metabolic stimulant. If inhaled. causes 
coughing. dilated pupils. lieadache. protuse perspiration. 
intcnse thirst, extreme fatigue. rapid pulse, high fever, 
c 1 am my. fl ti shed ski 11, rap id breath i ng. nausea. vo m i t  i ng , 
cyanosis (bluish tint to skin and lips). anxiety and confusion. 
convulsions. risk o f  lung edema. Ifswallowed, face and lips 

turn bluish. Liver iiijtiry with associated jaiindicc. Ikiiiiic! 
failure. and cardiac arrhythmias are commonly noted. Nerve  
damage, which may be delayed. may iticltrde swelling of 
legs and feet, muscle twitch and stupor. Severe exposure c u i  

cause death from heart failure. Dust or liquid left in contact 
with the skin lor several Iioiirs may be absorbed. This may 
result in severe delayed syiiiptonis as  listed ~ i b o c c .  Tlicbc 
symptoms may last for months or years. 
Loiig Term Esposirre: Workers exposed to  chloroplietiox) 

compounds such as 2.4-D (in the  manufacttit.ing proccss) 
ovcr a five to ten  year period at Iecels above 10 nig i i i  

complained o f  weakness, rapid fatigue. headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat \vere also found. Based on atiiiiiiil tests. iiiii! 

affects human reproduction 
Points of Attrick: Eyes, skin. respirator) system. c c i i m l  

11 en! o us system. card i o va sc ti I a r s!'s t e in. I i v e r. k id n c y 
Mcr/icrrl Surveillrrirce: I I '  sq m p [ o i i i s  dccc lop  0 1  

ovcresposure is suspected. liver or kidney tiinction tests 

ma) be t isef i i l .  Liver fiinction tests. 

Fiest ,4irl: If this chemical gets into the eyes, remove an!. 

contact lenses at once and irrigate immediatel! for at least 

15 minutes, occasionally lifting tipper and lo\ver  lids. Seek 
medical attention immediately. If this cheniical cu i i t ac ts  the 
skin. remove contaminated clothing and w i i h  iriiiiicdiatcl! 
with soap and water. Seek medical attention immediately. I f '  
this chemical has been inhaled. remove froni e ~ p o s ~ i r e .  
begin rescue breathing (us  i tig t i  ti i versa I preca t i t  ions) i I' 
breathing has stopped. and CPR ifheart action has  stoppecl. 
Transfer promptly to a medical facility. When this clieiiiical 
has been swallowed. get medical attention. Do / l o /  / / d u c ~ ,  

( I IY I / I ~ ~ . Y I C L L  Otherwise. give large quantities o l ' \ \a te r  and 

induce vomiting. Do not make an uiicoiiscious pel-son voi i i i t .  

No/e l o  fh j~ .s ic ;o i i :  If ingested. reinove by  lavage 0 1 -  

votiiiting. Use general supportive iiiciisiii-es l'or CNS 
deprcssion. Consider the use of quinidiiie for i i iyoloi i ia.  

Rcf J ereirces: - U.S. Environmental Protection Agciic!. Ol ' l icc 0 1 '  

Pesticide Programs. Pesticide Residue Limits. "2.4-1) and 
i t s  butoxyethyl  ester." 4 0  C F K  I SO.  142.  

- California Environmental Protection Agenc! "Clieii i ical 

\ ~ o / l l ; l ; t l g  ~ l ~ h C / 7 , / o / ~ / l r / l / ( l ( i 0 1 7 . V  1'0/111/11//17<q p l ~ l / Y l / ' ~ l / l / l  \ O l I ~ ' , / l /  \ 

I,ist o f  Lists," Sacramento CA (February 1997). 

2,4-D, isooctyl ester 

Usc Tjye: Herbicide 
C 4 . Y  Nutiiher: 25 16s-26-7 
Forririilri: C,,I l&,O: 
Akrt :  Herbicides containing 2.4-11 use tlic aiiiine sa l t  01. 

ester form. The amine and ester fi)riii of'2.4-1) nia! dil'l'ci. iii 
health-rclated activity and etiviroiiiiieiihl Iiitc iitici e l ' l k ~ \  
froin the parent 2,4-L). 
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S'noirjviis: Acetic acid(2,4-dicliloroplieiio~y)-,isooctyl 
ester: 2,4-Dichloroplieno~yacetic acid isooctyl ester; 2.4-D 
Esters: 2.4-D (101;): lsooc ty l  a lcohol  (2.4- 
d i c h I o r o p h e n  o x y ) a c e t a t e : 2 .4  - 
diclilorophenoxyacetate; lsooctyl ester o f  dichloro 2,4- 
ch loroacetic acid 
Trrrtle Nrrntes: B A N  V E L"'-5 20. can ce I ed : C I, E A N  K I L L'". 
canceled; 2.4-D L .V .  4 ESTER". Nulhrm (Australia): 

I so o c t y I 

REED" L V  2.4-D: REED" 12V 400 2.4-1): KEED" LV 600 
3.4-D: WEEDTRINE"-I I  
Producers: Nufarm (Australia) 
Clreriticril Clrrss: Chlorophenoxy acid or ester 

EPA/OPP PC Code: 030064 
Crilifiwniri DPR Clienricrrl Code: 809 

RTECS Number: AG8575000 
Uses: Not registered in the U.S. 2.4-D and i ts  salts and 
esters are iised to control broadleaf weeds. grasses. woody 
plants, aquatic weeds and mi - f lower ing  plants on 

rangeland, iion-crop areas, rights-of-way and in forestry 
management. As a plant growth regulator it is used to cause 
all tomato crops to ripen at the same time arid other fruit 
crop control. Formiilations are used to control weeds in 
cereal. rice and other crops and to increase the output of 
latex from rubber trees. 
Huiiirrii tosici?y (long-ternr) i7'): l,o\v-70.00 p pb . M C I ,  
(Maximum Contaminant I,evel) as 2,4-D 

Fi.slr fo.vici?y (ill reslr 01d)0(77~: Very I o w 4 2 4  7,0042 0 p p 13. 
M ATC (Maxi mum Acceptable Toxicant Concentration) as 
2,4 
U. S. Mnvimir in  A Ilo rvrr hle R es irlr r e 1, c v d s  : F o r a I I o LV a b I e 
levels for the parent chemical. see 2.4-1). 
Crirciirogerr/Hrizrrr~l Clrrssifi etitioirs 
U.S. EPA Carcinogens: Group D, Linclassifiable because 
of ambiguous data. as 2.4-D. the parent chemical 

IARC: Group 2B. possible carcinogen 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class I I .  moderately hazardous as 

2.4-D. the parent chciiiical 
Endocrine Disruptor: Probable ED 

A B  258S-Air Toxics "I lot Spots" Chemicals (CAL) as 

chloroplienoxy pesticides 
The "Director's List" (CALIOSHA) as chlorophcnoxy 
pesticides 
Actively registered pesticide in California. 
Clean Water Act: Section 3 I I Hazardous SubstancesIRQ 
(same as CEKCIA). 
RCRA Section 26 1 1 lazardous Constituents 
Safe Drinking Water Act: MCL.  0.1 mg/I,; MCGL, 0.07 
mg/L: Regulated chemical (47 FR 9352) as 2.4-1). 
EPA Ha~ardotis Waste Number (RCRA No.): 11240 
EPCKA Section 304 KO: CERC1.A. 100 Ibs. (45.4 kg) 
U.S. DOT Kegulated Marine Pollutant (49CFRI72.101. 
Appendix B) as 2,4-D 

Description: Dark viscous liquid. Odorless (piire): iii;i! 

develop a gasoline like odor. Soluble i n  water; solubility 2 
10 ppni. Moleciilartveight --333.28. Density ~ I ,  16 Roilin: 
point = 3 15°C. 
/ircoriiputihililie.s: May attack sonie forms of plastics. Keep 
material dissolved in orgaiiic so lLen ts  ( s u c h  ;IS Iic~;itic' .  

benzene. acetone, arid alcohols) away fmii oxidizers. Ma! 
not h e  compatible with nitrates. M o i s t u r e  iiia! ciitisc' 

hydrolysis or other forms of decomposition. 
Perniissihle Esposirrc Lirniis in .4ir: See 3.4-D. 
Deteriiiinrriioir in Air: Collection on a glass tibci. t i l t c r  ' I I I C I  
analysis by HPLC with U V  detection. See N I O S H  Method 
#j00  1 ' ' s ) .  for 2.4-D""'. 
Periiii.s.sible Concerr frrrtioii iir M 2rrc)r: N o c I. i t c I. i ;I sc' t 

Ruiiofffi-om spills or l i re co i i t ro l  ma! ciitiw \ \ a i e r  pol l t i t iot i  

For 2.4-D, the U.S. EI'A'"' has set an MI'C' in boltled \\atel. 
intended Ihr hiiman consuniptioii of 0. I iii@I .. 

/~eternriiirrfion in M'uter: F i It er : Me tli ari o I : II ig li - p i - e ~ s  it IT 

liqiiid cliroinatograpliy/lJ Itraviolet detection: N IOSI-I I V 
Method #5001"s) 
Koir tes of Eiitq?: I i i  ha I at i 011. i 11 ge st ion . a hso r bed I Ii r o  ti g ti 
skin. 
H(rrir!fiil Effkcts c r n d  LS~vrrptoiii.s 
Short Tcrm E.vjmsrrre: Poisonous: may b e  fatal if inh:ileci. 
s\vallowed. or absorbed through skin. Severel! irritates q e s .  
skin and respiratory tract. \vith burning serisatioii. pain. 

rediicss and swelling. Metabolic stiiiiulatit. l f i i i l i ; i ld.  C:IU\C\  

coughing. dilated pupils. headache. prol'iisc pcrspcralioti. 
intense thirst. e , \ t iw ie  fatigue. r a p i d  p i i l i c .  hi$ IC\ L'I' 

clii i i iti i>,. tlushecl skiii, rapid breathing. tiaii\c:i. ~otiiiiiiig. 

cywiosis (bluish tint to skin and lips). aiixiet\, and conl'iisioti. 
coiiviilsioiis, risk of lung cdenia. l fs ivaI lo\ved. iiicc m d  lip 
tui'ii bluish. Liver iii.itity with associated jaundice. ILidtie! 
failure. and cardiac ai-rhythmias arc coninioi i l !  tioteil. NCIYL. 
daiiiage. which inay be delayed. i l ia) iiiclttdc >\telling 01 
legs and feet. i i i i i sc le  twitch and sttipor. Severe C \ ~ O S L I I K  c a n  

c a ~ i s e  death from heart failure. L h s t  01- liqiiicl Ieli i i i c o i i t x t  

with the skin for sevcriil hours ma\' be absorbed. 'l'liib iii+ 

result in severe delayed symptonis as listcd i i h o ~ c  I'licsc' 

symptoms may last lor i i i o i i t l i s  o r  years. 
Lorig Terirr Esposiire: Workers exposed to c l i l o i ~ o p h e i i o ~ ~  

compounds such as 2,4-D ( in t l ie  i i iai i t i t~ict i t i . i i i~ p r o c c ~ ~ )  

over a five to ten )'ear peiiod at levels abo\c. I 0  ins 111' 

co ti1 13 la i lied o I' \vcah nebs, I-a p i d Ill( igui.. Iiciiil ;ic Iic ~ i i  LI 
vertigo. I,iver dunage. lo\\ blood IXYSSLIIT aiid s lowcci  

heartbeat were also li)iind. Based 011 aii i i i ial tests. ma! 

aflects Iiiinian reprodiictioii 
Poirrt.s of ,4it(rc/i: Fyes. s k i n .  respirator?. 7) stem. ceiitral 
iiervoiis system, cardiovascular systctii. I i ~ e r .  ILicJiic) 

,Wdic(rl S'iirwil/(irrce: It' s? i i iptoiiir cle\,elop 0 1 '  

ovci.exposiire is suspected. liver o r  Lidiic! l i i i ~ c t i o i ~   ti'\^> 

ma\ be iise11iI. [,iver functioii tests. 

First Aid: If this cheiiiical gets into thc eyes. t-eiiiove an! 
contact lenses at once and irrigate imiiicdiately fbr at lei is^ 
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I S  minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. I f this chemical contacts tl ie 
skin. remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure. 
begin rescue breath i ng (ti s i n g tin i versa I precautions) i f 
breathing has stopped. and CPR if heart action lias stopped. 
Transfer promptly to a medical facility. When this chemical 
tias been swallowed. get medical attention. Do 1 7 0 1  i17di1ce 
vomiting ~i,heri,loriiiiilLifioii.s co/7/uiiii/iLg p ~ r o l e z i ~ i i  .soliwi/.s 

ore iqystecl. Otherwise. give large quantities of' water and 
induce vomiting. Do not make an uncoiiscious person vomit. 
Note lo Ph?xicirni: If ingested, remove by lavage or 

vomiting. Use general supportive measures for CNS 
depression. Consider tlie use o f  quinidiiie for niyotonia. 
References: 

International Programme oii Cliemical Satety (II'CS), 
"Environmen ta I 1-lea It h Criteria. 2.4- 
Dicliloroplienortyacetic Acid (2.4-D)." Geneva, 
Switzerland ( I  984). 

California Environmcntal Protection Agency "Chemical 
List of Lists," Sacramento C A  (February I007). 

2,4-D, isopropyl ester 

Use Ttpe: Herbicide 
CAS Nirmher: 94- 1 1 - 1 

Fornnrlr: C l H ,J I1O: 
Alert: Herbicides containing 2.4-D use the aiiiinc salt or 

ester form. The amine and ester form of2.4-D may differ in 
11 ea I tli -re la ted activity and en v i roil ni en ta I fate and effects 
from the parent 2.4-D. 
Sj~irorij~ii i .s: Acetic acid. (7.4-dicliloroplieiioxy)-. isopropyl 
ester: Acetic ac id. (7.44 ich I orop hen ox!,)-. I -methy leth y l 
ester: Al3-16567: Caswell No. 3 I 5AV:  2.4-D esters: 2.4- 
Dicliloroplienosyacetic acid isopl-op)/l ester: (7.4- 
Diclilorophenor1y)acetic acid isopropyl ester: 7.4-D- 
isopropyl: isopropyl 2.4-D ester: isopropyl (2.4- 
d i c h I o r o  p he  t i  o x  y ) a c e t a t e  : 2 . 4  - 
dicliloroplienoxyacetate 
Trirtle Nrrrnes: ALCO CITKUS F I X  ". Amvac Chemical 
(USA); ALPHASET IPE. Nufarin (Australia): AMCI-IEM" 
WEED K ILLER 650. Amvac Chemical ( U S A ) :  
BARBER'S" WEED KILLER (ESTER FORMIJLA'I ION); 
BRIDGEPORT" SPOT WEED KILLEK: CHEMICAL 
INSECTICIDE'S~~ISOPKOPYI, ESTER OF2,4-D 1,lQtJlD 

3 - X U - 7 :  ESTERON 44; IIIVOL 44. Anivac Clieniical 

Monsanto (LISA): N I A '  ESTASOL. FMC Agricultural 
Products (LISA). canceled: N I A G A R A "  ESTASOL. I:MC' 
Agricultural Products (LISA). cancclcd: NSCk 52 17.10: 

I s o p r o  p y I 

CONCENTRATE: CROP  RIDER^ 3.3411; CROP RIDER& 

(USA): MONSANTON 2.4-D ISOI'KOI'YI., ESTER. 

PARSONS'"2.4-D W r) K I I ~ I , E R  ISOPIZ~IYI.  IXI I<. 
SWIFT'Sh GOLD BEAR 44 l3Tl:R: W l ~ I < ~ ) O N E ' '  I28 
Proclircers: Amvac Chemical (USA): Bayer CropSctcnci. 
(Germany): FMC Agricultural I'roducts (USA) :  Moiisatito 
( I I S A)  : N u farm ( A LI s tra I i a): S y n gen t a ( S w i t  ze 1-1 and ) 
c'lieniicrrl c'lrr.s.s: Chloroplienoxy acid or ester 

EPAIOPP Pc' Code: 030065 
C(r1ifi)ririrr DPR Clieniicrrl Code: S I0 
R IECS Niiiiilxr: A G  8 7 5 0000 
Uses: 2.4-D and i t s  salts and esters arc used t o  control  

broadleafweeds, grasses. woody plants. aquatic \ w e d s  and 
non- flowering p Ian ts on range land. non-cro p areas. r-igh t s-  

of-way and in forestry iiiuiageiiieiit. As ii plaiit giu\ \~i I i  
regulator i t  is used to cause a l l  tomato crops to ripen at tlie 
sai i ie  time and other fruit crop control. I:ol.tntilatiotls ; IW 

t ised to control weeds in cereal. rice and otlier crops and to 

increase [l ie ot i tp~it  01' late1 fi'oi7i r.iibber ti-eeh. 

l / i / i i i (r i i  tosici()? (loirg-terirr)(7-': I .nw-70.00 1' pb. M c' I. 
(Masiinum Contaminant Level) as 7.4-Ll 
pi.! 11 toxicitj' (thresliolcl)(~': V cry I o\\  424 7.004 2 0 pi' 12. 

MATC (Maximum Acceptable l'osicant Concentration) a 5  

US.  Arlrrsiiiiirni AlIorvrrhle Rc.sirlire Leve1.s: For a1 lo\\ahlc. 
levels for the parent clieniical. sec 2.4-D. 
Cirrci~iogeir/l-lrrzrrrr/ Clir.s,sififiL.rrtioiis 
U.S. EPA Carcinogens: Group D, unclassitiable because 
o f  ambiguous date as 2,4-D. i ts  parent clieniical 
IAliC: Group 7B. possible carcinogen 
Label Signal Word: WARNING or C,AL !'TION 
W H O  Acute Hazard: Class II. model-atel! I i amdous  i15 

2.4-[I. i t s  parent clieiiiiciil 

E t i  doc r i n c D isru p to r : I'robab I e 1 [I 
Rcgiilutoty il iitlioritj~: 

At3 258S-Air ' rox ics  "I lot Spots"  Cheniicals ( C ' A I . )  a:, 

cl i loropl ienox~, pesticides 
C'AL. Air  Resources L3o:ird,AI3 I 8 0 7  I'o\ic AII- 

C' o ii tani i ii a 11 t s 

'l'lie "Director's I.ist" (C~AI,, OSI IA)  
Actively rcgistercd pesticide in California. 

Clean Water Act: Section 3 I I I lazardous Substances:IIQ 
(same as CERCLA). 
RCRA Section 26 1 tlamrdous Constituents 

2 . w  

IICRA Land Ban Waste. 
* Safe Drinking Water Act: Regulated c t i e t i i i ca l  

(47FR9352) :IS 2.4-1). 
* ISI'A Hazardous Waste Number (IZC'IIA N O . ) :  L!24(J 

EPCRA Section 304 KO: CEIICLA, 100 Ib (45.4 hg). 
LII'CRA Section 3 I 3  Form R t ic / u / / u u / / . s  coiiceiitr:rtiori 

reporting level: 0. I ?h 
* U.S. DOT Regulated Mai-iiie I'ollutarit (JOC'I I~ 177. I 0  I .  

Appeiidi i  B) as 2.4-D 
1 k s ~ r ~ p f i o i I :  C o ~ o r ~ e s ~  soIicI (pkirc J colol.li.\\ lo ! c I l t i \ \  1 \ 1 1  

brcnvri l i q  t i i d ,  Technical. 0 0 % ~ :  04" 0 in pctrolcui i i  oi I I iic.1 

oil-like odor. Sinks in water: practicall\ i nmlubk .  
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Molecular weight = 234--29 I. also listed at 263. I I .  Density: 
1.255-1 ,270 @, 15. Boiling point: 140°C (d I mmHg. 
MeltingiFreeziiig point = 15°C. Flash point - :> 79°C (oc). 
Iitcoritprrtibilitic: May attack so me fo rm s o f  p I ast i cs. Keep 
material dissolved in organic solvents (sticli as liexane, 
benzene. acetone. and alcohols) away ti-om oxidizers. May 
not be conipatible with nitrates. Moisture may cause 
hydrolysis or other f o r m  of decomposition. 
Perriiissible Exposure Liiiiits iir Air: The legal limit (OSHA 
PEL). and ACGIH recommended T W A  i s  10 iiigim' The 
NIOSH IDLH value i s  100 iiigiiii'. 
Deterrttiitrrtiorr iri Air: Collection on a glass fiber filter and 
analysis by HPLC with UV detection. See NlOSH Method 
#SO0 I"". for 2,4-D."S' 
Peritiis.sihle Concerrtrrrtiori in Wrrtcr: N o  criteria set. 

Runofffroni spills or fir-e control may ca~ise water pollution. 
For 2.4-D, the U.S. EPA"" has set an M P C  iii bottled water 

intended for human consumption o f  0. I mg/L. Aquatic 
toxicity: 350 ppni/24 hribass. bluegill~50?4 killifresh water: 

1 .O-5.0 ppmi96 hrioyster/39% shell growth diseasdsalt 
water. Waterfowl toxicity: LD,,, ~ 3025.0 mgikg. 

Deteriitiitrrtiort iii W(rtcr: F i I ter: M ct Iiano I : H igli -press tire 
I iqu id cliromatograpliy/U Itraviolet detect ion: N I O S  I1 I V 
Method #SO0 1""  
Routes of Eittiy: Inhalation. ingestion. absorbed throiigli 
skin. 
Hurinfirl E1fect.s c r n d  Sjvtiptoms 
Short Teritr Esposiire: Poisonoils: may be fatal if inhaled. 
swallowed. o r  absorbed through skin. Severely irritates eyes, 
skin and respiratory tract. with burning sensation, pain. 
redness and swelling. Metabolic stimulant. I f  inhaled, causes 
coughing, dilated pupils, lieadache. profuse persperation, 
intcnse thirst. extreme fatigue. rapid pulse, high fever. 
c I am my. fl us l i  ed ski n . rapid b re at Ii i iig, na 11 sea, voiii i t  i ii g. 
cyanosis (bluish tint to skin and lips). anxiety and confusion. 
convulsions. risk o f  lung edema. I f  swaIlo\\.ed. fBce and lips 
turn bluish. Liver iii.jtiry with associated jaundice. kidney 
failure. and cardiac arrhythmias are commonly noted. N e r v e  
damage, which may be dela),ed. may include s\velling of  
legs and feet. muscle twitch and stupor. Severe esposure can 
cause death from heart failure. Dust or liquid le f t  in contact 
with the skin for several hours mi)' be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months o r  years. 

Lorig Territ Esposiire: Workers exposed to chlorophenoxy 
compounds such as 2.4-D (in the inanti facttiring process) 
over a five to ten year period at levels above I 0  m g h '  
complained of weakness. rapid fatigue. headache and 
vertigo. Liver damage. low blood presstire and slowed 
heartbeat were also found. Based on animal tests. ma\' 
affects human reproduction 
Poiitts of Attuck: Eyes. skin. respiratory system. central 

iiervoiis systeiii, cardiovasc~ilar systeiii, liver. kidney 

ililerlicrrl Siirveill(rrrce: I f  sq niptonis develop 01' 

overcxposure is  suspected. liver 01- kidlick l i i i i c t i o i i  I C S I S  

may b e  usefiil. Liver function tests. 

First Aid: I f  this chemical gets into the eyes. I-ciiiovc an!. 

contact lenses at once and irrigate iinniediately 1'01. ;it Icii'rt 

I 5  miiiiites. occasionally lifting upper and Io\+cr l i ds .  Sccl, 

medical attention immediately. I fthis chemical coii[ i ic[s [lie 
skin. remove contaminated clothing and w a s h  imniediatel) 
with soap and Lvater. Seek medical attention iiiimediatel). 1 1  
this cl ie i i i ical  has  been inhaled. remove 1i.oiii exposure. 
begin rescue breathing (using tiiiiversal precautions) i t '  
breathing has stopped. and CPK if lieart actiori liiis s~oppcd 
Transfer promptly to a medical facility. When th is  cheniical 
has  been swallowed. get medical at tent  ion. /lo / T O /  o i d i i c  

i w i i i / i i i c q  i i ~ l i e t i ,  foi . i i i i i l i i / ioti .s  ~ ' o / i ~ i / i i i / i i g  / w / r o l c i i i i i  .\ oli.eii/ \ 

MI' i / i s e . s / d  Otlier\visc, g i ve  large qtiiiiititics 0 1 .  \L<IICI. ~ i i i d  

induce vomiting. Do not make a11 t i i icoi isciot is pcrsoii L o i i i i t .  

N o / e  IO P/?>xiciu/r. If ingested. remove b) lavage 01. 

voiii i t i iig, Use genera I supportive iiiciis t i i u  \ill- C h  5 
de press ion , Consider t li e ti sc o I q 11 i 11 id in e for iii yo ton i a. 

Rcf' ererice.\: - I i i ternat io i ia l  I'rograiiiiiic oii Clieinical Salktk (II'CS). 

"Iliivirorinieiital H e a l t h  Criteria. ~ . ~ - l ) i c l i l o i ~ o ~ ~ l i ~ i i ( i \ !  

acetic Acid (1.4-D)." Geneva. Switzerlaiid ( 1084). 
l i i t ~ ~ : , ' ~ \ ~ ~ ~ ~ \ ~ . i i i c l i e i i i . o r ~ ~  docuiiicrits clic 'elic clic29.1i1iii 
California Environmenlal I'rotectioii Ageiich "Cl ie i i i ic i i l  

I.ist o f  Lists." Sacrainento CA (February 1997) 

Dalapon (ANSI) 

Use 7jp: I-lerbicide and plant gro\vtli i q t i l a t o i -  

CAS Nuinher: 75-90-0 
Fori11lil(i:C ;H,C I?O,: C H ;CCI,COO 1-1 
LS~-iiortyrtr.s: ( S pi i s l i  ) : 
Da I a poi1 a I i pli at i c acid li e 1.13 i c i de : 2.2 - 1) i c Ii I o 1-0 p r o  p i o I i i c 

ac  id : tn- Dicli lorolmip ion ic  iic id: ( 1 . m  1) ic l i  loi.op wp i o I i ic iic id : 
I'iup;iiioic acid. 1.?-dichloi~o-: 1'1q"op (So i i th  i\ l i ' i ca )  

Tr(i(/c N(//Ite.s: ATLAS L I C; N U M (I.'( ) I <  M (1 I .A.l IOh ) " . 
ALATEX"; BASFAPONh, BAS17 Agricultural I'i-odtict\ 

Group (German y): BAS I.'A ['ON '' R. U ASI- Agi-ic ti It tirii I 
Products Group (German),): BASFAPON" N, BASF 
A g  ic 11 It tirii I Prod iicts G ro ti 12 ( Ci ei.iiiaiiy ) : H A S  I N I ' i " . 
RASF Agricultural Products Group (Gcriiiany); I31 I "  

Ac ido 1 .?-d ic lor0 p r o p  ion ico 

DALAPON; BIH R A S I N O X  I i  ( l ' O l < M \ ~ l . A  1'10%)''. 1 3 1  I 
TOTAL, ( FORMUI ,A ' I ' ION) ' C l i l  SAI'ON " . I> I .A I)( jN ' 
8 5 : D E D- W E E D'R ; D E S7'RA L DEV I I'ON ' : DO W f'ON ' . 
Do\r AgroSciences (USA): I IOWI'ONh M. l l o \ \  

AgroSciences (USA): DOWPON "-RAE.; I-Y I ) l j  l , A N  
( 1 - 0  fi M l J  L,A'I'I ON) : I< II N A I'( ) N " : (i K A M I? V I N " : 
I ,  I 110 PON ' : li I .. V t :N C; 1 ' : 

SOC": S 13 15": SYNCIHEMICAI.S COI I ( ' )  I ,ANl )  ( ; K \ S S  

PROP R O P  ' : Ii A L) A I'ON '~ : 

I< I I . I  .ER ' : U N  I I'ON ' : VOI  . I  JNT'I'II R I : I1 " 
Pro(1iicer.s: BASF Agricultiiral Products Grotil> (Geriiiaii! ): 

Uliarat I'ulverizing Mills (India): Ilaiccl Clicri i ical I i idt ihtr ic\  
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(Japan): Dow Agiosciences (USA): Ki-Hara Chemicals Ltd. 
(UK); R.S.A. Corp. (USA); Sigma-Aldrich (USA): Sigma- 
A Id r i ch La borchem i ka I i en ( G ernian y ) 
Cli emicrrl Ckrss: Organoc h I or i t ie ; H a 10-0 rgan i cs 

EPA/OPP PC Cork: 02890 I 
Crrlifi~rniu DPR C'heriiicril Code: 1 80 
ICSC Nirmher: 1509 
RTECS Number: UFO690000 
EEC Nirmher: 607- 162-00-7 
EINECS Nuinher: 200-923-0 
Ll.se.s: Not registered in the U.S. Used on sugar cane and 
sugar beets to control annual and perennial grasses, e.g.. 
Bei-muda grass. Johnson grass and quackgrass. and rushes 
and cattails. Also used 011 fruits. potatoes, asparagus, at faIra, 
flax and carrots. Commercial products consist ofthe sodium 
salt or of mixed sodium and magnesium salts of dalapon. 
Also used on non-crop areas such as ditches. railways and 
fence lines and as a defoliant. 
CrrreirioReri/H(izrrrt/ Clrrssificri f ioiis 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class LJ. tinlil.tely to be Iiazardous 
Regiilritoq, Aiithority: 

A B  1803-Well Monitoring Cliemical (CAL)  

M C L  (Maximum Contaminants Levels) l i s t  of 
con tam inan ts (C A L) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CAIJOSHA) 
Clean Water Act: Section 3 I I I lazardous Suhstances!RQ 

40CFRI 17.3 (same as CERCI,A, see below). 
Safe Drinking Water Act: MCL, 0.7 mg/L: MCLG. 0.2 
ing/L 
SuperfiindiEPCRA 40CFR302.4 RQ: CERCLA. 5,000 Ib 
(2270 kg) 

Description: Colorless liquid or a white to tan powder 
below 8°C. The sodium salt. a white powder. i s  often uscd. 
Acrid odor. Highly soluble in water (s lo~vly reactive). Water 
solubility = 5 x 10' ppiii: 8% @ 25°C. Molecular weight = 

142.99. Boiling point = 185-1 90°C. Melting/Freezing point 
= 8°C: also reported 9 20°C. Hazard Identification (based 
on NFPA-704 M Rating System): Health I. I~'lammability 0. 
Reactivit), 0. Log K,,,, ~ 0.8. lJnlikel\, to bioaccumLilate ill 
marine organ isms. 
Iriconiprrfihilitie.~: Keep away from oxidizers. sulfuric acid. 
caustics, ammonia. aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides. cpichlorohydrin. Reacts slowly 
in water to form hydrochloric and pyruvic acids 
Very corrosive to iron and to aluminum and copper alloys. 
Flammable and explosive hydrogen gas may form in 
enclosed spaces. 
Pertiii.s.sihle Esposure Limits iti Air: There i s  no OSHA 
f'EL"'. NIOSH"' and ACGIH"' recommend a T W A  value 
of 1 ppin (6 ingim'). Israel. Mexico. DFG'". and the 
Canadian provinces of Alberta, Ontario. and Quebec set the 

same valiic as ACGIIH" and Alberta's STFl, is 2 ppii i. 'l ' l ic 

has set mi M A C  iii \ ~ v r l ~ p l ; i c e  air 01' I t )  
m g h '  and a value for anibient air in residciit ial areas of' 
0.03 ing/iii:' " j .  

Pertrrissihle Concentrrition iir U'rrter: N o  criteria ict  
R uiio ff  li-om sp i I Is  or fire contro I nia!' cii use wat e I- po I I ti I i O I I  . 

Roir tes of Eli fry: I n ha I at i oii . i 11 ge s t ion . Absorbed t Ii r o  ti g I1 

the intact skin. 
H(irii1fiiI Q p c h  ( r i d  S j w i ~ m i t r . ~  

Short Term Expowre: Corrosive to eyes and skin. 
/ t 7 g ~ . ~ / i 0 / 7 :  Grade 2 ;  LD,,, (oral. Iliouse) ~~ 3.65 g;l<g: (oral. 

rat) = 7.57 g/kg. 2,'-Dicliloropropioiiic acid is a corrosive 

chemical and can cause irritation and b u r n  the \kin and c > c $ ,  

c a u s  i ng perm an en t damage. S y in p to ti1 s i ii c I t i  d c 

apprehension. an x i e ty . c 011 firs i on. 11 ervo ii 5 e Y c i t;i I i w . 
dininess; lieadache: numbness and \zcahiicss in I iiiibs. 
i i i ux le  twitching, tremors: nausea and voniiting: s I o \ \ .  
s ti ii I I ow res p i ra t i o 11. b I II is 11 1;i cc : c o ii v 11 I 5 i o t 1 \. I i ) \s i I I' 

coiisciousness: breathing stops: death. Exposure can irritate 
t he  upper respirator), tract. 2.,2-dicliloroprc,I,ionic acid iiiii) 
cause a skin allergy. If allergy d lops ,  \el.! lo\\  I ' l r t l r l~c 

eiposiires can cause itching and a skin rash. 
Imtg Terrrr Exposure: May cause liver iiiiil  ILiciiicy tlaiiiayc 
May cause skin allergy. 
Points of Affrrcli: Eyes. skin. rejpiixtor! \! \ [c i i i .  

gastrointestinal tract. central nervous system 
Merlicril Srrrwillrriice: I f  overexposure or illness i s  

suspected. consider: Lung I'iinction tests. Kidlie! and ti\ el. 
function tests. 

Medical observation i s  recommended Ibr 24 to -18 h o u r \  
after breathing overexposure. as puliiionary edema ma!' b e  
delayed. As first aid for pulmonary edeii ia. cons i i l t ' r  

administering a corticosteroid spra?.  Cigarette snioking ma! 
exacerbate pulmonary injury and should be discouriigetl f o r  
at least 72. hours following exposure. 
Fir.ut Aid: E1.c.~: Speed in removing iiiiiterial li.oiii eyes iincl 

skin i s  o f  extreme importance. I-yc contiici can c;i~isc 
dangerous amounts of these chemicals t o  h e  quicI\I! 
absorbed through the niucoiis meinbi.ane into tlic' 

bloods~ream. Directly. irrigate with large iiiiioitnts of pliiiii. 

tepid \vator or saline for 20 iiiiiiutes. occxiotitill! l i l i i i ig tlic 
Io\wr and upper lids. During t h i s  tiiiw. rc i i io \c  coiiiiiii  

lenses. if easily removable without additional trauma to the 
eye. G e t  medical aid immediately. I lave physician cliecll toi. 

possible delayed damage. S / i i / 7 :  Get inedical aid. Skin 
contact can cause dangerous anlotints ol ' t l iese c l i e in i ca l y  to 

be absorbed in to the b I oods t rea 111. We iir i 11 g t li e it p p roll r i a t c 

1'1'1; equipment and respirator foi.oi~ganocli loriiie pest icicles. 
imniediatelj, flush exposed shin, tiair. and iiiiclei- iiiiils I\ 1 ~ 1 i  

plain. runiiiiig. tepid water for  2.0 minutes. t l ic t i  \\:is11 I \ \  i c c  

with mild soap. Shampoo hai r  proniptl! 1 1  c ~ ) i i [ i i i i i i i i ' i [ ~ c l .  

protect eyes. 110 i i o t  scrub sltiii or hair. i i i ice this c i i i i  

increase absorption tlirotigli the skin. Rinse thoroughly with 
water. V i c t i m  wlio are able and cooperative iiiii) i i \ \ i s I  \ \  I I I I  

former USSR':' 4:' 
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their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines: therefore, items wc l i  as 

leather shoes, gloves, and belts shoiild be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingeslion: Call poison control. Loosen a l l  

clothing. Never give anything by inoutli to an LiiicoiiscioLis 
person. Get medical aid. D o  not ini1iic.e iwiiiting.* In cases 
o f  ingestion. the patient is at risk of C N S  depression or 

seizures, which may lead to pulmonary aspiration during 
vomiting. I f  the victim i s  coiisciotis and able to swallow. 
*administer an aqueous slurry o f  activated charcoal at I 
gmikg (usual adult dose 60-90 g. child dose 25-50 g). A 
soda can and straw may be o f  assistance when offering 
charcoal to a child. The efficacy o f  activated charcoal for 
some organochlorine poisoning (such as chlordane) is 
Lincertai n. If victim i s  i i n ~ ~ o ~ i . ~ c i o i ~ . s  or hai~ing c.oni~i~/.sion.s. 
do nothing except keep victim \varii i . *In .soiiic cu.se.v j w i  

tii(<i' he spcif iccrl l i~ iiis~siicted 17). Poison Control 1 0  inc1iic.e 

vomiting 17). iiy' of'.? t d ~ 1 c ~ s i x ) o t i . c  of' .y.i.iip of 'iliecwc. (trdiilt) 

iiwslicd do1isn ii*itIi ( I  ciip of ic~rtet ' .  Do not g i i -c  rrctii.iitcc/ 

cliii/.coal hef0i.c or i i , i lh ipeciic , s j ~ r i r p ,  inl~ulut ion: Get 
iiiedical aid. Do not contaminate yourself'. Wearing the 
appropriate PPE equipment and respirator for 
organochlorine pesticides. immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
expostires. monitor for respiratory distress. If the victim i s  
not breatliing. administer artificial respiration. Do no/ i i . \e  

i i ioiitli-to-ti7oiit17 resiisciltrtion; ii.se Ixig//rici.sk q i p ~ i u i t i i s .  I f 
cough or breathing difticulty develops. evaluate for 
respiratory tract irritation. bronchitis. or pneumonitis. 11' 
breath i ng h ti iii id i li ed 

supplemental oxygen through bagimask apparatus until 
medical help arrives. Do iiot leave victim unattended. 
Rcfereiices: 

is d i ffi c 11 It ~ ad in i 11 i st er I 00Y0 

EXTOXNET, Extension Toxicology NetLvork. 
"Pesticide Information Profile. Dalapon." Oregon State 
Universit),, Corvallis. OR (June 1996). 
Ii ttp : :/ex tox ric t . orst. c d u ,  13 i 13s 'dal ii poi1 . I1 I in 
California Envii-onmental Protection Agency "Chemical 
List o f  I,ists." Sacramento CA (Februar)' 1997). 
Sax, N.I. ,  Ed.. "Dangerous Properties o f  Industrial 
Materials Report." 3. No. 2. 74-77 ( 1983). 
U.S. Environmental Protection Agency. "I lealth 
Advisory: Dalapon." Washington. DC. Orlice o f  Drinking 
Water (August 1987). 
New Jersey Department o f  Health, "Hamdous  
Substance Fact Sheet: 2.2-Dicliloropropionic Acid," 
Trenton. NJ (February 1089. revised June 200 I ). 

littl,::/\\.\\.\\.st~ite.iii.us~lical~li 'coli i~tk\~eh~'O(,( ,S.~~I I' 

Daminozide (ANSI) 

Use Type: Plant growth regulator 

CAS Nuniher: 1596-84-5 
Foriiiulrr: C,,H ,?NIO, 
S.): ir oily ins: Bern s t e i 11 s a e 11 re - 2 .2 - d i in e t I1 4 I h >,d raz i d 
(German): Rutanedioic acid mono( 2.2-dimetli~,lli~dl-a;.ide): 
D I M AS: A'- D i in e t h y I am i no-/i-carba my I 11 1-0 pi o 11 i c iic id : :L - 
( D i nie thy I ai i i  i iio)siicc i nam i c h'-d i in et  h y I aiii i 110- 

siicciiiainidsaeure (German) DMASA:  I ) M S A :  i Y C . 1 -  
C03827; Succinic acid. 2.2-diiiietliylliydr~izide: Succi i i ic-  

I ,  1 -dimethyl hydrazide 
Trrirle Nrrnies: A LAR '. Crompton (L SA ): A LA R-85 '. 

995': 13-NINE'", Crompton (USA):  DAZIDE '~ .  Fiiic 
Agrochcm ica  Is( IJ K): E N  tl A N  C E. t i iic 
Agrocheniicals( UK): D IMAS"  ; KY LAli  " : SAD1 1 " 

Prorlricers: Crompton (USA): Fine Agrocliemicals( U I<). 

Rho lie- Pou I enc Agro France ( France): S i y i i a -  A Id ri c l i  

(USA) 
EPA/OPP Pc' Code: 035 10 1 
Crilifi)ririri DPR Clretiiicril Code: 7 
EI:VECS Nirniher: 2.16-485-9 
L!se.s: Damiiiozidc is  il systc i i i ic  gro\i 111 ~ - c y i l a ~ o i .  i-cgibti'i c i l  

f o r  use on ornamenlals. including p o l ~ e t l  clir! s ; i i i he i i i i i i i i \  

and poinsettias. and bedding plants in e n c l o s e d  s t ructures 
U.S. sales for [bod and feed crops were halted iii 1989 
b e c a ~ i s e  o r  heal th considerations. i.e.. the Alar  scare oii 

a p 13 I e s . 
i-iiiiiriiii tosici!y (Ioirg-terirr)(--': I n  t criii cd i ate- .I O .?? 9 SO 

ppb. CHCL (Chronic I luiiiaii Carcinogcii I >  
Fish tosici!y ( t l r r e , ~ l i o l r l ) ~ ~ ~ ~ :  Ver! lo\$ 3 I007  43 120 pph.  
MATC (Maximum Acceptable Toxicant Coiicciitratioii ) 
CrirciiroReir/Hrizrirrl C'lcissif icritioirs 
U . S. E P A Ca rc i n oge 11 s: G ro tip B 2 pro ba h I c c ii rc i 11 ogc 11 

U.S. ,YTPCrirciiioReir:Carcinogcn (Anitiial Positi\c)(NC'I) 
( N 'I- P )"" 
C'(ilif0ririci Prop. 6.5: Carcinogen 
Labol Signal Word: CAUI' ION. DANC;I.I< 
WHO Acute Hazard: Class U. uiilikel) to be l inzardou~ 
RegiiIritorjs A ir tlr ori!y: 

AR 2588-Air tosics "Iiot spots" chemicals (CAI,)  
I'rop 65 cheiiiicals (CAI,) 
Activel), registered pesticides iii Calil?)riiia 

Descriptioir : W Ii i t L' crysta I I i lie XI I i d . So  I ti b Ic' i 11 I\ ;it ti-. 

solubility - I00 gihg ((1 25 T. Mulcciil;ii. \ \cigl i i  100 10 

MeltingWreezing point = 154°C. Vapor preswre ~ I 1 I 0  ' 

13 i oacc LI in i i  I ate i n ma r i 11 c organ i s ins  . 

Iircoiiij~riti1)ilitie.s: Keep away f1.oiii o\idi;.ci-b. 5111 fill-ic iic id. 
catist ics. animon ia. a l  ipliat ic iiiiiines. alkanolaiii ines. 

isocyanates. alkylene oxides. epichlorohydrin. 
Deteriiiiirutioir in 11 ir: 1-i It el.: none: G r ~ i v  iiiictric. Ic' I ()S 
[Particulates NOR; it0500 (total). N 6 0 0  (rcspii-able)l. 
ilrrrii!fiil E f f i~ ts  ritrrl S~ i i ip t i ) i i i . s  

Short Tcriri E.vposrire: l'hc acute l ,D5,,  (oral. r a t )  ~ X400 
iiig/'kg (insignificantly toxic). lieu ever. Dani iiio/ide 

ac id ; 

C rotiiptoli ( U S  A); A M I N OZ I 0 " : A M  I N OL I L) I: " 13 -9 " : U- 

D A Z  I 11 E " 

1iiliitlg @ 20°C. Log I<,),$ ~ V C Q  lo\\. IJIIIII\cI> 10 
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metabolizes to diamethylhydrazine which i s  a proven 
carcinogen in animal tests. In  has a low dermal irritation 
potential and it is  neither teratogcnic nor iiiutageiiic("'. It i s  
not an acute toxicant to fish or wildlife. 
FirstAicl: Skin: Flood a l l  areas ofbody that have contacted 
the substance with water. Don't wait to remove 
contaminated clothing: do i t  under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eyes: Remove 
any contact lenses at once. Flush eyes well with copious 
quantities o f  water or normal sal ine for at least 20-30 
minutes. Seek medical attention. Inhalation: Leave 
contaminated area immediately; breathe fresh air. Proper 
respiratory protection must be supplied to any rescuers. If 
coughing, difficult breathing or any other symptoms 
develop, seek medical attention at once. even if symptoms 
develop many hours after exposure. //iges/ioii: If 
convulsions are not present, give a glass or two ofwater o r  
milk to dilute the substance. Assure that the pcrson's airway 
i s  unobstructed and coiitact a hospital or poison center 
iininediately for advice on whether or not to induce 
vomiting 
References: 

EXTOXNET. Extension Toxicology Network, "Pesticide 
Iriforination Profile. Daminozide." Oregon State 

University. Cot-vallis. OR (September 1996). 
h tt p : I: :ace, (7 1's t . c d 11 c I! i -13 i 11 !in 1's: 0 I ''13 i 12s clam i ti c, 7 i .I1 1 in '.'X 
U.S. Environinental Protection Ageiic),. "Reregistration 
Eligibility Decision (RED), Daminozide." Office of' 
Prevention. Pesticides and Toxic Substances. 
W a s h i n g t o n ,  DC ( S e p t e m b e r  1 9 9 3 ) .  

California Environmental Protection Agency "Chemical 
List  o f  Lists," Sacramento CA (Fehruary 1997) 

Dazomet 

U~se 7:l'pe: Fu iii i gan t. fu iig ic i de and 11 em at ic i de 

CAS Number: 533-74-4 
Forniiil(i: C,H ,(,N,S, 
S'yioirjwrs: Caswell No. 840: Diiiietli~lformocarbotlii~ildiiie: 
3 . S -Dime t h y I perli y d ro- 1 .3.5 -t h i ad i az i n -2 - t Ii ion ( C Le c h . 
German); 3.5-Dimethyl- 1.2.3.5-tetrahydro- I , 3 .5 -  
thiadia~inethione-2; j.5-Dimetliyltetrali)~dro- I .3.5-2H- 
t h i ad i az i 11 e-2 -t h i o t i  e : 3 . 5 - D i in e t h y It e t 1-21 hydro - I .3.5 - 
tliiadiazine-2-tliione; 3.5-Dimeth!.l- I .3.5-thiadiazinane-2- 
th ioiie; 3.5 -Dimet h y l-2-1 t i  ionotet rally dro- I 2.5 - t li i ad iazi ne; 
DMTT; Tetraliydi-o-2H-3.5-dimethyl- I ,3,5-tliiadiazine-2- 
thione; Tetraliydro-3,5-dimetli~l- I .3.5-tliiadia/inc-2-tl~i~jtic; 
'l'etraliydro-3,5-dimetliyl-2H- I ,3,5-tliiadia~ine-2-tliione; I//- 
1,3,S-Thiadiazine-2-thione. tetraliydro-3,5-dimetliyl-; 2- 
Thio-3.5-diinetliyltetraliydro- I .3,5-thiadiaziiie 
Trritle :V~imes: AMA-20". Kemira Chemicals (Finland); 
BASAMID', BASF Agricultural Products (Geriiiany); 

BASAMIII" G. BASF Agrictiltural Products (Geriiiany): 

BASAMID-'-GRANULAR, BASF Agricultural Products 
(Germany); BASAMID& P. BASF Agricultural 1'1-oducts 
(Germany): BASAMID-PUDt'.R", 13ASI: Agriculiural 
1'1-0 d u c t s C A R B 0-1 H I A L D I N ' : 

974: CRAG'" NEMACIDI'; ~ ~ A ~ ~ M l ~ ' l " ' - l 1 0 ~ ' ~ ~ l  . I (  13.\SI 
BASF Agriculttiral Products (Gel-inan) ): t - E N N O S A N  '' 13 

100: MICO-FUME': M Y  LON " : M Y  I,ON I ; "  : M YI ,OiL  L '  
85: N 521'": NALCON 243h:  PREZERVIT"; S.I'AIJFFEfI 
N N  521: 'I 'HIADIA%INh (I'CS l.IClDE): I.IALON". 
TKOYSAN'" 142; UCC 97@ 
Producers: R A S F Agr i c ti I tu r i i  I Prod tic t s ( G erni  my) ,  Ke in i 1-21 
Cliciiiicals (Fiiiland): Uiiioii Carbide ([is/\) 
Clremicrrl Clris.s: Unclassi tied 
Et-'.4/OPP PC Code: 035602 
C(ilifi)riii(i DPU Clremiciil Code: 233 
ICSC Number: 0786 
UTECS Number: XI2800000 
EEC' Number: 6 13-008-00-X 
Uses: Dazornet i s  a soil fumigant used Lipi i i j l  gcriiiiii'i1iiig 

weed seeds, soil insects, nematodes. and soil-hotne diseases 
in liircst iiursery seed beds. tobacco crops. grcciihoitsc 
crops. and substrates for potted plants. turf. and 
ornamentals. It is  also used as an antiinicrobial agent for 
sliniicide preparations and h r  adhesives. papei--tniII 
sliniicide, paint. and cooling water slimicides. 
ttiiiirrin toxicit)* (Io~tg-teri ir)~~~':  I tit elm cd i ;I t i '  2 4 i OO 11 ph .  
I lealth Advisory 
Fi.sIt toxicip (tItre.sIroI(I)(~": I 11 ~ c r t  iicd i ;itc I 0.7 o OO 60 11 13 I>. 
M A TC ( Max i in ti in A c cc pt ah I c Tos i c a 11 t C o 11 c c 11 t rii t i o 11 ) 

Ctrrcii to~eii/ t /( i~~ir(l  C1~i.ssi~icritinir.v 
11.S. EPA Carcinogens: Group I). unclassiliable. 
ambiguous data 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111. slightly I ia~ardous 

Ucg~il( i toiy  Aiitliori~p: 
Actively registercd pesticide in Califoi-nia. 

RCRA Section 26 I tiazardous Constituents 
EPA 1 lazardous Waste Number (RCRA No.): U j 6 6  
IlPCRA Section 3 13 Form R tlc / I I / H / / J I / , Y  conceiitrntion 
rcportiiig level: I .0?% 

Description: White cry s ta 1 I i 11 c s o  I id . N cii r I! ocl o r I c s s . 

Slightly soluble in water: solubility ~ I . < O O  nig'l f ( C  25' C 

Molecular \veight = I 62 2 7 .  Me1 t i i ig~ ' l~ ' rcc~ i iig poi t i t  

I 02  3.2  1 I0 " 111111 

ctii 20°C. f-.lasli point ~ 9 3 ' C  Coinbu~tible ill d u s l  IOimi. Log 
K,>!\ -7 I .38 .  IJnlikely to bioaccuinulate iii tiiiirinc organisms. 

lir~oiiii)(itii)ilitie.s: Se  11 5 it i vc to I 11 o i sl t i I-c ;I ii 11 I1 ci i I 

Decomposes on heating above I02,'c'. pi-oduciiig I ~ I C  

ft i i i ies including nitrogen oxides aiid sti lf~ur o x i d c s  

Decomposes on coiitact with acids producing carbon 
disulfide. Decomposes on contact with water or nioisttirc 
produciing tolic gases. 

( G e I-in a n y ) : 
CARBOTHIALDINP; CKAG'~: CRAG" F U N G I C I D I :  

I05  Y. (dcconlposcs). Vap01- pre"1Irc 
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Periiii.ssihle Coiicentrrrtion iii Writer: No criteria set. 

Runoff from spills or fire control may cause water pollution. 
Roirtes of Entry: Absorbed through the skin, inhalation. 
ingest ion. 
Hrrrinfirl Effects rind $)1iiiptoiiis 
Sliort Term Esposirrc: Irritates skin and a severe eye 
irritant. Poisonous if swallowed. 
Long Term Esposi~re: Skin sensitizer. 
Poiiits of Attrick: Skin. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
IS minutes, occasionally lifting tipper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iminediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure. 
begin rescue breathing (using tiiiivei-sal precautions) if 
breathing has stopped. and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities o f  water and induce vomiting. Do not make an 
tinconsciotis person vomit. Do not induce vomiting when 
form u I at ions contain i ng pet ro I e ti in so I ven t s are ingested . 
R~ferences: 

California Environmental Protection Agency "Chemical 
List o f  Lists." Sacramento C A  (Fcbrtiary 1997) 

2,4-DB 

Clse 7jy~e: Herbicide 
CAS hiiiiiber: 04-82-6 
Fnrniulri: C,,,H ,(,C120; 
S j w m p i i s :  A c i do 2.4 -d i c I or o f  en o s i I? ti t i r i co  ( S 1x1 n i s l i  ) : 2.4 - 
D butyric; Butanoic acid. 4-(1.4-dicIiloroplieiioxy)-: Butyric 
acid. 4-(2.4-dicliloroplieiioxy)-: CasweII No. 3 16: 4(2.4- 
DB); 4-(2,4-DicIiloroplienosy)but);l-ic acid; y-(2,4- 
Dichlorop1ienosy)btityric acid; 2.4-DM 
Trrirle h"rriie.s: B U T I R E X h ;  B U T O R M O N E " ;  
BLJTOXON"'; f3U'I.0XONEh; BUTOXONE" ESTER: 
BUTOXONE*'  AMINE:  BUTYRAC"; RIJTYRAC"' I 18: 
BUTYRAC' 200; RUTYRAC" ESTER: CAMPBELL'S" 
D B  STRAIGHT;  C A M P B E L L ' S h  REDLEGOR;  
D E S O R M O N E  K L E A N - U Ph' ; 

EMBUTONEh:  EMBIJTOX"; LF,GUMEXh D 
Prorlircers: A I I Marks (UK): Lancaster Synthesis ( I JK) ;  
M akh t esl i  i m - Agan ( I srae I ) ; IJ n i t ed Ph os p liorti s ( I 11 d i a) 
Clieriiicrrl Clrrss: Ch loro phenoxy coin po ti nd : Ha lo-organ ics 

E P M O P P  P C  Cork: 03080 I 
Crrlifimiiri D P R  Clieriiicril Code: 5020 
RTECS Niimher: ES9 I00000 
EINECS Niriiiher: 102-366-9 
Uses: 2.4-DB i s  a selective systemic herbicide used to 
control annual and perennial bi-oadlcaf'weeds in many field 

E M B U T 0 X 

crops such as alfalfa. peanuts. cereals and so! bcaiih; t i s c ~ l  'ih 

a defoliant. In  the plant, the compound changes to  2.4-D and 
inhibits growth at the tips o f  stems and roots. 
I I iri i iri i i  tosiciq ( loi ig-ter i~i ) '~~' :  120\z.-70. 00 p pb. I 1 ea I tli 
Ad v i sory 

Fish to.viciQ (Ilrrcsli old) 177': I .ow 2 69. S 5 6 5 7 p 12 h . Vl A ' IT  
(Maximum Acceptable Toxicant Concentration) 
C(rrciiio~eii/Hrrzrrrrl C1rrssificrrtioir.s 
Label Signal Word: CAUTION 
T R I D ev e I o p rn e n t a I 
developmental tosiii 
Regiilritorq, AirtIiori!y: - I-:ITKA Section 3 I 3  Foriii K C / P  / I / ; u ; / I I / s  coriceiilratioi 

reporting level: I .0%0 
EPA 40 CFR 372.65. Specific Toxic Clieiiiica l.istiiigs - AB 2588-Air Tosics "I lot Spots" Chemicals (CAI,) as 

clilorophenosy pesticides 
The  "Director's L is t "  (CAIX)S t~ lA )  21s c l i l o i . ~ ) ~ ~ l i c t i ~ ) \ ~  
pesticides 

Dcscriptioii: W h i te to I i gh t- h rown cry s t a I I i 11 e so I id . S I i g I1 t 
phenolic odor. Soluble in water; solubility = 46 mgll. h? 

25°C. Molecular weight ~~ 249.09. Melting'FreeLing point 

=I 19°C. Vapor pressure = 3.5 s 10 mmt-ig Q 25'C(est). 
Log K,,,, = B3.5. Values above 3.0 are lil.cel!, to 

bioaccumulatc in marine organisms. 
Incoiii~~ritil~ilitie.s: Keep away from ox id izers. s t i  I fiiric acid. 
ca 11s tics. ii I lmio I a n 1  i iics . 
isocyanates, alkylene oxides. eptctiloroh\drin; sliglirl! 
corrosive to iron. altimintim. zinc. 
Peririi.s.sihle Exposirre Liiiiits iii Air: 
Detcriiiiiirrtioii in Air: Filter: none: Gravinietric; NlOSl I IV 
[Particulates NOR; #050O (total). i:0600 ( iup i i .ah le) ) .  
Pernri.s.sihle Concentrritiorr in Wirter: No criteria set 

Rtiiioff'from spills or l i re  control may ciitisc natci- pol lut ion 
Roi~tcs ofEir[i:i,: I 11 Ii ii I il t i o 11. i 11 ge st i o 11. i i  h s o  I- bci l  t I1 in 1 tigl i i tic 

skin. 
Hrrrii! fir1 Effects riiirl Sjwiptoiiis 

Short Term Exposirre: Poisonous: may b e  fatal i f  inhaled. 
swallowed. or absorbed tlirotigli skiii. SevercI j ,  i r r i ta tes CJCL 

skin and respiratory tract, with burning sensatioii, p i n .  
redness and swelling. Metabolic stiinulant. If inhaled. causes  

coughing, dilated ptipils, ticadaclie. prol'iisc 1x1-spcialioii. 

intense thirst. extreme fatigue. rapid pulse. high IZcei-. 

clammy, flushed skin. rapid breathing. i i i i t isei i ,  vomitiiig. 

cyanosis (bluish tint to skin and lips). anxiety and conI'tision. 
co ii v ti Is  ions r i s I\ of I ti iig ede I ii a. I 1' s wi I I o \i ccl , tu  c t' ;I ii c l  I i 11 \ 
ttirii bluish. Liver iii.itiry \vith associated jaundice. k id i i q  
failure. and cardiac arrhythmias are commonlq noted. Nerve  
daiiinge. which ma\ b e  dcla\.cil. ilia! iiii'luclc s \ ~ c l l i t i g  0 1 '  

legs and feet. i i i i i sc le  twitch and sttipoi- S e ~ e r c  cxpositi-e ciiii 

cause death from heart failure. D u s t  01- liquid I c l i  iii  cotitiii't 

with the skin for several Iiotirs maq be absorbed. 'l'liis mil! 
result iii severe delayed s! mptoni r  as l i s t e d  a b o i i ~  l ' l i c i c  

symptoms inay last for months or years. 

T o  s i II : R e prod 11 c t i v e a 11 ( 

animori ia. a I i pliat i c am i nes. 
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Long Term E.vposi4re: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the niantifacturiiig process) 
over a five to ten year period at levels above 10 ing/iiii 
complained of weakness, rapid fatigue. headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects h ti ma ii rep roduc t i on 
foiiits of Attrrck: Eyes, skin, respiratory system, central 
nervous system. cardiovascular system. liver, kidney 
Merlicrrl Sirrveillrrnce: See a physician if poisoning is 
suspected for if redness. itching, or burning of  the skin or 
eyes develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
IS minutes. occasionally lifting upper and lower lids. Seek 
medical attent ion immediately . If t I1 is c hem ical contacts the 
sk in , remove con tam i 11 at ed c I o t Ii i iig a ti d wash i iii m ed i a t e I y 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure. 
begin rescue breathing (using tiiiiversal precautions) if 
breathing has stopped. and CPR if heart action l ias stopped. 
Transfer proniptly to a medical facility. When this chemical 
lias been swallowed, get medical attention. Do 1701 induce 

are i17ge.s/cd. Otherwise. give large quantities of water and 
induce vomiting. Do not make an titiconscious person vomit. 
Refereiices: 

EXTOXNET, Extension Toxicology Network, 

1’0111 ilil7g \ 11 /7~17 , / (J l ‘ / 11  i / / U / ; ( J / 7 , S  C O 1 7 / ( / i l 7 i / 7 ~ ~  / 1 ~ ~ / / ~ 0 / ~ 1 / 1 1 /  SO/1‘CJ17/.Y 

“Pesticide Information Profile, 2.4-DB.” Oregon State 
University. Corvallis. OR (Julie 1996). 
11 [ti>: ex tox nc I .  ors t .  c d  ti 17 i p s  2 -1-1 1 L3. 11 t i ii  

List of Lists.” Sacramento CA (February 1997). 
California Environmental Protection Agency “Cheiiiical 

DCPA 

Use Type: Herbicide 
CAS Nirnilwr: I86 1-32- I 
Foriiurlrr: C ,,,H,CI,O, 
Alert: A General Use Pesticide (GUP) 
Jjworrynis: Cli lorthal-di methyl : C h lorthal-me thy I ; Dime t t y I 
t e t r a c  h I o ro t e r e  p t i  t 11 a I a t  c ; 2 , 3 . 5 , 6  - 
tetracliloroterephtlialate: Chloi-thal dimethyl; 2,3.5,6- 
Tetrachloro- 1.4-benzenedicarboxylic acid, dimethyl ester: 

Tetraclilorotereplitlialic acid. dimethyl ester: 2.3.5.6- 
Tetraclilorplitlialsaure-dimethylester (German) 
h‘ole: “DCPA” is also a synonym for Propanil (CAS 709- 

Trtrrle Nrrmes: ACME’”. I’bi/Gordoti (USA): DAC 893 ”. 
Ainvac Chemical (USA); DAC’I‘HAL“. Amvac Chemical 
(LISA): DACTHAI,k W-75: DECIMATIEk (with 
Propach I or); FATAL ”, GREEN WEEDER ’’ , Pb i,’Ciordoii 

D i iii e t h y 1 

98-8) 

(USA) 

Protlircers: Amvac Chemical (USA); Epochem (China). 
ISK Biosciences (USA); PbiGordon (USA):  Ntiliirm 
(Australia) 
Clreiriicrrl Clcrss: Orgaiiochlorine; all.r>I ph tha la~e ;  
c Ii I or i natcd ben zo i c ac id 
EPA/OPP PC Code: 07870 I 
Crrlifi,rnirr DPR Clrcmicrrl Code: I 79 
Use~s: This preemergent herbicide is used on aiiiitial 

broadleaf weeds and grasses i n  a wide spectrum of 
vegetable crops. 
U.S. Mrrxiniirm A /lo rvtrhle Resirlire Leve1.s . fbr Clr lortlr 01- 
diiiictliy/ (40 CFR 180.185): 
CROP 
Basil. dried leaves 
Basil. fiesh leaves 
Bean. mung, seed 
Bean. snap. sticcitleiit 
C ail t a I o LI pe 
Celeriac. roots 
Chicory. tops 
Chive. leaves 
Coriander. leaves 
Corn, field, forage 
Corn. field, stover 
Corn, grain 
Corn, pop, forage 
Cor11. pop. siover 
Corn, sweet, forage 
Corn, sweet, kernel plus 

Corn. sweet. stover 
Cotton, Lindelinted seed 
Cowpea. seed 

CUCU 111 ber 
Dill. seed 

Garlic 

Honeydew 
Horseradish 
I .ettuce 
M a  i:j o ram, tops 
Onion 
Parsley. dried leaves 
Pal.slcy, leaves 
Pea. blackeyed 
I’e 17 pe r 
Pepper, pimento 
I’otato 

f<ad iccli io 
I< ad  is11 , orie ti ta I .  roots 
liatlish, roois 

Ra d is 11. to p s  

cob with litisks removed 

Cress, upland 

Egg p I a I 1  t 

G i iisetia, ” roots 

P P ‘1’ 
5 
20 
2 
2 
1 

2 
3 

1 

5 
0.4 
0 . 4  
0.05 
0.4 
0.4 
0.4 

0.05 
0.4 
0.2 
2 
1 
1 
5 
1 
1 
7 - 

1 
2 
2 
5 
1 
20 
5 

2 
2 
2 
7 

> 
3 

3 

- 

- 

- 

15 
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Rutabaga 2 

Soy bean 2 
Squash, summer 1 
Squash. winter I 
Strawberry 2 
Sweet potato 2 

Turnip 2 
Tomato I 

Turnip, greens 5 
Vegetable, brassica. leafy. 

group 5 5 
Watermelon 1 
Crrrciii(jgeii/Hrrzrrrrl C1rr.s.sifictrtiori.s 
U.S. EPA Carcinogens: Group C. possible carcinogen 
Labcl Signal Word: CAUTION 
W H O  Acute Hazard: Class IJ. unlikely to be hazardous 

Regiilrrtoiy A srtli oriQ: 
Actively registered pesticide in Califoi-nia. 
Washington state requires supplemental labeling as 

Description: W 11 i te crys ta I I i f ie so I id , Essen t i a I 1 y odo r I ess . 
Practically insoluble in water; solubility = 0.5 ppiii @ 25°C. 
Molecular weight 33 I .97. Me1ting:t'reeziiig point = 155°C. 
Vapor pressure <0.4 mml Ig  (3 30°C. 
Iiicoiiiprrrihi/itie.s: M ay react violently with s tro iig ox id  i zc rs . 
bromine, 90% hydrogen peroxide, phosphorus tricliloride. 
s i Iver powders or dust . Incompatible bvi t l i  s i Iver corn po unds . 
Mixture with some silver compounds forms explosive salts 
o f  silver oxalate. 
Pernii~ssihle Concenfrtrtioir iii Wclter: N o  criteria set. 

Runofffi-om spills or fire control may cause water pollution. 
Deteriiiiiiutioir in Wrrter: EPA Methods 808 I. 608.2. 5 15.2. 
Routes of E ~ i t q , :  1 t i  l ialat ion. ingest ion. Absorbed t h o  ugh 
the intact skin. 

H(irn!firl E1fkct.s rriirl Syniptoiiis 

Short Terni Esposure: S y m p t om s i nc I tide a p pi-e 11 e n s i on. 
anx iety , con fusion. nervous exc i t a t ion : d izzi l i e s  ; headache; 
numbness and weakness in limbs: m u s c l e  twitching. 
tremors: nausea and vomiting: slow. shallow respiration. 
b 1 ti i s l i  fac e : con v ti Is i oii s ; I oss c) f c o t i  sc i o ti s ii es s : b re at 11 i iig 
stops: death. 
Points ofAttrrck: CNS. May be fatal if' inhaled, ingested, or 
absorbed tlirougli t l ie skin 
hfedicul Srrrveillrrir ce: M ed i c a I observation i s  
recommended for 24 to 48 hours after hreatliiiig 
overexposure. as pulmonary edema may be delayed. As first 
aid for pulmonary edema. consider administering a 

corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary iii.jury and should he discouraged for at least 72 
hours following exposure. 
First Aid: Eyes: Speed iii removing material fiom skin i s  of 
extreme importance. Eye contact can cause dangerous 
amounts oftliese chemicals to be quickly absorbed tlirougli 
the riiucoiis membrane into t l ie  bloodstream. Directly. 

D AC T H A L"' w - 7 5 

irrigate with large amounts ofplain. tepid water o r  saliiic tbi. 
20 minutes. occasionall) l ifting tlic lo\ \ct-  and t ippet- l id \  
During this time. reiiiove contact lci iscs. itcasil!. reiiiovablc 
witliout additional trauma to t l ie  eye G e t  i i iedical aid 
immediately. Have physician cl icch toi. pox,iiblc deIci! cd 
damage. Skii7: Get medical aid. Skin and/or eye coi i t t ic t  can  

cause dangerous amounts oftliese chemicals to be absorbed 
into the bloodstream. Wearing the  appropriate PPI? 
equipment and respirator for organochlorine pesticides. 
imiiiediately flush exposed skin, hair, and under iiitils \\;it11 

plain. rtinning, tepid u;ater for 20 minutes. then w a s h  t\\, icc 
with mild soap. Shampoo hail- proiiiptl>. i l l  eo i i t ' i t i i i i i~ t Ic~1.  

protect eyes. Do not scrub skin or hail-. siiicc this ciiii 

increase absorption tlirougli t l ie skin. Rinse tIiorougIil\ LL i t h  
water. Victims who are able and cooperative iiia! assist l v i t l i  
their own decontaminatioii. lienio\/c and double-hag 
contaminated clothing and personal helongiiiss. Lcatlici. 

absoidx many orgaiiocliloriiics: tlierefore. iteiiis sucli a \  

leatlier shoes. gloves. and belts shou ld  be iiiscar~lctl I t ' t l i c  
sl<i i i  i s  swollen or inflamed, c o o l  afii.cted aiwis I\ i l l1 c o l d  

compresses. /ti,ye.~/iot7; Call poison control. L o o s e n  all 
clothing. Never give anything by mouth to an unconscious 
pel-son. Get medical aid. Do iioi i1itluc.e I Y J I I I I / ~ U , ~ . *  111 c c i x \  

o f  ingestioii. the patient is at risk of CNS depi.esitoii 0 1 .  

seimres, which may lead to pulmonary aspiration dur-iiig 
vomiting. If t l ie victim is conscious and a h l e  to s \ v ~ i I I o \ z  

*administer an aqueous slurr> of act ivatcd c l i a i ~ c m l  a t  I 
gmikg (usual adult dose 60-90 g. child dose 15 50 g) .  i\ 
soda can arid straw may be of assistance wlieii offering 
charcoal to a child. The efficacy of activated cliarcoiil 1111. 
sonic orgaiiocliloriiie poisoning (such a s  c1ilorci;iiie) t i  

ti ncerta i 11. I f victim i s  / i i i ~ . ( ~ i i . s ~ , / / ~ i i , \  or / i u i ~ i / ~ ~ q  u i / i i , i i / \  / ( 1 / 7 , \ ,  

do nothing except keep victim \\ariii. * / / I  . S O U / C ~  C , O \ C > $  i ' o i i  

/ l l [ l j '  he .S /X 'Ci j ic ' t l / i \ ;  //7,Vt,.liC/ei/ ill' / ' / J l , S / J l /  ' ( J l l / / ' O /  / / I  / l l ~ / l l c  1' 

l ~ O l l l l / / i l ~ ~  hj; ll'(ij' 01 .? /U/)/e.\/lO(Jil,S /!/ \ , l ' l ~ l l / )  ( I /  l / ) ( ' c ' i l c '  ( i l t i l i i i )  

i i~ti.v/ici/ ~ I o ~ i ~ i i  wi lh i i  ciip of i l ' r i t cv .  Do i io /  <qii%e oc/ii.ii/cil 

c/i i i im)ir l  he / i )w  or i i < i / h  ipcwuc . s j ~ i i p .  l ~ i / 7 ~ 1 1 ~ 1 / i o i i .  ( j e t  

medical aid. 110 not coiitmiiiiatc ! o i i i x l t ' ,  U ciiriiig tlic 
appro p r i a te  i'o I. 
orgatioclilorine pesticides. iniiiiedi;itcl! rc'iiiovc tlic \ i c i i i i i  

li.oiii t l ie contaiiiinatecl area to l'rcsli sit‘. F o r  irilinlatiori 
exposures. monitor for respirator! dislre\\. I t  l l i c  L ic [ i rn I \  

not breathing, administer artificial respiration. Do /70/ i i .sc 

t i i o  i i / l i - / o - t ~ ~ o ~ ~ / l i  IYY i i s c ~ i / u / i o t 7 ;  1ise h+/ i i i  cisk q ? p i r u /  11.v I f 
cough or breathing ditficulty d e c c l o p ,  c ~ ~ t l t i ~ i ~ c  loi 
respiratory tract irritation. bronchitis. or pneuniotiitis. I t '  
breathing is  d i f t i c  ti I t, ad m i 11 ister I OO'! o Ii ti i i i  id i t i  cil 

nietlical help arrives. Do iiot leave I ictiiii i i t i ~ i t t w c l ~ d  

Ref i.rences: 
IJ.S. Environmental Protection Agency. OI'licc o f  
I'esticide Programs. Pesticide Rcsidtie I ,iiiiith. 
"Clilortlial-dimctlily..' 40 CI-li I SO. 185. 

\ \ \ v \ \  cpii novpc5iiciiJci; tiwJ I ic\ \  101s I i in t  

I' P E e q 11 i 11 111 e ii t ii ti d r e  s 11 i r ~ i  I o I. 

sllpplemental oxygen tllr~ough ~~ag' l l l~ ls l \  ap~"lr"l1is lll l l l l 
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U . S . En v iron men ta I P ro tec t i on Agency . " Re reg i  s t 1-21 t ion 
Eligibility Decision (RED). DCPA." Office ofPrevention. 
Pesticides and Toxic Substances. Washington, DC 
(November 1998). ht tp:  ' . \\ .-\c-w.cl,a.~ov~l~ l'l>s.'0;370rc~l.I,df' 
U.S. Environmental Protection Agency. "Reregistration 
Eligibility Decision (RED) Facts. DCPA," Office of 
Prevent ion . Pest i c ides a ti d To x i c S ti 12 stances . 
W a s h i n g t o n ,  D C  ( N o v e m b e r  1 9 9 8 ) .  
h t I p : / h w \ v .  epa. P,OV 'I< 1 ,; 1 Is, t ic  t sli ec t s 4 1 7  0 f hc I .  pelf‘ 

EXTOXNET. Extension Tokicology Network. "Pesticide 
I n form at i on DC PA. C I o rt h a I - 
dimethyl," Oregon State University, Corvallis. OR (lime 
1 996). h t t p : ~ ~ c s t o s i i c t . o l - s ~ . c ~ i ~ i ~ ~ ~ i ~ s ~ l ~ ~ l ~ ~ ~ . l i t i i i  
C a I i forn i a En v i roil men ta I Protect i on Agency "C h em i ca I 
List of Lists," Sacraniento CA (February 1997). 

Pro fi le, C Ii I ort h a 1. 

Decanoic Acid 

Use T):lpe: Microbiocide 
CAS Nirniher: 334-48-5 
Foriiiirlr: C ,,]H?,,O2 
Syiroiij*nis: Acido decanoico (Spanish): Capric acid; 17- 

Capric acid; Caprinic acid; Capryiiic acid; /~-Decanoic acid; 
~ - D e c o i c  acid; Decylic acid: u-Decylic acid; I -  
Noiianecal-boxylic acid 
Trrrrle N(riites: ECONOSAN '~. West Agro (USA); 
HEXACID:"-1095: NEO-FAT 10'" 
Proriircers: West Agro (USA)  
Clremicrrl CI(i.s.s: lJ  nc lass i fied 
EPA/OPP P C  Code: 128955 
Crrlifiwnirr D P R  Clreniicrrl Code: 23 I5 
C'.ses: Used in  cleaning. sanitizing and disinfecting 
applications for food processors and dairy farmers. 
C(ircinc~~eir/tl(rzrrrrl Ci(issif icrrtioiis 
Label Signal Word: DANGER 
Regiilrrtoy Aiithori!~: 

Actively registered pesticide i n  California. 
Description: White crystalline solid or needles. Unpleasant. 
rancid odor. Insoluble iti \vater. Molecular weight = 172.26. 
Density 7 0.8858 @ 40°C. Boiling point = 268--270"C @? 
30 mml Ig. MeltingiFreeziiig point 3 IL3?"C. Vapor 
pressure = 1 mm @ 125°C. Flash point ,I 10°C (cc). 
Hazard Identification (based on NFPA-704 M Rating 
System): Health Hazards (Blue): 0: Flammability (Red): I :  
Reactivity (Yellow): 0. I,og I<,>,\ I .86. Unlikely to 
bioaccumtilate in marine organisms. 
Iiiconiprrtihilitie.s: An organic acid. Keep away from 
oxidizers. sulfuric acid, caustics. ammonia, aliphatic amines. 
a I ka ii o I a iii i n e s. o x i d e s. 
epichlorohydrin. Corrosive solution: attacks most coiiinioii 
metals. React violently with strong oxidizers. bromine. 9004 
hydrogen peroxide. pliospliortis trichloride, silver powders 
or dust. Mixture with some silver compoiiiids I b r m s  

i  s o  c y a n a t  e s . a I k y I e n e 

explosive salts of  silver oxalate. Incompatible \ v i t l i  s i l v e r  

corn po tinds. 
Roiife.~ of Errtry: Inhalation. ski ii and eye con tact. ingest ion 
Hirrnlful effects r r i r r l  .!$virptoiir.s 

Short Teriii Expsi ire:  Vapors cannot be tolerated eveii a1 

low concentrations: can cause sevei-e irritation 01' c) e h  ;iid 

throat; inay cause eye and lung iiijtiry. If inhaled. c~t i ses  
coughing or difficult breathing. Coiitact I\ itli liqiiid 01- solid 
causes second aiid third degree burns in  ii s1wi.t iiiiie. 

iii.jtiriotis to the eyes. If s~va l l o~vcd .  causes nausea and 
vomiting. Toxicity by ingestion: Grade 3: LD;,, y- 129 iiig kg 
mouse. intravenous. 
Lorig Term Expsi ire:  M a y  causc I Ling damage. 

Merlicrrl Sir r veilinr ce: L 11 ii  g s - ray. 

Fir.st Aid: If this clieiiiical gets into the eyes. rciiiovc a n )  

colltact lenses at 011 

I5 minutes, occasionally lifting upper and loner lids. Seek 
medical attention immediately. Ifthis cliciiiical contac1s llic 

skin. remove contaminated clothing and wash irnmediatrl! 
with soap and water. Seek medical attentioil iiiiiiiediiitcl) . 1 1 '  
this chemical has been inhaled. remove from exposure. 
begin rescue breathing (using tiiiivcrsiil precautions) i  1' 

bi.catliing liiis stopped, and CI'K il'licai-t i i c l i o i i  l i ; ~ ,  ~ i o p p ~ x l  
I ransfer promptly to a medical facility. When this clietiiiciil 
has been swallowed, get medical atleiition. I f '  victiiii I \  

conscious and able to swallo\v. liiivc v i c t i i i i  cii-inh 4 10 S 
ounces ofwater. Do not induce vomiting. \'ole / O / I / / I , , \ / ~ . / ( / / I  

or triifhorizcd iiiedicir/ pcr.sor7/7c/: Medical observation is 
recommended for 24 to 48 Iiotirs atter breatliiny 
ovcresposurc. as pulmonai.!. edema ins> bc i iela! 4 A \  lii.sl 
a i d fo r p ti 1 mon ary edema. cons  i d c r ad iii i  i i  i stc i ii y i i  

coi-ticosteroid spray. Cigarette smoking iiia!. c\trcerbcitc 

plmonary  iti.iLiry and should be dtscoui~aged li)r ill 1e;ihl 7 1  
hours following exposure. 
RKf erences: 

Califoi-nia Environmental Protcctioii Agency "Clieiiiic:il 
I,ist of I.ists." Sacraniento CA (I-cbrtinr! 1007) 

iiid irrigkite iniiiiccliakl! I'or ;it lc , ihi  

- _  

D-D mixture 

Use 7 j - p :  I.'tiniigant and neniaticide 
CAS Niriirher: 8003- 19-8 
Formilri: C ;  H,,C Il.C; H ,C I 
.S)vroii~pii~s: I ,j-DicIiloro- I -propelit.. i i i is t t i rc u i ~ l i  I .1- 
d i c Ii I o ro pro pane: I .2 - 

D i c 11 I o r o  p r o  pa  ii e LI i c I1 I o i 'p r o  p a  ti - 
I)iclilorpropeiigeiiiiscli (German): t-N.1' 8.420: Mczcla d c  
dicIoropropenoydic1oro~~r~)~~ai io  (Spanish j: Miiliii-c oI'I.3- 
dichloropropane. 1.3-dicliloropropeiie. aiid related C: 

Trtitlc~h/(rnrc.s: DOWFLJMISh-N. DOM AyroSciciiceb ( I  'S:\J. 

Prodircers: Dow AgroScienccs (LJSA j 

I 3 - D i c Ii I o rop ro pe 11 e i i  11 d 
iii i  x t ti r e  : 

co I l l  po LI I1 d s 

N[:MAFENE': T E L O N E k ;  NEMAt'ENEh: V l I ~ D l ~ N ' ~ - l ~  
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Clieniicril Cluss: 
hydrocarbon. aliphatic 
EPA/OPP PC Code: 029003 
Cdijorriiri DPR Clieriiictil Code: 
RTECS Number: TX9800000 
EINECS Number: 208-826-5 
Uses: Con t ro Is p I ant paras i tcs ( 11 e in a tod es . s y in p h y I ids , a ti d 
wireworms) on a broad range of crops; pre-planting 
treatment to cankers on peach trees and other fruit; controls 
quackgrass in white potatocs crops. 
Regiilritory Aiitlrori(i~: 

The "Director's List" (CALK>SIHA) 
Clean Water Act: Section 3 1 1 IHazardous SubstancesiRQ 
(same as CERCLA): Toxic Pollutant (Section 40 I .  1 S) 
RCRA Section 26  I Hazardous Constituents. waste 
number not listed 
EPCRA Section 304 RQ: CERCLA. I00 Ib (45.4 kg) 
Marine pollutant(49CFR. Subchapter 172. I0 I .  Appendix 

Descriptiorr: Straw to amber liquid. Pungent. garlic-like 
odor. Sinks and slo~vI>~ mixes with water. Molecular weight 
= 223.96. Density = I .4 @ 4°C (approx,). Roiling point - 
103-1 71 "C. MeltingiFreezing point (estimated) -6 I "C: 
Specific gravity - 1.2. Flash point ~~ 19°C (cc): LEI,: 5.3%; 
UEL: 14.5%: Hazard Identification (based on NFPA-704 M 
Rating System): Health Hazards (Blue): 3: Flammability 
(Red): 3; Reactivity (Yellow): 0. Vapor pressure = 4.6 kPa 
@ 20°C. Log ti,,,, - 2.0. Unlikely to bioaccumtilate in 
marine organ i  sins. 

I~icnni~~citibilities: 1 norgan i c bases ; co ti c e n t ra ted ac ids ; 
halogens; metal salts. Corrosive to iron. aluminum. 
magnesium, zinc. and other active metals and alloys. 
Perrrii,s.sible Conceatrritiorr i ~ i  Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation. ingestion. absorbed by skin. 
Hormfirl E1fect.s r ind .S)viiptoni.s 

Short Term Exposiire: Liquid: May be fatal if swallowed 
or absorbed tlirough skin. Will burn esposed tissues 
I'opoi..~: Cause eye and upper respiratory irritation and 
drowsiness. Corrosive to skin or eyes; severe irritation and 
burns. Ingestion will cause acute gstrointestinal distress, 
with congestion. Inhalation will cause gasping, refusal to 

breathe. respirator!, distress: pulmonary edema ma)' 
develop. 
Long Term Esposure: Repeated exposure may cause 
central nervous system depression. and  liver and hidney 
damage. 
Points of Attrick: Liver. kidneys. CNS. 
Me~licril Si trwil l~i~ice:  Liver a 11 d kid n e y fu n c t i  on tests . 
First Aid: Move victim to fresh air. If breathing has 
stopped. give artificial respiration. If breathing is difficult, 
administer oxygen. &~v,s ;  hold eyelids open and flush with 
water for IS minutes. Ski/7: Ilush with water for I 5  minutes: 
wash with soap and water. Remove and double bag 

Su bst i t ti t e d a I I y 1 s; C h I or i nated 

B) 

contaniinated clothing and shoes at tlic b i te  // / / I  

victim is cunscioza ~ 1 1 7 d  L I ~ / C  t o  . s i i u / / o i i  . have victim drink 
water and induce vomiting. / j  i q q o s / d  and victim i 3  

~ ~ ~ ~ c o ~ ~ ~ s c / o ~ / . Y  or /7(11.1/79 c0/71~///,~/0/7.\, do iiothing t ' \ccpt Ikccp 

victim warm. 
RCf2rence.s: - Pesticide Management Education I'rogi-am. ..t)-l> 

Misturc (Ncmafcne) Clictnical I 'roli lc 0 8-1." C ~ o t n i L , l l  

Ilniversity, Ithaca. NY (June 1984). 
littp:/ipmep.cce.cor~iell.edt~~proti les!'funi iqant:d- 
dmistiire/'fiimi-prof-dd.litni I 
California Environmental Protection Agcric! "Clicmical 

I ,ist of  Lists," Sacramento CA (February 1997) 

DDT 

U~sse Qw: Insecticide 
CAS.%'iiniber: 50-29-3 9 ( / ? , / I  '-DDT): 789-02-0 (o.p ' - [ l I ) ' l ' )  
Formtlri: C,,H,,CI, 
Alert: DDT was banned form use in  the LLS. on 1)eceiiiber 
3 I 1972. but it is still used in other countr ieb.  primaril!. iii 
the subtropics to control ii1:iIaria. 1 1  i \  i i i  l l i c  Lj.\. l.l);\ 
I'osicity Class I I .  moderately toxic. I lun ian  toxicit!' (long- 

term): High. 
Sj*rro~iy/irs: B en ze 11 e. I . I '-( 2 2 . 2  - t r i c 11 I oroe t li y I I dc 11 c ) h i \( 4 - 
chloro); u,w-1Jis(~i-cliIorc,plicnq l)-/L/j , / ~ - t i ~ i c l i l ~ ~ t ~ ~ ~ ~ I i ~ i i i c .  I . I - 
1Jis-(~1-cliloroplienyI)-11,~.2-tricliloroetliane: 2.2-Bis(p- 
c h  1oroplienyl)- I .  1 -tricliloroetliane: CIi Iorupl ic i iot l i~ i i~.  

Chloroplienotosum; I)iclilorodiplicii~l t~~icliloroctliane 2.2- 
Bis(/i-chloi-opIienyl)- I ,  I .  I -tricIiloroetliaii~: p,p'-DDT; 4.4' 
[I D T :  I) i c ti I o rod  i  ph  e n y I t r i c 11 I oroc  t 11 ii 11 c . / I .  / I ' -  

D i  c 11 I o r o  d i p Ii e ti y 1 t 1 . i  c Ii I o r o  c t I1 ;i 11 i' : 4.4 ' -  

D i c h I o r o  d i p ti e n y I t  r i c ti I c) r o e t Ii a 11 c : 

D i c I o r o d i f e n i I t I- i c I 0 r o e t a 11 ( I  ( S p a I I  i  5 11 ) . 

I~iplieiiqlt i- icl i loroetl iaiie: I iNI '  I .506:  I t l i a t i c ~  I . I I 
t i~ ic l i lo ro -2 .11-b is~~-ch lo r~~~~ l ie i i~ l ) - :  N A  276 I : N('l-L'OONO4: 
OMS 16; I'arachlorociduni: PEt3 I : I'ciitacliloi-in: I .  I .  I - 
'fricliloor-2,2-bis(4-cliloorfeiiyl)-ctlia~iii (1) i i lc l i ) .  I .  I .  I - 

7'1- icli lor-2.2-13 i s( 4-c  li lor-plien!~I )-ae t Ii a n  ( G c r in i i i i  ) : 

Triclilo1-obis(4-clilorop~ienyl)etliane: I, I . I -l'richloro-2.2- 

bis(~i-cliloropIieiiyl)etlia~i~: I .  I .  I - ' l ' ~ i c l i l ~ ) r ~ 1 - 2 . 2 - ~ l i ( 4 -  
cliloroplien~l)-~tIlanc; I . I .  I - ' I 'r icloi-tr-~.?-bis(i-clot-o-l1.i i i I 1- 

etano (Italian) 
Trcrtlse N(t~rre,s: A R KO1 ' I N E ' : A (i l i  I I- A N " ; A N ( ) 1: 1 N " . 
AZOTOX ' : BOSAN S U  I ' l iA ' : l3(  )V I I) I: I<  M 1 I .  ' . 
CCSAREX' : ClTOX' ; CLOFENO'I'AN El': DE[)EI  .O". 
DICOPIIANE"': DIDIGAM"': DIDIMAC"; DINOClDEh: 
D O D A T h :  DYKOL'"; ES'I'ONATI?': G F N I  I O X h .  
(IESAFID" GESAPON ': ( i l i S A R f X  ": (;l'SAK( 11." 

G E N  ITOX'"; GEXAREX *: ; GIJI1SAPON" : GL! I ~ S A I i O l . "  : 

I X O D  EX ' : V I:( )c' I 1) " . 

NIAGARA ZINER'h. I:MC Agricullural I'roducts Gi-oup 

C I1 I 0 r 0 p I1 e I1 0 t I1 a I1 c : u . - (. I1 I 0 1.0 1' I1 c I1 0 1 I I  L I  I1 < 

G Y RON'": HA V E RO-EX T R A : tI I I, 11 1'1. '~ I V( ) R A N  ' . 
KO PSOl I '~ ; M LJ'I'O X 1 N : 
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(USA) canceled 212 1/1986: PEN' CH": I'ZEIDAN''; R 
50@.  , RUKSEAMCh:  SANTOBANE" ' ;  ZEIDANE';  

ZERDAN E" 
Prorlucers: Fluorochem (UK):  Hindustan Insecticides 
(India); Shenzhen Guomeng Industry Co.. Ltd. (China) 
CIi emicril C1ris.s: 01-ganoc h I or i n e ; Ha I o-organ i c s 
EPA/OPP PC Code: 02920 1 
Crrliforniri DPR Clreiiiicril Code: I 86 
ICSC Number: 0034 
R TECS Number: KS 3 325 000 
EEC Nimiber: 602-045-00-7 
C!ws: DDT is an organochlorine insecticide used mainly to 

control mosquito-borne malaria. I t  was extensively used 
during the Second World War among Allied troops and 
certain civilian populations to control insect typliLis and 
malaria vectors, bubonic plague and body l i ce  and was then 
estensively used as an agricultural insecticide after 1945. By 
1970. the Bald Eagle and the Osprey population in the U.S. 
were near extinction. DDT was banned for use in Sweden in 
I970 and in the United States iii 1972. DDT i s  a relatively 
low-cost broad-spectrum insecticide. However. following an 
extensive review o f  health and environmental hazards o f  the 
use o f  DDT, [J.S. EI'A decided to ban fitrther use o f  D D T  
in December 1972. This decision was based on several 
properties of DDT that had been wel l  evidenced: ( 1 )  DD'f 
and i ts  metabolites are tosicants with long-term persistence 
in soil and water: (2) it i s  widel!, dispersed by erosion. 
runoffand volatization: and (3)  the low-water solubility and 
high lipophilicity of DD'I' result in concentrated 
accitiiiitlatioii o f  DDT in the fat of wildlife arid Iitiiiiiiiis 

which may be hazardous. Nevertheless. DDT i s  used to 

control malaria i s  subtropical countries. in Africa and some 

South American locales. where malaria i s  o f  epidemic 
proportions. 
Hirriiriir tosic'i(i' ( I o ~ r g - f e r n r ) ~ ~ ~ ~ :  High- I ,0294 I ppb. CHCl, 
(Chronic Human Carcinogen Ixvel)  
Fish tosici()i ( f l r re .~ l ro l~ l )~~ '~:  t 3  t ra h i g l i 4 .09  8 5 S p pb. 
M ATC (Mas imum Acceptable '1'0s ican t Con cent rat ion ) 
C(irciiiogeii/Hrisr:rrI C1rr.ssi~ficri~iorr.s 
U.S. EPA Carcinogens: Group B2. Probably Carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Listed; Developmental. female. male. 
IARC: Group 2B. possible carcinogen 
WHO Acute Hazard: Class I I .  inodcratcly hazardous 
En tl oc ri n e D is r 11 p to r : I< n o\vn E D  
Regiilritorp Aiitliori(r: 

Carcinogen (Animal Positive) (IAKC)"" 
Banned or Severely Restricted (Many Countries) (UN)"" 
A i r  Pollutant Standard Set (ACGIIH)"! (Australia) 
(DFG)"' (HSE)"" (Israel) (Mexico) (former USSR)"" 
(osHA)~ '~)  
(Several States)"'"' (Several Canadian Provinces) 
A B  1803-Well Monitoring Cliemical (CAL) 

A B  2588-Air 'l'osics '.Hot Spots" Chemicals (CAL) 

Proposition 65 chemical (CAL)  
I'ermissible Exposure Limits for Chemical C'ontamiiianth 

(CALIOSI IA )  
The "Director's List" (CALKISHA) 
Clean Water Act: Section 3 I I Hazardous Substance\'RC) 
4OCFR I 17.3 (same as CERCLA. see below): 
4OCFR.123. Appeiidis A. I'rioril! l'ullii[aiiih: Scc i io i i  ~< 1 

Water Priority Chemicals (57FR.l I 3 3  I .  WY93): l ' o \ i c  
Pollutant (Section 401 . I j )  

l iPA Hazardous Waste N~ttiibei- ( l<Cl<A N o . )  L O O  I 
IZCRA, 40CFR26 I, Appeiidiy 8 H : i ~ ~ i r d ~ i i s  Constituent.; 

RCRA 40CFR268.48: 6 I FR 15654. Universal ' f rea t~ne i i r  

Standards: Wastewater ( mg/l, ). 0,003 9 : N on w a s  t e u  iiic I. 

RCRA 40CFR264. Appendis 9 :  TSI) t-'aciIiiics Ciiuutid 

Water Monitoring I.isi. Suggesicd icst mctlioii(s) (l>()l 
r /g iL) :  SOSO(0. I): 8270( 10) - Superfiind'EPCKA 40CI:K302 4 110. ('l;I<Cl,,A. I Ih 

(J.S. DOT Regulated Marine Pollutant (49CI-R 172. I0 I. 

Append is B). severe pol I i i ta i i  t .  

(Ing/l\g). 0.087 

(0.4S4 kg) 

Canada. Drinking Water Qualit), 0.0.3 iiig:l, M A C  
Mesico. Drinking Watcr Criteria. 0.00 I nig,'I. 

Descripfion: D D T  is a wax! solid. c o l o t ~ l c h ~  ~ I - ~ ~ ~ ~ I I I I I I L ~  
solid. or slightly off-white poivder. Weal,. clictiiiciil ocloi- 

Practically insoluble in water: solubility = 3.2  s 10 ' ppiii ; ~ '  

25°C. Molecular weight = 354.49. Melt ing+' iwzi i ig poii i i  

== 107 ~ 109°C. Flash point ~ 72~-75"C.  Vapor  p i u \ u i ~ c  3 I 

x 10 ' miiil-lg @ 20°C. Hazard Identification (biisecl oil  

NFPA-704 M Rating System): Health 7 .  F'lainniahilii> 2 .  
Reactivity 0. I,og Kow = 6.  I 5  'tr' 30 C. V;ilue\ ;ii 01. J I X I \ ~ >  
3.0 are likely to bioaccuinulate in tiiariiic organisms. 

1rrcorrr~~~itibilifie.s: Contact \v i t I1 strong os id izers m a y  catisc 

tire and explosion hazard. Incoiiipatible with siilis ot'ii-on (11. 

aluminum. atid bases. Do not stoi-c ii i ii-oti cotitiiiiici-s 
1'erirri.ssihle Esposure 1hiif.s in ,.lir: l ' l i e  I:ederiil Itiiiii 

(OSlHA I'EI,)'"' and the ACGI t l ' "  recol1iiiiclided 'I'WA 
valiie is I iiigltii' as is  the Atislraliari. Iwiczli. I l? i . \ ic .ar i .  

L)j:(;I : 1 '. and Canadian provi i ic ta l  (Albcrra. 13C'. 

Ontario, Quebcc) value. The NIOSH IDLI I 500 in: 111'. 

The HSE. Mexican and Alberta. and BC S-I-EIL value i s  3 
mg/m'. NIOSH"' recommended REI, i s  0.5 n i g h ' .  The 
former LJSSR-IJNEP/IRP7'C projccl"" has set i i i i  MAC' iii 
workplace air o f  0. I iiig/iii' and values Ihr amhient ail. iii 
residential areas ofO.005 iiig;iii' on a momentar> Lxiji5 a i i i l  

0.00 I iiig/iii' on a daily average basis. S 
set guidelines or standards for DLI 1 in iitiibictii < i i r  ' ' 

ranging from I .8 ,&in' (I'enns?'Ivatiia) to 2.38 !I? 111 

(Kansas)  t o  5.0 &in' (Cniiiiecticut) to 10.0 ,us, 111' (North 
Dalxota) to 16.0 pglm' (Virginia) to 24 pg.111' (Nevada) 
Ilefeririiir(ition iir Air: Collection oii a filier. wol-Lup \\ iili 
isooctane. aiialysis by gas cliromatogral'li>. See N I O S I  I 
Method #S-274i's' 
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a 24 hr average; never to exceed 0.13 pglL. To protect 
human health: preferably zero. An additional lifetime cancer 
risk of 1 in 100,000 is imposed by a level of 0.24 ng/l 
(0.00024puglL). 
Various states have set guidelines and standards for DDT in 
drinking water@’) ranging from guidelines of 0.42 pg/L 
(Kansas) to 0.83 pg/L (Maine) to 1 .O pg/L (Minnesota) and 
a standard of 50 pg/L (Illinois). The former USSR has set an 
MAC of 0.1 mg/L in water used for domestic purposes and 
zero in surface water for fishing‘”). Canada has set a water 
quality MAC of 0.03 mg/L. Mexico(35) has set an MPC of 
0.001 mg/L in drinking water supply; of 0.006 mg/L in 
estuaries and 0.6 pg/L in coastal waters. 
Determination in Water: Gas chromatography (EPA 
Method 608) or gas chromatography plus mass spectrometry 
(EPA Method 625). 
Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and skin contact. 
Hurmfcrl Effects and Symptoms 
Short Term Exposure: Inhalation: Can cause irritation. 
500-4200 mgim3 has produced dizziness. Skin: Can cause 
irritation in very high concentrations. DDT can be absorbed 
through the skin if dissolved in vegetable oils or other 
solvents. Eyes: Can cause irritation. Ingestion: 1/30- to 114- 
ounce has caused nausea, vomiting, headache and 
convulsions. Other symptoms include weakness, 
restlessness, dizziness, incoordination, numbness of face 
and extremities, abdominal pain, diarrhea, tremors, and 
death. Symptoms may be delayed from % to 3 hours. 
Estimated lethal dose is between 1 teaspoon and 1 ounce. 
Can cause a prickling or tingling sensation in the mouth, 
tongue, lower face, nausea, vomiting, confusion, a sense of 
apprehension, weakness, loss of muscle control, and 
tremors, paresthesia tongue, lips, face; tremor; dizziness, 
confusion, malaise (vague feeling of discomfort), headache, 
fatigue; convulsions; paresis hands. High exposures can 
cause convulsions and death. 
Long Tern? Exposure: DDT may cause liver and kidney 
damage. Prolonged or repeated exposure can cause irritation 
of the eyes, skin, and throat. Occupational exposure to DDT 
has been associated with changes in genetic material. DDT 
levels build up and stay in the body for long periods oftime. 
Exposure to DDT and Aldrin may increase retention of 
DDT in the body. DDT causes cancer in laboratory animals. 
The U.S. EPA determined that DDT, DDE, and DDD are 
probable human carcinogens. There is no evidence that 
DDT, DDE, or DDD cause birth defects in people. Studies 
in rats have shown that DDT and DDE can mimic the action 
of natural hormones and in this way affect the development 
of the reproductive and nervous systems. Puberty was 
delayed in male rats given high amounts of DDE as 
juveniles. This could possibly happen in humans. A study in 
mice showed that exposure to DDT during the first weeks of 
life may cause neurobehavioral problems later in life. 

Points of Attack: Eyes, skin, central nervous system, 
kidneys, liver, peripheral nervous system. Cancer Site in 
animals: liver, lung, and lymphatic tumors. 
Medical Surveillance: Serum DDT level. Urine 
dichlorodiphenyl acetic acid level. Liver and kidney 
function tests. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, DDT,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e ,  1 9 9 6 ) .  
ace.orst.edulinfo/extoxnetipipsiddt.htm 
National Pesticide Information Center, “General Fact 
Sheet, DDT,” Oregon State University, Corvallis, OR. 
(December, 1999). npic.orst.eduifactsheets/ddtgen.pdf 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “DDT,” Trenton NJ 
( S e p t e m b e r  1 9 9 6 ,  R e v .  J u l y ,  2 0 0 2 ) .  
www.state.ni .usihealth/eohlrtkweb, 0596.pdf 
U.S. Environmental Protection Agency, DDT: ambient 
Water Quality Criteria, Washington, DC (1980) 
U.S. Environmental Protection Agency, DDT Health and 
Environmental Effects Profile No. 60, Washington, DC, 
Office of Solid Waste (April 30, 1980). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 3, 5 1-54 (198 1) and 5 ,  No. I ,  

New York State Department of Health, “Chemical Fact 
Sheet: DDT.” Albany, NY, Bureau of Toxic Substance 
Assessment (Mar. 1986 and Version 2). 

12-20 (1985). 

Deltamethrin 

Use Type: Insecticide 
CAS Number: 529 18-63-5 
Formula: C,,H ,,Br,N03 
Alert: Some formulations are Restricted Use Pesticides 
(RUP) 
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Synonyms: (S)-a-Cyano-m-phenoxybenzyl (1 R,3R)-3 -(2,2- 
dibromovinyl)-2,2-dimethylcyclopropanecarboxylate; 1R- 
[ 1 -a( S*),3-a)]-cyano(3-phenoxyphenyl)methyl-3-(2,2- 
dibromovinyl)-2,2-dimethylcyclopropanecarboxylate; 
Cyclopropanecarboxylic acid, 3-(2,2-dibromoetheny1)-2,2- 
dimethyl-, cyano(3-phenoxypheny1)methyl ester, [ 1R- 
(1 a(S*,3a)]-; Decamethrin; (lR,3R)-3-(2,2-Dibromovinyl)- 
2,2-dimethylcyclopropane carboxylic acid, (S)-a-cyano-3- 
phenoxybenzyl ester 
Trade Names: BUTOFLIN@; BUTOSS'; BUTOX@; 
C I S L I N @ ,  B a y e r  C r o p S c i e n c e  ( G e r m a n y ) ;  
CRACKDOWN@; DECIS@, Bayer CropScience (Germany); 
DELTA', B a y e r  C r o p  S c  i e n c e  ( G e r m a n y )  ; 
DELTAGUARD@, Bayer CropScience (Germany); 
ESBECYTHRIN@; FMC 45498@, FMC (USA); JMC 
45498"; K-OTHRINE@ dust; NRDC 161@; RU 22974'; 
STRIKER@ IEC insecticide (mixture of deltamethrin and 
tralomethrin) 
Producers: Agrimor International (USA); Agsin 
(Singapore); Bayer CropScience (Germany); Bonide 
Products (USA); Chromos Agro (Croatia); FMC (USA); 
Hockley International (UK); Ki-Hara Chemicals Ltd. (UK); 
Nagarjuna Agrichem (India); Valent BioSciences (USA) 
Chemical Class: Pyrethroid, botanical 
EPMOPP PC Code: 097805 
Crilifornia DPR Cltemical Code: 30 10 
ICSC Number: 0247 
RTECS Number: GZ1233000 
EINECS Number: 2 5 8 -2 5 6-6 
Uses: Deltamethrin is a synthetic pyrethroid insecticide that 
kills insects on contact and through digestion. It is used to 
control a variety of chewing and sucking insects that infest 
fruit, vegetables and field crops, including apples, pears and 
plums; peas, glasshouse cucumbers, tomatoes, peppers, 
potted plants, and ornamentals; hops, oats, cotton and other 
field crops. Deltamethrin is also used to control residential 
and commercial insect pests. 
Hirmmi toxicity (l~ng-term)'~'): Low-70.00 ppb, Health 
Advisory 
Fish toxicity (tliresliolrl): Extra high-0.02258 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  
Deltrrmetlirin (40 CFR 180.435): 

CROP ppm 
Animal feed 0.05 
Cotton, refined oil 0.2 
Cotton, undelinted seed 0.04 
Processed food 0.05 
Tomato 0.2 

C~ircitiogeiz/H~izard Classijications 
IAKC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected 

Tomato, concentrated products 1 

Regulatory Autliority: 
AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
FIFRA, 40CFR185: tolerances for pesticides in food 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as pyrethrum 
Actively registered pesticide in California. as pyrethrins 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 

EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) as 

Description: Crystalline solid or powder. Odorless. 
Combustible. Practically insoluble in water; solubility = 

20.002 mg/L. Molecular weight = 505.22. MeltingiFreezing 
point = 98-100°C. Boiling point decomposes on distillation. 
Vapor pressure = 2 x lo-' mmHg @ 25°C; 0.002 mPa @ 
25°C. Density = 1.22 @ 25°C. Log KO, = 5.41. Values 
above 3.0 are likely to bioaccumulate in marine organisms. 
Incompatibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Determination in Air: Collection by impinger or fritted 
bubbler, analysis by gas liquid chromatographyiultraviolet. 
See NIOSH IV, Method #5008("). (pyrethrum) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Determination in Water: Collection by impinger or fritted 
bubbler, analysis by gas liquid chromatographyiultraviolet. 
See NIOSH IV, Method #5008("). 
Routes of Entry: Inhalation, ingestion, absorbed through the 
skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous. May be fatal if inhaled, 
swallowed, or absorbed through skin. Contact may cause 
severe irritation and burns to skin and eyes. Pyrethrins can 
affect you when breathed in and by passing through your 
skin. Irritates the eyes and respiratory tract. High exposure 
can affect the nervous system causing headache, nausea, 
vomiting, fatigue, and restlessness, rhinorrhea (discharge of 
thin nasal mucous). 
Long Term Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of 
breath) or hay fever symptoms (sneezing, runny or stuf5 
nose). Allergic "pneumonia" can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Points ofAttrick: Respiratory system, skin, central nervous 
system. 
Medical Surveillance: Before beginning employment and 
at regular times after that, the following are recommended: 

(same as CERCLA) as pyrethrins 

pyrethrins 
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Lung function tests. These may be normal if the person is 
not having an attack at the time of the test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not inake an unconscious person vomit. 
Re feren ces: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Deltamethrin,” Oregon State 
University, Corvallis, OR (September 1995). 
h trp:l/extoxnet.orst.edu!pips/deItamet.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ D e l t a m e t h r i n ” ,  4 0  C F R  1 8 0 . 4 3 5 .  
ww.epa.gov!pesticides!food/viewtols.htm 

Demeton 

Use Type: Insecticide and acaricide 
CAS Number: 8065-48-3 (mixture of demeton-0 + 
demeton-S); 298-03-3 (demeton-0); 126-75-0 (demeton-S) 
Forniulri: C,H,,O,PS, 
Alert: Demeton is a mixture of Demeton-0 (I) and 
Deineton-S (11). Human toxicity (long-term): Very high. 
S’mmyms: Demeton: Demetona (Spanish); Demeton-0 + 
demeton-S mixture; Diethoxy thiophosphoric acid ester of 
2-ethylmercaptoethanol; 0,O-Diethyl S-2-(ethylthio)ethyl 
phosphorothioate mixed with phosphorothioic acid,O, 0- 
diethyl 0-2-(ethyIthio)ethyl ester; O,O-Diethyl-2- 
ethylinercaptoethyl thiophosphate, diethoxythiophosphoric 
acid; ENT 17295; Mercaptofos (in former USSR); 
Phosphorothioic acid,O, O-diethylO-2-(ethylthio)ethyl ester, 
mi  xed with S-2 -( eth y 1 thio)e  t hy I 
phosphorothioate 
Demeton-0 :  0,O-Diethyl 0-(2-(ethylthio)ethyl) 
phosphorothioate; 0-(2-(Ethylthio)ethyI) 0,O-diethyl 
thiophosphate; Phosphorothioic acid, 0,O-diethyl 0-(2- 
ethy1thio)ethyl ester; Thionodemeton 

0 , O - d  ieth y I 

D e m e t o n - S :  O , O - D i a e t h y l - S ( 2 - a e t h y I t i o -  
aethy1)monothiophosphat (Russia); O,O-Diethyl-S-ethyl-2- 
ethylmercaptophosphorothiolate; O,O-Diethyl-S-(2- 
ethy Ithio-e thy 1)-monothiofosfaat ; Die thy l-S-(2- 
(ethy1thio)ethyl)phosphorothiolate; 0,O-Diethyl S-(2- 
(ethy1thio)ethyl) phosphorothioate; O,O-Dietil-S-(2-etiItio- 
e t i l )  m o n o t i o f o s f a t o ;  0 , O - D i e t h y l  S - ( 2 -  
ethioethy1)phosphorothioate; Ethanethiol, 2-(ethylthio)-, S- 
ester with O, salt O-diethylphosphorothioate; S-2- 
(Ethy1thio)ethyl 0,O-diethyl thiophosphate; S-2- 
(Ethy1thio)ethyl phosphoric acid, 0,O-diethyl ester; 
Isodemeton; Mercaptofos teolery; Phosphorothioic acid, 
0,O-diethyl S-(2-ethylthio)ethyl ester; Thiolodemeton; 
Thiophosphate de 0,O-diethyle et de S-(2-ethylthioethyle) 
Trade Names: BAYER 8169@; BAYER 10756@; BAYER 
2511 54; BAY 18436@; DEMOX@, Aceto Agricultural 
Chemicals (USA) canceled 7/1/1987; DEMOX@; DENOX@; 
DURATOX@; E-1059@; ISOMETASYSTOX@;  
I S O M E T H Y L S Y S T O X @ ;  I S O S Y S T O X @ ;  

METASYSTOX FORTE@; METHYL ISOSYSTOX@; 
MITOL@, American Refining & Manufacturing (USA) 
canceled 1/6/1983; PO-SYSTOX@; PS-SYSTOX@; 
SY STEMOX@; SY STOX@, Bayer Cropscience (Germany) 
canceled 4/23/1986; SYSTOX THIOL@; THIOL- 
SYSTOX@; UL@ 
Demeton-0: BAYER@ 8 169; DI-SEPTON@; E-1059; 
D I S Y S T O N @ ;  M E R C A P T O F O S @  ( R u s s i a n ) ;  

M E T A I S O S E P T O X ~ ;  M E T A I S O S Y S T O X @ ;  

T H I O D E M E T O N ~ ;  T H I O N O D E M E T O N @ ;  
THIOLMECAPTOPHOS@ 
Producers: Bayer Cropscience (Germany) 
Cliemical Class: Organophosphate 
EPMOPP PC Code: 057601 (mixture of demeton-0 + 
demeton-8; 057602 (demeton-0); 057603 (demeton-S) 
C(i1ifornia DPR Clzemical Code: 566 (Dementon) 
ICSC Number: 0864 (dementon-S) 
RTECS Number: TF3 150000 (mixture of demeton-0 + 
demeton-S); TF3 125000 (demeton-0); FT3 130000 
(demeton-S) 
EEC Number: 0 15-03 1-00-5 (demeton-S); 0 1 5-030-00-X 
(demeton-0) 
Uses: Demeton mixture is a plant systemic and extremely 
toxic to bees, fish and wildlife. 
Human toxicity (long-term)(77): Extra high-0.28 ppb, 
Health Advisory 
Fish toxicity ( t l tre~l told)(~~: High-3.85 10 1 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
CarcinogerdHazard Classi@ation 
Label Signal Word: DANGER; WARNING, DANGER 
(demeton-s) 
WHO Acute Hazard: Class lb, highly hazardous 
(demeton-s) 
Regulatory Authority: 

Banned or Severely Restricted (in agriculture) (Germany 
and Russia) 



 

Demeton 303 

Very Toxic Substance (World Bank) 
AB 1803-Well Monitoring Chemical (CAL) 
EPAISARA 302 (EPCRA) Extremely hazardous 
substances 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
Air Pollutant Standard Set (ACGIH)“) (Australia) 
(DFG)”) (Israel) (Mexico) (OSHA)‘58) (Several States)(60) 
(Several 
Canadian Provinces) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 

For demeton and demeton-S. 
SuperfundIEPCRA 40CFR355, Appendix B Extremely 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Clear, light yellow to light brown, oily liquids. 
Colorless to pale yellow, oily liquid (demeton-0). Odor of 
sulfur compounds. Slightly soluble in water; solubility = 25 
mg/L (demeton-0). Molecular weight = 258.38 (demeton- 
0). Melting/Freezing point = < -13°C. Boiling point = 

92-93” @ 0.15 mmHg (demeton-0); 123°C @ 1 mmHg; 
134°C @ 2 mmHg. Vapor pressure = 1.79 to 3.4 x lo-’ 
nunHg @ 20°C. Flash point = 45°C. Explosive limits: LEL 
= 1 YO; UEL = 5.3%. Hazard Identification (based on NFPA- 
704 M Rating System): Health 3, Flaminability2, Reactivity 
0. 
fnconipatibilities: Forms explosive mixture with air. Strong 
oxidizers, strong bases, soluble mercury, other pesticides, 
and water. 
Permissible Exposure Limits in Air: The Federal limit ( 
OSHA(2) PEL) is 0.1 mgim’. The ACGIH“) recommended 
TWA value is 0.01 ppm (0.1 1 mgim’. ). The DFG, 
Australian, Israeli, Mexican, and Canadian provincial 
(Alberta, BC, Ontario, Quebec) TWA value”) is the same as 
OSHA and Mexico, Alberta, and BC set a STEL of 0.03 
ppm (0.3 mgim’). OSHA‘2), NIOSH‘*) and ACGIH“’ adds 
the notation “skin” indicating the possibility of cutaneous 
absorption. The NIOSH‘*) IDLH level = 10 mg/m’. The 
MAC in workplace air set in the former USSR is 0.02 
m~/m’(’’  3 43). Brazil has set an MAC in workplace air of 0.08 
mg/m’(’’). States which have set guidelines or standards for 
Demeton in ambient air@’) include North Dakota at 1.0 
,ugh’ and Connecticut and Nevada at 2.0 pgim’. 
Determinution in Air: Filter/XAD-2@ (tube); Toluene; Gas 
chromatographyiFlame photometric detection for sulfur, 
nitrogen, or phosphorus; NIOSH IV Method #55 14.“8) 
Permissible Concentration in Water: An MAC of 0.0 1 
mgiL in water bodies used for domestic purposes has been 
set in The former USSR‘” 43). 

Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and skin contact. 

Hazardous Substances: TPQ = 500 Ib (227kg) 

k d  

Harmful Effects and Symptoms 
Sliort Term Exposure: Demeton can be absorbed through 
the skin, thereby increasing exposure. Demeton may cause 
effects on the nervous system by cholinesterase inhibiting 
effect, causing convulsions, respiratory failure and possible 
death. High exposure (above OEL) may result in 
unconsciousness and death. Acute exposure to Demeton 
may produce the following symptoms of exposure: pinpoint 
pupils, blurred vision, headache, dizziness, muscle spasms, 
and profound weakness. Vomiting, diarrhea, abdominal 
pain, seizures, and coma may also occur. The heart rate may 
decrease following oral exposure or increase following 
dermal exposure. Chest pain may be noted. Hypotension 
(low blood pressure) may occur, although hypertension 
(high blood pressure) is not uncommon. Respiratory 
symptoms include dyspnea (shortness of breath), respiratory 
depression, and respiratory paralysis. Psychosis may occur. 
This material is a cholinesterase inhibitor. It is readily 
absorbed through the skin and is extremely toxic. Probable 
human lethal oral dose is 5-50 m a g  or 7 drops to 1 
teaspoonful for 150 lb. person. Acute dose is believed to be 
12 to 20 mg by oral route. The effects may be delayed. 
Medical observation is indicated. 
Long Term Exposure: May cause mutations. May damage 
the developing fetus. May damage the nervous system, 
causing sensation of “pins and needles” in the hands and 
feet. May cause depression, irritability and personality 
changes. Cumulative effect is possible. Demeton may affect 
cholinesterase, causing significant depression of blood 
cholinesterase. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance:.Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving organophosphate or carbaniate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of organophosphates. 
FirstAid: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
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contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. Ifthis 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Effects may be delayed; medical observation 
is recommended. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Demeton,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Demeton,” Trenton, NJ (April 1999). 
http:,’iwWw.state.ni .uslhealthleoh/rtkwebIO604.pdf 
New York State Department of Health, “Chemical Fact 
Sheet: Demeton,” Albany, NY, Bureau of Toxic 
Substance Assessment (April 1986). 

Demeton-methyl 

Use Type: Insecticide and miticide 
CAS Number: 8022-00-2; 30 1-1  2-2 (oxydemeton-methyl); 
9 19-86-8 (demeton-S-methyl); 867-27-6 (demeton-0- 
methyl) 
Fornzulri: C,H, ,O,PS, 
Alert: Demeton-S-methyl is no longer registered for use in 
the U.S. Human toxicity (long-term): (oxydemeton-methyl) 
High High 
Synonyms: Demethon-methyl; ENT 18,862; S (and 0)-2- 
(Ethy1thio)ethyl-0,O-dimethyl phosphorothioate; Methyl 
demeton; Methyl mercaptophos; Phosphorothioic acid, 0-2- 
(ethy1thio)ethyl 0,O-dimethyl ester mixed with S-2- 
(ethy1thio)ethyl 0,O-dimethyl phosphorothioate 
Demeton-0-methyl: 0-(2-(Ethylthio)ethyI) 0,O-dimethyl 
phosphorothioate; Phosphorothioic acid, 0-(2-  
(ethy1thio)ethyl) 0,O-dimethyl ester; Methyl demeton-0; 
Methyl-0-demeton 
Oxydemeton-methyl: A13-24964; Caswell No. 455; 0,O- 
Dimethyl S-[2-(ethylsulfinyl)ethyl]phosphorothioate; 0,O- 
Dimethyl S-[2-(ethylsulfinyl)ethyl]thiophosphate; S-[2- 
( E t h y I s u I fin y I) e t h y I] 0,O-  d i m e t h y I phosphor o t h i oat e ; 
Isomethylsystox sulfoxide; Demeton-0-methyl sulfoxide; 
Demeton-S-methyl sulfoxide; Demeton-methyl sulphoxide; 
0,O-Dimethyl S-(2-eththionylethyl) phosphorothioate; 
Dimethyl S-(2-eththionylethyl) thiophosphate; 0,O- 
Dimethyl S-[2-(ethylsulfinyl)ethyl] monothiophosphate; 
0,O-Dimethyl S-2-(ethyl sulfinylethy1)phosphorothioate; 
0,O-Dimethyl S-[2-(ethylsulfinyl)ethyl] phosphorothioate; 

0,O-Dimethyl S-(2-ethylsulfinyl)ethyl thiophosphate; 0,O- 
Dimethyl S-ethylsulphinylethyl phosphorothiolate; ENT 
24,964; Ethanethiol, 2-(ethylsulfinyl)-, S-ester with 0,O-  
dimethylphosphorothioate; S-[2-(Ethylsulfinyl)ethyl] 0,O- 
dimethyl es ter  phosphorothioic  acid;  S-(2-  
(Ethy1sulfinyl)ethyl) 0,O-dimethyl phosphorothioate; S-2- 
Ethylsulfinylethyl 0,O-dimethyl phosphorothioate; S-2- 
Ethylsulphinylethyl 0,O-dimethyl phosphorothioate; 
Isomethylsystox sulfoxide; Metaisosystox sulfoxide; 
Metasystemox; Metasystemox R; Metasystox R; Methyl 
demeton-0-sulfoxide; Methyl oxydemeton S; NSC 370785; 
Oxydemetonmethyl; Oxydemeton-methyl; Oxydemeton 
methyl [S-2-(Ethylsulfinyl)ethyl] 0,O-dimethyl ester 
phosphorothioic acid; Phosphorothioic acid, 0,O-dimethyl 
S-[2-(ethylsulfinyl)ethyl] ester; Phosphorothioic acid, S-[2- 
(ethylsulfinyl)ethyl] 0,O-dimethyl ester 
Demeton-s-methyl: O,O-Dimethyl-S-(2-aethtyI-thio-aethyl)- 
monothiophosphat (German); 0,O-Dimethyl-S-(2- 
eththioethy1)phosphorothioate;  Dimethyl-S-(2-  
e th t h i o e t h y I )  t h i o p  h o s p  h a t  e ; 0 , O - D  i me  t h y I -S -  
ethylmercaptoethyl thiophosphate; O, 0-Dimethyl-S- 
ethylmercaptoethyl thiophosphate, thiolo isomer; 0,O- 
Dimethyl-S-(2-(eththio)ethyl)phosphorthioate; 0 , O -  
Dimethyl-S-(3-thia-pentyl)-monothiophosphat (German); S- 
(2-(ethylthio)ethyl)-O, 0-dimethylphosphorothioate; S-(2- 
(Ethy1thio)ethyl)dimethyl phosphorothiolate; S-(2- 
(Ethy1thio)ethyl)-0, 0-dimethyl thiophosphosphate; Methyl 
demeton thioester; Methyl isosystox; Thiophosphate de 
0,O-dimethyle et de S-2-ethylthioethyle (French) 
Trade Names: AIMCO SY STOX@ (oxydemeton-methyl); 
BAY 15203@, Bayer Cropscience (Germany); BAY 21097@ 
(oxydemeton-methyl); BAYER 2 1097@ (oxydemeton- 
methyl); BAYER 21/116@, Bayer Cropscience (Germany); 
DURATOX@; MATA-SYSTOX@, Bayer Cropscience 
(Germany); Gowan Company (USA) canceled 311 811987; 
METASYSTOX-R@, Bayer Cropscience (Germany); 
METHYL SYSTOX”, Bayer Cropscience (Germany), 
canceled 3/18/1987; ODM@; MSR’; R 2170@ 
Demeton-S-methyl: BAY 1 8436@, Bayer Cropscience 
(Germany); BAYER 25-1 54@, Bayer Cropscience 
(Germany); DSM@; DURATOX@; ISOMETASYSTOX@, 
B a y e r  C r o p s c i e n c e  ( G e r m a n y ) ,  c a n c e l e d ;  

METAISOSYSTOX@, Gowan (USA); METASYSTOX@ 
FORTE, Gowan (USA); MIFATOX@; PERSYST’ 
Producers: Bayer Cropscience (Germany); Bharat 
Pulverizing Mills (India); Ehrenstorfer, Dr. (Germany); 
Gowan Company (USA); Sigma-Aldrich Laborchemikalien 
(Germany); Demeton-S-methyl: Bayer Cropscience 
(Germany); Gowan Company (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 058701; 058702 (oxydemeton- 
methyl); 058703 (demeton-0-methyl); 057603 (demeton-S- 
methyl) 
California DPR Chemicul Code: 4063 

ISOMETHYLSYSTOX’; METAISOSEPTOX@;  
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ICSC Number: 0862 
RTECS Number: TG 1760000; TG 1750000 (demeton-S- 
methyl) 
EEC Number: 0 15-03 1-00-5 
CurcinogeidHrrzard Classifications 
WHO Acute Hazard: Class 1 b, highly hazardous 
California Prop. 65: Listed; Developmental toxin, female, 
male for the oxymeton-methyl form. 
TRl Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: WARNING, DANGER (Demeton-S- 
methyl) 
WHO Acute Hazard: Class lb, highly hazardous 
( Deineton-S-methyl) 
Uses: Used to control leafminers, thirps, whiteflies, aphids, 
leaflioppers and mealybugs, primarily on flowering 
ornamental plants. Demeton-S-methyl not registered for use 
in the U.S. Demeton-S-methyl is a systemic and contact 
insecticide that is used to kill sucking insects such as aphids, 
sawflies and spider mites in fruits, vegetables, potato, 
cereals, ornamentals and forestry management. 
Human toxicity (long-term): (oxydemeton-methyl) 
High-3.50 ppb, Health Advisory 
Fish toxicity ( t l~reshold)(~~: Low-1 59.50 1 16 ppb, MATC 
(Maximum Acceptable Toxicant Concentration); 
(oxydemeton-methyl) Intermediate-89.05435 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Regulutory Authority: 

Banned or Severely Restricted (Restricted In Many 
Countries) (UN)”’) 
Proposition 65 chemical (CAL) (oxydemeton-methyl) 
Air Pollutant Standard Set (DFG)”) (ACGIH)“’ 
The “Director’s List” (CALIOSHA) (Demeton-S-methyl) 
EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 500 Ib (227kg) (Demeton-S-methyl) 

* EPCRA Section 304 RQ: EHS, 1 Ib (0.454 kg) (Demeton- 
S-methy I)  

Description: Demeton-methyl is a colorless to pale yellow 
oily liquid with an unpleasant odor. Slightly soluble in 
water. Molecular weight : 230.3 1. Hazard Identification 
(based on NFPA-704 M Rating System): Health 2, 
Flammability 2, Reactivity 0. Vapor pressure = very low. 
Log K,, = 1.33 (Demeton-S-methyl). Unlikely to 
bioaccumulate in marine organisms. Physical and 
toxicological properties may be affected by the carrier 
solvents used in commercial formulations. 
Ii~conipatibilities: Strong oxidizers such as chlorine, 
bromine, fluorine. Demeton-S-methyl may react violently 
with antimony(\/) pentafluoride. Incompatible with lead 
diacetate, magnesium, silver nitrate. May be dissolved in 
hydrocarbon solvent such as xylene which forms an 
explosive mixture with air. Oxidizers (chlorates, nitrates, 
peroxides, permanganates, perchlorates, chlorine, bromine, 
fluorine, etc); strong acids, strong bases, soluble mercury, 
other pesticides, and water. 

Permissible Exposure Limits in Air: ACGIH“) 
recommended TLV is 0.5 mg/m3 TWA, with skin notation. 
The DFG MAK is 0.5 ppm (4.8 mg/m3)(3). This chemical 
can be absorbed through the skin, thereby increasing 
exposure. Demeton-S-methyl: The OSHA PEL@’) is 0.1 
mg/m3. The ACGIH TWA value is 0.01 ppm (0.1 1 mg/m3 
). OSHA, NIOSH and ACGIH adds the notation “skin” 
indicating the possibility of cutaneous absorption. The 
NIOSH IDLH level for demeton is 10 mg/m3. 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides(’x’. 
For Demeton-S-methyl: 
FilterIXAD-28 (tube); Toluene; Gas chromatographyIFlame 
photometric detection for sulfur, nitrogen, or phosphorus; 
NIOSH IV Method #5514(”). 
Permissible Concentration in Water: For Demeton-S- 
methyl: A MAC of 0.01 mg/L in water bodies used for 
domestic purposes has been set in the former USSR(3‘.43). 
Routes of Entry: Inhalation and through the skin 
Harmful Effects and Symptoms 
Short Term Exposure: Methyl demeton can be fatal by skin 
contact even ifthere is no feeling of irritation. Exposure can 
cause rapid, fatal organophosphate poisoning. Acute 
exposure to this chemical may produce the following signs 
and Symptoms: pinpoint pupils, blurred vision, headache, 
dizziness, muscle spasms, and profound weakness, 
vomiting, diarrhea, abdominal pain, loss of coordination, 
seizures, coma and death. The heart rate may decrease 
following oral exposure or increase following dermal 
exposure. Hypotension (low blood pressure) is not 
uncommon. Respiratory symptoms include dyspnea 
(shortness of breath), respiratory depression, and respiratory 
paralysis. Psychosis may occur. Eye contact may cause 
irritation. Delayed pulmonary edema may occur after 
inhalation. See also Demeton entry. 
Long Term Exposure: May cause mutations. In animal 
studies this chemical causes a decrease in fertility and is 
toxic to the animal fetus. See also Demeton entry. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
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carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes; Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation; Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagimask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion; Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be speclfically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 

pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes; 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of I .O to 2.0 mg 
or pediatric dose of 0.0 1 mgikg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgkg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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U.S. Environmental Protection Agency, “Chemical 
Profile: Deineton-S-Methyl,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
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Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
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Systox). 

2,4-DES-sod i u m 

Use Type: Herbicide 
CAS Number: 136-78-7 
Formula: C,H,CI,NaO,; CI,C6H,0(CH,),0S0,Na 
Alert: Tolerances for Sesone were revoked by the U.S. EPA 
March, 1999. 
Synonyms: 2,4-DES-Na; 2,4-DES-natrium (German); 2- 
(2,4-Dich 1orophenoxy)ethanol hydrogen sulfate sodium salt; 
2,4-Dichlorophenoxyethyl sulfate, sodium salt; Disul; Disul- 
Na; Disul-sodium; Natrium-2,4-dichlorphenoxyathylsulfat 
( G e r m a n ) ;  S E S ;  S e s o n e ;  S o d i u m - 2 - ( 2 , 4 -  
dich1orophenoxy)ethyl  sulfate;  Sod ium-2 ,4 -  
dichlorophenoxyethyl sulphate; Sodium-2,4-dichlorophenyl 
cellosolve sulfate 
Trade Names: CRAG HERBICIDE la; CRAG SESONE@; 
SCATHE PEANUT HERBICIDE@, Landia Chemical Co. 
(USA), canceled 11/13/1986 
Clienzical Class: Chlorophenoxy acid or ester 
EPA/OPP PC Corle: 030602 
ICSC Number: 1 142 
RTECS Number: KK4900000 
U S .  Maximum Allowable Residue Levels for Sesone (40 
CFR 180.102): 

CROP PPm 
Asparagus 2.0 
Peanut hay 6.0 
Peanuts 6.0 
Potatoes 6.0 
Strawberries 2.0 
C(Ircii~ogeii/Hazar(l Classijications 
IARC: Group 2B, possible carcinogen 
Label Signal Word: CAUTION 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)”) (OSHA)(58’ 
(Several States)@’) 

Permissible Exposure Limits for Chemical Contaminants 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CALIOSHA) 
Description: Colorless, crystalline solid. Odorless. Very 
soluble in water; solubility = 25% @ 25°C. Molecular 
weight = 309.10. Melting/Freezing point = 245°C 
(decomposes). Vapor pressure = 0.1 mmHg @ 20°C. May 
be used in a carrier solvent which may change its physical 
properties. 
Incompatibilities: Strong oxidizers, acids. 
Permissible Exposure Limits in Air: The Federal Limit 
(OSHA PEL) is 10 mg/m3, respirable fraction is 5 mg/m3(58). 
ACGIH“) as of has set a TWA of 10 mg/m3. The NIOSH‘’) 
IDLH level = 500 mg/m3. Several states have set guidelines 
or standards for sesone in ambient air@’) ranging from 100 
pglm’ (North Dakota) to 160 ,ug/m’ (Virginia) to 200 pgim’ 
(Connecticut) to 238 ,ug/m3 (Nevada). 
Determination in Air: See NIOSH Method # S-356 (11)5(”) 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion skin and eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates eyes, skin, and respiratory 
tract. High levels of exposure may cause central nervous 
system effects, convulsions. May affect the kidneys and 
liver. 
Long Term Exposure: May cause liver and kidney damage. 
Points ofAitack: Eyes, skin, central nervous system, liver, 
kidneys. 
Medical Surveillance: Liver function. Kidney function. 
Tests of nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Sesone”, 
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(CAL/OSHA) 

chlorophenoxy pesticides 
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Desmedipham (ANSI) 

Use Type: Herbicide 
CAS Number: 13684-56-5 
Fornzuli: C ,6H ,6N204 
Synonyms: 3-(Aethoxycarbonylaminophenyl)-N-phenyl- 
carbamat (German); Carbamic acid, N-phenyl-, 3- 
[(ethoxycarbonyl)amino]phenyl e s t e r ;  m -  
Carbaniloyloxycarbanilic acid ethyl ester; 3 -  
[ (Ethoxycarbonyl)amino]phenyl N-phenylcarbamate; Ethyl 
n? - h y d r o  x y c a r b a n  i 1 a t e  E t h y 1 
p h e n y l c a r b a m o y l o x y p h e n y l c a r b a m a t e ;  
Pheny lcarbamoy loxyphenylcarbamate 
Trrirle Names: BETANAL’ AM; BETANAL@-475; 
BETANEX@, Bayer Cropscience (Germany); BETAMIX@ 
70 WP, Bayer Cropscience (Germany); BETANEX@ 70 
WP, Bayer Cropscience (Germany); EP 475@; 
PROGRESS’, Bayer Cropsc ience  (Germany);  
SCHERING@ 38107; SN-475@; SN-38107@ 
Proclucers: Bayer Cropscience (Germany) 
Cliemical Class: Carbamate 
EPMOPP PC Code: 10480 1 
California DPR Chemical Code: 1748 
EINECS Number: 237- 198-5 
Uses: Post-emergence sugarbeet herbicide for control of 
annual weeds such as pigweed, wild mustard, lamb’s 
quarters, nightshade, chickweed, buckwheat, goosefoot, 
ragweed, fiddleneck, and kochia. 
Human toxicity (lo~zg-ternz)‘~~’: Very low-280.00 ppb, 
Health Advisory 
Fish toxicity (tIiresh~lrl)(~~’: Low-225.68038 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U S .  Miiximum Allowable Residue Levels for  
Desniediplzam (40 CFR 180.353): 

c a r b  a n  i 1 a t e  ; 

CROP PPm 
Beet, garden, roots 0.2 

Beet, sugar, roots 0.2 
Beet, sugar, tops 0.2 

Beet, garden, tops 15 

CurcinogedHazard Classijications 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: WARNING, CAUTION, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Rgulritory Authority: 

Actively registered pesticide in California. 
9 EPA 40 CFR 372.65, Specific Toxic Chemical Listings 

EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 

Description: Colorless, crystalline solid. Molecular weight 
= 300.34, Melting/Freezing point = 120°C. Vapor pressure 
= 2.9 x 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. Forms Carbon monoxide and 
toxic nitrogen oxides when heated to decomposition. 

mmHg @ 20°C. 

Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirab1e)].(l8) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion, inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 



 

contact can cause dangerous amounts ofthese chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 

Dialifor (ANSI) 

PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
speclJically instructed by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (ad@ washed 
down with a cup ofwater. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bag/mask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

Pesticide Management Education Program, 
“Desmedipham (Betanex) Herbicide Profile 3/85,” 
Cornell University, Ithaca, NY (March 1985). 
h t t p : l / p m e p . c c e . c o r n e l l  . e d u / p r o f i l e s / h e r b -  
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Use Type: Insecticide 
CAS Number: 103 1 1-84-9 
Formula: C,,H,,ClNO,PS, 
Alert: Tolerances were revoked in 1998. 
Synonyms: N-(2-Chloro- 1 -(diethoxyphosphinpthioylthio) 
ethy1)phthalimide; S-(2-Chloro-l-( 1,3-dihydro-1,3-dioxo- 
2H-isoindol-2-yl)ethyl)-O, 0-diethyl phosphorodithioate; S- 
( 2 - C h l o r o -  1 - p h t h a l i m i d o e t h y l ) - O ,  0 -  
diethy lphosphorodithioate; Dialifos; O,O-DIethyl-S-(2- 
chloro- 1 -phthalimidoethy 1)phosphorodithioate; 0,O-Diethyl 
phosphor o d i th i o at e N -  (2 - C h 1 o ro - 1 - 
mercaptoethy1)phthalimide; ENT 27,320; Phosphorodithioic 
acid S-[2-chloro-l-( 1,3-dihydro-1,3-dioxo-2H-isoindol-2- 
yl)ethyl]O,O-diethyl ester; Phosphorodithioic acid-S-(2- 
chloro- 1 -phthalimidoethyl)-0, 0-diethyl ester 
Trade Names: HERCULES 14503@, Hercules (USA) 
canceled 7/6/1979; TORAK@, Hercules (USA) canceled 
7/6/1979 
Producers  : S i gm a- A I d r i c h 
Laborchemikalien (Germany) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 10250 1 
California DPR Chemical Code: 1799 
RTECS Number: TD5 165000 
Regulatory Authority: 

Banned or Severely Restricted (Malaysia, DDR)(l3’ 
Very Toxic Substance (World Bank)‘”) 
The “Director’s List” (CAL/OSHA) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
SuperhndEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45.4/4,540 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: White crystalline solid or oily liquid. Also 
reported as an oil. Insoluble in water. Molecular weight = 

393.85. MeltingiFreezing point (solid) = 67-69°C. 
Incompatibilities: Strong bases. 
Permissible Exposure Limits in Air: No standards set. 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides“*’. 
Permissible Concentration in Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 

S- ester with 

Her c u I e s (US A )  ; 

kg) 

Appendix B) 

ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: This material is highly toxic (the 

- 
“ D e s m e d i p h a m ” ,  4 0  C F R  1 8 0 . 3 5 3 .  
www.epa.~ov/~esticides/food/vjewtols.litm 

LD,, for rats is 5 mgkg) This material can cause serious 
symptoms and in extreme cases death by respiratory arrest. 
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Organic phosphorus insecticides are absorbed by the skin, 
as well as by the respiratory and gastrointestinal tracts. They 
are cholinesterase inhibitors. Symptoms ofexposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coma, loss of reflexes and loss of sphincter 
control. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofArrack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 

hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. lfvictim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do  not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specrfically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
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whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Refirences: 
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Department of Health and Human Services, Public Health 
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Diallate 

Use Type: Herbicide. 
CAS Number: 2303-16-4 
F o r m u l a :  C ,  , H ,  , C  I , N O  S ;  
[(CH3),CH],NCOSCH,CC1=CHC1 
Alert: The U.S. Environmental Protection Agency revoked 
all tolerances for pesticide residue of diallate on August 30, 
1996. Affected crops were alfalfa, barley, clover, field corn, 
flaxseed, lentils, peas, potatoes, safflower, soybeans, and 
sugar beets. 
Syttonyms: Bis( 1 -methylethyl) carbamothioic acid, S-(2,3- 
dichloro-2-propeny1)ester; Carbamothioic acid, Bis( 1 - 
methylethyl)-S-(2,3-dichloro-2-propenyl) ester; CP 15,336; 
DATC; 2,3-DCDT; Diallaat (Dutch); Diallat (German); Di- 
a l l a t e ;  D i a l l a t e  c a r b a m a t e  h e r b i c i d e ;  
D i c h I o ro a 11 y 1 d i i s o p  r o p y I t h i o c a rb  am at  e ; S-2,3 - 
Dichloroallyldiisopropylthiocarbamate; 2,3-Dichloroallyl 
N,N-diisopropylthiolcarbamate; 2,3-Dichloro-2-propene- 1 - 

thiol, Iisopropylcarbamate; Diisopropylthiocarbamic acid,- 
(2,3 -dichloroallyl) ester; Di-isopropylthiolocarbamate des- 
(2,3-dichloro allyle) (French); 2-Propene-1-thiol, 2,3- 
dichloro-,diisopropyIcarbamate; S-2,3-Dichloroallyl 
diisopropylthiocarbamate; S-2,3-Dichloroallyl di- 
isopropyl(thiocarbamate);  S-(2,3-Dichloroallyl)  
di isopropyl thiocarbamate) ;  S-(2,3-Dichloro-2- 
propenyl)bis( 1 -methylethtl)carbamothioate 
Trade Names: AVADEX@, Monsanto (USA), canceled 
10/10/1989 
Producers: Monsanto (USA) 
Clzemical Class: Thiocarbamate 
EPMOPP PC Code: 0 7 8 8 0 1 
California DPR Cltemical Code: 48 
RTECS Number: EX8225000 
EINECS Number: 2 18-96 1 - 1 
Uses: Used as a before or after planting treatment depending 
on the crop for control of wild oats. For use on alfalfa, 
alsike clover, barley, corn, flax, soybeans, lentils, peas, 
potatoes, red clover, sugar beets and sweet clover. 
Human toxicity (long-term)(77): Intermediate-35.00 ppb, 
Health Advisory 
Fish toxicity (threshold)(77): Low-344.93242 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classijkations 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC)‘’) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): U062 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10) 
SuperfhdiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 313 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

Description: Diallate is a brown liquid. Slightly soluble in 
water; solubility =I4 ppm @ 25°C. Molecular weight = 

270.22. Boiling point = 150°C @ 9 mmHg. 
Melting/Freezing point = 25-30°C. Vapor pressure = 1.9 x 

mmHg @ 25°C Hazard Identification (based on NFPA- 
704 M Rating System): Health 2, Flammability 0, Reactivity 
0. Log KO, = >3.1. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Incompatibilities: Alkalis. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: The former USSR has 
set an MAC of 0.03 mg/L in water used for domestic 
purposes(’’. 43). 
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Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Hurmful Effects and Symptoms 
Sliort Term Exposure: Eye contact can irritate and possibly 
cause burns. Inhalation caused irritation of the respiratory 
tract with chest tightness and/or difficulty breathing. Higher 
levels can affect the nervous system. With nausea, vomiting, 
diarrhea, abdominal pain, reduced muscle coordination, 
blurred vision, muscle twitching, convulsions, coma and 
possible death. 
Long Term Exposure: High or repeated exposures can 
cause liver and kidney damage. There is limited evidence 
that diallate causes liver cancer in animals. 
Points of Attrick: Skin, eyes, nervous system. 
MeilicirlSurveillance: Lung function tests. Kidney and liver 
function tests. Examination ofthe nervous system. Interview 
exposed person for brain effects, including memory, mood, 
concentration, headaches, malaise, and altered sleep 
patterns. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Diallate,” Trenton NJ 
(April 1997). www.state.ni .~is/healthieoh/rtkweb/O608.pdf 
Pesticide Management Education Program (PEMP), 
“Diallate (Avadex) Herbicide Profile 3/85,” Cornell 
University, Ithaca, NY. (March 11, 1985, modified 
January 16,2003). 
http://pmep.cce.cornell.edu/profiles/herb- 
growthreddalapon-ethephon/diallate/herb-prof- 
diallate. html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 3, No. 1 ,  50-53 ( 1  983). 

Diatomaceous Earth 

Use Type: Diatomaceous earth is used an insecticide, 
molluscicide, and as a filler in pesticides. 
CAS Number: 61 790-53-2; 763 1-86-9 [Silica, amorphous- 
diatomaceous earth (uncalcined)] 

Formula: SiO, 
Synonyms: Amorphous Silica; Diatomaceous silica; 
Diatomite, uncalcined; Kieselguhr (German); Silica, 
amorphous diatomaceous earth; Precipitated amorphous 
silica; Silicon dioxide (amorphous) 
Trade Names: CELITE@, Celite (USA); CROP GUARD@, 
Eagle-Picher Minerals (USA); DIACTIV@, Celite (USA); 
DIAFIL@, Celite (USA); DI-ATOMATE@, White Mountain 
Natural Products (USA); DIE-SECTICIDE@, White 
Mountain Natural Products (USA); KENITE@, Celite 
(USA); PRIMISIL@, Celite (USA) 
Producers: ATOFINA (France); Bombay Mineral Supply 
(India); CECA (France); Celite (USA); Eagle-Picher 
Minerals (USA); Harcros Chemicals (USA); Hellenic 
Corundum (Greece); Merck (Germany); Omya 
(Switzerland); White Mountain Natural Products (USA); 
World Minerals (USA) 
Clzemical Class: Inorganic 
EPMOPP PC Code: 072605 
California DPR Chemical Code: 195 
ICSC Number: 0428 
RTECS Number: HL8600000 
Uses: Diatomaceous earth kills and repels insects by 
dehydrating them, rather than chemically poisoning them, 
and has been used since early times. It is also used as a 
filtering agent and as a filler in construction materials, 
pesticides, paints, and varnishes. The calcined version 
(which has been heat treated) is the most dangerous and 
contains crystallized silica, and should be handled as silica. 
Carcinogen/Hazcird Classijications 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION, Group 3 
Regulatory Authority : 

Air Pollutant Standard Set (ACGIH)“) (former USSR)(43) 

Permissible Exposure Limits for Chemical Contaminants 

Description: Diatomaceous earth is a transparent to gray, 
amorphous powder. Odorless. Insoluble in water. Molecular 
weight =60.09. Boiling point = 2230°C. Melting/Freezing 
point = 1610°C. Vapor Pressure = 10 mmHg @ 1732°C. 
Incompatibilities: High temperatures cause the formation of 
crystalline silica. Incompatible with oxygen difluoride, 
chlorine difluoride. 
Permissible Exposure Limits in Air: The OSHA‘2) PEL 
TWA 20 mppcf [80 mg/m3/%Si0,]. NIOSH‘’) recommends 
6 mg/m3 as the limit. The ACGIH“) recommended airborne 
exposure limit for respirable (small particles) diatomaceous 
earth is 1.0 mg/m3 of total dust (large and small particles 
containing no asbestos and less than 1% free silica) 
averaged over an 8-hour workshift. The NIOSH‘’) IDLH is 
3,000 mg/m’ The former USSR-UNEP/IRPTC project has 
set an MAC of 2 mg/m3 in workplace air(43). 

(OSHA)‘58) 

(CAL/OSHA) 



 

Determination in Air: Filter; Low-temperature ashing; 
x-ray diffraction spectrometry; NIOSH IV, Method 
#750 I( '*) ;  or, Gravimetric plus OSHA Method 1D/42(58). 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation 
Harmful Effects and Symptoms 
Sliort Term Exposure: Unknown at this time 
Long Term Exposure: Exposure can cause permanent 
scarring of the lungs, especially if diatomaceous earth has 
been calcined (heat treated). Symptoms include shortness of 
breath and cough. This can begin anywhere from months to 
years after exposure. The name of this disease is silicosis. 
With heavy exposure, individuals may become respiratory 
cripples. This can be fatal. 
Points of Attack: Lungs. 
Merlical Surveillmzce: Before first exposure to calcined 
diatomaceous earth and at regular times after, the following 
are recommended: Medical exam of the lungs. Lung 
function tests. Chest x-ray (every two to five years). 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately.If this chemical has been 
inhaled, remove from exposure, begin rescue breathing 
(using universal precautions) if breathing has stopped, and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. 
References: 

New Jersey Department of Health, "Hazardous 
Substance Fact Sheet: Diatomaceous Earth," Trenton, 
NJ (August 1985, revised May 1999). 
wvw.state.ni .us/health/eoh/rtkweb/06 I 6.pdf 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Diazinon (ANSI) 

Use Type: Non-systemic insecticide and acaricide 
CAS Number: 333-4 1-5 
Fornzulu: C ,*H2, O,N,SP 
Alert: A Restricted Use Pesticide (RUP). The U.S. EPA 
initiated a program to phase out all non-agricultural uses of 
diazinon commencing in March, 200 1. Many commercial 
outdoor uses of diazinon have been canceled or restricted to 
license pesticide applicators because of its know toxicity to 
birds and aquatic life. Diazinon is highly toxic to bees and 
very highly toxic to birds, fish and aquatic invertebrates. 
Diazinon was canceled for use on golf courses and sod 
farms in 1988 because of its high risk to birds. 
Synonyms: O,O-Diaethyl-O-(2-isopropyl-4-methyl- 
p y rim i din-6-y I)-mono th iophosp hat 0 , O -  
Diaethyl-O-(2-isopropyl-4-methyl-6-pyrimidyl)- 
thionophosphat (German); O,O-Diethyl-O-(2-isopropyl-4- 

(German); 

methyl-pyrimidin-6-yI)-monothiofospaat (Dutch); Diethyl4- 
(2-isopropyl-6-methyIpyrimidinl)phosphorothionate; 
D i e t h y l  2-isopropyl-4-methyl-6-pyrimidinl 
phosphorothionate; 0,O-Diethyl 0-2-isopropyl-6- 
methylpyrimidin-4-ylphosphorothionate; 0,O-Diethyl-0-(2- 
isopropyl-4-methyl-6-pyrimidyl)phosphorothionate; 0,O- 
Diethyl 2-isopropyl-4-methylpyrimidyl-6-thiophosphate; 
0 , O - D i e t h y l  0 - ( 2 - i s o p r o p y l - 4 - m e t h y l - 6 -  
pyrimidy1)thionophosphate; Diethyl2-isopropyl-4-methyld- 
pyrimidylthionophosphate; 0,O-Diethy I 0-6-methyl-2- 
isopropyl-4-pyrimidiyl phosphorthioate; O,O-DiethylO-(6- 
methyl-2-( 1 -methylethyl)-4-pyrimidinyl) phosphorthioate; 
ENT 19,507; lsopropylmethylpyrimidyl diethyl 
thiophosphate; O-2-Isopropyl-4-methylpyrimyl-O,O-diethyl 
phosphorothioate; NA2783 (DOT); NCI-C08673; 
Phosphoric acid, O,O-diethyl0-6-methyl-2-( 1 -methylethyl)- 
4-pyrimidinyl ester; Phosphorothioate, 0,O-diethy lo-6-(2- 
isopropyl-4-methylpyrimidyl; Phosphorothioic acid, 0,O- 
diethyl 0-(2-isopropyl-6-methyI-4-pyrimidinl) ester; 
P h o s p h o r o t h i o i c  a c i d ,  0 , O - d i e t h y l  0 -  
(isopropylmethylpyrimidyl) ester; Phosphorothioic acid, 
O,O-diethyl0-(6-methyl-2-( 1 -methylethyl)-4-pyrimidinyl) 
ester; 4-Pyrimidinol, 2-isopropyl-6-methyl-, 0-ester with 
0,O-diethylphosphorothioate; Thiophosphate de 0,O- 
diethyle et de 0-2-isopropyl-4-methyl 6-pyrimidyle 
(French); Thiophosphoric acid 2-isopropyl-4-methyl-6- 
pyrimidyl diethyl ester 
Trade Names: (Pesticide Action Network [PAN] lists 2 155 
active and canceleditransferred diazinon products) AG- 
500'; AI3-19507@; ALFA-TOX@, Syngenta (Switzerland) 
canceled 5/4/1987; ANTIGAL@; ANTLAK@; BASUDIN? 
BAZUDEN@; CASWELL No. 342@; DACUTOX@; 
DASSITOX~; DAZZEL~; D I A G R A N ~ ;  D I A N O N ~ ;  
DIATERR-FOP; DIAZAJET~; DIAZATOL~; DIAZIDE~; 
DIAZINON AG 500 WBC@, Syngenta (Switzerland); 
DIAZINONE'; DIAZITOL@; DIAZOL@, Makhteshim Agan 
(Israel) some non-agricultural products canceled; DICID@; 

PbiiGordon (USA) canceled 1/22/1991; DRAWIZON@; 
DYMET@; DYZOL@, Makhteshim Agan (Israel); D.Z.N.', 
Syngenta (Switzerland); EXODIN'; FEZUDIN@; 
FLY TROL'; G 30 1 @; G-24480@; GALESAN@; 
GARDENTOX'; GEIGY 24480'; KAYAZINON@; 

NIPSAN@; NUCIDOL@; OLEODIAZINON@; ROOT 
GUARD; SAROLEX', Syngenta (Switzerland) canceled 
1 /22/199 1 ; SPECTRACIDE@, Syngenta (Switzerland); 
SROLEX@; SUZON@, Sudarshan Chemical Industries Ltd. 
(India) 
Producers: Agro-care Chemical Industry Group (China); 
Agsin (Singapore); Alcotan Laboratories (Spain); Bayer 
Cropscience (Germany); BASF (Germany); Ciba Specialty 
Chemicals (Switzerland); Cognis (Germany); Drexel 
Chemical (USA); Ehrenstorfer, Dr. (Germany); Gowan 
Company (USA); Hockley International (UK); Hokko 

DIMPYLATE~;  DIPOFENE~;  DIZIKTOL@; D I Z I N O N ~ ,  

KAYAZOL~;  NEOCIDOL' (OIL); NEOCIDOL~; 
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Chemical Industry (Japan); Ki-Hara Chemicals Ltd. (UK); 
Makhteshim Agan (Israel); Nippon Kayaku (Japan); Nissan 
Chemical Industries (Japan); Nufarm (Australia); Proficol 
(Colombia); Rhone-Poulenc Agro (France); Roussel Uclaf 
(France); Shenzhen Guomeng Industry Co., Ltd. (China); 
Sigma-Aldrich Laborchemikalien (Germany); Sudarshan 
Chemical Industries Ltd. (India); Syngenta (Switzerland); 
Zag0 Asia Ltd. (Singapore); Zhejiang Heben Pesticide & 
Chemicals Co., Ltd. (China) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 057801 
Crilifornia DPR Cliemicul Code: 198 
ICSC Number: 0 13 7 
RTECS Number: TF3325000 
EEC Number: 0 15-040-00-4 
EINECS Number: 206-373-8 
Uses: Diazinon is the most widely used pesticide by 
homeowners on lawns, and is one of the most widely used 
pesticide ingredients for application around the home and in 
gardens. It is used to control insects and grub worms. It is a 
nonsystemic organophosphate insecticide used to control 
cockroaches, silverfish, ants, and fleas in residential, non- 
food buildings. Bait is used to control scavenger yellow 
jackets in the western U.S. It is used on home gardens and 
farms to control a wide variety of sucking and leaf eating 
insects. It is used on rice, fruit trees, sugarcane, corn, 
tobacco, potatoes and on horticultural plants, and is also an 
ingredient in pest strips. Diazinon has veterinary uses 
against fleas and ticks. It is available in dust, granules, seed 
dressings, wettable powder, and emulsifiable solution 
formulations. In 1988, there were 500 different products 
containing diazinon on the market, and used in such 
products as agricultural sprays and granules, animal ear tags, 
household sprays and dust and veterinary products. 
Humart toxicity (long-term)(7g: Extra high-0.60 ppb, 
Health Advisory 
Fisli toxicity (112 resli old) (77): Extra h igh-0.0 92 0 0 ppb , 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Diuzinon (40 
CFR 180.153): 

CROP PPm 
A I fa1 fa, hay 10 
Alfalfa, forage 40 
Almond, hulls 3 
Almond 0.5 
Animal feed - 

Apple 0.5 
Apricot 0.5 

Banana 0.2 
Bean, lima, seed 0.5 
Bean, snap, succulent 0.5 
Beet, garden, tops 0.7 

Beet, garden, roots 0.75 

Banana, pulp 0.1 

Beet, sugar, tops 10 

Beet, sugar, roots 
Blackberry 
Blueberry 
Carrot, roots 
Cattle, mbyp 
Cattle, fat 
Cattle, meat 
Celery 
Cherry 
Clover, forage 
Clover, hay 
Coffee, bean 
Corn, forage 
Corn 
Cotton, undelinted seed 
Cowpea, seed 
Cowpea, forage 
Cranberry 
Cucumber 
Dandelion, leaves 
Endive 
Fig 
Filbert 
Fruit, stone, group 12 
Ginseng, roots 
Grape 
Guar 

Kiwifruit 
Lespedeza 
Lettuce 
Logan berry 
Melon 
Mushroom 
Nectarine 
Olive 
Onion 
Parsley 
Parsnip 
Pea, shelled 
Pea, field, vines 
Pea, field, hay 
Peach 
Pear 
Pepper 
Pineapple 
Plum, prune, fresh 
Potato 
Processed food 
Radicchio 
Radish, oriental, tops 
Radish, oriental, roots 
Radish 
Raspberry 
Rutabaga 

HOP 

0.5 
0.5 
0.5 
0.75 
0.7 
0.7 
0.7 
0.7 
0.75 
40 
10 
0.2 
40 
0.7 
0.2 
0.1 
0.1 
0.5 
0.75 
0.7 
0.7 
0.5 
0.5 
0.7 
0.75 
0.75 
0.1 
0.75 
0.75 
1 
0.7 
0.75 
0.75 
0.75 
0.5 
1 
0.75 
0.75 
0.5 
0.5 
25 
10 
0.7 
0.5 
0.5 
0.5 
0.5 
0.1 

0.7 
0.1 
0.1 
0.5 
0.5 
0.75 
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Sheep, fat 0.7 
Sheep, mbyp 0.7 
Sheep, meat 0.7 

Sorghum, grain, grain 0.75 
Spinach 0.7 
Squash, summer 0.5 
Squash, winter 0.75 
Strawberry 0.5 

Swiss chard 0.7 
Tomato 0.75 
Turnip, greens 0.75 
Turnip, roots 0.5 
Vegetable, brassica, 

leafy, group 5 0.7 
Walnut 0.5 
Watercress 0.7 
CarcinogedHnzard Classifications 
Label Signal Word: CAUTION, Moderately Toxic 
WHO Acute Hazard: Class 11, moderately hazardous 
TRI Developmental Toxin: Developmental toxin 
Regulatory Autliority: 

Sorghum, forage 10 

Sweet potato 0.1 

Air Pollutant Standard Set (ACGIH)(’) (Argentina) 
(Australia) (DFG)(3) (HSE)(33) (Israel) (Mexico) (former 
USSR)(3S) (Several States)@’) (Several Canadian 
Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
CAL-DHSiDHS Drinking Water Action Levels 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFR117.3 (same as CERCLA, see below). 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.4 54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 
Canada, Drinking Water Quality, 0.02 mg/L MAC 

Description: Colorless, oily liquid. Technical grade is pale 
to dark brown. Faint amine odor. Slightly soluble in water; 
solubility = 40 ppm. Molecular weight = 304.39. Boiling 
point = (decomposes) 120°C; 83-84”C@ 0.002 mmHg. Flash 
point = 82°C. Vapor Pressure = 1.7 x mmHg @ 20. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 1, Reactivity 0. Log KO, = 

3.09. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. 
Incompatibilities: Hydrolyzes slowly in water and dilute 
acid. Reacts with strong acids and alkalis with possible 
formation of highly toxic tetraethyl thiopyrophosphates. 
Incompatible with copper-containing compounds. 

Permissible Exposure Limits in Air: There is no OSHA‘’) 
PEL. NIOSH(*) and ACGIH”) recommend an airborne 
exposure limit of 0.1 mg/m3 TWA with the notation “skin” 
indicating the possibility of cutaneous absorption. 
Argentina, Australia, Israel, Mexico, HSE(33), and the 
Canadian provinces of Alberta, BC, Ontario, and Quebec 
use this same value but HSE, Mexico, Alberta, and BC add 
the STEL of 0.3 mg/m3 as does Argentina(35). The DFG, 
however, has set an MAK of 1 .O mg/m3 and an STEL of 10 
mg/m3 ( 3 ) .  The former USSR(35) has set an MAC of 0.2 
mg/m’ in workplace air and an MAC for ambient air in 
residential areas of 0.0 1 mg/m3 on either a momentary or a 
daily average basis. In addition, several states have set 
guidelines or standards for Diazinon in ambient air@’) 
ranging fi-om 1.0 pg/m3 (North Dakota) to 1.6 pgim’ 
(Virginia) to 2.0 pg/m3 (Connecticut and Nevada). 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame photometric 
detection for sulhr, nitrogen, or phosphorus; NIOSH IV 
Method #5600(’8), Organophosphorus pesticides. See also 
OSHA Method #62(58). 
Permissible Concentration in Water: The U.S. EPA has 
developed one- and 1 0-day health advisories (maximum 
recommended drinking water concentrations) for adults and 
children of20 micrograms per liter ofwater (20 mg/L). The 
USEPA has determined aNOAEL of0.05 mg/kg/day which 
gives a long-term health advisory of 0.0 175 mg/L and a 
lifetime health advisory of 0.00063 mg/L. Canada set a 
MAC of 0.02 mg/L. The former USSR(35) has set an MAC 
in water bodies for domestic purposes of 0.3 mg/L. Several 
states have set guidelines for Diazinon in drinking water@” 
ranging from 4 pg/L (Maine) to 14 pg/L (California and 
Kansas). 
Determination in Water: By Methylene chloride extraction 
followed by gas chromatography. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Harmful Effects and Symptoms 
Short Term Exposure: Diazinon can affect you when 
breathed in and quickly enters the body by passing through 
the skin. May cause skin and eye irritation. Exposure can 
cause organophosphate poisoning with headache, sweating, 
nausea, and vomiting, diarrhea, muscle twitching and 
possible death. It is a moderately toxic organophosphate 
chemical. The LD,, (oral, rat) = 66 mg/kg (moderately 
toxic). Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Damage to the pancreas has 
developed in some people and in laboratory animals 
exposed to large amounts of diazinon. In animal studies, 
high doses of diazinon produced effects on the nervous 
system similar to those seen in people. There is no evidence 
that long-term exposure to low levels ofdiazinon causes any 
harmful health effects in people. 



 

316 Diazinon 

Points of Attack: Eyes, respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended:  P lasma and red  blood ce l l  
acetylcholinesterase levels (tests for the enzyme poisoned by 
this chemical). If exposure stops, plasma levels return to 
normal in 1-2 weeks while red blood cell levels may be 
reduced for 1-3 months. When acetylcholinesterase enzyme 
levels are reduced by 25% or more below preemployment 
levels, risk of poisoning is increased, even if results are in 
lower ranges of “normal.” Reassignment to work not 
involving organophosphate or carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. Do not drink any alcoholic 
beverages before or during use. Alcohol promotes 
absorption of organophosphates. Liver function tests. Exam 
of the nervous system. Complete blood count. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Znhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 

arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Ifvictim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specijically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 1 mg/kg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mdkg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
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reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 
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Di benzofuran 

Use Type: Insecticide 
CAS Number: 132-64-9 
Fornzulri: C,,H,O 
Synonyms: [ 1, I’-Biphenyl]-2,2’-diyl oxide; 2,2‘- 
Biphenylene oxide; 2,2’-Biphenylyleme oxide; 
Dibenzo[b,d]furan; Dibenzofurano (Spanish); Diphenylene 
oxide 
Producers: Fluorochem (UK); Nippon Steel (Japan); 
Sigma-Aldrich Laborchemikalien (Germany) 
RTECS Number: HP4450000 
EINECS Number: 205-071-3 
Uses: This material is used as an insecticide and in organic 
synthesis to make other chemicals. It is derived from coal tar 
creosote. 

Regulatory Authority: 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.45 4 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Canada, CEPA Toxic Substances 

Description: Dibenzofuran, C ,2H,0 is a white crystalline 
powder. Very slightly soluble in water. Molecular weight = 

168.2 1. Boiling point = 285-288°C. Melting/Freezing point 
= 85-87°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 1, Flammability 1, Reactivity 0. Log 
KO, = 4.1. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Incompatibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Dibenzofuran can be absorbed 
through the skin, thereby increasing exposure. Exposure 
irritates the eyes, skin and respiratory tract. Poisonous if 
ingested. 
Long Term Exposure: Repeated contact may cause skin 
growths, rashes, and changes in skin color. Exposure to 
sunlight may make rash worse. 
Points of Attack: Skin 
Medical Surveillance: Evaluation by a qualified allergist 
First Aid: Skin Contact: Flood all areas of body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; do it under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eye Contact: 
Remove any contact lenses at once. Flush eyes well with 
copious quantities of water or normal saline for at least 20- 
30 minutes. Seek medical attention. Inhalation: Leave 
contaminated area immediately; breathe fresh air. Proper 
respiratory protection must be supplied to any rescuers. If 
coughing, difficult breathing or any other symptoms 
develop, seek medical attention at once, even if symptoms 
develop many hours after exposure. Ingestion: If 
convulsions are not present, give a glass or two of water or 
milk to dilute the substance. Assure that the person’s airway 
is unobstructed and contact a hospital or poison center 
immediately for advice on whether or not to induce 
vomiting. 
References: 

New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Dibenzofuran,” 



 

31 8 Dibromochloropropane (DBCP) 

Trenton NJ (March 1992, rev. May, 1998). 
http://www.state.ni .us!healthleohlrtkwebi2230.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997). 

Dibromochloropropane (DBCP) 

Use Type: nematicide and fumigant 
CAS Number: 96-12-8 
Formula: C,H,Br,Cl; CH,BrCHBrCH,CI 
Alert: Withdrawn by the U.S. EPA on November 3, 1977. 
No longer available in the United States. Human toxicity 
(long-term): Very high. 
Synonyms: 1,2-Dibromo-3-cloropropano (Spanish); 1 - 
Chloro-2,3-dibromopropane; 3-Chloro- 1,2-dibromopropane; 
DBCP; Dibromchlorpropan (German); 1,2-Dibrom-3-chlor- 
propan (German); 1,2-Dibrorno-3-cloro-propano (Italian); 
I ,2-Dibromo-3-cloropropano (Spanish); 1,2-Dibroom-3- 
chloorpropaan (Dutch); NCI-C00500; Propane, 1,2- 
di bromo-3-chloro- 
Trade Names: BBC 12@; FUMAGONE@; FUMAZONE@, 
Dow Chemical Co. (USA), canceled 12/9/1979; 

NEMAGON@, Chem-nut Inc. (USA), canceled; Helena 
Chemical (USA), canceled, plus several other companies; 
NEMAGON SOIL FUMIGANT@, Chem-nut Inc. (USA), 
canceled; NEMANAX@; NEMAPAZ@; NEMASET@; 
NEMATOCIDE@, Amvac Chemical Co. (USA), canceled 
7/1/1987; NEMATOX@; NEMAZON@; 0s 1897@; OXY 
BCP@, Occidental Chemical Corp. (USA), canceled 
12/9/1979; SD 1897@ 
Producers: Amvac Chemical Co. (USA); Dow Chemical 
Co. (USA); Helena Chemical ((USA); Occidental Chemical 
Corp. (USA); Simplot, J.R., Company (USA) 
Chemical Class: Halogenated organic compound 
EPMOPP PC Code: 0 1 130 1 
Calijornia DPR Chemical Code: 183 
ICSC Number: 0002 
RTECS Number: TX8750000 
EEC Number: 602-02 1-00-6 
EINECS Number: 202-479-3 
Uses: DBCP has been used in agriculture as a nematicide 
since 1955, being supplied for such use in the forms of 
liquid concentrate, emulsifiable concentrate, powder, 
granules, and solid material. A rebuttable presumption 
against registration for pesticide uses was issued by U.S. 
EPA on September 22, 1977, on the basis of oncogenicity 
and reproductive effects. Then, as of November 3, 1977, 
EPA in a further action suspended all registrations of end 
use products, subject to various specific restrictions. 
Human toxicity (l~ng-terrn)‘~”: Extra high-0.20 ppb, MCL 
(Maximum Contaminant Level) 
CarcinogeidHazard Classifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 

M E M A T O C I D E ~ ;  N E M A B R O M ~ ;  N E M A F U M ~ ;  

U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen and male reproductive 
toxin 
IARC: Group 2B, possible carcinogen 
Endocrine Disruptor: Known ED 
Regulatory Author@: 

Carcinogen (Animal Positive) (IARC) (NCI) (NTP)(9) 

Banned or Severely Restricted (Several Countries) 

OSHA, 29CFR1910 Specifically Regulated Chemicals 

Air Pollutant Standard Set (US, Argentina)(35) (former 

CAL/OSHA Carcinogen User Register Chemical 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
CAL Air Resources Board/AB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
* Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title 1, Part A, 

EPA Hazardous Waste Number (RCRA No.): U066 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.1 1 ; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8010(100); 8240(5); 8270(10) 
Safe Drinking Water Act: MCL, 0.0002 mgiL; MCLG, 
zero; Regulated chemical (47 FR 9352) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 lb 
(0.454 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Amber to brown liquid (a solid below 6°C). 
Strong, pungent odor. It has an odor and taste threshold at 
0.01 
mgiL in water. Slightly soluble in water; solubility = 

1000ppm. Molecular weight = 236.35. Boiling point = 

196°C. 
(decomposes). MeltindFreezing point = 6.7”C. Vapor 
pressure = 0.9 mmHg @ 20°C. Flash point = 77°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 2, Reactivity 0. 
Incompatibilities: Reacts with oxidizers and chemically 
active metals (i.e., aluminum, magnesium and tin alloys). 

( DFG)‘3) 

(UN)(35) 

(See CFR 19 10.1044) 

USSR)(41) (Several States)@’) 

contaminants (CAL) 

Contaminants 

(CAL/OSHA) 

Section 1 12) 

(mg/kg), 15 
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Attacks some rubber materials and coatings. Corrosive to 
metals. 
Permissible Exposure Limits in Air: The OSHA‘’) PEL is 
1 ppb (0.01 mgim’) TWA and that no exposure to eyes or 
skin should Argentina has set a TWA of 0.25 
mg/m3 with an STEL of 0.75 mg/m’. Sweden and Germany 
have set no limits; simply stated that DBCP is a 
carcinogenic substance and should be avoided. The former 
USSR-UNEP/IRPTC has set an MAC in ambient 
air in residential areas of 0.0004 mgim’ on a momentary 
basis and 0.00003 mg/m3 on a daily average basis. In 
addition, several states have set guidelines or standards for 
DBCP in ambient air@’) ranging from zero (North Dakota) 
to 0.05 pg/m3 (Connecticut) to 1 .O pg/m3 (Pennsylvania). 
Permissible Concentration in Water: The former USSR- 
UNEPiIRPTC has set an MAC of 0.01 mg/L in 
water bodies used for domestic purposes. The USEPA(47’ 
has set a one-day health advisory of 0.2 mg/L and a ten-day 
health advisory of 0.02 mg/L both for a 10 kg child. Longer 
term health advisories could not be calculated because ofthe 
carcinogenicity of DBCP. EPA has recently proposed(621 a 
maximum drinking water level of 0.0002 mg/L (0.2 pg/L). 
Several states have set guidelines for DBCP in dirking 
water@” ranging from 0.025 pg/L (Arizona) to 0.25 pg/L 
(Minnesota) to 0.5 p g / L  (Wisconsin) to 1.0 pg/L 
(California). 
Deternzination in Water: By purge-and-trap gas 
c hr~matography‘~~). 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Hwmful Effects and Symptoms 
Short Term Exposure: Symptoms include severe local 
irritation to eyes, skin and mucous membranes. Nausea and 
vomiting may occur after ingestion. Exposure to DBCP can 
cause headache, nausea, vomiting, weakness, 
lightheadedness, unconsciousness, and possible death. 
Higher exposures can cause pulmonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death. Narcotic at high levels of concentration. 
Long Term Exposure: The possible effects on the health of 
employees chronically exposed to repeated or lower 
expsures of DBCP may include sterility, diminished renal 
function, and degeneration and cirrhosis of the liver. DBCP 
is a probable carcinogen in humans. It has been shown to 
cause stomach, breast, tongue, and nasal cavity cancer in 
animals. May damage the testes and decrease fertility in 
males and females. Repeated exposure can damage the eyes 
causing clouding of lens or cornea, opens sores on the skin, 
liver and kidney damage. 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, liver, kidneys, spleen, reproductive system, 
digestive system 
Medical Surveillunce: Medical surveillance shall be made 
available to employees as outlined below: 

Comprehensive preplacement or initial medical and work 
histories with emphasis on reproductive experience and 
menstrual history. Comprehensive physical examination 
with emphasis on the genito-urinary tract including testicle 
size and consistency in males. Semen analysis to include 
sperm count, motility and morphology. Other tests, such as 
serum testosterone, serum follicle stimulating hormone 
(FSH), and serum lutenizing hormone (LH) may be carried 
out if, in the opinion of the responsible physician, they are 
indicated. In addition, screening tests of the renal and 
hepatic systems may be considered. 
A judgment of the worker’s ability to use positive pressure 
respirators. Employees shall be counseled by the physician 
to ensure that each employee is aware that DBCP has been 
implicated in the production of effects on the reproductive 
system including sterility in male workers. In addition, they 
should be made aware that cancer was produced in some 
animals. While the relevancy of these findings is not yet 
clearly defined, they do indicate that both employees and 
employers should do everything possible to minimize 
exposure to DBCP. Periodic examinations containing the 
elements of the preplacement or initial examination shall be 
made available on at least an annual basis. Examinations of 
current employees shall be made available as soon as 
practicable after the promulgation of a standard for DBCP. 
Medical surveillance shall be made available to any worker 
suspected of having been exposed to DBCP. Pertinent 
medical records shall be maintained for all employees 
subject to exposure to DBCP in the workplace. Such records 
shall be maintained for 30 years and shall be available to 
medical representatives of the U.S. Government, the 
employer and the employee. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
20-30 minutes, occasionally lifting upper and lower lids. 
Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. Ifthis chemical has been inhaled, remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. Contact local poison control center for advice 
about inducing vomiting. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

National Institute for Occupational Safety and Health, 
Criteria for a Recommended Standard: Occupational 
Exposure to Dibromochloropropane, NlOSH Doc. No. 
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1,2-D i brom 0-2,4-d i cya no b u tane 

Use Type: Microbiocide 
CAS Number: 35691-65-7 
Formulu: C6H6Br2N2 
Synonyms: 2-Bromo-2-(bromomethyl)glutaronitrile; 1- 
Bromo- 1 -(bromomethyl)- 1,3-propanedicarbonitriIe; 
Dibromodicyanobutane; Glutaronitrile, 2-bromo-2- 
(bromomethy1)-; Pentanedini t r i le ,  2-bromo-2- 
(bromomethy1)- 
Trurle Names: BIOCHEK@, Bayer Group (Germany); 
BIOCLEAR@; MERCK@ 4805 1 ,  Merck (Germany); 
METACIDE@ 38; METASOL, Bayer Group (Germany); 
TEKTAMER, Bayer Group (Germany) 
Producers: Bayer Group (Germany); Merck (Germany) 
Chemical Cluss: Nitrile 
EPMOPPPCCode: 11 1001; (217700 and218500 are old 
EPA code numbers) 
Ciilifornia DPR Clzemical Code: 23 13 
Uses: Tolerances have been established by the U.S. Food 
and Drug Administration when this substances is used as a 
preservative in food grade adhesives and as a slimicide in 
the manufacture of food grade paper and paperboard. Used 
to control slime-forming bacteria and fungi in recirculating 
water cooling system; oil recovery drilling mud systems; 
paper mill and pulp mill water systems and similar industrial 
processing and chemical systems. 
Curcinogen/Hazurd Clussij7cations 
Label Signal Word: DANGER 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: Crystalline solid. Insoluble in water. Mild, 
acrid, bitter odor. Molecular weight = 266.02. 
Incomputibilities: Strong oxidizers and reducing agents, 
strong acids and bases. Reacts with acids, steam, warm 
water producing toxic and flammable hydrogen cyanide 
fumes. Hydrogen cyanide is produced when propionitrile is 
heated to decomposition. 
Permissible Concentration in Water: No criteria set. 
Runofffrom spills or f r e  control may cause water pollution. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Contact may cause burns to skin and 
eyes. May affect the iron metabolism, causing asphyxia. It 

is highly toxic. Forms cyanide in the body. Exposure results 
in headache, dizziness, rapid pulse, deep-rapid breathing, 
nausea, vomiting, unconsciousness, convulsions and 
sometimes death. May cause cyanosis (blue coloration of 
skin and lips caused by lack of oxygen). 
Long Term Exposure: Chronic exposure over long periods 
may cause fatigue and weakness. Can cause same general 
symptoms as hydrogen cyanide but onset of symptoms is 
likely to be slower. May cause liver and kidney damage. 
Points ofAttack: In animals: liver, kidney damage 
Medical Surveillance: Liver and kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Use amyl nitrate capsules if 
symptoms develop. All area employees should be trained 
regularly in emergency measures for cyanide poisoning and 
in CPR. A cyanide antidote kit should be kept in the 
immediate work area and must be rapidly available. Kit 
ingredients should be replaced every 1-2 years to ensure 
freshness. Persons trained in the use of this kit, oxygen use, 
and CPR must be quickly available. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Dibromodicyanobutane,” 
Office of Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( J u n e  1 9 9 6 ) .  
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Dicamba (ANSI) 

Use Type: Post-emergence herbicide 
CAS Number: 19 1 8-00-9 
Formula: C,H,CI,O, 
Alert: General Use Pesticide (CUP) 
Synonyms: Acido (3,6-dichloro-2-metossi)-benzoico 
(Italian); AI3-27556; o-Anisic acid, 3,6-dichloro-; Benzoic 
acid, 3,6-dichloro-2-methoxy-; Dianat (Russian); Dicamba 
benzoic acid herbicide; 3,6-Dichloor-2-methoxy- 
benzoeizuur (Dutch); 3,6-Dichlor-3-methoxy-benzoesaeure 
(German); 3,6-Dichloro-o-anisic acid; 2,5-Dichloro-6- 
methoxybenzoic acid; 3,6-Dichloro-2-methoxybenzoic acid; 



 

3,6-Dichloro-2-methoxybenzoic acid; MDBA; 2-Methoxy- 
3,6-dichlorobenzoic acid 
Trude Names: BANEX@; BANLEN@; BANVEL@, BASF 
Agricultural Products Group (Germany); Syngenta 
(Switzerland); BANVEL 4S@, Syngenta (Switzerland); 
BANVEL 4WS@, Syngenta (Switzerland); BANVEL CST@, 
Syngenta (Switzerland); BANVEL HERBICIDE@, Syngenta 
(Switzerland); BANVEL I1 HERBICIDE@, Syngenta 
(Switzerland); BRUSH BUSTER@; BUSHWHACKER@, 
Albaugh Inc. (USA); CADENCE@, Syngenta (Switzerland); 
CASWELL No. 295@; CLARITY@, BASF Agricultural 
Products Group (Germany); COMPOUND B DICAMBA@; 
DIANATE@; DISTINCT@, BASF Agricultural Products 
(Germany); DYVEL@, BASF Agricultural Products 
(Germany); FALLOWMASTER@, Monsanto (USA); 
FLOWMASTER@, Monsanto (USA); GORDON’S 
TRIGUARD@, PbiiGordon Corporation (USA); 
GORDON’S TRI-MEC@, PbiiGordon Corporation (USA); 
MARKSMAN@, BASF (Canada); MEDIBEN@; 
NORTHSTAR’, Syngenta (Switzerland); SUMMIT@, 
Syngenta (Switzerland); TARGET@, Syngenta 
(Switzerland); TRACKER@; TROOPER@; VANQUISH@, 
Syngenta (Switzerland); VELSICOL 58-CS- 1 l@, Velsicol 
Chemical Corp. (USA); VELSICOL COMPOUND R@, 
Velsicol Chemical Corp. (USA); WEEDMASTER@, BASF 
Agricultural Products (Germany); YUKON@, Monsanto 
(USA) 
Producers: Agro-care Chemical Industry Group (China); 
BASF Agricultural Products (Germany); Gharda Chemicals 
(India); Monsanto (USA); PbiiGordon Corporation (USA); 
Rhone-Poulenc (France); Sanex (Canada); Sigma-Aldrich 
Laborchemikalien (Germany); Syngenta (Switzerland); 
Velsicol Chemical Corp. (USA); Vigoro (Canada); Zag0 
Asia Ltd. (Singapore) 
Chemical Class: Benzoic acid 
EPMOPP PC Code: 02980 1 
Cdijiornia DPR Chemical Code: 200 
ICSC Number: 0 139 
RTECS Number: DG7525000 
EEC Number: 607-043-00-X 
EINECS Number: 211-6356 
Uses: Used to control annual and perennial broad leaf 
weeds in corn, sorghum, small grains, pastures, hay, 
rangeland, sugarcane, asparagus, turf, grass-seed crops, and 
non-croplands. It can be applied to the leaves or to the soil. 
Dicamba controls annual and perennial broadleaf weeds in 
grain crops and grasslands, and it is used to control brush 
and bracken in pastures. It will kill broadleaf weeds before 
and after they sprout. Legumes will be killed by dicamba. In 
combination with a phenoxyalkanoic acid or other herbicide, 
dicamba is used in pastures, range land, and non-crop areas 
such as fence-rows and roadways to control weeds. 
Human toxicity (long-term)(77’: Very low-200.00 ppb, 
Health Advisory 

Fish toxicity ( thresh~ld)~’~:  Very l o w 4 9  18.966 1 1 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Dicamba 
with its metabolites (40 CFR 180.227): 
CROP 
Asparagus 
Barley, grain 
Barley, straw 
Barley, hay 
Cattle, mbyp 
Cattle, fat 
Cattle, kidney 
Cattle, liver 
Cattle, meat 
Corn, field, forage 
Corn, field, stover 
Corn, forage 
Corn, grain 
Corn, pop, stover 
Corn, stover 
Cotton, meal 
Cotton, undelinted seed 
Goat, mbyp 
Goat, fat 
Goat, kidney 
Goat, liver 
Goat, meat 
Grain, aspirated fractions 
Grass, forage 
Grass, hay 
Hog, fat 
Hog, kidney 
Hog, liver 
Hog, mbyp 
Hog, meat 
Horse, fat 
Horse, kidney 
Horse, liver 
Horse, mbyp 
Horse, meat 
Milk 
Millet, proso, grain 
Millet, proso, straw 
Oat, forage 
Oat, grain 
Oat, hay 
Oat, straw 
Sheep, fat 
Sheep, kidney 
Sheep, liver 
Sheep, mbyp 
Sheep, meat 
Sorghum, forage 
Sorghum, grain, grain 
Sorghum, grain, stover 

PPm 
4 
6 
15 
2 
0.2 
0.2 
1.5 
1.5 
0.2 
3 
3 
0.5 
0.5 
3 
0.5 
5 
5 
0.2 
0.2 
1.5 
1.5 
0.2 
5100 
125 
200 
0.2 
1.5 
1.5 
0.2 
0.2 
0.2 
1.5 
1.5 
0.2 
0.2 
0.3 
0.5 
0.5 
80 
0.5 
20 
0.5 
0.2 
1.5 
1.5 
0.2 
0.2 
3 
3 
3 
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Soybean, forage 0.01 
Soybean, hay 0.01 

Soybean, seed 10 
Sugarcane, cane 0.1 
Sugarcane, fodder 0.1 
Sugarcane, forage 0.1 
Sugarcane, molasses 2 
Wheat, grain 2 

Wheat, hay 20 

Soybean, hulls 13 

Wheat, forage 80 

Wheat, straw 30 
Curcinogen/Hazard Classijications 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Label Signal Word: Signal words for products containing 
dicamba range from CAUTION to DANGER, reflecting the 
combined toxicity of dicamba and other ingredients in each 
product. 
TRI Developmental Toxin: Developmental toxin 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR)‘3S’ 
* AB 1803-Well Monitoring Chemical (CAL) 

The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 

Safe Drinking Water Act: Priority List (55 FR 1470) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Canada, Drinking Water Quality, 0.12 mg/L MAC 

Description: White or brown crystalline solid. Slightly 
soluble in water; solubility = 8.0 x lo3 ppm @ 25°C; also 
reported at 5.6 x lo3 ppm. Molecular weight = 221.03. 
Boiling point = 200°C (decomposes below B.P.). 
MeltingiFreezing point = 1 15°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health I ,  
Flammability 0, Reactivity 0. Log KO, = 2.19. Uunlikely to 
bioaccuinulate in marine organisms. 
Incompatibilities: Incompatible with sulfuric acid, bases, 
ammonia, aliphatic amines, alkanolamines, isocyanates, 
alkylene oxides, epichlorohydrin. Dicamba decomposes in 
heat producing toxic and corrosive fumes including 
hydrogen chloride. 
Permissible Exposure Limits in Air: The former USSR(35’ 
has set an MAC in workplace air of 1 .O mg/m3. Although no 
U.S. exposure limits have been established, this chemical 
can be absorbed through the skin, thereby increasing 
exposure. 
Permissible Concentration in Water: A no-adverse effect 
level in drinking water has been calculated by NSA/NRC‘46’ 
at 0.009 mg/L. States which have set guidelines for dicamba 

40CFRl17.3 (same as CERCLA, see below) 

(454 kg) 

in drinking water(6’) include Maine at 9.0 ,ug/L and 
Wisconsin at 12.5 pUglL. Canada’s MAC in drinking water 
is 0.12 mg/L. 
Routes of Entry: Ingestion, inhalation, and through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Dicamba irritates the eyes, skin, and 
respiratory tract. Exposure can cause nausea, vomiting, loss 
of appetite and weight, muscle weakness, and exhaustion. 
The acute toxicity of dicamba is relatively low. Dicamba 
produced no adverse effect when fed to rats at up to 19.3 
mg/kg/day and 25 mg/kg/day in subchronic and chronic 
studies. The no-adverse-effect dose in dogs was 1.25 
mgikglday in a 2-year feeding study. Based on these data, an 
AD1 was calculated at 0.0012 mg/kg/day. The LD,, (oral, 
rat) = 1037 mg/kg (slightly toxic). 
Long Term Exposure: May affect the liver. 
Points of Attack: Liver 
Medical Surveillance: Liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Dicamba,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http://ace.orst.edu/info/extoxnet/r,ips/dicamba.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Dicamba”, 40 CFR 180.227, 
httr,://www.e~a.~ov/~esticides/food/viewtols.htm 
U.S. Environmental Protection Agency, National 
Pesticide Information Center, “NPIC Technical Fact 
Shhet, Dicamba,” Washington, DC. (January 2002). 
http://npic.orst.edu/factsheets/dicamba tech.pdf 
U.S. Environmental Protection Agency, “Health 
Advisory: Dicamba,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Dicamba,” Trenton 
NJ (January 1999). 
11 ttp://~vw.state.ni.us/health/eoh/rtkweb/0634.pdf 
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Dichlobenil (ANSI) W H O  Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
(same as CERCLA) 
EPCRA Section 304 RQ: CERCLA, 100 Ib (45.4 kg) 

Description: White solid. Gives off irritating or toxic fumes 
or gases in a fire. Practically insoluble in water; solubility = 

18 ppm @ 20°C. Molecular weight = 172.01. 
Melting/Freezing point = 143-146°C. Boiling point = 

269°C. Vapor pressure = 1 x mmHg @ 25.  Log KO, = 

2.63. Unlikely to bioaccumulate in marine organisms. 
Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)]. 
Determination in Air.(’*) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Absorbed by dry skin and inhalation 
Harmful Effects and Symptoms 
Short Term Exposure: Contact can irritate the skin and 
eyes. Inhalation may irritate the nose and throat. High 
exposure can cause headache, dizziness, a drop in blood 
pressure, rapid pulse, loss of appetite, seizures, coma and 
death. Repeated high exposure may result in a loss of smell, 
acne-like rash. 
Points of Attack: Eyes, skin, liver and kidneys. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Dichlobenil,” 
Trenton NJ (October 2000). 
http://www.state.ni .usihealth/eohirtkwebiO636.pdf 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Dichlobenil” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( O c t o b e r  1 9 9 8 ) .  
http://w\n~.e~a.~ov/REDs/0263red.~df 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 

Use Type: Herbicide 
CAS Number: 1194-65-6 
Formula: C,H,CI,N 
Synonyms: Benzonitrile, 2,6-Dichloro-; DCBN; DBN; 2,6- 
DBN; DCB; Decabane; 2,6-Dichlorobenzonitrile; 2,6- 
Dichlorocyanobenzene 
Trade Names: BARRIER@, PbiiGordon (USA); BH Prefix 
D’; CARSORON@, Crompton Corporation (USA); 
CASORON@ 133, Crompton Corporation (USA); 
CARSORON@ G, Crompton Corporation (USA); 
CARSORON@ G4, Crompton Corporation (USA); 
CARSORON@ G20-SR, Crompton Corporation (USA); 
CODE H 133@; DECABANE@; DU-SPREX@; 
DYCLOMEC@; FYDULAN; FYDUMAS; FYDUSIT; H 
133@; H 1313@; NIA 5996’; NIAGARA@ 5006; 
NIAGARA@ 5,996; NOROSAC@, Pbi/Gordon (USA); 
PREFIX D@ 
Producers: Crompton Corporation (USA); Fluorochem 
(UK); PbiiGordon (USA) 
Chemical Class: Benzonitrile 
EPA/OPP PC Code: 02740 1 
Califurniu DPR Chemical Code: 112 
ICSC Number: 0867 
RTECS Number: DI3500000 
EEC Number: 608-015-00-X 
EINECS Number: 2 14-787-5 
Uses: Dichlobenil is a herbicide used on cranberry bogs, 
dichondra, ornamentals, blackberry, raspberry, and 
blueberry fields, apple, pear, filbert and cherry orchards, 
vineyards, hybrid poplar-cottonwood plantations, and rights- 
of-way to control weeds; and sewers to remove roots. It acts 
on dandelion, prickly oxtongue (pre-emergence), and tree 
roots. 
Humun toxicity (l~ng-term)(’~: High-9.10 ppb, Health 
Advisory 
Fish toxicity (tlzresl1olr1)(~~): Very low-973.64357 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Dicklobenil 
(40 CFR 180.231): 

CROP PPm 
Apple 0.5 
Blackberry 0.1 
Blueberry 0.15 
Cranberry 0.1 
Filbert 0.1 
Fruit, stone, except cherry 0.15 
Grape 0.15 
Pear 0.5 

CurcinogedHazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 

Rasp berry 0.1 



 

“Dichlobenil”, 40 CFR 180.23 1. 
www.epa.govipesticideslfood/viewtols.htm 

Dichlone 

Use Type: Fungicide 
CAS Number: 1 17-80-6 
Formula: C,,H,CI,O, 
Synonyms: 2,3-Dichlor- 1,4-naphthochinon (German); 2,3- 
Dichloro- 1,4-naphthaIenedione; 2,3-Dichloro-l,4- 
naphthoquinone; Dichloronaphthoquinone; 2,3- 
Dichloronaphthoquinone; 2.3-Dichloro-a-naphthoquinone; 
2,3-Dichloronaphthoquinone-l,4; Diclona (Spanish); 
Diclone; ENT 3,776; 1,4-NapthaIenedione, 2,3-dichloro- 
Trade Names: ALGISTAT@; COMPOUND 604’; 
PHYGON’; PHYGON@ PASTE; PHYGON@ SEED 
PROTECTANT; PHYGON@ XL; QUINTAR”; QUINTAR@ 
540F; SANQUINON@; UNIROYAL@ 604; USR@ 604; U.S. 

Producers: Whyte Agrochemical (UK) 
Chemical Class: Organochlorine; Halo-organics; 
napthoquinone fungicide 
EPMOPP PC Code: 02960 1 
California DPR Cliemical Code: 202 
RTECS Number: QL7525000 
EINECS Number: 204-2 10-5 
Uses: Not currently registered in the U.S. Dichlone is used 
as a fungicide for foliage and to control blue algae in ponds, 
swimming pools and lakes. As a substitute for copper and 
sulfur to control of rot on fruit trees, vegetables, field crops, 
ornamentals, resident and commercial outdoor areas. 
Hunznn toxicity (long-term)(77): Very low-560.00 ppb, 
Health Advisory 
Fish toxicity (tliresI~old)(~~): High4.56263 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Regulatory Authority: 

The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
(same as CERCLA) 
EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) 

Description: Golden-yellow crystals, leaflets, or needles 
from alcohol. Practically insoluble in water; solubility = 

<0.1 mgiL @ 25°C. Molecular weight = 227.05. 
Melting/Freezing point = 193°C. Boiling point = 275°C @ 
2 mmHg;.Vapor Density = 7.8. Vapor pressure = 8.2 mmHg 
@ 20°C. Toxicity (human): Low. Log KO, = 3.15. Values 
above 3.0 are likely to bioaccumulate in marine organisms. 
Routes of Entry: Dangerous through all routes of contact. 
Absorbed through intact skin. 
Hurmf’ul Effects and Symptoms 
Short Term Exposure: Central nervous system depressant. 
Irritating to eyes, skin, mucous membranes. Large doses can 
cause central nervous system depression, dizziness, 
weakness, headache, nausea, vomiting, and difficult 

RUBBER@ 604 

breathing. Apprehension, anxiety, confusion, nervous 
excitation; dizziness; headache; numbness and weakness in 
limbs; muscle twitching, tremors; nausea and vomiting; 
slow, shallow respiration, bluish face; convulsions; loss of 
consciousness; breathing stops; death. At fire temperatures 
can produce coughing, choking, difficult breathing, and 
cyanosis. 
Long Term Exposure: Irritating to the skin; may cause 
dermatitis. 
Points of Attack: May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Directly, irrigate with large amounts of plain, 
tepid water or saline for 20 minutes, occasionally lifting the 
lower and upper lids. During this time, remove contact 
lenses, if easily removable without additional trauma to the 
eye. Get medical aid immediately. Have physician check for 
possible delayed damage. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 
water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines; therefore, items such as 
leather shoes, gloves, and belts should be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do NOT induce vomiting. The 
patient is at risk of CNS depression or seizures, which may 
lead to pulmonary aspiration during vomiting. If the victim 
is conscious and able to swallow, *administer an aqueous 
slurry of activated charcoal at 1 gm/kg (usual adult dose 
60-90 g, child dose 25-50 g). A soda can and straw may be 
of assistance when offering charcoal to a child. The efficacy 
of activated charcoal for some organochlorine poisoning 
(such as chlordane) is uncertain. If victim is 
UNCONSCIOUS OR HA VlNG CONVULSIONS, do nothing 
except keep victim warm. 
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*In some cases you may be specifically instructed by Poison 
Control to induce vomiting by way of2 tablespoons ofsyrup 
of ipecac (adult) washed down with a cup ofwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organochlorine pesticides, immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. If 
breathing is difficult, administer 100% humidified 
supplemental oxygen through bag/mask apparatus until 
medical help arrives. Do not leave victim unattended. 
References: 

Pesticide Management Education Program, “Dichlone 
(Phygon, Quintar) Chemical Profile 2/85,” Cornell 
University,  I thaca,  NY (February 1985) .  
http://pmep.cce.cornell.edu/profiles/fung- 
nemat/aceticacid-etridiazole/dichlone/fung-prof- 
dichlone.html 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Dichlone,” Trenton 
NJ (March 2001). 
httD:!/www.state.ni .us/health/eoh/rtkweb/0637.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Di c h loran 

Use Type: Fungicide 
CAS Number: 99-30-9 
Formulu: C,H,CI~N,O, 
Synonyms: AI3-08870; AI-50; Aniline, 2,6-dichloro-4- 
nitro-; Benzenamine, 2,6-Dichloro-4-nitro-; Caswell No. 
3 1 I ; CDNA; CNA; DCNA; 2,6-Dichloro-4-nitroaniline; 
2,6-Dichloro-4-nitrobenzenamine; Dicloran; 4-Nitroaniline, 
2,6-dichloro-; 4-Nitro-2,6-dichloroaniline 
Trade Names: AL-SO’; ALLISAN’, Gowan Company 
(USA); BORTRAN@Gowan Company (USA); BOTRAN@, 
Gowan Company (USA); DITRANIL@; FUMITE 
DICLORAN SMOKE ACARICIDE@; RESISAN@; RD- 
6584@; U-2069@ 
Producers: Gowan Company (USA); Whyte Agrochemical 
(UK) 
Chemical Class: Substituted benzene 
EPMOPP PC Code: 03 130 1 
California DPR Chemical Code: 8 1 
ICSC Number: 087 1 
RTECS Number: BX2975000 
EINECS Number: 202-746-4 

Uses: Used to control fungi on a variety of crops. The top 
crop usages in California are on celery, head lettuce, and 
grapes (table, wine and raisin). 
U.S. Maximum Allowable Residue Levels for  Dicloran (40 
CFR 180.200): 

CROP PPm 
Apricot, post-h 20 
Bean, snap, succulent 20 
Carrot, roots, post- h 10 
Celery 15 
Cherry, sweet, post-h 20 
Cucumber 5 
Endive 10 
Garlic 5 
Grape 10 
Lettuce 10 
Nectarine, post-h 20 
Onion 10 
Peach, post-h 20 
Plum, fresh prune, post-h 15 
Potato 0.25 
Rhubarb 10 

Tomato 5 
CarcinogedHazard Classipcations 
Label Signal Word: WARNING, CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

FIFRA, 180.3(4); class of chlorinated organic pesticide 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Actively registered pesticide in California. 

Description: Yellow needles from ethyl alcohol. Molecular 
weight = 207.02. Melting/Freezing point = 190°C. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Routes of Entry: Inhalation, skin contact, eyes 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 

Sweet potato, roots, post-h 10 
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References: 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Dicloran”, 40 CFR 180.200. 
www.epa.~ov/pesticideslfoodlviewtoIs. htni 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Dichloroacetic Acid 

Use Type: Fungicide 
CAS Number: 79-43-6 
Formula: C,H,C,,O, 
Synonyms: Acetic acid; Bichloro-; Acetic acid, dichloro-; 
Bichloroacetic acid; Dichlorethanoic acid; DCA 
Producers: Clariant (Switzerland); Fluorochem (UK); 
Merck Eurolab,  Ltd.  (UK);  Sigma-Aldrich 
Laborchemikalien (Germany); TCI America (USA) 
Chemical Class: Unclassified 
California DPR Chemical Code: 3 133 
ICSC Number: 0868 
RTECS Number: AG6125000 
EEC Number: 607-066-00-5 
EINECS Number: 20 1-207-0 
Uses: Used as a fungicide, a medication, and a chemical 
intermediate in pharmaceuticals. 
CurcinogedHazard Classipcations 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR) 
Description: Colorless liquid. Pungent odor. Soluble in 
water; solubility = 8.5 x lo4 ppm. Molecular weight = 

128.95. Boilingpoint = 193-194°C. Melting/Freezingpoint 
= 9.7”C. Flash point = 1 10°C. Vapor pressure = 1 mmHg @ 
44OC; 20 Pa @ 20°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 1, 
Reactivity 0. Log KO, = -1.1 to 0.9. Ulikely to 
bioaccumulate in marine organisms. 
Incompatibilities: DCA is a medium strong acid; 
incompatible with non-oxidizing mineral acids, organic 
acids, bases, acrylates, aldehydes, alcohols, alkylene oxides, 
ammonia, aliphatic amines, alkanolamines, aromatic amines, 
amides, glycols, isocyanates, ketones. Attacks metals 
generating flammable hydrogen gas. Attacks some plastics, 
rubber and coatings. 
Permissible Exposure Limits in Air: The former USSR set 
an airborne exposure limit of 4 mg/m’. 
Routes of Entry: Inhalation, ingestion. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Corrosive to the eyes, skin, and 
respiratory tract; causes severe irritation and burns. Eye 
contact may cause permanent damage. Higher exposures can 
cause pulmonary edema, a medical emergency that can be 

delayed for several hours. This can cause death. Corrosive 
if swallowed. 
Long Term Exposure: May cause damage to the developing 
fetus. May affect the liver and kidneys. May damage the 
nervous system causing numbness, “pins and needles,” 
and/or weakness in the hands and feet. Repeated exposure 
may cause lung irritation, bronchitis. There is limited 
evidence that DCA causes liver cancer in animals. 
Points ofAttack: Lungs, liver, kidneys, nervous system. 
Medical Surveillance: Liver and kidney function tests. 
Lung function tests. Examination of the nervous system. 
Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious, administer water or milk. Do not induce 
vomiting. Medical observation is recommended for 24 to 48 
hours after breathing overexposure, as pulmonary edema 
may be delayed. As first aid for pulmonary edema, a doctor 
or authorized paramedic may consider administering a 
corticosteroid spray. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Dichloroacetic 
Acid,” Trenton NJ (February 1999). 
http:l/~w~v.~tate.ni.uslhealthleoh/rtkweb/063 8.pdf 

List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

para-Dichlorobenzene 

Use Type: Insecticide, rodenticide, and fungicide 
CAS Number: 106-46-7 
Formula: C,H,C12 
Alert: The para isomer of dichlorobenzene is the isomer 
most prominently used in agriculture. 
Synonyms: p-DCB: 1,4-DCB: Benzene, 1,4-dichloro-; 
Benzene, p-dichloro-; p-Chlorophenyl chloride; PDCB; Di- 
chloricide; 1,4-DicIorobenceno (Spanish); p- 
Diclorobenceno (Spanish);  p-Dichlorobenzene; 
Paradichlorobenzene 
Mixed Isomers: Amisia-mottenschutz; Benzene, dichloro-; 
Diclorobenceno (Spanish); DCB; Diclorobenceno 
(Spanish); Dichlorobenzene (Mixed Isomers) 
Trade Names: DowTHERM~, Dow Chemical Co. (USA); 
EVOLA; PARACIDE@; PARA CRYSTALS@; PARADI@; 
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PARADOW@; PARAMOTH@; PARANUGGETS@; 

Solutia (USA); Mixed isomers: DILATIN DBI@; 
MOTTENSCHUTZMITTEL EVAU P@; MOTT-EX@; 

Producers of Chlorobenzenes: ATOFINA (France); Bayer 
Chemicals (Germany); Changshan Chemical (China); 
Clariant (Switzerland); Clorobencenos (Mexico); Degussa 
(Germany); Dow Chemical (USA); EniChem (Italy); ICI 
Group (UK); Ishihara Sangyo Kaisha (Japan); Kureha 
(Japan); Mitsubishi Gas Chemical (Japan); Monsanto 
(USA); Nippon Kayaku (Japan); Piedmont (USA); PPG 
Industries (USA); Sigma-Aldrich Laborchemikalien 
(Germany); Solution (USA); Sumitomo Chemical (Japan); 
Tekchem (Mexico); Toagosei (Japan); Toray Industries 

Chemiciil Class: Halogenated orgnic compound 
EPMOPP PC Code: 06 150 1 
California DPR Chemical Code: 455 
ICSC Number: 0037 
RTECS Number: CZ4550000 (p-DCB); CZ4430000 
(mixed isomers) 
EEC Number: 602-035-00-2 
EINECS Number: 202-425-9 
Uses: p-Dichlorbenzene is used primarily as an air 
deodorant, as moth balls, and in insecticides, which 
accounts for 90% of the total production of this isomer. 
Information is not available concerning the production and 
use of m-DCB. However, it may occur as a contaminant of 
0- or p-DCB formulations. Both 0- and p-isomers are 
produced almost entirely as by-products during the 
production of monochlorobenzene. The major uses of o- 
DCB are as a process solvent in the manufacturing of 
toluene diisocynate and as an intermediate in the synthesis 
of dyestuffs, herbicides, and degreasers. 
Crircinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated Carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 28,  possible carcinogen 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authorily: 
* Air Pollutant Standard Set (ACGIH)") (Australia) 

(DFG)") (HSE)(33' (Israel) (Mexico) (OSHA)'58) (former 
USSR)(35 43) (Several States)@') (Several Canadian 
Provinces) 

PARAZENE~; PERSIA-PERAZOL@; SANTOCHLOR~, 

TOTAMOTT@ 

(J span) 

List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 

Proposition 65 chemical (CAL) 

contaminants (CAL) 

Contaminants 

Permissible Exposure Limits for Chemical Contaminants 

Actively registered pesticide in California. 

Carcinogen, (animal positive) (IARC), (NTP), (ACGIH")) 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 1 12) 
Clean Water Act: Section 3 11 Hazardous Substances/RQ 
40CFR117.3 (same as CERCLA, see below); 
40CFR423, Appendix A, Priority Pollutants; Section 3 13 
Water Priority Chemicals (57FR4 133 1, 9/9/92); Toxic 
Pollutant (Section 40 1.15). 
EPA Hazardous Waste Number (RCRA No.): U072; 
DO27 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA Toxicity Characteristic (Section 261.24), 
Maximum Concentration of Contaminants, regulatory 
level, 7.5 mg/L 
RCRA 40CFR268.48; 61FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.090; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 80 lO(2); 8020(5); 8 120( 15); 8270( 10) 
Safe Drinking Water Act: MCL, 0.075 mg/L; MCLG, 
0.075 mgL; Regulated chemical (47 FR 9352). 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg). 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List, CEPA 
Priority Substance List, National Pollutant Release 
Inventory 
(NPRI); Drinking Water Quality 0.005 mg/L MAC and 
<=O.OOI mg/L A 0  

Mixed isomers: 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl17.3 (same as CERCLA, see below); 
40CFR423, Appendix A, Priority Pollutants; Section 3 13 
Water Priority Chemicals (57FR4133 I ,  9/9/92); Toxic 
Pollutant (Section 401.15). 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed 
Safe Drinking Water Act: Regulated chemical, MCL, 
0.075 mg/L, p-isomer (47 FR 9352) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1 YO. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

(CALIOSHA) 

1,CDCB: 

(mgikg), 6.0 
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Canada, WHMIS, Ingredients Disclosure List, CEPA 
Priority Substance List, National Pollutant Release 
Inventory (NPRI) 
Mexico, Drinking Water, 0.4 mg/L 

Description: There are three isomeric forms of 
dichlorobenzene, C,H,Cl,: o-DCB is a colorless to pale 
yellow liquid with a pleasant, aromatic odor. Odor threshold 
= 0.30 ppm. Boiling point = 11 7”. MeltingiFreezing point = 

-17°C. Flash point = 66°C (cc). Autoignition temperature: 
648°C. Explosive limits: LEL = 2.2%; UEL = 9.2%. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 2, Reactivity 0. Insoluble in water. 
VM-DCB is a liquid. Boiling point =172”C. p-DCB is a 
colorless or white solid with a mothball-like odor. Odor 
threshold = 0.18 ppm. Roiling point = 174°C. 
Melting/Freezing point = 53°C. Flash point = 66°C. 
Insoluble in water. Explosive limits: LEL = 2.5%; UEL = 

unknown. Hazard Identification (based on NFPA-704 M 
Rating System): Health 2, Flammability 2, Reactivity 0. 
Insoluble in water. Log KO, = 3.36. Values at or above 3.0 
are likely to bioaccumulate in marine organisms (p-DCB). 
Incompatibilities: o-DCB and m-DCB: acid fumes, 
chlorides, strong oxidizers, hot aluminum or aluminum 
alloys. p-DCB: Strong oxidizers; although, incompatibilities 
for this chemical may also include other materials listed for 
o-DCB. 
Permissible Exposure Limits in Air:p-DCB: OSHA‘” PEL, 
75 ppm (450 mg/m’) TWA; ACGIH“) TLV, 10 ppm TWA 
(60 mgim’) TWA; NIOSH‘2) IDLH, 150 ppm [Carcinogen]. 
Foreign Regulations (ppm) TWA (except as noted) p-DCB 
for Australia, Germany (DFG), United Kingdom (HSE), 
Mexico and the Canadian provinces of Alberta, British 
Columbia, Ontario, and Quebec. 
Australia DFG HSE Israel Mexico Canada 
75 50 75 75 75 75 
110* loo* 110* 110* 110* 110* 
*As a ceiling or peak limitation value, not to be exceeded at 
any time, except for DFG Peak Limitation (30 minute) 
which is not to be exceeded 4 times during a normal 
workshift”). The former USSR seta a MAC for ambient air 
in residential areas of 0.035 mgim’ on a once daily basis for 
p-DCB””. 
Determination in Air: Charcoal adsorption followed by CS2 
workup and gas chromatographic analysis. See NIOSH 
Method 1 003 for halogenated hydrocarbons.‘I8’ 
Permissible Concentration in Wuter: To protect freshwater 
aquatic life: I ,  120 pg/L on acute toxicity basis and 763 
pglL on a chronic basis. To protect saltwater aquatic life: 
1,970 pg/L on an acute toxicity basis. To protect human 
health: 400 pg/L for all isomers(6). The former USSR 
established a MAC of 0.002 mg/L for water bodies used for 
domestic purpose~(’’>~~). The USEPA(48) has derived lifetime 
health advisories for 0- and m-DCB as 0.62 mg/L (620 
pg/L) and forp-DCB of 0.075 mg/L (75 pg/L). EPA‘”) has 
recently proposed a maximum level for o-DCB of 0.6 mg/L 

in drinking water. See also Regulatory section for drinking 
water criteria for Mexico and Canada. 
Determination in Water: Gas chromatography (EPA 
Methods 60 1,602,6 12) or gas chromatography plus mass 
spectrometry (EPA Method 625). Gas-chromatographic 
methods have been developed for PDB with a sensitivity of 
380 pg/cm peak high, and PDB concentrations as low as 1 .O 
ppb in water have been analyzed according to NAS/NRC. 
Routes of Entry: Forp-DCB: Inhalation, ingestion, eye and 
skin contact 
Harmful Effects and Symptoms 
Human exposure to dichlorobenzene is reported to cause 
hemolytic anemia and liver necrosis. and B,4- 
dichlorobenzene has been found in human adipose tissue. In 
addition, the dichlorobenzenes are toxic to nonhuman 
mammals, birds, and aquatic organisms and impart an 
offensive taste and odor to water. The dichlorobenzenes are 
metabolized by mammals, including humans, to various 
dichlorophenols, some of which are as toxic as the 
dichlorobenzenes. Exposure can damage blood cells. 
Contact can cause irritation of the skin and eyes. Prolonged 
contact can cause severe burns. It may damage the liver, 
kidneys and lungs. Exposure can cause headache, dizziness, 
swelling of the eyes, hands and feet, and nausea. Higher 
levels can cause severe liver damage and death. Persons 
with preexisting pathology (hepatic, renal, central nervous 
system, blood) or metabolic disorders, who are taking 
certain drugs (hormones or otherwise metabolically active), 
or who are otherwise exposed to DCBs or related 
(chemically or biologically) chemicals by such means as 
occupation, or domestic use or abuse (e.g., pica or 
“sniffing”) of DCB products, might well be considered at 
increased risk from exposure to DCBs. 
Short Term Exposure: For p-DCB: Can be absorbed 
through the skin, thereby increasing exposure. Exposure can 
cause headache, dizziness, nausea, swelling ofthe hands and 
feet. Contact with the dust can irritate and burn the eyes and 
skin. Skin allergy may develop. 
Long Term Exposure: Forp-DCB: May be carcinogenic to 
humans; it causes kidney and liver cancer in animals. There 
is a suggested association between this chemical and 
leukemia. There is evidence that p-DCB can damage the 
developing animal fetus. Repeated exposure can damage the 
nervous system, skin allergy and damage the lungs, liver, 
and kidneys. p-May affect the blood and cause hemolytic 
anemia. 
Points ofAttuck: Forp-DCB-liver, respiratory system, eyes, 
kidneys, skin. 
MediculSurveilfunce: For those with frequent or potentially 
high exposure (half the TLV or greater, or significant skin 
contact) the following are recommended before beginning 
work and at regular times after that: Liver, kidney and lung 
furiction tests. Complete blood count. If symptoms develop 
or overexposure is suspected, the following may be useful: 
Evaluation by a qualified allergist, including careful 
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exposure history and special testing, may help diagnose skin 
allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Rejeren ces: 

U .S. Environmental Protection Agency, Dichlorobenzene: 
Ambient Water Quality Criteria, Washington, DC (1 980). 
U.S. Environmental Protection Agency, 1,4- 
Dichlorobenzene, Health and Environmental Effects 
Profile No. 66, 
Washington, DC, Office of Solid Waste (April 30, 1980). 
U . S .  Environmental  P ro tec t ion  Agency,  
Dichlorobenzenes, Health and Environmental Effects 
Profile No. 67, 
Washington, DC, Office of Solid Waste (April 30, 1980). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 4, No. 2, 45-48 (1984) (1,3- 
Dichlorobenzene); 4, 
No. 2, 49-52, and 6, No. 2, 50-57 (1986) (Mixed 
isomers). 
U.S. Public Health Service, “Toxicological Profile for 
1,4-Dichlorobenzene,” Atlanta, Georgia, Agency for 
Toxic 
Substances & Disease Registry (December 1987). 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: 1,4-DichIorobenzene,” Trenton, NJ (June 
1998). 
http: !/www.state.n i .uslhealthleoh/rtkweblO643 .udf 
New York State Department of Health, “Chemical Fact 
Sheet: para-Dichlorobenzene,” Albany, NY, Bureau of 
Toxic Substance Assessment (April 1986). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Dic h loroethyl Ether 

Use Type: Soil fumigant 
CAS Number: 1 1 1-44-4 
Formula: C,H,CI,O; CICH,CH,OCH,CH,CI 
Alert: This should be handled as a carcinogen, with extreme 
caution. 
Synonyms: BCEE; Bis(P-chloroethyl) ether; Bis(2- 
chloroethyl) ether; Bis(2-cloroeti1)eter (Spanish); Chlorex; 

l-Chloro-2-(R-chloroethoxy)ethane; Chloroethyl ether 
(DOT); Clorex; DCEE; Dichloroethyl ether; 2,2‘- 
Dichloorethylether (Dutch); 2,2’-Dichloro-diethylether; 2,2‘- 
Dichlor-diaethylaether (German); Dichloroethyl ether; 2,2’- 
Dichlorethyl Ether (DOT); R,P’-Dichlorodiethyl ether; 
Dichloroether; Di(j3-chloroethy1)ether; Di(2-chloroethyl) 
ether; D,P’-Dichloroethyl ether; sym-Dichloroethyl ether; 
2,2’-Dichloroethyl ether; Dichloroethyl oxide; 2,2‘- 
Dicloroetiletere (Italian); ENT4,504; Ethane, 1,l’-oxybis2- 
chloro-; Ether dichlore (French); l,l’-Oxybis(2- 
ch1oro)ethane; Oxyde de chlorethyle (French) 
Producers: Richman Chemical (USA) 
EPMOPP PC Code: 02950 1 
California DPR Chemical Code: 203 
ICSC Number: 04 17 
RTECS Number: KN0875000 
Uses: Dichloroethyl ether is used as an acaricide and in an 
oil solution to control earworms on corn silk. It is also used 
in the manufacture of paint, varnish, lacquer, soap, and 
finish remover. It is also used as a solvent for cellulose 
esters, naphthalenes, oils, fats, greases, pectin, tar, and gum; 
in dry cleaning and in textile scouring. 
CurcinogedHuzurd Classifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC)‘9’ 
Banned or Severely Restricted (Finland, Sweden) (UN)(”) 
Air Pollutant Standard Set (ACGIH)(’)(Australia) (DFG) 
(Israel) (former USSR)‘4’) (OSHA)‘58) (Several States)@’) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12) 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; Section 3 13 Water Priority Chemicals 
(57FR41331, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U025 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.033; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10) 

(mg/kg), 6.0 
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Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10,000 Ib (4,550 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List 
Mexico, drinking water criteria = 0.0003 mg/L. 

Description: Dichloroethyl ether is a clear, colorless liquid 
with a pungent, fruity odor. It is also described as having a 
chlorinated solvent-like odor. Soluble in water; solubility = 

1.3 x lo4 ppm. Molecular weight = 143.02. Boiling point = 

176-178°C. Vapor pressure = 0.73 mmHg @ 20. Flash 
point = 55"C("'. Autoignition temperature = 369°C. 
Explosive limits: LEL = 2.7%; UEL = unknown. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 2, Reactivity 1.  Insoluble in water. 
Log KO, = 1.12. Unlikely to bioaccumulate in marine 
organisms. 
Zncompatibilities: Contact with moisture caused 
decomposition producing hydrochloric acid. Can form 
peroxides. Forms explosive mixture with air. Contact with 
strong oxidizers may cause fire and explosion hazard. 
Attacks some plastics, rubber and coatings. Attacks metals 
in the presence of moisture. 
Permissible Exposure Limits in Air: The Federal Limit 
(OSHA PEL) and the ACGIH") recommended TLV is 5 
ppm (30 mg/m3) and the STEL value in both cases is 10 
ppm (60 mg/m3). They both add the notation "skin" 
indicating the possibility ofcutaneous absorption. Australia, 
Israel and the Canadian provinces of Alberta, BC, Ontario, 
and Quebec set the same TWA and STEL as OSHA. The 
DFG MAK value is 10 ~ p m ( ~ ) .  NIOSH") IDLH level = 

[Ca] 100 ppm. The former USSR-UNEP/IRPTC 
has set an MAC in workplace air of 2 mg/m3. Several states 
have set guidelines or standards for BCEE in ambient air(") 
ranging from 0.0714 mg/m3 (Kansas) to 0.3-0.6 mg/m3 
(North Dakota) to 0.5 mg/m3 (Virginia) to 0.6 mg/m3 
(Connecticut) to 0.714 mg/m3 (Nevada) to 0.72 mg/m' 
(Pennsylvania). 
Determination in Air: Charcoal tube; CS,; Gas 
chromatographyiFlame ionization detection; NlOSH IV 
Method ## 1004"*' 
Permissible Concentration in Water: To protect freshwater 
aquatic life: 238,000 pg/L, for chloroalkyl ethers in general. 
No criteria developed for protection of saltwater aquatic life 
due to insufficient data. For the protection of human health: 
preferably zero. An additional lifetime cancer risk of 1 in 
100,000 is posed by a concentration of 0.3 pg/L@'. Some 
states have set guidelines for BCEE in drinking water@') 
ranging from 0.3 1 pg/L (Minnesota) to 4.2 pg/L (Kansas) to 
8.3 pg/L (Maine) to 10.0 pg/L (Arizona). 
Determination in Water: CH2C1, extraction followed be gas 
chromatography with halogen; specific detector (EPA 

Method 6 1 1)  or gas chromatography plus mass spectrometry 
(EPA Method 625). 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Harmful Effects and Symptoms 
Short Term Exposure: BCEE can be absorbed through the 
skin, thereby increasing exposure. Exposure irritates the 
eyes, skin, and respiratory tract. Skin and eye contact may 
cause burns. Higher exposures can cause pulmonary edema, 
a medical emergency that can be delayed for several hours. 
This can cause death. At concentrations above 500 ppm, 
coughing, retching, and vomiting may occur, as well as 
profuse tearing. There can be irritation at lower 
concentrations. This material is very toxic; the probable oral 
lethal dose is 50-500 mgikg, or between 1 teaspoon and 1 
ounce for a 150 pound person. It can be a central nervous 
system depressant in high concentrations. It is extremely 
irritating to the eyes, nose, and respiratory passages. It can 
penetrate the skin to cause serious and even fatal poisoning. 
Poisonous; may be fatal if inhaled, swallowed or absorbed 
through skin. 
Long Term Exposure: BCEE may damage the liver and 
kidneys. Can irritate the lungs; repeated exposures may 
cause bronchitis. 
Points of Attack: Respiratory system, skin, eyes, liver and 
kidneys. This chemical causes liver cancer in animals and 
may be a potential human carcinogen. 
Medical Surveillance: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. If symptoms develop or overexposure 
is suspected, the following may also be useful: Liver, 
kidney, and lung function tests. Consider chest x-ray 
following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

U.S. Environmental Protection Agency, Chloroalkyl 
Ethers: Ambient Water Quality Criteria, Washington, DC 
(1 980). 
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U.S. Environmental Protection Agency, Bis (2- 
Chloroethyl) Ether, Health and Environmental Effects 
Profile No. 24, Washington, DC, Office of Solid Waste 
(April 30, 1980). 
International Agency for Research on Cancer, IARC 
Monographs on the Carcinogenic Risks of Chemicals to 
Humans, Lyon, France 9, 1 17 (1 975). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Dichloroethyl Ether,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health, ”Hazardous Substance 
Fact Sheet: Bis (2-Chloroethyl) Ether,” Trenton, NJ 
( J a n u a r y  1 9 8 6 ,  r e v .  S e p t e m b e r  1 9 9 6 ) .  
http://mv.state.ni .us/health/eoh/rtkweb/O232.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 4, 62-76 (1 987). 

D ic h I o roisocya n uric Acid 

Use Type: Biocide and water treatment chemical 
CAS Number: 2782-57-2 
Formula: C3H,C12N,03 
Synonyms: Dichloroisocyanurate; Dichloroisocyanuric acid; 
Dichloroisocyanuric acid, dry or dichloroisocyanuric acid 
salts; Dichloro-s-triazinetrione; 1,3-DichIoro-s-triazine- 
2,4,6-( 1 H,3H,SH)-trione; Isocyanuric acid, dichloro-; 
Isocyanuric dichloride 
Trade Names: ACL 70@; CDB 60@; FI CLOR 7 1 @; HILITE 

Chemical Class: Triazinetrione 
EPMOPP PC Code: 081401 
Crilifornia DPR Chemical Code: 204 
Uses: Used in disinfectants and cleaning solution in 
domestic products and in food processing plants. 
Regulutory Authority: 

Actively registered pesticide in California. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardAB 1807 Toxic Air 
Contaminants - Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112); 
Clean Water Act: Section 307 Priority Pollutants as 
cyanide, total; Toxic Pollutant (Section 40 1.15) 
RCRA Section 26 1 Hazardous Constituents 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mgkg), 590 (total); 30 (amenable). 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL pg/L): 90 1 O(40) 
Safe Drinking Water Act: MCL, 0.2 mg/L; MCLG, 0.2 
mg/L;Regulated chemical (47 FR 9352) 

6 0 ~ ;  ORCED@; TROCLOSENE~ 

EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanide compound 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) as cyanides, mixtures or solutions 

Description: White, crystalline solid or powder, or granules. 
Chlorine odor. Soluble in water. Melting/Freezing point = 

225°C (decomposes). Molecular weight = 197.97. 
Incompatibilities: A strong oxidizer. Violent reaction with 
organic and flammable materials. 
Permissible Exposure Limits in Air: No standards set. 
However, inasmuch as it is a cyanide compound, the 
exposure limits are listed here: OSHA and ACGIH: 5 mg/m3 
TWA; NIOSH: Ceiling limit, 4.7 ppm; 5 mg/m3 per 10 
minutes as cyanides. All have notations that skin contact 
contributes significantly in overall exposure. IDLH = 25 
mg/m3 as CN 
Determination in Air: FilteriBubbler; Potassium hydroxide; 
Ion-specific electrode; NIOSH IV Method #7904, Cyanides. 
See also Method #60 10, Hydrogen Cyanide.(’8’ 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
The U.S.EPA(49j has determined a no-observed-adverse- 
effect-level (NOAEL) of 10.8 mgikglday which yields a 
lifetime health advisory of 154 pg/L. States which have set 
guidelines for cyanides in drinking wateP’) 
Determination in Water: Distillation followed by silver 
nitrate titration or colorimetric analysis using pyridine 
pyrazolone (or barbituric acid). 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Harmful Effects and Symptoms 
Sltort Term Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. A mutagen. 
Points of Attack: Liver, lungs, skin. 
Medical Surveillance: Before beginning employment and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Dichlorophene 

Use Type: Fungicide, herbicide and bactericide 
CAS Number: 97-23-4 
Formula: C, ;H ,,CI,O, 
S y n o n y m s :  B i s  ( 5  - c h 1 o r  0 - 2  - 
hydroxypheny1)methane; Bis(chlorohydroxypheny1) 
methane; Bis(2-hydroxy-5-chlorophenyl)methane; Caswell 
No. 563; DDDM; DDM; 5,5'-Dichloro-2,2'-  
dihydroxydiphenylmethane; Dichlorofen; Di(S-chloro-2- 
hydroxypheny1)me thane ;  4 , 4 ' - D i c h l o r o - 2 , 2 ' -  
methylenediphenol; diclorofeno (Spanish); Dihydroxy 
dichlorodiphenylmethane; 2,2'-Dihydroxy-5,5'-dichloro 
diphenylmethane; [(Dihydroxydichloro)diphenyl] methane; 
GH; 2,2'-Methylenebis(4-~hlorophenol); 2,2'-  
Methylenebis(4-chlorophenol; NSC 38642; Phenol, 2,2'- 
methylenebis(4-chloro- 
Trade Names: ANTHIPHEN@; DIPHENTANE 70@; 
D I C H L O R O P H E N @ ;  D I C H L O R O P H E N  B@;  
D I C H L O R O P H E N E  1 O @ ;  D I C H L O R P H E N @ ;  
DIDROXANE'; DIPHENTHANE 70@; FUNGICIDE F@; 
FUNGICIDE GM@; FUNGICIDE M@; G 4@; GEFIR@; 
HYOSAN; KORIUM@; PLATH-LYSE@; PREVENTAL@, 
Bayer Cropscience (Germany); PREVENTOL@, Bayer 
Cropscience (Germany); PREVENTOL GD@, Bayer 
Cropscience (Germany); PREVENTOL GDC@, Bayer 
Cropscience (Germany); SUPER MOSSTOX@; 

A I 3  - 0 2 3 7 0 ; 

T A E N I A T O L ~ ;  T E N I A T O L ~ ;  T E N I A T H A N E ~ ;  
TRIVEX@; VERMITHANA~;  WESPURIL~ 
Producers: GlaxoSmithKline Animal Health (UK) 
Chemical Class: Chlorophenol 
EPMOPP PC Code: 05500 1 
California DPR Clzemicnl Code: 206 
RTECS Number: SMO175000 
U,ses: Not registered in the U.S. Dichlorophene is a wide 
spectrum, non-oxidizing biocide used against all types of 
algae and bacteria. Widely used to treat fungi, fleas and 

worm conditions in pet animals and livestock. See U.S. 
Food and Drug Administration 20 CFR 520.580 and 20 
CFR 520.581. 
CarcinogedHazard Classijications 
California Prop. 65: Developmental toxin 
U.S. TRI: Developmental toxin 
IARC: Group 2B, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority : 

Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1.0% 

Description: White crystalline solid or tan, sand-like 
powder. Odorless when pure; weak phenol odor from 
contact with air. Practically insoluble in water; solubility = 

29.5 ppm @ 25°C. Molecular weight = 269.12. 
Melting/Freezing point = 177°C. Vapor pressure = 1 x 1 O-'' 
mmHg @ 25°C. 
Incompatibilities: React with boranes, alkalies, aliphatic 
amines, amides, nitric acid, sulfuric acid. 
Routes of Entry: Skin contact 
Harmful Effects and Symptoms 
Short Term Exposure: Skin irritation. May damage liver, 
kidneys, spleen and central nervous system. 
Points of Atlack: Liver, kidneys, spleen and CNS. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

1,2-Dichloropropane 

Use Type: Fumigant and nematicide 
CAS Number: 78-87-5 
Formula: C,H,CI,; ClCH,CHCICH, 
Alert: 1,2-Dichloropropane production in the United States 
has declined over the past 20 years. It was used in the past 
as a soil fumigant, chemical intermediate, and industrial 
solvent and was found in paint strippers, varnishes, and 
furniture finish removers. Most of these uses were 
discontinued. Today, almost all of the 1,2-dichIoropropane 
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is used as a chemical intermediate to make 
perchloroethylene and several other related chlorinated 
chemicals. Human toxicity (long-term): High. 
Synonyms: Bichlorure de propylene (French); a& 
Dichloropropane; 1,2-Dicloroprpano (Spanish); 
Dwuchloropropan (Polish); ENT 15,406; NCI-C55 141 ; 
Propane, 1,2-dichloro-; Propylene chloride; a$-Propylene 
dichloride; Propylene dichloride 
Trade Names: D-D SOIL FUMIGANT@, Shell Chemical 
(Netherlands), canceled 9/29/1988; VIDDEN D@, Dow 
Chemical Co. (USA), canceled 7/1/1987 
Producers: ATOFINA (France); BASF (Germany); Bayer 
Chemicals (Germany); Cyanamid Agro Products; Dow 
Chemical Co. (USA); Mitsui Chemicals (Japan); Shell 
Chemical (Netherlands); Showa Denko (Japan); Sigma- 
Aldrich Laborchemikalien (Germany) 
Chemical Class: Halogenated organic compound 
EPMOPP PC Code: 029002; 600030 (as impurity only; no 
longer cleared as inert) 
California DPR Clzemical Code: 250 1 
ICSC Number: 044 1 
RTECS Number: TX9625000 
EEC Number: 602-020-00-0 
EINECS Number: 20 1 - 152-2 
Uses: Dichloropropane is used as a soil fumigant, alone and 
in combination with dichloropropane, for nematodes on 
stored grain, and as an insecticide for livestock. It is used as 
a chemical intermediate in perchloroethylene and carbon 
tetrachloride synthesis and as a lead scavenger for antiknock 
fluids. It is also used as a solvent for fats, oils, waxes, gums 
and resins, and in solvent mixtures for cellulose esters and 
ethers. Other applications include scouring compounds and 
metal degreasing agents. 
Human toxicity (long-term)(77): High-5.00 ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (t lzreslz~ld)(~~: Very low-25952.79223 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CurcinogedHazard Classijications 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Regulatory Authority: 

Carcinogen (Animal Suspected) (IARC)'9' 
Air Pollutant Standard Set (ACGIH)") (Australia) 
(DFG)'3) (Israel) (Mexico) (former USSR)'35, ") 

(OSHA)('*) (Several 
States)@') (Several Canadian Provinces) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardAB 1807 Toxic Air 

Proposition 65 chemical (CAL) 

contaminants (CAL) 

Contaminants 

Permissible Exposure Limits for Chemical Contaminants 

The "Director's List" (CALIOSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFRl17.3 (same as CERCLA, see below); 40CFR423, 
Appendix A, Priority Pollutants; Section 3 I3 Water 
Priority Chemicals (57FR4 133 1, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U083 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61FR15654, UniversalTreatment 
Standards: Wastewater (mg/L), 0.85; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): SOlO(0.5); 8240(5) 
Safe Drinking Water Act: MCL, 0.005 mgiL; MCLG, 
zero; Regulated chemical (47 FR 9352); Priority List (55 
FR 1470) 
Superhnd/EPCRA 40CFR302.4 RQ: CERCLA, 1000 lb 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172. I0 1, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List, National 
Pollution Release Inventory (NPRI) 

Description: Colorless stable liquid with an odor similar to 
chloroform. The odor threshold in air is 0.25 ppm. 
Somewhat soluble in water; solubility =0.26 g/lOOmL @ 
20°C. Boiling point = 96°C. Melting/Freezing point = 

-100°C. Flash point = 16°C (cc). Autoignition temperature 
= 557°C. Explosive limits: LEL= 3.4%; UEL = 14.5%. 
Vapor pressure = 30 kPa @ 20°C; 50 mmHg @ 20°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 3, Reactivity 0. Log KO, = 

2.02. Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: Forms explosive mixture with air. May 
accumulate static electrical charges, and may cause ignition 
of its vapors. contact with strong oxidizers, powdered 
aluminum may cause fire and explosion hazard. Strong acids 
can cause decomposition and the formation of hydrogen 
chloride vapors. Reacts with strong bases, o- 
dichlorobenzene, 1,2-dichIoroethane. Corrosive to 
aluminum and its alloys. Attacks some plastics, rubber and 
coatings. 
Permissible Exposure Limits in Air: The Federal Limit 
(OSHA PEL)(5s), DFG MAK'3) and the ACGIH'') TWA 
recommended value is 75 ppm (350 mg/m3) TWA and the 
ACGIH") STEL is 110 pprn ( 5  10 mg/m'). Australia, Israel, 
Mexico, and the Canadian provinces of Alberta, BC, 
Ontario, and Quebec use the same values as ACGIH"). The 
NIOSH(2) IDLH level =400 ppm [Carcinogen]. Brazil(35) has 
set a workplace limit of 59 ppm (275 mg/m3). 43) 

(CAL/OSHA) 

( m g k ) ,  18 

(454 kg) 
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has set an MAC in workplace air of 10 mgim’ and a limit in 
ambient air in residential areas of 0.18 mg/m’ on a daily 
average basis. Several states have set guidelines or standards 
for propylene dichloride in ambient air(60) ranging from 5.1 
pgim’ (Massachusetts) to 13.89 pg/m3 (Kansas) to 3,500- 
5,100 pg/m3 (North Dakota) to 5,800 pg/m3 (Virginia) to 
7,000 pgim’ (Connecticut) to 8,330 pglm’ (Nevada). 
Determination in Air: Charcoal tube (petroleum-based); 
Ace tone iCyc lohexane ;  G a s  c h r o m a t o g r a p h y  
/Electrochemical detection;NIOSH IV Method #1013, 1,2- 
Dichloropropane(’*). 
Permissible Concentration in Water: To protect freshwater 
aquatic life: 23,000 pglL on an acute toxicity basis and 
5,700 pg/L on a chronic basis. To protect saltwater aquatic 
life: 10,300 pg/L on an acute toxicity basis and 3,040 pg/L 
on a chronic basis. To protect human health: No value set 
because of insufficient data@’. EPA(62) has recently proposed 
a limit in drinking water of 0.005 mg/L (5 pglL). Several 
states have set guidelines for propylene dichloride in 
drinking water@’) ranging from 1 pg/L (Arizona, 
Massachusetts) to 6 pg/L (Kansas and Minnesota) to 10 
pgiL (California and Connecticut). The former USSR(35, 43) 

has set an MAC in water bodies used for domestic purposes 
of 0.4 mg/L. The USEPA(47) has derived a no-observed 
adverse effects level (NOAEL) of 8.8 mg/kg/day which 
gives a 10-day health advisory for a 10-kg child of 0.09 
mg/L. 
Determination in Water: Inert gas purge followed by gas 
chromatography with halide specific detection (EPA 
Method 60 1) or gas chromatography plus mass spectrometry 
(EPA Method 624). 
Routes of Entry: Inhalation of vapor, ingestion, eye and 
skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: 1,2-DichIoropropane irritates the 
eyes, skin, and respiratory tract. It may affects on the 
nervous system. High concentration exposure can result in 
lightheadedness, dizziness, and unconsciousness. Propylene 
dichloride may cause dermatitis be defatting the skin. More 
severe irritation may occur if it is confined against the skin 
by clothing. Undiluted, it is moderately irritating to the eyes, 
but does not cause permanent injury. The vapor can irritate 
the nose, throat, eyes and air passages. Repeated or 
prolonged skin contact can cause rash. 
Long Term Exposure: Repeated exposure can cause skin 
drying and dermatitis. There is limited evidence that this 
chemical causes cancer in animals. It may cause liver 
cancer. In animal experiments, acute exposure to propylene 
dichloride produced central nervous system narcosis, fatty 
degeneration of the liver and kidneys. High or repeated 
exposure can damage the liver, kidneys and brain. Early 
symptoms include headaches, nausea, personality changes. 
Based on animal tests this chemical may affect reproduction 
and may cause malformations in the human fetus. 

Points of Attack: Eyes, skin, respiratory system, liver, 
kidneys, central nervous system. Cancer Site; (in animals) 
liver & mammary gland tumors. 
Medical Surveillance: Liver and kidney function tests. 
Examination of the nervous system. Evaluate the skin 
condition. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Agency for Toxic Substances and Disease Registry 
(ASTDR), “ToxFAQs, 1,2-DichIoropropane,” Atlanta, 
GA. (July 1999). http://www.atsdr.cdc.gov/tfacts 134.pdf 
U.S. Env i ronmen ta l  Protect ion Agency,  
Dichloropropanes/Dichloropopenes: Ambient Water 
Quality Criteria, Washington, DC (1 980). 
National Institute for Occupational Safety and Health, 
Profiles on Occupational Hazards for Criteria Document 
Priorities: Dichloropropane, pp 292-294, Report PB- 
274-73, Cincinnati, OH (1977). 
U.S. Environmental Protection Agency, 1,2- 
Dichloropopane, Health and Environmental Effects 
Profile No. 78, Washington, DC, Office of Solid Waste 
(April 30, 1980). 
U . S .  Environmental  P ro tec t ion  Agency ,  
Dichloropropanes/Dichloropropenes, Health and 
Environmental Effects Profile No. 79, Washington, DC, 
Office of Solid Waste (April, 30, 1980). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health, “Hazardous 
Substance Fact Sheet: 1,2-Dichloropropane,” Trenton, 
NJ (May 1986, rev. July 2002). 
http://vmw.state.nj .us/health/eoh/rtkweb/0664.~df 

1,S-Dichloropropene 

Use Type: A soil fumigant and nematicide. 
CAS Number: 542-75-6; 1006 1-0 1-5 (cis-); 1006 1-02-6 
(trans-) 
Formula: C,H4C12; CHCI=CHCH,CI 
Alert: 1,3-Dichloropropene should be handled with extreme 
caution, as a Carcinogen. 
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Synonyms: 6Chloroallyl chloride; 3-Chloroallyl chloride; 
3-Chloropropenyl chloride; 1,3-D; 1,3-Dichloro- 1 -propene; 
1,3-Dichloro-2-propene; 1,3-Dicloropropeno (Spanish); a, 6- 
Dichloropropylene; 1,3-DichloropropyIene; 1 -Propene, 1,3- 
dichloro-; Propene, 1,3-dichloro- 
Trade Names: DURHAM NEMATOCIDE', AMVAC 
chemical Corp. (USA), canceled 7/1/1987; FUMAZONE', 
Dow chemical Co. (USA), canceled 11/10/1983; 
NEMAGON', Shell Chemical Co. (UK), canceled 
121911 979; NEMEX@; PRO-KILL NEMATOCIDE', 
Gowan Co. (USA), canceled 7/3 111979; TELONE'; 
TELONE Il@; VIDDEN D@; VORLEX@ 
Producers: Asahi Glass (Japan); Dow AgroSciences (USA); 
Solvay Group (Belgium) 
Chemicnl Class: Chlorinated hydrocarbon 
EPMOPP PC Code: 02900 1 
Cnlifornia DPR Chemical Code: 573 
RTECS Number: UC83 10000 
EINECSNumber: 201-153-8 
Uses: It is also used in combinations with dichloropropanes 
as a soil fumigant to kill nematodes, insects and fungus on 
cotton, potatoes, tobacco, sugar beets, vegetables, grain, 
citrus planting sites, deciduous fruit and nut-tree planting 
cites, and ornamental trees and floral sites. Top five 
applications in California are on sweet potatoes, carrots, 
wine grapes and outdoor propagation nurseries. It is used on 
a wide variety of crops. 
Cnrcinogen/Hazard Clnssijications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Label Signal Word: DANGER 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC)'9) (Australia) 
(NTP)'"' (Israel) (DFG, cis- and tr~ns-isorners)(~) (Several 
Canadian Provinces) 
Air Pollutant Standard Set (ACGIH)") (HSE)(33) (former 
USSR)(3S. 43) (Several States)@') 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
9 Permissible Exposure Limits for Chemical Contaminants 

The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); 40CFR423, 

contaminants (CAL) 

Contaminants 

(CALIOSHA) 

Appendix A, Priority Pollutants; Section 3 13 Water 
Priority Chemicals (57FR4133 1, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U084 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 
Mexico, drinking water, 0.09 mg/L 

trans-isomer: 
RCRA 40CFR268.48; 6 lFRl5654, UniversalTreatment 
Standards: Wastewater (mg/L), 0.036; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 80 1 O(5); 8240(5) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 

Description: Colorless to straw-colored liquid with a sharp, 
sweet, irritating, chloroform-like odor. Boiling point = 

106°C; 103-1 10°C (mixed cis- and trans-isomers). 
Melting/Freezing point = -84°C. Flash point = 35°C. Vapor 
pressure = 29 mmHg @ 20°C. The explosive limits are: 
LEL = 5.3%; UEL= 14.5%. Hazard ldentification(based on 
NFPA-704 M Rating System): Health 2, Flammability 3, 
Reactivity 0. Practically insoluble in water. 
Incompatibilities: Forms explosive mixture with air. 
Violent reaction with strong oxidizers. May accumulate 
static electrical charges, and may cause ignition of its 
vapors. Incompatible with strong acids, oxidizers, aluminum 
or magnesium compounds, aliphatic amines, alkanolamines, 
alkaline matrials, halogens, or corrosives. Note: 
Epichlorohydrin may be added as a stabilizer. 
Permissible Exposure Limits in Air: There is no OSHA") 
PEL. NlOSH'') and ACGIH") recommend a TWA of 1.0 
ppm ( 5  mg/m3). HSE, Australia, Israel, and the Canadian 
provinces of Alberta, Ontario, and Quebec set the same 
TWA as ACG1H'')and HSE(33), and Alberta add an STEL of 
10 ppm (50 mg/m3). DFG has no numerical limit, but notes 
carcinogenic effect in animals(3). The additional notation 
"skin" indicates the possibility ofcutaneous absorption. The 
former USSR(35 43) has set an MAC in workplace air of 5.0 
mg/m3 and MAC values for ambient air in residential areas 
of 0.1 mg/m' on a momentary basis and 0.0 1 mg/m3 on a 
daily average basis. Several states have set guidelines or 
standards for 1,3-dichIoropropene in ambient air@') ranging 
from 50 mg/m3 (North Dakota) to 80 pg/m3 (Virginia) to 
100 mg/m3 (Connecticut) to 1 19 mg/m3 (Nevada). 
Determination in Air: No method listed. 
Permissible Concentration in Water: To protect freshwater 
aquatic life: 6,060 pg/L on an acute toxicity basis and 244 
pg/L on a chronic basis. To protect saltwater aquatic life: 
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790 pg/L on an acute toxicity basis. To protect human 
health: 87.0 pg/L@’. The former USSR(35.43) has set an MAC 
in water bodies used for domestic purposes of 0.4 mg/L. 
Mexico’s drinking water criteria is 0.09 mg/L. A no- 
observed-adverse-effects level (NOAEL) of 3 .O mg/kg/day 
has been determined by the U.S. EPA (see Health Advisory 
reference below). This results in a drinking water level on a 
lifetime basis of 0.0 1 1 mg/L (1 1 .O pg/L). Several states 
have set guidelines for 1,3-dichIoropopene in drinking 
water@’) ranging from 10 pg/L (Connecticut) to 87 pg/L 
(Arizona and Kansas) to 89 pg/L (Vermont). 
Determination in Water: Inert gas purge followed by gas 
chromatography with halide specific detection (EPA 
Method 60 1) or gas chromatography plus mass spectrometry 
(EPA Method 624). 
Routes ofEntry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: This chemical can be absorbed 
through the skin, thereby increasing exposure. Exposure can 
cause headaches, chest pain, and dizziness. High levels can 
cause you to pass out. Contact can severely burn the eyes 
and skin, with permanent damage. High exposures can 
damage the kidneys, liver and lungs 
Long Term Exposure: Ther is evidence that 1,3- 
dichloropropene causes cancer in animals and humans. May 
damage the kidneys, liver and lungs. May cause choronic 
headache, and personality changes. 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, liver, kidneys. Cancer Site [in animals: 
cancer of the bladder, liver, lung & stomach]. 
Medical Surveillance: Before beginning employment and 
at regular times after that, the following are recommended: 
Liver function tests. Lung function tests. Kidney function 
tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
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Dic h lor p ro p 

Use Type: Herbicide and plant growth regulator 
CAS Number: 120-36-5 
Formula: C,H,C,,O, 
Synonyms: Acide-2-(2,4-dichloro-phenoxy)propionique 
(French); Acido-2-(2,4-dicloro-fenossi)propionico (Italian); 
Acido 2-(2,4-diclorofenoxi)propionico (Spanish); BH 2,4- 
DP; Caswell No. 320; 2(2,4-Dichloor-fenoxy)propionzuur 
(Dutch); 2,4-Dichlorophenoxy-a-propionic acid; a-(2,4- 
D i c h 1orophenoxy)prop ion ic (*)-2 -( 2 ,4  - 
Dichlorophenoxy)propionic acid; 2,4-Dichlorophenoxy 
propionic acid; 2-(2,4-Dichlorophenoxy) propionic acid; 
Dichloroprop; 2-(2,4-Dichlor-phenoxy)-propionsaeure 
(German); 2,4-DP (U.S. EPA); 2-(2,4-DP); NSC 39624; 
Propanoic acid, 2-(2,4-dichlorophenoxy)-; Propionic acid, 
2-(2,4-dichlorophenoxy)- 
Trade Names: BH 2,4-DP@; CAMPBELL’S@ REDIPON; 

ac id ;  

CELATOX-DP@; CORNOX m@; DESOFWONE@; 
EMBUTOX@; GRAMINON-PLUS@; HEDONAL~;  
HERBIZID DP@; HORMATOX@;  KILDIP@; 
POLYCLENE@; POLYMONE@; POLYTOX@; RD 406@; 
SERITOX 50@; U46@; DP-FLUID@; VISKO-RHAPm; 
WEEDONE 170m; WEEDONE DP@ 
Producers: A H Marks & Company (UK); Bayer 
Cropscience (Germany); Dow AgroSciences (USA) 
Chemical Class: Chlorophenoxy acid or ester 
EPMOPP PC Code: 03 140 1 
California DPR Chemical Code: 2503 
ICSC Number: 0038 
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RTECS Number: UF1050000 
EEC Number: 607-045-00-0 
EINECS Number: 204-390-5 
Uses: A phenoxy herbicide. Dichlorprop is a translocated 
post-emergence herbicide effective in the control of some 
Polygonum persicaria and other weeds in small grain 
cereals. It may be used either alone or in combination with 
other herbicides such as MCPA, benazolin, and dicamba. 
The latter mixture is an extremely effective broad spectrum 
herbicide controlling such weeds as Anthemis spp., 
Matricaria spp., Stellaria media, Galium aparine, as well as 
Polygonum spp. Dichlorprop is also used for brush control 
in nonagricultural land, for weed control in aquatic 
environments, and to prevent premature fall of apples. 
Human toxicity (long-term)(7o: Intermediate-35.00 ppb, 
Health Advisory 
Fish toxicity (threshold)f77): Intermediate-58.73095 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard ClassijTcations 
IARC: Group 2B, possible carcinogen 
TRI Developmental Toxin: Developmental toxin 
WHO Acute Hazard: Class 111, Slightly Hazardou 
Regulatory Authority: - AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1% 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.101, Appendix B) as phenoxy herbicide 

Description: White, crystalline powder. Faint phenolic 
odor. May be applied as a liquid containing a flammable 
carrier. Slightly soluble in water; solubility = 2.3 x 1 O3 ppm 
@ 20°C. Molecular weight = 235.07. Boiling point = 

215OC. MeltingiFreezing point = I14 (technical grade) 
-1 18°C. Vapor pressure = 2.9 x mmHg @ 20°C. Log 
KO, = 5.89. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Incompatibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. The aqueous 
solution is a weak acid. Attacks many metals in presence of 
moisture. 
Permissible Exposure Limits in Air: No occupational 
exposure limits have been established 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, absorbed through the 
skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 

redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Long Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mgim’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

Pesticide Management Education Program, “Pesticide 
Information Profile, Dichlorprop Herbicide Profile 
9/88,” Cornell University, Ithaca, NY (September 
1988). http://pmeo.cce.cornell.edu/profiles/herb- 
growthre~l24-d-butv1ate/24-dp/herb-prof-24dp. html 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, 2-(2,4- 
Dichlorophenoxy) Propionic Acid,” Trenton NJ 
(February 1999). 
http: l/www.state.ni .uslhealthleoh/rtkweb/3076.pdf 

List of Lists,” Sacramento CA (February 1997). 
- California Environmental Protection Agency “Chemical 
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D ic I ofo p-m et h y I 

Use Type: Herbicide 
CAS Number: 5 1338-27-3 
Formula: C ,6H ,,CI,O, 
Alert: Some uses are classified Restricted Use Pesticide 
(RUP). Human toxicity (long-term): High. 
Synonyms: Caswell No. 3 19A; Diclofop methyl ester; 
Dichlordiphenprop; dichlorfop-methyl; 2-[4-(2,4- 
Dichlorophenoxy)phenoxy]-methyl-propionate; 2-[4-(2,4- 
Dichlorophenoxy)phenoxy]propanoic acid methyl ester; 
Methyl 2-[2-(2,4-dichlorophenoxy)phenoxy]propanoate; 
Methyl ester of 2-[4-(2,4-dichlorophenoxy)phenoxy] 
propanoic acid; Propanoic acid, 2-[4-(2,4-dichlorophenoxy) 
phenoxyl-, methyl ester 
Trade Names: DICHLORDIPHENPROP@; HOELONm, 
Bayer Cropscience (Germany); HOELON@ 3EC, Bayer 
Cropscience (Germany); HOE-GRASS@, Bayer 
Cropscience (Germany); HOEGRASS@, Bayer Cropscience 
(Germany); HOE@ 23408, Bayer Cropscience (Germany); 
ILOXAN@, Bayer Cropscience (Germany); ILLOXAN@, 
Bayer Cropscience (Germany); ONE SHOT@, Clariant 
(Switzerland), canceled 
Producers: Bayer Cropscience (Germany); China Shenghua 
Group Agrochemical (China) 
Chemical Class: Chlorophenoxy 
EPMOPP PC Code: 1 10902 
California DPR Clzemical Code: 2034 
RTECS Number: UF1 180000 
EINECS Number: 257-141-8 
Uses: Some uses are classified Restricted Use Pesticide 
(RUP). Diclofop-methyl is a selective post-emergence 
herbicide used to control wild oats and annual grassy weeds 
in grain and vegetable crops: alfalfa, carrots, celery, box, 
field and french beans, barley, wheat, brassicas, parsnips, 
peas, potatoes, rapeseed (canola), soy beans, oilseed rape, 
onions, sugar beets and lettuce. 
Human toxicity (long-term)(77’: High-I .40 ppb, Health 
Advisory 
Fish toxicity (thre~lzold)‘~~): Intermediate- 1 0.60669 pp b , 
MATC (Maximum Acceptable Toxicant Concentration) 
US. Maximum Allowable Residue Levels for  Diclofop- 
methyl (40 CFR 180.385): 

CROP PPm 
Barley, grain 0.1 
Barley, straw 0.1 
Lentil 0.1 
Pea, dry 0.1 
Wheat, grain 0.1 
Wheat, straw 0.1 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Likely carcinogen 
Label Signal Word: WARNING or DANGER 
TRl Developmental Toxin: Developmental toxin 

California Prop. 65: Listed; Developmental toxin 
Regulatory Authority: 

Actively registered pesticide in California. 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CAL/OSHA) as chlorophenoxy 
pesticides 
Proposition 65 chemical (CAL) 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 

Description: Slightly soluble in water; solubility = 0.03 
ppm. Molecular weight = 341.20. Melting/Freezing point = 

40°C. 3.5 x 
Incompatibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, absorbed through the 
skin. 
Hurmful Effects and Symptoms 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Long Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mg/m’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 

mmHg @ 20°C. 
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medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Diclofop-methyl,” Oregon State 
University, Corvallis, OR (September 1995). 
http:/lextoxnet.orst.edu/pi~s/diclofop.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Diclifop-methyl”, 40 CFR 180.385. 
www.epa.~ov/pesticides/food/viewtols. htm 

Dic h lorvos 

Use Type: Insecticide, acaricide and nematicide. 
CAS Number: 62-73-7 
Formula: C,H,CI,O,P 
Alert: A Restricted Use Pesticide (RUP). Dichlorvos also 
exists as a breakdown product. Dichlorvos should be 
handled as a carcinogen, with extreme caution. Human 
toxicity (long-term): Very high. 
Synonyms: Chlorvinphos; Cyanophos; DDVF; DDVP 
(Insecticide); Dichlofos; (2,2-Dichloor-vinyl)-dimethyl- 
fosfaat (Dutch); Dichloorvo (Dutch); Dichlorfos (Polish); 
Dichlorman; 2,2-Dichloroethenol dimethyl phosphate; 2,2- 
Dichloroethenyl dimethyl phosphate; 2,2-Dichlorovinyl 
dimethyl phosphate; Dichlorovos; Dimethyl 2,2- 
dichloroethenyl phosphate; O,O-Dimethyl2,2-dichlorovinyl 
phosphate; Dimethyl 2,2-dichlorovinyl phosphate; (2,2- 
Dichlorviny1)-dimethyl-phosphat (German); 0-(2,2- 
Dichlorviny1)-0,O-dimethylphosphat (German); (2,2- 
Dicloro-vini1)dimetilfosfato (Italian); Dimethyl 
dichlorovinyl phosphate; ENT 20,738; Ethenol, 2,2- 
dichloro-, dimethyl phosphate; NCI-COO 1 13; NSC-6738; 
Phosphate de dimethyle et de 2,2-dichlorovinyle (French); 
Phosphoric acid, 2,2-dichloroethenyl dimethyl ester; 
Phosphoric acid, 2,2-dichlorovinyl dimethyl ester 
Trade Names: AGWAY@, Agway Inc. (USA), canceled; 
ALCO@, Amvac Chemical Corp. (USA); APAVAP@; 
ASTROBOT@; ATGARD@; BAY 19 149@, Bayer 
Cropscience (Germany); BAYER 19 149@, Bayer 
Cropscience (Germany); B E N F O P ;  B I B E S O L ~ ;  
BREVINYL@; BREVINYL E 50@; CANOGARD@; 

CEKUSAN@; CYPONA@; DEDEVAP@; DERRIBAN~; 
DERRIBANTE@; DES@; DEVIKOL@; DICLORCAL 50@, 
Calliope (France); DIDIVANE; DIVIPAN@; DOOM@, 
United Phosphorus (India); DQUIGARD@; DUO-KILL@; 
DURAVOS@; ELASTREL@; EQUIGARD@, Shell Chemical 
(UK), canceled; EQUIGEL@, Shell Chemical (UK), 
canceled; ESTROSEL@; ESTROSOL@; FECAMA@; 
F E U M A @ ;  FLY-DIE@; FLY FIGHTER@; HERKOL@; 
INSECTIGAS D@; KRECALVIN@; LINDAN@; MAFU@; 
MARVEX@; MOPAM@; NEFRAFOS? NERKOL@; 

OKO@; OMS 14@; PANAPLATE@; PHOSVIT@; 
PRENTOX@, Prentiss Inc. (USA); SD 1750@; SUCHLOR@, 
Sudarshan Chemical Industries (India); SZKLARNIAK@; 
TAP 9VP’‘; TASK@; TENAC@; TETRAVOS@; UNIFOS 
(PESTICIDE)@; UNITOX@, Platte Chemical (USA); 
VAPONA@, Shell Chemical (UK) et al, canceled; 

NOGOS@; NO-PEST@; NOVOTOX@; NUVA@; NUVAN@; 

VAPONITE~; VERDICAN~; VERDIPOR~; VERDISOL~; 
VINYLOFOS@; VINYLOPHOS@; WINYLOPHOS@ 
Producers: Agrimor International (USA); Agsin 
(Singapore); Amvac Chemical Corp. (USA); Bayer 
Cropscience (Germany); BEC Group (India); Bhageria 
Dye-Chem (India); Bharat Pulverizing Mills (India); Bharat 
Rasayan (India); Biesterfeld Siemsgluess International. 
GmbH (Germany); Calliope (France); China Chemical 
(China); Dainippon Ink and Chemicals (Japan); Drexel 
Chemical (USA); Hebei Huafeng Chemical Group (China); 
Hindustan Insecticides (India); Hockley International (UK); 
Hokko Chemical Industry (Japan); Hunan Tianyu Pesticide 
Chemical Group (China); I.N.D.I.A. Industrie Chimiche 
(Italy); Ki-Hara Chemicals Ltd. (UK); Nihon Kagaku 
Sangyo (Japan); Nippon Chemical Industrial Co. (Japan); 
Nippon Soda (Japan); Nissan Chemical Industries (Japan);, 
Prentiss Inc. (USA); Saeryung Chemicals (South Korea); 
Sankyo Organic Chemicals (Japan); Shenzhen Guomeng 
Industry Co. ,  Ltd.  (China) ;  Sigma-Aldrich 
Laborchemikalien (Germany); Sudarshan Chemical 
Industries (India); United Phosphorus (India); YiHua Group 
(China) 
Cltemical Class: Organophosphate; Halo-organics 
EPMOPP PC Code: 08400 1 and 600020 
California DPR Chemicul Code: 187 
ICSC Number: 0690 
RTECS Number: TC0350000 
EEC Number: 0 1 5-0 19-00-X 
EINECS Number: 200-547-7 
Uses: Dichlorvos is used for insect control in food storage 
areas, green houses, and barns, and control of insects on 
livestock. It is not generally used on outdoor crops. 
Dichlorvos is sometimes used for insect control in 
workplaces and in the home. Dichlorvos used in pest control 
is diluted with other chemicals and used as a spray. It can 
also be incorporated into plastic that slowly releases the 
chemical. Veterinarians use it to control parasites on pets. 
Dichlorvos is effective against mushroom flies, aphids, 
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spider mites, caterpillars, thrips, and white flies in 
greenhouse, outdoor fruit, and vegetable crops. It is used to 
treat a variety of parasitic worm infections in dogs, 
livestock, and humans. Dichlorvos can be fed to livestock to 
control botfly larvae in the manure. It acts against insects as 
both a contact and a stomach poison. It is used as a fumigant 
and has been used to make pet collars and pest strips. It is 
available as an aerosol and soluble concentrate. 
Human toxicity (long-term)(77): Extra high-0.35 ppb, 
Health Advisory 
Fish toxicity (threshold)(77): High-7.24703 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
California Prop. 65: Listed 
IARC: Group 2B, possible carcinogen 
Label Signal Word: DANGER-POISON 
WHO Acute Hazard: Class lB, highly hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (Australia) 
(DFG)(3) (HSE)(33) (Israel) (Mexico) (Argentina) (OSHA) 
(former USSR)(35) (Several Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 1 12) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); Section 
3 13 Water Priority Chemicals (57FR4133 1, 9/9/92) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000 Ib (454 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

Description: Colorless to amber liquid. Mild aromatic odor. 
Moderate solubility in water; solubility = 1 .O x lo4 ppm. 
Molecular weight = 220.98. Boiling point = 140°C @ 20 
mmHg. Vapor pressure = 0.01 mmHg @ 20°C. Flash point 
= > 79°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 1, Reactivity 0. Log 
K,, = <1.5. Unlikely to bioaccumulate in marine organisms. 
Physical and toxicological properties may be affected by the 
organic carrier solvents used in commercial formulations. 

substances 

Contaminants 

(CALIOSHA) 

Incompatibilities: Strong acids, strong alkalis. Corrosive to 
iron, mild steel, and some forms of plastics, rubber, and 
coatings. 
Permissible Exposure Limits in Air: The Federal limit 
(OSHA PEL), Australian, Israeli, DFG MAK‘’), HSE, 
Canadian provincial (Alberta, BC, Ontario, Quebec), and 
ACGIH‘’) value is 0.1 ppm ( 1  mg/m3) TWA. and HSE(33), 
Alberta. BC add STEL value of 0.3 mg/m3. The Mexican 
TWA is 0.16 ppm. The NIOSH‘’) IDLH level = 100 mg/m3. 
The notation “skin” is added indicating the possibility of 
cutaneous absorption. Argentina(35) uses the same TWA 
limits set forth above. The former USSR(35) has set an MAC 
in workplace air of 0.2 mg/m3 and an MAC for ambient air 
in residential areas of 0.07 mg/m3 on a once-a-day basis and 
0.002 mg/m3 on a daily average basis. 
Determination in Air: XAD-2@ (tube); Toluene; Gas 
chromatography/Flame photometric detection for sulfur, 
nitrogen, or phosphorus; NIOSH II(5), P&CAM Method 
#295(’*). 
Permissible Concentration in Water: The former USSR(35) 
has set an MAC in water bodies used for domestic purposes 
of 1 .O mg/L and in water for fishing of zero. 
Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Dichlorvos irritates the eyes and 
skin. Symptoms include miosis, aching eyes; rhinorrhea 
(discharge of thin nasal mucous); headache; chest tightness, 
wheezing, laryngeal spasm, salivation; cyanosis; anorexia, 
nausea, vomiting, diarrhea; sweating; muscle fasiculation, 
paralysis, giddiness, ataxia; convulsions; low blood 
pressure, cardiac irregular/irregularities. The substance may 
cause effects on the central nervous system. Cholinesterase 
inhibitor. High levels of exposure may result in death. 
Delayed pulmonary edema may occur after inhalation. 
Symptoms of exposure include sweating, twitching, 
contracted pupils, respiratory distress (tightness in the chest 
and wheezing), salivation (drooling), lacrimation (tearing), 
nausea, vomiting, abdominal cramps, diarrhea, involuntary 
defecation and urination, slurred speech, coma, apnea 
(cessation of breathing), and death. Dichlorvos is a very 
toxic compound with a probable lethal oral dose in humans 
between 50 and 500 mgikg, or between 1 teaspoon and 1 oz. 
for a 70 kg (1 50 Ib) person. However, brief exposure (30-60 
minutes) to vapor concentrations as high as 6.9 mg/Liter did 
not result in clinical signs or depressed serum cholinesterase 
levels. Toxic changes are typical of organophosphate 
insecticide poisoning with progression to respiratory 
distress, respiratory paralysis, and death if there is no 
clinical intervention. 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause skin sensitization and dermatitis. 
Cholinesterase inhibitor; cumulative effect is possible: see 
short tem exposure. A study in rats and mice reported that 
rats had an increase in cancer of the pancreas and in 
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leukemia, and female mice had an increase in stomach 
cancer after they were fed dichlorvos for 2 years. Animal 
studies have also shown effects on the nervous system when 
animals drank water or ate food containing dichlorvos. It is 
not known whether dichlorvos can affect reproduction or 
cause birth defects in people. Animal studies have not 
reported effects on reproduction or birth defects when 
animals were exposed to dichlorvos. 
Points of Attuck: Eyes, skin, respiratory system, 
cardiovascular system, central nervous system, blood 
acetylcholinesterase 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended:  P lasma and red blood ce l l  
acetylcholinesterase levels (tests for the enzyme poisoned by 
this chemical). If exposure stops, plasma levels return to 
normal in 1-2 weeks while red blood cell levels may be 
reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 

solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specijically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. Note to physician or authorized medical 
personnel: Treat cases of respiratory compromise, coma, or 
excessive pulmonary secretions with respiratory support 
using protocols and techniques available and within the 
scope of training. Some cases may necessitate procedures 
such as endotracheal intubation or cricothyrotomy by 
properly trained and equipped personnel. When possible, 
atropine (see Antidotes, below) should be given under 
medical supervision. Patients who are comatose, 
hypotensive, or having seizures or cardiac arrhythmias 
should be treated according to advanced life support 
protocols. Antidotes: Two antidotes are administered to treat 
organophosphate poisoning. Atropine is a competitive 
antagonist of acetylcholine at muscarinic receptors and is 
used to control the excessive bronchial secretions which are 
often responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
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its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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http://www.state.ni .us/health/eoh/rtkweb/0674.11df 

Use Type: Insecticide 
CAS Number: 1 15-32-2 
Formula: C,,H,CI, 
Alert: A General Use Pesticide (GUP). Human toxicity 
(long-term): Very high. 
Synonyms: Benzenemethanol, 4-chloro-a(-4-~hlorophenyl)- 
a.-(trichloromethy1)-; Benzhydrol, 4,4’-dichloro-.alpha.- 
(trichloromethy1)-; 1,l -Bis(p-chlorophenyl)-2,2,2-trichloro 
ethanol; 1,1 -Bis(4-chlorophenyl)-2,2,2-trichloroethanol; 4- 
Chloro-a-(4-chlorophenyl)-a-(trichloromethyl)benzene 
methanol; CPCA; 4,4’-Dichloro-cx-(trichloromethyl) 

benzhydrol; Dichlorokelthane; Di(p-chlorophenyl) 
trichloromethyl carbinol; DTMC; ENT 23,648; Ethanol, 
2,2,2-trichloro- l,l-bis(4-chlorophenyl)-; NCI-C00486; 
2,2,2-Trichloro-l, 1-bis(4-chlorophenyl) ethanol; 2,2,2- 
Trichloro- 1,l -his@-chloropheny1)ethanoL; 2,2,2-Trichloro- 
1,l -di(4-~hlorophenyl)ethanol 
Trade Names: ACARIN’, Makhteshim-Agan Industries 
(Israel), canceled 1/30/1984; CALLIFOL’, Calliope 
(France); CAMAX@; CEKUDIFOL@; DECOFOL’; 
DICOMITE’; DIFOL@; FUMITE DICOFOL’; FW 293’; 

KELTHANETHANOL’; MILBOL’; MITIGAN’; 
TIKTOK@, United Phosphorus (India); VAPCOTHION@, 
dicofol, Veterinary & Agricultural Products Manufacturing 
Co., Ltd. (VAPCO) (Jordan) 
Producers: Agan Chemical Manufacturers Ltd. (Israel); 
Agrimor International (USA); Alcotan Laboratories (Spain); 
BASF Agricultural Products Group (Germany); Calliope 
(France); Dow AgroSciences (USA); Drexel Chemical 
(USA); DuPont (USA); Eli Lilly (USA); Gowan Company 
(USA); Hindustan Insecticides (India); Hockley 
International (UK); Jingma Chemicals Ltd. (China); Ki-Hara 
Chemicals Ltd. (UK); Makhteshim-Agan Industries (Israel); 
Nagarjuna Agrichem (India); Nissan Chemical Industries 
(Japan); Rhone-Poulenc Agro (France); Shenzhen Guomeng 
Industry Co.,  Ltd.  (China) ;  Sigma-Aldrich 
Laborchemikalien (Germany); United Phosphorus (India); 
Veterinary & Agricultural Products Manufacturing Co., Ltd. 
(VAPCO) (Jordan) 
Chemical Class: Organochlorine; Halo-organics 
EPMOPP PC Code: 0 1050 1 
Calvornia DPR Chemical Code: 346 
ICSC Number: 0752 
RTECS Number: DC8400000 
EEC Number: 603-044-00-4 
EINECS Number: 204-082-0 
Uses: Dicofol is an organochlorine miticide/pesticide used 
for foliar applications, mostly on cotton, apples, and citrus 
crops. Other crops include: strawberries, mint, beans, 
peppers, tomatoes, pecans, walnuts, stonefruit, cucurbits, 
and non-residential lawns/ornamentals. Formulations 
registered for use on food/feed crops include emulsifiable 
concentrates, and wettable powder formulations. These 
formulations may be applied as concentrated or dilute sprays 
using aircraft, duster, groundboom, and sprayer. Dicofol is 
manufactured from DDT. In 1986, use of dicofol was 
temporarily canceled by the U.S. EPA because of concerns 
raised by high levels of DDT contamination. However, it 
was reinstated when it was shown that modern 
manufacturing processes can produce technical grade 
dicofol which contains less than 0.1 YO DDT. 
Human toxicity (lo~ig-terrn)‘~~’: Extra high-0.84 ppb, 
Health Advisory 
Fish toxicity ( t l i r e ~ l i o l d ) ~ ~ ~ :  High-5.89576 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 

HIFOL@; KELTANE~; KELTHANE~; P,P’-KELTHANE@; 
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U.S. Maximum Allowable Residue Levels for Dicofol(40 
CFR 180.163):”’ 
CROP 

Apricot 
Bean, lima, succulent 
Bean, snap, succulent 
Bean, dry 
Blackberry 
Boysenberry 
Butternut 
Cantaloupe 
Cherry 
Chestnut 
Cotton, undelinted seed 
Crabapple 
Cucumber 
Dewberry 
Eggplant 
Fig 
Filbert 
Grape 
Grapefruit 
HOP 
Kumquat 
Lemon 
Lime 
Loganberry 
Melon 
Muskmelon 
Nectarine 
Nut, hickory 
Nut, macadamia 
Orange 
Peach 
Pear 
Pecan 
Pepper, pimento 
Pepper 
Peppermint, tops 
Plum, prune, fresh 
Pumpkin 
Quince 
Raspberry 
Spearmint, tops 
Squash, summer 
Squash, winter 
Strawberry 
Tangerine 
Tea, dried 
Tomato 
Walnut 
Watermelon 

Apple 
PPm 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
0.1 
5 
5 
5 
5 
5 
5 
5 
10 
30 
10 
10 
10 
5 
5 
5 

10 
5 
5 

10 
10 

5 
5 
5 
5 

25 
5 
5 
5 
5 

25 
5 
5 
5 

10 
45 

5 
5 
5 

Carcinogen/Huzard Classijkations 
U.S. EPA Carcinogens: Group C, possible carcinogen 

IARC: Group 3, unclassifiable 
Label Signal Word: WARNING or CAUTION, depending 
on the formulation. 
WHO Acute Hazard: Class 111, slightly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Carcinogen (animal positive) NTP - AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); Section 
3 13 Water Priority Chemicals (57FR4133 1, 9/9/92) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 

Description: Dicofol is a white or brown waxy solid. 
Practically insoluble in water; solubility = 1.5 ppm @ 20°C. 
Molecular weight = 370.47. Boiling point = 180°C @ 0.13 
mmHg. Melting/Freezing point = 79°C. Vapor pressure = 4 
x 1 0-7 mmHg. Flash point = 120°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 2, 
Flammability 1, Reactivity 0. Log KO, = 3.55. Values at or 
above 3.0 are likely to bioaccumulate in marine organisms. 
Physical and toxicological properties may be affected by the 
carrier solvents used in commercial formulations. 
Incompntibilities: Incompatible with alkaline pesticides, 
strong acids, acid fumes, aliphatic amines, isocyanates, and 
steel. 
Permissible Exposure Limits in Air: No occupational 
exposure limits have been established. 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Dicofol can be absorbed through the 
skin, thereby increasing exposure. It irritates the skin and 
the respiratory tract. Exposure can cause headache, nausea, 
vomiting and poor appetite. Dicofol may affect the central 
nervous system causing numbness and weakness in the 
hands and feet., muscle twitching, seizures, unconsciousness 
and death. 
Long Term Exposure: May affect the liver and kidneys. 
May cause personality changes with depression, anxiety, 
and irritability. May decrease fertility in females. Prolonged 
or repeated skin contact may cause dermatitis. There is 
limited evidence that dicofol causes liver cancer in animals. 
Points of Attack: Skin, nervous system. liver, kidneys. 
Medical Surveillance: Liver and kidney function tests. 
Examination of the nervous system. Dermatological 
examination. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
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medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
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Dicrotophos 

Use Type: Insecticide and acaricide. 
CAS Number: 141-66-2 
Formula: C,H,,N05P 
Alert: A Restricted Use Pesticide (RUP). One of the major 
degradates of dicrotophos is monocrotophos. All uses of 
monocrotophos have been voluntarily cancelled in the 
United States due to its extreme toxicity to humans and 
wildlife. Human toxicity (long-term): Very high. 
Synonyms: Crotonamide, 3-hydroxy-N-N,-dimethyl-, cis-, 
Dimethyl phosphate; Crotonamide, 3-hydroxy-N-N- 
dimethyl-, dimethylphosphate, cis-; Crotonamide, 3- 
hydro x y - N- N- d i m e t h y I - , ( E )  - ; 
D i c r o t o f o s  ( D u t c h ) ;  D i c r o p t o p h o s ;  3 -  
(Dimethoxyphosphiny1oxy)-N, N-dimethyl-(E)-crotonamide; 
3 -(Dime thoxyp hos p h in y I oxy)-N, N-di me t h y I-cis- 
crotonamide; 3-(Dimethoxyphosphinyloxy)-N,N- 
dimethylisocrotonamide; 3-(Dimethylamino)-l-methyl-3- 
0x0-  1 -p ropeny l  dimethyl  phospha te ;  c is-2-  
Dimethylcarbamoyl- 1 -methylvinyl dimethylphosphate; (E)- 
2-Dimethy lcarbamoyl- 1 -methylvinyl dimethylphosphate; 
O,O-Dimethyl-O-(2-dimethyl-carbamoyl- 1 -methyl- 
viny1)phosphat (German); 0,O-dimethy lo-(N, N- 

dime t h y I p ho s p hat e , 

dimethylcarbamoyl- 1 -methylvinyl) phosphate; O, 0- 
Dimethyl-0-( 1,4-dimethyl-3 -oxo-4-aza-gent- 1 -enyl)fosfaat 
(Dutch); 0, 0-Dimethyl-O-( 1,4-dimethyl-3-oxo-4-aza-pent- 
1 -enyl)phosphate; Dimethyl phosphate of 3-hydroxy-N, N- 
dimethyl-cis-crotonamide; Dimethyl phosphate ester with 3- 
hydroxy-N, N-dimethyl-cis-crotonamide; 0,O-Dimetil-O- 
(1,4-dimetil-3-0xo-4-aza-pent- 1 -enil)-fosfato (Italian); ENT 
24,482; 3-Hydroxydimethyl crotonamide dimethyl 
phosphate; 3-Hydroxy-N,N-dimethyl-cis-crotonamide 
dimethyl phosphate; 3-Hydroxy-N, N-dimethyl-(E)- 
crotonamide dimethyl phosphate; Phosphatede dimethyle et 
de 2-dimethylcarbamoyl 1-methyl vinyle (French); 
Phosphoric acid, 3-(dimethylamino)-1 -methyl-3-oxo- 1 - 
propenyl dimethyl ester, (E)-; Phosphoric acid, dimethyl 
ester with cis-3-hydroxy-N,N-dimethylcrotonamide; 
Phosphoric acid, dimethyl ester with (E)-3-hydroxy-N, N- 
dimethylcrotonamide 
Trade Names: BIDIRL@; BIDRIN@, Amvac Chemical 
Corp. (USA); DuPont (USA) et al, active and canceled; 
BIDRIN-R@, Gowan (USA), canceled; BIDRIN (SHELL)@, 
Shell Chemical (UK), canceled 8/15/1986; C-709@, Ciba 
Specialty Chemicals (Switzerland); C-709 (CIBA- 
GEIGY)@, Ciba Specialty Chemicals (Switzerland); 
CARBICRIN@; CARBICRON@; CARBOMICRON@; CIBA 
709@, Ciba Specialty Chemicals (Switzerland); 

EKTOFOS@; KARBICRON@; SD 3562.@, Shell Chemical 
(UK); SHELL SD-3562@, Shell Chemical (UK) 
Producers: Amvac Chemical Corp. (USA); Ciba Specialty 
Chemicals (Switzerland); Shell Chemical (UK); Sigma- 
Aldrich Laborchemikalien (Germany) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 03520 1 
California DPR Clienzical Code: 72 
ICSC Number: 0872 
RTECS Number: TC3850000 
EEC Number: 0 15-073-00-4 
Uses: Dicrotophos was introduced in 1956 as a contact 
systemic pesticide with a wide range of applications. Today, 
dicrotophos is currently used mainly as an insecticide for 
apples and other fruit crops, and for cotton pests, mostly in 
the Mississippi Valley. It is acutely toxic to birds, especially 
those that follow their migratory corridors and feed in the 
farmlands that have been treated with this pesticide. 
Internationally, dicrotophos is used on rice, coffee and 
citrus. 
Human toxicity (long-term)(77): Extra high-0.70 ppb, 
Health Advisory 
Fish toxicity (tl~resholi)(~~): Very low-953.39880 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Dicrotophos 
(40 CFR 180.299): 

CROP PPm 
Cotton, undelinted seed .05 
Carciizogen/Hrrzaril Classijications 

DIAPADRIN*; D I C R O N ~ ;  DIDRIN@; EKTAFOS~; 
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U.S. EPA Carcinogens: A suggestive carcinogen 
Label Signal Word: DANGER 
WHO Acute Hazard: Class IB, highly hazardous 
Regulatory Authority: 

Banned or Severely Restricted (DDR and Malaysia) 

Air Pollutant Standard Set (ACGIH)“) (Australia) (Israel) 
(Mexico) (Several States)@’) (Several Canadian 
Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 
substances 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Inhalation Hazard Chemicals as 
organophosphate 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) 

( U N p  

kg) 

Description: Amber liquid. Mild ester odor. Soluble in 
water. Boiling point = -400°C. Decomposes below boiling 
point @ 75°C after storage for 3 1 days. Flash point = 93°C 
(cc). Vapor pressure = 2 x mmHg; 1.29 mPa @20”C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 1, Reactivity 0. Log KO, = 

-0.5. Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: Attacks some metals: Corrosive to cast 
iron, mild steel, brass, and stainless stee1304. Decomposes 
after prolonged storage, but is stable when stored in glass or 
polyethylene containers with temperatures to 40°C. Forms 
highly toxic fumes of phosphorous and nitrogen oxides 
when heated to decomposition. 
Permissible Exposure Limits in Air: There is no OSHA(2) 
PEL. The ACGIH‘’) recommended airborne exposure limit 
0.25 mg/m3 TWA. NIOSH(2) recommends the same 
exposure limit. Australia, Israel, Mexico, and the Canadian 
provinces ofAlberta, BC, Ontario, and Quebec set the same 
limit as ACGIH‘’) and Alberta’s STEL is 0.75 mg/m3. The 
TWA bears the notation “skin” indicating the possibility of 
cutaneous absorption. Several states have set guidelines or 
standards for dicrotophos in ambient air@’) ranging from 2.5 
y/m3 (North Dakota) to 4.0 pg/m3 (Virginia) to 5.0 pg/m3 
(Connecticut) to 6.0 pg/m3 (Nevada). 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV, 
Method #5600, Organophosphorus pesticides“8). 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes ofEntry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 

Harmful Effects and Symptoms 
Short Term Exposure: Dicrotophos may affects the nervous 
system, causing convulsions, respiratory failure. 
Dicrotophos is a cholinesterase inhibitor which can 
penetrate the skin. effects may be cumulative. It is extremely 
toxic. Probable human oral lethal dose is 5 to 50 mg/kg, 7 
drops to one teaspoonful for a 70 kg (150 Ib) person. 
Closely related in toxicity to azodrin. Acute exposure to 
dicrotophos may produce the following signs and 
symptoms; pinpoint pupils, blurred vision, headache, 
dizziness, muscle spasms, and profound weakness. 
Vomiting, diarrhea, abdominal pain, seizures, and coma may 
also occur. The heart rate may decrease following oral 
exposure or increase following dermal exposure. 
Hypotension (low blood pressure) is not uncommon. 
Respiratory symptoms include dyspnea (shortness of 
breath), respiratory depression, and respiratory paralysis. 
Psychosis may occur. The effects may be delayed. Delayed 
pulmonary edema may occur after inhalation. 
Long Term Exposure: Dicrotophos is a cholinesterase 
inhibitor; cumulative effect is possible. May damage the 
nervous system causing numbness, “pins and needles,” 
sensation and/or weakness of the hands and feet. Repeated 
exposure may cause personality changes of depression, 
anxiety or irritability. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Eyes: Speed in removing 
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material from eyes and skin is of extreme importance. Eye 
contact can cause dangerous amounts of these chemicals to 
be quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through badmask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specifically 
inslructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 

nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 1 mg/kg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgkg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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Profile: Dicrotophos,” Washington, DC, Chemical 
Emergency Preparedness Program (October 1998). 

Dieldrin 

Use Type: Insecticide and also a breakdown product 
CAS Number: 60-57-1 
Formula: C,,H,CI,O 
Alert: Manufacture in the United States prohibited since 
1974. In 1987, EPA banned all uses. Human toxicity (long- 
term): Very high. 
Synonyms: Dieldrina (Spanish); Dieldrine (French); 
2,7:3,6-Dimethanonaphtha[2,3B]oxirene,3,4,5,6,9,9- 
h e x a c h l o r o -  1 a,2,2a,3,6,6a,7,7a-octahydro-( 1 a 
~[,2.P,2A.a,3P,6.P,6Aa,7~,7Aa); 1,2,3,4,10,10-Hexachloro- 
6,7-epoxy- 1,4,4a,5,6,7,8,8a-octahydro- 1,4-endo, exo-5,8-di- 
methanonaphthaleNE; 3,4,5,6,9,9-Hexachloro-  
la,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dimethano; ENT 
1 6,225; HEOD; Hexachloroepoxyoctahydro-endo, exo- 
dimethanonaphthalene; 3,4,5,6,9,9-Hexachloro- 1 a, 2,2a, 3, 
6, 6a, 7, 7a-octahydro-2,7:3,6-dimethanonaphth(2,3- 
b)oxirene; NCI-COO124; ( 1  R,4S,4AS,sR,6R,7S,sS,8AR) 
1,2,3,4,10,1O-Hexachloro-l,4,4a,5,6,7,8,8a-octahydro-6,7- 
epoxy- 1,4:.5,8-dimethanonaphthalene 
Trade Names: ALVIT@; BELCO@, Bell Laboratories 
(USA), canceled; COMPOUND 497@; D-3 1 @; 
DIELDREX@; DIELDRITE@; ILLOXOL@; KILLGERM 
DETHLAC INSECTICIDAL LAQUER@; OCTALOX@; 
OXRALOX@; PANORAM@; PANORAM D-3 1 @; 
PRENTOX@, Prentiss (USA), canceled; QUINTOX@; 
ROYAL BRAND@, Amvac Chemical Corp. (USA), 
canceled; SD 34 17@ 
Producers: Aldrich Chemical (USA); Amvac Chemical 
Corp. (USA); Bell Laboratories (USA); Ehrenstorfer, Dr. 
(Germany); Prentiss Inc. (USA); Shell Chemical (UK); 
Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Organochlorine; Halo-organics 
EPMOPP PC Code: 04500 1 
Crrlijiornia DPR Chemical Code: 2 10 
ICSC Number: 0787 
RTECS Number: I01750000 
EEC Number: 602-049-00-9 
Uses: Aldrin and dieldrin are manmade compounds 
belonging to the group of cyclodiene insecticides. They are 
a subgroup of the chlorinated cyclic hydrocarbon 
insecticides which include DDT, BHC, etc. From the 1950s 
until 1970, aldrin and dieldrin were widely used pesticides 
for crops like corn and cotton, and also on citrus. Because 
of concerns about damage to the environment and 
potentially to human health, EPA banned all uses of aldrin 
and dieldrin in 1974, except to control termites. In 1987, 
EPA banned all uses. Dieldrin’s persistence in the 
environment is due to its extremely low volatility (i.e., a 

vapor pressure of 1.78 x 1 0-7 mm mercury @ 20°C), and 
low solubility in water (186 pgIL at 25” to 29°C). In 
addition, dieldrin is extremely apolar, resulting in a high 
affinity for fat which accounts for its retention in animal 
fats, plant waxes, and other such organic matter in the 
environment. The fat solubility of dieldrin results in the 
progressive accumulation in the food chain which may result 
in a concentration in an organism which would exceed the 
lethal limit for a consumer. 
Human toxicity (long-term)(77): Extra high-0.02 187 ppb, 
CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (tlire~hold)(~~): Extra high-0.077 10 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group 3B, probable carcinogen 
U.S. NTP Carcinogen: Not listed 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING 
Endocrine Disruptor: Suspected 
Regulatory Autliority: 

Carcinogen (Animal Positive) (IARC) (NCI)(9) 
Banned or Severely Restricted (Many Countries) (UN)(l3) 
Air Pollutant Standard Set (ACGIH)‘” (Australia) 
(DFG)(3) (HSE)(33) (Israel) (Mexico) (former USSR)(35, 43) 

(OSHA)(58) (Several States)@’) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFRI 17.3 (same as CERCLA, see below); 40CFR423, 
Appendix A, Priority Pollutants; Section 3 13 Water 
Priority Chemicals (57FR4133 1,9/9/92); Toxic Pollutant 
(Section 40 1.15). 

(CALiO SHA) 

EPA Hazardous Waste Number (RCRA No.): PO37 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRI 5654, UniversalTreatment 
Standards: Wastewater (mgIL), 0.0 17; Nonwastewater 
(mg/kg), 0.13 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): SOSO(0.05); 8270(10) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg). Dieldrin has been found in at least 287 ofthe 
1,613 National Priorities List sites identified by the 
Environmental Protection Agency (EPA). 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) 
Mexico, Drinking Water Criteria, 0.7 x lo-’ mg/L 
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Description: Dieldrin is a colorless to light tan solid with a 
mild chemical odor. The odor threshold in water 
is 0.04 mg/L. Practically insoluble in water; solubility = 0.1 
ppm. Boiling point = (decomposes). Molecular weight = 

380. 91. Melting/Freezing point = 175-176°C. Vapor 
pressure = 3 x mmHg @ 20°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 3, 
Flammability 0, Reactivity 0. Log KO, = 6.24. Values at or 
above 3.0 are likely to bioaccumulate in marine organisms. 
Physical and toxicological properties may be affected by the 
carrier solvents used in commercial formulations. 
Incompatibilities: Incompatible with strong acids: 
concentrated mineral acids, acid catalysts, phenols, strong 
oxidizers, phenols, active metals, like sodium, potassium, 
magnesium, and zinc. Keep away from copper, iron, and 
their salts. 
Permissible Exposure Limits in Air: The Federal Limit 
( OSHA") PEL), as well as the recommended ACGIH") 
TWA value is 0.25 mg/m3. The DFG MAK(3), HSE, 
Australian, Israeli, Mexican and Canadian provincial 
(Alberta, BC, Ontario, and Quebec) TWA is the same as 
OSHA and the STEL value set by Mexico, Alberta, British 
Columbia, and HSE(33) is 0.75 mg/m3. The ceiling value in 
Germany(35) is 2.5 mgim'. The notation "skin" indicates the 
possibility of cutaneous absorption. The NIOSH(*) IDLH 
level = [Ca] 50 mg/m'. The former USSR'", 43) has set an 
MAC in workplace air of 0.01 mg/mJ. Several states have 
set guidelines or standards for dieldrin in ambient air@') 
ranging from 0.035 pg/m3 (Pennsylvania) to 0.595 pg/m3 
(Kansas) to 2.5 pg/m3 (North Dakota) to 4.0 pg/m3 
(Virginia) to 5.0 pg/m3 (Connecticut) to 6.0 pg/m3 
(Nevada). 
Determination in Air: Filter; Isooctane; Gas 
chromatographyiElectrochemica1 detection; NIOSH II(3), 
Method #S283('s). 
Permissible Concentration in Water: The U.S. EPA limits 
the amount of dieldrin that may be present in drinking water 
to 0.001 and 0.002 milligrams per liter (mg/L) of water, 
respectively, for protection against health effects other than 
cancer. The U.S. EPA has determined that a concentration 
of dieldrin of 0.0002 mg/L in drinking water limits the 
lifetime risk of developing cancer from exposure to each 
compound to 1 in 1 0,000.(6). has set MAC values 
for dieldrin of 0.0000007 mg/L in water used for drinking 
water supply; of 0.003 mg/L in estuaries and 0.03 pg/L in 
estuaries. WHO(35) has set a limit of 0.03 pg/L in drinking 
water. A NOAEL (no observed adverse effects level) of 
0.005 mgikgiday has been calculated by EPA which results 
in the calculation of a drinking water equivalent of 1.75 
pgiL. No lifetime health advisory could be calculated in 
view of the cancer risk. Several states have set standards or 
guidelines for dieldrin in drinking water@') ranging from 
0.01 pgiL (Minnesota) to 0.019 pg/L (Kansas) to 0.05 pg/L 
(California) to 1 .O pg/L (Illinois). 

Determination in Water: Methylene chloride extraction 
followed by gas chromatography with electron capture or 
halogen specific detection (EPA Method 608) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
Harmful Effects and Symptoms 
During the past decade, considerable information has been 
generated concerning the toxicity and potential 
carcinogenicity of the two organochlorine pesticides, aldrin 
and dieldrin. These two pesticides are usually considered 
together since aldrin is readily epoxidized to dieldrin in the 
environment. Both are acutely toxic to most forms of life 
including arthropods, mollusks, invertebrates, amphibians, 
reptiles, fish, birds and mammals. Dieldrin is extremely 
persistent in the environment. By means of bioaccumulation 
it is concentrated many times as it moves up the food chain. 
Short Term Exposure: Inhalation: May cause nausea, 
drowsiness, loss of appetite, visual disturbances and 
insomnia. Sprays of 1 to 21/2% have caused giddiness, 
headache, muscle twitching, convulsions and loss of 
consciousness. Skin: Can be absorbed to cause or increase 
the severity of symptoms as listed under ingestion. Contact 
may cause skin rash. Eyes: May cause irritation, redness, 
and affect vision. Ingestion: Can cause headache, nausea, 
irritability, insomnia, high blood pressure, vision problems, 
loss ofcoordination, profuse sweating, dizziness, frothing at 
the mouth, convulsions and loss of consciousness. Death 
may occur from as little as 1/20 ounce (1.4 gram). Some 
symptoms may be delayed up to 12 hours. Exposure to 
dieldrin may affects the central nervous system, resulting in 
convulsions. 
Long Term Exposure: May cause liver damage. Dieldrin 
accumulates in the human body. Dieldrin has caused cancer 
in laboratory animals. It is considered a suspect 
occupational carcinogen. may damage the developing fetus. 
May reduce fertility in males and females. Dieldrin 
concentrates in breast milk, and therefore, may be 
transferred to breast feeding infants. Repeated higher 
exposure can cause tremors. muscle twitching and seizures 
(convulsions) and may lead to coma and death. Convulsions 
are somewhat delayed and may occur weeks or months 
following exposure. Repeated exposure may cause 
personality changes of depression, anxiety or irritability. 
Points of Attack: Central nervous system, liver, kidneys, 
skin. Cancer Site i n  animals: lung, liver, thyroid and adrenal 
gland tumors. 
Medical Surveillrirzce: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinestcrase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
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preemployment levels, risk of poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving organophosphate or carbamate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of organophosphates. Blood dieldrin level. 
Examination of the nervous system. If symptoms develop or 
overexposure is suspected, the following may be usefd: 
Liver function tests. EEG. Blood dieldrin levels (Normal = 

less than 1 mg/100 ml; level should not exceed 15 mg/100 
ml. Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 12 hours after overexposure. 
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Dienochlor 

Use Type: Acaricide, miticide 
CAS Number: 2227- 17-0 
Formula: C ,&I ,o 

Synonyms: Bis(pentachlor-2,4-cyclopentadien-l-yl); 
Bis(pentachlorocyclopentadieny1); Bis(pentach1oro-2,4- 
cyclopentadien- 1 -yl); Decachlor; ENT 25,7 18; 
1,1’,2,2’,3,3’,4,4’,5,5’-Decachloro-bis(2,4-cyclopentadien- 1 - 
yl); Decachlorobis(2,4-~yclopentadiene- 1 -yl); Dienochlor; 
Bis(pentachloro-2,4-cyclopentadien- 1 -yl) 
Trade Names: HOOKER@ HRS-16; HOOKER@ HRS 1654; 
HRS-16”; HRS 16A@; HRS 1654@; PENTAC@ Syngenta 
(Switzerland), canceled; PENTAC@ Aquaflow, Syngenta 
(Switzerland), canceled; PENTACa WP, Syngenta 
(Switzerland), canceled; SATHON@, Sandoz (Switzerland), 
canceled; ZOECON@, Sandoz (Switzerland), canceled 
Producers: Dow Elanco (USA); Occidental (USA), 
Syngenta (Switzerland) 
Chemical Class: Chlorinated hydrocarbons (aliphatic); 
Organochlorine; Halo-organics 
EPMOPP PC Corle: 02750 1 
California DPR Clieniicd Code: 468 
EINECS Number: 2 18-763-5 
Uses: No products currently registered in the U.S. Used in 
formulations in combination with many other pesticides for 
the control of mites on ornamental trees and shrubs, and 
other non-food crops. 
Fish toxicity ( t l~reshol( l ) (~~: High4.665 16 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
C(ircii~ogeii/H(izard Clrrssifications 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulutory Authority: 

Actively registered pesticide in California. 
Description: Tan crystalline solid or yellow prisms. 
Molecular weight = 474.5. MeltingiFreezing point = 122°C. 
Hrrrmful Effects and Symptoms 
Short Term Exposure: Symptoms include apprehension, 
anxiety, confusion, nervous excitation; dizziness; headache; 
numbness and weakness in limbs; muscle twitching, 
tremors; nausea and vomiting; slow, shallow respiration, 
bluish face; convulsions; loss of consciousness; breathing 
stops; death. 
Long Term Exposure: 
Points of Attrick: May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
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aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes; Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Directly, irrigate with large amounts of plain, 
tepid water or saline for 20 minutes, occasionally lifting the 
lower and upper lids. During this time, remove contact 
lenses, if easily removable without additional trauma to the 
eye. Get medical aid immediately. Have physician check for 
possible delayed damage. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 
water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Leather 
absorbs many organochlorines; therefore, items such as 
leather shoes, gloves, and belts should be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do not induce vomiting.* In cases 
of ingestion, the patient is at risk of CNS depression or 
seizures, which may lead to pulmonary aspiration during 
vomiting. If the victim is conscious and able to swallow, 
*administer an aqueous slurry of activated charcoal at 1 
gm/kg (usual adult dose 60-90 g, child dose 25-50 g). A 
soda can and straw may be of assistance when offering 
charcoal to a child. The efficacy of activated charcoal for 
some organochlorine poisoning (such as chlordane) is 
uncertain. If victim is unconscious or having convulsions, 
do nothing except keep victim warm. *In some cases you 
muy be specifically instructed by Poison Control to induce 
vomiting by way of 2 tablespoons of syrup of ipecac (adult) 
washed down with a cup of water. Do not give activated 
charcoal before or with ipecac sy~up .  Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for 
organochlorine pesticides, immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administer artificial respiration. Do not use 
mouth-to-mouth resuscitation; use bug/mask apparatus. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. If 
breathing is difficult, administer 100% humidified 

supplemental oxygen through bagimask apparatus until 
medical help arrives. Do not leave victim unattended. 
References: 
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Diethatyl-ethyl 

Use Type: Herbicide 
CAS Number: 38727-55-8 
Formula: C,,H,,CINO, 
Synonyms: Caswell No. 179; N-ChIoroacetyI-N-(2,6- 
diethylphenyl)glycine, ethyl ester; Ethyl N-(chloroacety1)-N- 
(2,6-diethylphenyl)glycinate; Glycine, N-(chloroacety1)-N- 
(2,6-diethylphenyl)-, ethyl ester 
Trade Names: AC 22,234@; ANTOR@, Bayer Cropscience 
(Germany), canceled; BAY NTN 6867@Bayer Cropscience 
(Germany); H 22234@; HERCULES@ 22234 
Producers: Bayer Cropscience (Germany) 
Chemical Class: Chloracetanilide 
EPMOPP PC Code: 279500 
California DPR Chemical Code: 1995 
RTECS Number: MB9200000 
Uses: No products currently registered in the U.S. Diethatyl- 
ethyl is a selective pre-emergence herbicide used to control 
many annual grasses and broadleaf weeds in alfalfa, carrots, 
dry beans, flax, lima beans, peanuts, peas, southern peas, 
potatoes, red beets, soybeans, spinach, sugar beets, 
tomatoes, cotton and others. 
Human toxicity (long-term)(77’: High-1 .I5 ppb, Health 
Advisory 
Fish toxicity ( t l i r e . ~ I i o l ~ ~ ( ~ ~ :  Low-243.26438 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classifications 
Label Signal Word: WARNING or CAUTION 
Regulatory Authority: 

EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 

Description: White crystalline solid. Soluble in water. 
Vapor pressure = 3.2 x 
HarmJiil Efikcts and Symptoms 
Short Term Exposure: Toxic if swallowed. Contact with 
skin or eyes may cause severe irritation, burns, and severe 
eye injury. Inhalation should be avoided; use NIOSH- 
approved air purifying respirators for pesticides. 
Medicill Surveillmice: Consult physician if the solvent has 
been inhaled or if poisoning is suspected or of burning or 
itching skin develops. 

mmHg @ 20°C. 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. Do 
not make an unconscious person vomit. 
References: 
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ethyl (Antor) Herbicide Profile 3/85,” Cornell 
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Difenacoum 

Use Type: Rodenticide 
CAS Number: 56073-07-5 
Formula: C,,H,,03 
Synonyms: 3-(3,1,1’-Biphenyl-4-yl-1,2,3,4-tetrahydro-l- 
napthalenyl)-4-hydroxy- 1 (2H)-benzopyran-2-one 
Trade Names: COMPO@, MATRAK@, NEOSOREXA, 
Sorex (UK); NEOSOREXA PP580@. Sorex (UK), 
RASTOP@, RATAK@, RATRICK@, SILO; SOREXA, Sorex 
(UK); STORM, Sorex (UK) 
Prorlucers: I.N.D.I.A. Industrie Chimiche (Italy); Sorex 
(UK) 
Chemical Class: Coumarin 
EPA/OPP PC Code: 1 1990 1 
California DPR Clzemical Code: 
RTECS Number: GN4934500 
EINECS Number: 259-978-4 
Uses: Not registered in the U.S. Difenacoum is an 
anticoagulant that is effective against rats and mice, 
including warfarin-resistant strains. It is used in agriculture 
and urban rodent control as ready-to-use baits. 
CarcinogedHuzard Classijications 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Description: Off-white powder. Low solubility in water. A 
weak acid. Melting point = 2 15-2 19°C. 
Points of Attack: Liver 
Medical Surveillance: Gastric lavage and repeated 
administration of charcoal. Blood sample to measure 

hemoglobin level, prothrombin time, blood grouping and 
cross-matching. (See Pied Piper site in reference.) 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

International Programme on Chemical Safety (IPCS), 
“Health and Safety Guide, Difenacoum,” Geneva, 
Switzerland( 1995). 
http://w~~v.inchem.o1-~/documents/lisg/lis~/hs~~95.htm 
The PiedPiper Northern Ltd, Stuart M. Bennett, 
h t tp ://www . Th e-pi edpi per. co . u kith I 5 ( c). h tin 

D i fe noco nazol e 

Use Type: Fungicide 
CAS Number: 1 19446-68-3 
Formula: C,,H ,,CI,N,O, 
Synonyms: CGA 169374; 1H- 1,2,4-Triazole, 1 -[(2-(2- 
chloro-4-(4-chlorophenoxy)phenyl)-4-methyl- 1,3 -dioxolan- 
2-yl)methyl]- (9CI) 
Trade Names: CGA 169374@, Syngenta (Switzerland); 
DIVIDEND@, Syngenta (Switzerland); DIVIDEND@ 
EXTREME FUNGICIDE, Syngenta (Switzerland); 
HELIX@, Syngenta (Switzerland); SCORE@, Syngenta 
(Switzerland); TECHNICAL CGA-l69374@, Syngenta 
(Switzerland) 
Producers: Syngenta (Switzerland) 
Clzemical Class: Chlorophenoxy; azole 
EPMOPP PC Code: 128847 
California DPR Chemical Code: 5024 
Uses: For suppression of fungi diseases in crops and seeds. 
U.S. Maximum Allowable Residue Levels for  
Difenoconazole (40 CFR 180.475): 

CROP PPm 
Banana 0.2 
Barley, grain 0.1 
Canola, seed 0.01 
Cattle, fat 0.05 
Cattle, meat 0.05 
Cattle, mbyp 0.05 
Corn, sweet. forage 0.1 
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Corn, sweet, kernel plus 
cob with husks removed 0.1 
Corn, sweet, stover 0.1 
Egg 0.05 
Goat, fat 0.05 
Goat, meat 0.05 
Goat, mbyp 0.05 
Hog, fat 0.05 
Hog, meat 0.05 
Hog, mbyp 0.05 
Horse, fat 0.05 
Horse, meat 0.05 
Horse, mbyp 0.05 
Milk 0.01 
Poultry, fat 0.05 
Poultry, meat 0.05 
Poultry, mbyp 0.05 

Sheep, fat 0.05 
Sheep, meat 0.05 
Sheep, mbyp 0.05 

Rye, grain 0.1 

Wheat, forage 0.1 
Wheat, grain 0.1 
Wheat, straw 0.1 
Crirciri ogedHazard Clnssijicntions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CALIOSHA) as chlorophenoxy 

Description: Molecular weight = 406.30 
Routes of Entry: Ingestion, skin contact 
H~rmful  Effects and Symptoms 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Long Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 

chlorophenoxy pesticides 

pesticides 

over a five to ten year period at levels above 10 mgim’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, liver or kidney function tests 
may be useful. Liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person drink or vomit. Note to Physiciun: If 
ingested, remove by lavage or vomiting. Use general 
supportive measures for CNS depression. Consider the use 
of quinidine for myotonia. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ D i f e n o c o n a z o l e ” ,  4 0  C F R  1 8 0 . 4 7 5 .  
www.epa.govloesticideslfoodlviewtols. htni 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Difenzoquat (ANSI) 

Use Type: Herbicide 
CAS Number: 43222-48-6 (salt) 
Formulr: C, ,H,,N,O,S 
Syrzonyms: 1,2-Dimethyl-3,5-diphenyl-lH-pyrazolium 
methyl sulfate; Difenzoquat methyl sulfate; 1 H-Pyrazolium, 
1,2-dimethyl-3,5-diphenyl-, methyl sulfate 
Trade Names: AVENGE@, American Cyanamid (USA); AC 
84777@; FINAVEN@; MATAVEN@; PYRAZOLIUM@; EH- 

Producers: American Cyanamid Agricultural Products 
Group (USA) 
Chemical Class: Pyrazolium 
EPMOPPPC Code: 106401 (salt) 
California DPR Cliemicnl Corle: 1930 (Difenzoquat methyl 
sulfate) 
EINECS Number: 256- 152-5 
Uses: Registered to control wild oats in alfalfa, wheat and 
barley crops. 

YAN-KU@ 
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U.S. Maximum Allowable Residue Levels for Dvenzoquat 
(40 CFR 180.369): 

CROP PPm 
Barley, grain 0.2 
Barley, straw 20 
Cattle, fat 0.05 
Cattle, meat 0.05 
Cattle, mbyp 0.05 
Goat, fat 0.05 
Goat, meat 0.05 
Goat, mbyp 0.05 
Hog, fat 0.05 
Hog, meat 0.05 
Hog, mbYP 0.05 
Horse, fat 0.05 
Horse, meat 0.05 

Poultry, fat 0.05 
Poultry, meat 0.05 
Poultry, mbyp 0.05 
Sheep, fat 0.05 
Sheep, meat 0.05 
Sheep, mbyp 0.05 
Wheat, grain 0.05 
Wheat, straw 20 
CurcinogedHazard Classijicutions 
WHO Acute Hazard: Class 11, moderately hazardous 
Description: White to off-white solid. Odorless. Highly 
soluble in water; solubility = 765,000 mg/L. Molecular 
weight = 348.58. Melting/Freezing point = 156°C. 
Itzcompatibilities: May react violently with carbon dust, 
finely divided aluminum, magnesium, potassium 
Permissible Exposure Limits in Air: 
Determination in Air: Filter; none; Gravimetric; NIOSH 
IV‘’’) [Particulates NOR; +YO500 (total), #0600 (respirable)] 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or f r e  control may cause water pollution. 
Routes of Entry: Inhalation and skin contact 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, 

Horse, mbyp 0.05 

“Difenzoquat (Avenge) Herbicide Profile 12/88,” 

Cornell University, Ithaca, NY (December 1988). 
http:/lpmep.cce.cornell.edu/profiles/herb- 
growthrealdala~on-ethe~honldifenzoc~uatlherb-prof- 
difenzoquat.htm1 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Difenzoquat” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  1 9 9 4 ) .  
h t tp : / i~~~v .epa .~~ov /REDs /O22~  .pdf 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ D i f e n z o q u a t ” ,  4 0  C F R  1 8 0 . 3 6 9 ,  
www.epa.rov/pesticides~food/viewtols. htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Diflubenzuron (ANSI) 

Use Type: Insecticide, larvicide 
CAS Number: 35367-38-5 
Formula: C,,H,CIF,N,O, 
Synonyms: A1 329054; Benzamide, N-[((4- 
chlorophenyl)amino)carbonyl]-2,6-difluoro; N-[((4- 
Chlorophenyl)amino)carbonyl]-2,6-difluorobenzamide; 1 -  
(4 -Ch lo ropheny l ) -3  - (2 ,6 -d i f luo robenzoyI )u rea ;  
Diflubenzuron (Spanish); ENT 29,054; Urea, 1 -@- 
chlorophenyl)-3-(2,6-difluorobenzoyl)- 
Trade Names: ADEPT@, Crompton Corporation (USA); 
ASTONEX@; DIMILIN@, Crompton Corporation (USA); 
DU-112307’; DUPHAR@ PH 60-40; ODC-45@; 
DIFLURON@; DU 1 12307@; LARGON@; LARVAKIL@; 
MICROMITE@, Crompton Corporation (USA); OMS 
1804’; PDD 6040 l@; PH 60-40’; PHILIPS-DUPHAR@ PH 
60-40; TH 60-40@; THOMPSON-HAY WARD@ 6040; 
VIGILANTE@, Crompton Corporation (USA) 
Producers: Agrimor International (USA); Crompton 
Corporation (USA); Hebei Huafeng Chemical Group 
(China) 
Cliemical Cluss: Organofluorine 
EPMOPP PC Code: 10820 1 
Culiforniu DPR Cliemical Code: 1992 
RTECS Number: YS6200000 
EINECS Number: 252-529-3 
Uses: Diflubenzuron is used primarily on citrus, cattle feed, 
cotton, forestry, mushrooms, ornamentals, pastures, 
soybeans, standing water, sewage systems, and wide-area 
general outdoor treatment sites. The insecticide behaves as 
a chitin inhibitor to inhibit the growth of many leaf-eating 
larvae, mosquito larvae, aquatic midges, rust mite, 
bollweevil, and flies. Diflubenzuron was first registered in 
the United States in 1979 for use as an insecticide. 
Human toxicily (long-term)(77): Very low-140.00 ppb, 
Health Advisory 
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Fish toxicity (tlzreslz Intermediate-20.00 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classijications 
U.S. EPA Carcinogens: Group E, Unlikely a Carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory A utlz ority : 

40CFR186: tolerances for pesticides in animal foods 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 

Description: Colorless or white crystalline solid. Practically 
insoluble in water; solubility = 2 x % @ 20°C. 
Molecular weight = 3 10.70. Melting/Freezing point = 

220°C. Boiling point = decomposes. Vapor pressure = 9 x 
1 O-’’ mmHg @ 20°C. Log KO,” = 3.10. Values above 3.0 are 
likely to bioaccumulate in marine organisms. 
Incompatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Perniissible Exposure Limits in Air: 
Determination in Air: Filter; none; Gravimetric; NIOSH 
IV(“’ [Particulates NOR; #0500 (total), #0600 (respirable)] 
Permissible Concentration in Wuter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or bums. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attack: Skin. 
Medical Surveillance: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
i 5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Diflubenzuron,” Oregon State 
Universi ty ,  Corva l l i s ,  O R  ( June  1996) .  
http:i’/extoxnet.orst.eduipirx/difluben.htm 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Duflubenzuron” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (August 1997). 
http://www.epa. PovlREDsiO 144red.~df 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Diflufenican 

Use Type: Herbicide 
CAS Number: 83 164-33-4 
Formula: C,,H, ,F,N,O, 
S y  n o n y m s  : N -  ( 2 , 4  - D i f 1 u o r o p h e n  y I )  - 2 - [ 3 - 
(trifluoromethyl)phenoxy]-3-pyridinecarboxamide; 2‘,4’- 
Difluoro-2-(a-a-a-trifluoro-m-tolyloxy)nicotinanilide; DFF; 
Diflufenicanil (French); 3-Pyridinecarboxamide, N-(2,4- 
difluorophenyl)-2-[3-(trifluoromethyl)phenoxy]- 
Trade Names: ARDENT@; BACARA@; CAPTURE@; 
COUGAR@; CUB@; GRENADIER”; IONIZ@; JAVELIN@; 
KWARC’; MB-38183’; M&B 38544a; PANTHER@; 

Producers: Bayer Cropscience (Germany); Ki-Hara 
Chemicals Ltd. (UK) 
Chemical Class: Anilide 
Uses: Not registered in the U.S. Used on crops such as 
apples, apricot, barley, beans (dry), broad beans, cherry, 
grapefruit, lemon, lime, loquat, natsudaidai (whole), 
nectarine, orange, peach, pear, peas, persimon, plum,quince, 
rye, soybeans, unshu orange and wheat. 
Carcinogen/Hazard Classijications 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Light brown oily suspension. Miscible in 
water. 
Incompatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Routes of Entry: Ingestion, eye, skin contact 
Harmful Effects and Symptoms 
Slzort Term Exposure: May irritate mucous membranes in 
the mouth and nose. Mild eye irritation. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 

QUARTZ@; SPEARHEAD@ 
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Di hydroazadirac htin 

Use Type: Insecticide and nematicide 
CAS Number: 108189-58-8 
Synonyms: 22,23 -Dihydroazadirachtin 
Trade Names: DAZA@, Certis USA (USA), canceled 
7/25/2000 
Producers: Certis USA (USA) 
Chemical Class: Biochemical 
EPMOPP PC Code: 12 1 702 
California DPR Chemical Code: 3994 
Uses: Exempted from the requirement of a tolerance for 
residues. Used to control insects, centipedes, millipedes, 
mites, nematodes, sowbugs and more, for horticulture and 
ornamental plants, trees, shrubs and agricultural crops. 
Regulatory Authority: 

CFR 180.1 169, Dihydroazadirachtin: exemption from the 

Description: Dihydroazadirachtin is a reduced 
(hydrogenated) form of the naturally occurring azadirachtin 
(AZA) obtained from the seed kernels of the neem tree, 
Azudirachta indica A. Juss. 
Harmful Effects and Symptoms 
Slzort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U . S .  Environmental  P ro tec t ion  Agency,  
“Dihydroazadirachtin (1 2 1702) Technical Fact Sheet,” 
W a s h i n g t o n ,  D C  ( O c t o b e r  1 9 9 8 ) .  
http://www.epa.gov/pesticides/biopesticides/in~redients 
ltech docsltech 121702.htm 

requirement of a tolerance 

Dimefox 

Use Type: Insecticide 
CAS Number: 1 15-26-4 
Formula: C,H,,FN,OP 

Synonyms: BFPO; Bis(dimethy1amido)fluorophosphate; 
Bis(dimethy1amido)fluorophosphine oxide; Bis(dimethy1 
a m i d o ) p h o s p h o r y l  f l u o r i d e ;  B i s ( d i m e t h y 1  
amino)fluorophosphate; B isdimethylaminofluorophosphine 
oxide; BPF; CR 409; DIFO; DMF; ENT 19,109; 
Fluophosphoric acid di(dimethy1amide); Fluorure de 
N, N, N’, N’-tetramethyle phosphoro-diamide (French); 
N,N,N’, N‘-Tetramethyl-diamido-fosforzuur-fluoride (Dutch); 
Tetramethyldiamidophosphoric fluoride; N, N, N‘, N ’- 
Tetramethyl-diamido-phosphorsaeure-fluorid (German); 
Tetramethylphosphorodiamidic fluoride; N, N,  N ,  N-  
Tetramethylphosphorodiamidic fluoride; N, N, N‘, N‘- 
Tetrametil-fosforodiammido-fluoruro (Italian) 
Trade Names: HANANE@; PESTOX IV@; PESTOX XIV@; 
PESTOX 14@; T-2002@; TERRA-SYSTAM@; TERRA- 
SYTAM@; TERRASYTUM@; TL 792@; WACKER 14/10@ 
Producers: Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 443 100 
RTECS Number: TD4025000 
Uses: A selective systemic insecticide which is absorbed 
into the plant sap and remains active for long periods of 
time. Selective systemic organophosphate insecticides are 
toxic to plant pests but not to their predators. 
Regulatory Authority: 

Very Toxic Substance (World Bank)‘”’ 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) 

Description: Dimefox is a clear liquid. Fishy odor. Soluble 
in water. Molecular weight = 154.17. Boiling point = 86°C 
@15 mmHg. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 1,  Reactivity 1 .  
Incompatibilities: Strong oxidants, strong acids and 
halogens. 
Permissible Exposure Limits in Air: No standards set. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides(18’. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Hurmful Effects and Symptoms 
Slzort Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms of exposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of 
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reflexes and loss of sphincter control. This material is 
extremely toxic; the probable oral lethal dose (human) is 5- 
50 mg/kg, or 7 drops to 1 teaspoonful for a 150-lb. person. 
Death may occur from respiratory arrest. Hazards of vapor 
toxicity are high. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Dimefox may damage the nervous system 
with repeated exposure, resulting in convulsions, respiratory 
failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 

may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagimask apparatus. If breathing is difficult, administer 
oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do  not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be speciJically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup ofwater. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma. or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
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used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Dimefox,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U S .  
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
New Jersey Department of Health and Senior Services, 
Hazardous Substance Fact Sheet, “Dimefox.” Trenton 
NJ (February 1999). 
http:ilwww.state.ni .uslhealthieohlrtkwebl2342.pdf 

Dimethenamid 

Use Type: Herbicide 
CAS Number: 87674-68-8 
Formula: C ,2H, ,CINO,S 
Synonyms: Acetamide, 2-chloro-N-(2,4-dimethyl-3- 
thienyl)-N-(2-methoxy-l-methylethyl)-; 2-Chloro-N-(2,4- 
dimethyl-3-thienyl)-N-(2-methoxy- 1 -methylethyl)acetamide; 
2-Chloro-N-[( 1 -methyl-2-methoxy)-ethyl]-N-(2,4-dimethyl- 
thien-3-y1)acetamide 
Trade Names: DETAIL@, BASF Agricultural Products 
Group (Germany); DPX-PM082@ (formulation containing 
Dimethenamid, Chlorimuron-ethyl, and Sodium 
sulforicinol); FRONTIER@, BASF Agricultural Products 
Group (Germany); GUARDSMAN@, BASF Agricultural 
Products Group (Germany); LEADOFF@, (atrazine + 
dimethenamid), DuPont Crop Protection; PURSUIT@, 
BASF Agricultural Products Group (Germany); OPTILL@, 
BASF Agricultural Products Group (Germany); SAN- 
5 82H@ 

Producers: BASF Agricultural Products Group (Germany); 
DuPont Crop Protection (USA) 
Chemical Class: Amide 
EPMOPP PC Code: 12905 1 
California DPR Clzemical Code: 5 1 12 
Human toxicity (long-term)(’’): Intermediate-35.00 ppb, 
Health Advisory 
Fish toxicity (thre~hold)(’~: Low-I 69.707 10 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  
Dimethenamid (40 CFR 180.464): 

CROP PPm 
Bean, dry 0.01 
Corn, fodder 0.01 
Corn, forage 0.0 1 
Corn, grain 0.01 
Corn, stover 0.01 
Corn, sweet, foder (stover) 0.0 1 
Corn, sweet, (kernals plus cobs 
with husks removed) 0.0 1 
Peanut, hay 0.01 
Peanut, nutmeat 0.01 
Sorghum, grain, fodder 0.0 1 
Sorghum, grain, forage 0.0 1 
Sorghum, grain 0.01 
Soybeans 0.0 1 
Curcinogen/Hazard Classijkations 
U S .  EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: WARNING, DANGER 
Description: Thick, dark yellow-brown liquid. Soluble in 
water; solubility = 1165 ppm. Molecular weight = 275.78. 
Boiling point = 130°C. 
Incompatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Permissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
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References: 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ D i m e t h e n a m i d ” ,  4 0  C F R  1 8 0 . 4 6 4 .  
www.epa.pov/pesticides/food/viewtoIs.htm 

Dimethipin 

Use Type: Plant growth regulator; defoliant 
CAS Number: 55290-64-7 
Formula: C,H,,O,S, 
Synonyms: Caswell No. 472AA; 2,3-Dehydro-2,3-dimethyl- 
tetroxide; 2,3-dihydro-5,6-dimethyl- 1,4-dithiin 1,1,4,4- 
tetraoxide; 2,3,-Dihydro-5,6-dimethyl-1,4-dithiin 1,1,4,4- 
tetraoxide; 2,3-Dihydro-5,6-dimethyl- 1,4-dithiin 1,1,4,4- 
tetraoxide; p-Dithiane, dimethipin [2,3,-Dihydro-5,6- 
dimethyl- 1,4-dithiin- 1,1,4,4-tetraoxide]; 2,3-p-Dithiane, 2,3- 
dehydro-2,3-dimethyl-, tetroxide; 1,4-Dithiin, 2,3-dihydro- 
5,6-dimethyl-,  1,1,4,4-tetraoxide; Oxidimethiin;  
Oxydimethiin 
Trade Names: HARVADE@, Crompton (USA); 
HARVADE-SF@, Crompton (USA); LEAFLESS@, 
Crompton (USA); N 252@; TETRATHIIN’; UBI-N 252@ 
Producers: Crompton (USA) 
Chemical Class: Unclassified 
EPMOPP PC Code: 118901; (210600 old EPA code 
number) 
Culifornia DPR Clieniical Code: 2 159 
Uses: Used principally on cotton crops. 
Feed Additives Permitted in Animal Feed for dimellzipin 
in animal feed (40 CFR 186.2050): 

Cottonseed hulls 0.7 
CrircinogedHuzard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Autliority: 

EPCRA Section 313 Form R de minimis concentration 
reporting level: 1 .O% 
FIFRA, 40 CFR 186.2050: tolerances for pesticides in 
animal feeds. 
Actively registered pesticide in California. 

Description: White crystalline solid or needles. Molecular 
weight = 210.30. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 

CROP PPm 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
* U.S. Environmental Protection Agency, Office of 

Pesticide Programs, Feed Additives Limits, “Dimethipin,” 
40 CFR 186.2050, http://frwebgate.access.gpo.gov/cgi- 
binket-cfr.cgi 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Dimethoate (ANSI) 

Use Type: Insecticide and miticide 
CAS Number: 60-5 1-5 
Formula: C,H ,2N03PS,; H3COP(S)(OCH3)SCH,CONHCHj 
Alert: A General Use Pesticide (GUP). Human toxicity 
(long-term): Very high. 
Synonyms: Acetic acid, 0, 0-dimethyldithiophosphoryl-, N- 
monomethylamide Salt ;  O, O-Dimethyl S- (N-  
m e t h y l c a r b a m o y l m e t h y l )  d i t h i o p h o s p h a t e ;  
Phosphorodithioic acid, O,O-dimethyl S-[2-(Methylamino)- 
2-oxoethyl] ester; Phosphamide 
Trade Names: REBELATE@; CEKUTHOATE@; 
CHIMIGOR40’; CYGON 400@, Amvac Chemicals (USA), 
BASF Agricultural Products Group (Germany), canceled; 
DEFEND@; DAPHENE@; DANADIM@, Cheminova 
(Denmark); DE-FEND@; DEMOS NF@; DEVIGON@; 
DICAP*; DIMATE 267@; DIMET@; DIMETHOWAN@; 
FERKETHION@; FOSTION MM@; KENLOGO’, Kenso 
Corp. (Malaysia); NUGOR@, United Phosphorus (India); 

Rallis India (India); Whyte Agrochemicals (UK); 

Producers: Agrimor International (USA); Agro-care 
Chemical Industry Group (China); Agsin (Singapore); 
Alcotan Laboratories (Spain); Amvac Chemicals (USA); 
Atanor S.A. (Argentina); BASF Agricultural Products 
Group (Germany); Bayer Chemicals (Germany); Bharat 
Pulverizing Mills (India); Bharat Rasayan (India); 
Biesterfeld Siemsgluess International. GmbH (Germany); 
Bonide Products (USA); Calliope (France); Cheminova 
(Denmark); China Chemical (China); Chromos Agro 
(Croatia); Drexel Chemical (USA); Ehrenstorfer, Dr. 
(Germany); Gowan Company (USA); Hockley International 
(UK); Indiclay (India); Godavari Fertilisers and Chemicals 
(India); Gowan Company); Hockley International (UK); 
Jiangmen Pesticide Factory (China); Jingma Chemicals Ltd. 
(China); Kenso Corp. (Malaysia); Microflo Company 

PERFEKTION~; ROGODAN@; ROGODIAL~; ROGOR@, 

ROXION@; SEVIGOR@ 
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(USA); Montedison (Italy); Nagarjuna Agrichem (India); 
Nissan Chemical Industries (Japan); Rallis India (India); 
Rhone-Poulenc Agro (France); Shenzhen Guomeng Industry 
Co., Ltd. (China); Sigma-Aldrich Laborchemikalien 
(Germany); Sinon Corporation (Taiwan); United 
Phosphorus (India); Whyte Agrochemicals (UK) Zag0 Asia 
Ltd. (Singapore) 
Chemical Class: Organophosphate 
EPA/OPP PC Code: 035001 
California DPR Chemical Code: 2 16 
ICSC Number: 074 1 
RTECS Number: TE1750000 
EEC Number: 0 15-05 1-00-4 
EINECS Number: 200-480-3 
Uses: Dimethoate is used to kill mites and insects 
systemically and on contact. It is used against a wide range 
of insects, including aphids, thrips, planthoppers, and 
whiteflies on ornamental plants, alfalfa, apples, corn, cotton, 
grapefruit, grapes, lemons, melons, oranges, pears, pecans, 
safflower, sorghum, soybeans, tangerines, tobacco, 
tomatoes, watermelons, wheat, and other vegetables. It is 
also used as a residual wall spray in farm buildings for 
house flies. Dimethoate has been administered to livestock 
for control of botflies. Dimethoate is available in aerosol 
spray, dust, emulsifiable concentrate, and ULV concentrate 
formulations. It has not been produced in the U.S. Since 
1982. 
Hunian toxicity (long-term)(77): Extra high-0.35 ppb, 
Health Advisory 
Fish toxicity (thre~Itold)(~’): Very low-600.9938 1 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Dimethoate 
(40 CFR 180.204): 

CROP PPm 
Alfalfa 2 
Apple 2 
Asparagus 0.15 
Bean, dry 2 
Bean, snap 2 
Bean, lima 2 
Broccoli 2 
Brussels sprouts 5 
Cabbage 2 
Cattle, fat 0.02 
Cattle, meat 0.02 
Cattle, mbyp 0.02 
Cauliflower 2 
Celery 2 
Cherries 2 
Citrus, dried pulp 5 
Co I lards 2 
Corn, fodder 1 
Corn, forage 1 
Corn, grain 0.1 
Cotton, undelinted seed 0.1 

Eggs 
Endive (escarole) 
Goat, fat 
Goat, meat 
Goat, mbyp 
Grape 
Grapefruit 
Hog, fat 

Hog, meat 
Horse, fat 
Horse, meat 
Horse, mbyp 
Kale 
Lemon 
Lentil 
Lettuce 
Melon 
Milk 
Mustard greens 
Orange 
Pears 
Peas 
Pecan 
Peppers 
Potatoes 
Poultry, fat 
Poultry, mbyp 
Poultry, meat 
Safflower, seed 
Sheep, fat 
Sheep, mbyp 
Sheep, meat 
Sorghum, forage 
Sorghum, grain, grain 
Soybeans 
Soybean, forage 
Soybean, hay 
Spinach 
Swiss chard 
Tangerines 
Tomatoes 
Turnip, greens 
Turnip, roots 
Wheat, grain 
Wheat, hay 
Wheat, straw 

Hog, mbyp 

0.02 
2 
0.02 
0.02 
0.02 
1 
2 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
2 
2 
2 
2 
1 
0.002 
2 
2 
2 
2 
0.1 
2 
0.2 
0.02 
0.02 
0.02 
0.1 
0.02 
0.02 
0.02 
0.2 
0.1 
0.05 
2 
2 
2 
2 
2 
2 
2 
2 
0.04 
2 
2 

Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: WARNING, Toxicity Class 11, or 
CAUTION, depending on the formulation 
TRI Developmental Toxin: Developmental toxin 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Autlz ority : 

Banned or Severely Restricted (US EPA) (UN)(I3) 
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Air Pollutant Standard Set (former USSR)(35. 43) 

AB 1803-Well Monitoring Chemical (CAL) 
CAL-DHS/DHS Drinking Water Action Levels 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): PO44 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (227/4,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Fonn R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 
Canada Drinking Water Quality, 0.02 mg/L MAC 

Description: Colorless crystalline solid. Camphor-like odor. 
Slightly soluble in water; solubility = > 5.0 x lo3 ppm @ 
20°C. Boiling point = 107°C @ 0.05 mmHg. 
Melting/Freezing point = 52°C. Vapor Pressure = 1.1 mPa 
@ 25°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 2, Reactivity 0. Log 
KO, = 0.5 to 0.8. Unlikely to bioaccumulate in marine 
organisms. 
Inconzpatibilities: Strong bases (alkalis). Do not store solid 
above 77786°F (25 -30°C). Liquid solutions must be stored 
above 45”F/7”C. 
Permissible Exposure Limits in Air: The former USSR‘35, 
43) has set air MAC in workplace air of 0.5 mgim3 and limits 
in the ambient air of residential areas of 0.003 mgim3 on 
either a momentary or a daily average basis. 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides(’8’. 
Permissible Concentration in Water: 
Determination in Water: An MAC in water bodies used for 
domestic purposes of 0.03 mg/L has been set by the former 
USSR(15.43). States which have set guidelines for Dimethoate 
in drinking water include California at 140 pg/L and 
Wisconsin at 10 pg/L. 
Routes of Entry: Inhalation, skin absorption, eyes and 
ingestion. 
Harmful Effects and Symptoms 
Sltort Term Exposure: Acute exposure to Dimethoate may 
produce the following signs and symptoms: pinpoint pupils, 
blurred vision, headache, dizziness, muscle spasms, and 
profound weakness. Vomiting, diarrhea, abdominal pain, 
seizures, and coma may also occur. The heart rate may 
decrease following oral exposure or increase following 
dermal exposure. Hypotension (low blood pressure) and 
chest pain may be noted. Hypertension (high blood 

kg) 

pressure) is not uncommon. Respiratory effects may include 
dyspnea (shortness of breath), respiratory depression, and 
respiratory paralysis. Psychosis may occur. Dimethoate is 
very toxic; the probably oral lethal dose in humans is 
between 50-500 mgikg, or between 1 teaspoon and 1 ounce 
for a 70 kg (1 50 Ib) person. Dimethoate is a cholinesterase 
inhibitor, meaning it affects the central nervous system. 
Death is due to respiratory arrest arising from failure of 
respiratory center, paralysis of respiratory muscles, intense 
bronchoconstriction or all three, Dimethoate is a mutagen. 
Mutagens may have a cancer risk. All contact with this 
chemical should be reduced to the lowest possible level. 
Delayed pulmonary edema may occur after inhalation. 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause dermatitis. Cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver 
damage.Animal tests indicate that this chemical possibly 
causes toxic effects upon human reproduction. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges or “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Do not drink any alcoholic beverages 
before or during use. Alcohol promotes absorption of 
organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
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contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagimask apparatus. If breathing is difficult, administer 
oxygen through bag/mask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specfically 
instructed by poison control to induce vomiting by way of2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 1 mgikg (minimum 0.0 1 mg) should 

be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Dimethoate,” Oregon State 
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New Jersey Department of Health, ”Hazardous Substance 
Fact Sheet: Dimethoate,” Trenton, NJ (February 1999). 
httD://www.state.ni .us/healthleo~rtkweblO733 .Ddf 

Dimethomorph 

Use Type: Fungicide 
CAS Number: 1 10488-70-5 
Formulri: C2,H&1N04 
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Synonyms: ( E ,  2)-4-  [ 3 -( 4 - C h 1 or op  heny 1)-3 -( 3,4-  
dimethoxyphenyl)acryloyl]morpholine; 4-[3-(4- 
Chlorophenyl)-3-(3,4-dimethoxyphenyl)- 1 -0xo-2- 
propenyl]morpholine; 3-(4-Chlorophenyl)-3-(3,4- 
dimethypheny1)acrylic acid morpholide; Morpholine, 3-[3- 
(4- c h loro p heny l)-3 -( 3,4 -d i m e t h ox yp heny I)- 1 -0xo-2- 
propenyll- 
Trade Names: ACROBAT@ WP; FORUM DC@, [mancozeb 
+ dimethomorph], BASF Canada (Canada), BASF 
Agricultural Products Group (Germany); BASF Canada 
(Canada); CME 15 I@; STATURE’, BASF Agricultural 
Products Group (Germany) 
Producers: BASF Agricultural Products Group (Germany); 
BASF Canada (Canada); Epochem Co., (China); Shenyang 
Harvest Agrochemical (China); Wuzhou International 
(China) 
Chemical Class: Morpholine 
EPMOPP PC Code: 268800 
California DPR Chemical Code: 4003 
Uses: A systemic fungicide that protects crops from mold. 
It also kills mold and prevents their spread; controls late 
blight on tomatoes; and is used as a wood preservative to 
control downey mildew. 
Human toxicity (long-term)(77/: Very low-700.00 ppb, 
Health Advisory 
Fish toxicity (tltre~ltold)(~~): Intermediate-34.00 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels f o r  
Dimethomorph (40 CFR 180.493): 

CROP PPm 
Brassica, leafy greens, subgroup 5B. 20.0 
Grape 3.5 
Grape, raisin 6.0 
Hop, dried cones 60 
Lettuce, head 10 
Lettuce, leaf 10 
Potato, wet peel 0.15 
Taro, corm 0.5 
Taro, leaves 6.0 

Vegetable, cucurbit, group 9 0.5 
Vegetable, fruiting, group 8 1.5 
* There are no U.S. registrations as ofAugust 25,2000, for 
the use of dimethomorph on the growing crops, grape, hop, 
and raisins. 
Carcinogen/Hazard Classijications 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Colorless or gray crystalline solid. Odorless. 
Commercial product is a mixture of cis- and oms-isomers. 
Practically insoluble in water; solubility = <0.005 ppm. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 

Vegetable, bulb, group 3 2.0 

NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ D i m e t h o m o r p h , ”  4 0  C F R  1 8 0 . 4 9 3 .  
h t t p : / / e c f r  . R P  o a c  c e  s s  ..go v / c n i / t  / t  e x  t / t  e x  t - 
idx?c=ecfr&sid=8c864e7~447!328dfa4ba332edba93ad6 
&rgn=div8&view=text&node=40:2 1 .O. 1.1.27.3.27.264 
&idno=40 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Dimethomorph,” Oregon State 
University, Corvallis, OR (September 1995). 
http:l/extowet.orst.edu/tips/dimetomo.htm 

Dimetilan 

Use Type: Insecticide 
CAS Number: 644-64-4 
Formula: C ,,H,,N,O, 
Alert: No longer produced in the U.S. 
S y n o n y m s :  C a r b a m i c  a c i d ,  d ime thy l - ,  1 - 
[(dimethylamino)carbonyl]-5-methyl- 1 H-pyrazol-2-yl ester; 
Carbamic acid, dimethyl-, ester with 3-hydroxy-N,N-5- 
trimethylpyrazole- 1 -carboxamide; Dimethyl carbamate ester 
of 3-hydroxy-N,N-5-trimethylpyrazole- 1 -carboxamide; 
Dimethylcarbamic acid- 1 -[(dimethylamino)carbonyl]-5- 
methyl- 1 H-pyrazol-3-yl ester; Dimethylcarbamic acid ester 
with 3-hydroxy-N,N,5-trimethylpyrazole- 1 -carboxamide; 
Dimethylcarbamic acid-5-methyl- 1 H-carboxamine; 
Dimethylcarbamic acid-5-methyl- 1H-pyrazol-3-yl ester; 2- 
Dime t h y 1 ca r  b am o y 1 - 3 -met  h y 1 p y r a z  o 1 y 1 - ( 5 ) -N,  N -  
dimethylcarbamat; Dimethylcarbamoyl-3-methyl-5- 
pyrazolyldimethylcarbamate; 1 -Dimethylcarbamoyl-5- 
methylpyrazol-3-yl dimethylcarbamate; Dimetilane; ENT 
2 5 , 5 9 5 - X ;  E N T  2 5 , 9 2 2 ;  3 -Hydroxy-N,N,5 -  
trimethylpyrazole- 1 -carboxamidedimethylcarbamate (ester); 
5-Methyl- 1 tl-pyrazol-3-yl dimethylcarbamate 
Trade Names: FLYBANDS@, canceled; GEIGY 22870@, 
Syngenta Crop Protection (Switzerland), canceled; GEIGY 
GS- 13332@, Syngenta Crop Protection (Switzerland), 
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canceled; SNIP@, Syngenta Crop Protection (Switzerland), 
canceled; SNIP FLY@, Syngenta Crop Protection 
(Switzerland), canceled 
Producers: Sigma-Aldrich Laborchemikalien (Germany); 
Syngenta Crop Protection (Switzerland) 
Chemical Class: Carbamate 
EPMOPP PC Code: 090 10 1 
RTECS Number: EZ9084000 
Uses: Formerly an insecticide for insect control on 
livestock, especially housefly control. It is no longer 
produced commercially in the U.S. 
Regulatory Autlt*ority: 

Banned or Severely Restricted (Portugal) (UN)(’3) 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 lFRlS6S4, Universal Treatment 
Standards: Wastewater (mg/L), 0.056; Nonwastewater 

Superhnd/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (22714,540 

Superfhnd/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Dimetilan, Yellow to reddish-brown solid. 
Highly soluble in water. Molecular weight = 240.30. 
Melting/Freezing point = 68-7 1 “C (the technical grade at 
5565°C). Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 1, Reactivity 0. 
Incompatibilities: Hydrolyzed by acids and alkalis. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin contact, inhalation. 
Harmful Effects and Symptoms 
Short Term Exposure: Very toxic; probable oral lethal dose 
for humans is SO-SO0 mgkg or between 1 teaspoon and 1 oz 
for a 70 kg (1 50 Ib) person. Dimetilan is highly toxic by 
ingestion and moderately toxic by contact with the skin. 
Death is primarily due to respiratory arrest of central origin, 
paralysis off the respiratory muscles, intense 
bronchoconstriction, or all three. This compound is a 
cholinesterase inhibitor. Symptoms are similar to carbaryl 
poisoning: nausea, vomiting, abdominal cramps, diarrhea, 
pinpoint pupils, excessive salivation, and sweating are 
common symptoms. Running nose and tightness in chest are 
common in inhalation exposures. Difficulty in breathing, 
raspy breathing, and loss of muscle coordination may also 
be seen. Exposure may also result in random jerky 
movements, incontinence, convulsions, and coma and death. 
Long Term Exposure: Many carbamates affect the central 
nervous system. 
Points of Attack: 
Medical Surveillance: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 

(Wdkg), 1.4 

kg) 

kg) 

return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving organophosphate or carbamate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of organophosphates. Carbamate insecticides 
inhibit the cholinesterase activity of enzymes, causing 
accumulation of acetylcholine at synapses and altering the 
way in which nervous impulses are transmitted. However, 
within several hours carbamates spontaneously detach from 
the enzymes. 
FirstAid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
specifically instructed by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhafationt Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bag/mask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
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intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. 
Medical note: 2-PAMCI may be contraindicated in the case 
of some carbamate poisonings. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Dimetilan,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 

List of Lists,” Sacramento CA (February 1997). 

Use Type: Pesticide, acaricide 
CAS Number: 13 1-89-5 
Formula: C,,H,,N,O, 
Synonyms: 6-Cyclohexyl-2,4-dinitrophenol; 2-Cyclohexyl- 
4,6-dinitrophenol; Dinitrocyclophenol; 4,6-Dinitro-o- 
cyclohexylphenol; 2-Cyclohexyl-4,6-dinitrophenol; 
Dinitrocyclohexylphenol; Dinitro-o-cyclohexylphenol; 2,4- 
Dinitro-6-cyclohexylphenol; 4 , 6 - D i n i t r o - o -  
cyclohexylphenol; DNOCHP; ENT 157; Phenol, 2- 
cyclohexyl-4,6-dinitro- 
Trade Names: DN@; DN-11 l@; DN dry mix; MIX No. l@; 
DN dust No. 12@; DOW SPRAY@-l7, Dow AgroSciences 
(USA); DRY MIX No. I@; PEDINEX@; SN 46@ 
Producers: Dow AgroSciences (USA) 
Clzemical Class: Dinitrophenol 
EPMOPP PC Code: 037501 
RTECS Number: SK6650000 
RCRA Number: PO34 
Uses: Not registered in the U.S. Used to control mites on 
citrus fruits. 
Regulatory Autlzority: 

Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
(same as CERCLA); Section 307 Toxic Pollutants as 
nitrophenols. 
EPCRA Section 304 RQ: CERCLA, 100 Ib (45.4 kg)as 
nitrophenols. 
Marine pollutant (49CFR, Subchapter 172.10 1, Appendix 
B) as nitrophenols. 

Description: Yellow, crystalline solid. Very slightly soluble 
in water. Molecular weight = 266.25. MeltingiFreezing 
point = 107°C; (NFPA) Health Hazards (Blue): 2; 
Flammability (Red): 2; Reactivity (Yellow): 2; Relative 
vapor Density = 9.2. Log KO, = 4.63. Values above 3.0 are 
likely to bioaccumulate in marine organisms. 

Incompatibilities: Reacts with oxidizing materials and 
combustibles; risk of fire and explosion. Incompatible with 
sulfuric acid, nitric acid, caustics, aliphatic amines, 
isocyanates. React with boranes, alkalies, aliphatic amines, 
amides, nitric acid, sulfuric acid. May detonate when heated 
under confinement. 
Determirzation in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)](’~) 
Permissible Coizcerztration iiz Water: No criteria set. 
Runoff from spills or f r e  control may cause water pollution. 
To protect freshwater aquatic life: 230 pglL on an acute 
toxicity basis for nitrophenols as a class. To protect 
saltwater aquatic life: 4,850 pg/L on an acute toxicity basis 
for nitrophenols as a class. To protect human health: 70.0 

Determination in Wuter: FilteriBubbler; 2-Propanol; High- 
pressure liquid chromatographyiUltraviolet detection; 
NIOSH II(,) Method #S 166. Methylene chloride extraction 
followed by gas chromatography with flame ionization or 
electron capture detection. EPA Method 604, or gas 
chromatography plus mass spectrometry EPA Method 625. 
Routes of Entry: Skin contact, inhalation and ingestion. 
Harmful Effects and Symptoms 
Slzort Term Exposure: Solid is poisonous if swallowed. 
Grade 4: LD,, = 50 mgkg (mouse). Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, yellowish face and 
lips, anxiety, convulsions, risk of lung edema. If swallowed, 
face and lips turn bluish. Severe exposure can cause death 
from heart failure. 
Long Term Exposure: May damage the liver, kidneys and 
blood cells. May stain yellow the skin, eyes, and fingernails. 
Repeated exposure can cause anxiety, fatigue, insomnia, 
excessive perspiration, unusual thirst, weight loss and 
cataracts in the eyes. 
Points of Attack: Skin, liver, kidneys, lungs, peripheral 
nervous system, eyes, thyroid gland and blood. 
Medical Surveillance: Before beginning employment, at 
regular times after that and if symptoms develop or 
overexposure has occurred, the following may be useful: 
Exam of eyes for cataracts. Exam of skin and nails for 
staining. Blood tests for dinitro-0-cresol. Persons with blood 
levels over 10 ppm (10 mg/L) should be kept away from 
further exposure until levels return to normal. If symptoms 
develop or overexposure is suspected, the following may be 
useful: Liver and kidney function tests. Complete blood 
count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 

pgiL‘6’. 
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with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
aye ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Note to Physician; Treat for methemoglobinemia. 
Spectrophotometry may be required for precise 
determination of levels of methemoglobinemia in urine. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Dinex,” Trenton NJ 
(May 2002). 
http:ilwww.state.ni .usihealthieohirtkweblO774.pdf 
U.S. Environmental Protection Agency, Nitrophenols: 
Ambient Water Quality Criteria, Washington, DC (1 980). 
U.S. Environmental Protection Agency, 2,4- 
Dinitrophenol, Health and Environmental Effects Profile 
No. 91, Washington, DC, Office of Solid Waste (April 
30, 1980). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 2, 25-27 (1982) and 3, No. 2, 
38-44 (1983). 

Din iconazole 

Use Type: Fungicide 
CAS Number: 83657-1 8-5 
Formula: C ,  ,H, ,CI,N,O 
Synonyms: [@-(El]- 1 -(2,4-Dichlorophenyl)-4,4-dimethyl-2- 
(1H- 1,2,4-triazol- 1 -yl)pent- 1 -en-3-ol; Diniconazole M; 1 H- 
1 , 2 , 4 - T r i a z o l e -  1 - e t h a n o l ,  p - [ ( 2 , 4 -  
dichlorophenyl)methylene]-a-( 1,1 ,-dimethylethyl)-, [R-(E)]- 
Trade Names: EMBASSADOR@, Sanonda (Australia); (R)- 
S 3308@; S-3308 L@; SPOTLESS (XE-779L)W@; SUMI- 
EIGHT@ 12.5 WP 
Producers: Ascot International UK); Sanonda (Australia); 
SuYan Agrochemical Group (China) 
Chemical Class: Azole 
EPMOPP PC Code: 128932 
California DPR Cliemical Code: 2500 
Uses: Not registered in the U.S. It is a broad spectrum 
fungicide that is used on corn, wheat, peanut, apple, pear 
etc. to control covered smut, powdery mildew, etc. It is 
effective on powdery mildew, rust of coffee, flowers and 
vegetable. 
Carcinogen/Hazard Classifications 
WHO Acute Hazard: Class 111, slightly hazardous 
DescrQtion: White, odorless crystals. Molecular weight = 

326.24. 
Incompatibilities: Strong oxidizers. 

Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, skin contact 
Harmful Effects and Symptoms 
Short Term Exposure: Poisonous if swallowed. Contact 
may irritate skin and cause eye irritation and possible severe 
injury. Avoid inhalation. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 

Di nit ro-o-cresol (DNOC) 

Use Type: Herbicide, hngicide and pesticide 
CAS Number: 534-52-1 
Formula: C,H,N,O, 
Alert: DNOC’s registration in the U.S. as a pesticide was 
canceled in 199 1. 
Synorzynis: o-Cresol, 4,6-dinitro-; Dinitro; Dinitrocresol; 
Ditlitro-ortho-cresol; Dinitrodendtroxal; 3,5-Dinitro-2- 
hydroxytoluene; Dinitrol; 4,6-Dinitro-2-methylphenol; 2,4- 
Dinitro-6-methylphenol; Dinitrocresol; 3,5-Dinitro-o-cresol; 
4,6-Dinitro-o-cresol and salts; 2-Methyl-4,6-dinitrophenol; 
6-Methyl-2,4-dinitrophenol; Phenol, 2-methyl-4,6-dinitro- 
Trade Names: ANTINONIN@; ANTINONNIN@; 
ARBOROL@; DEGRASSAN~; DEKRYSIL~; DETAL? 
DILLEX@; DINOC@; DINURANIA~; DITROSOL~; 

E X T R A R @ ;  FLAVIN-SANDOZ@;  HEDOLIT@; 

DNOC@, Gowan Co. (USA), canceled: EFFUSAN@; 
EFFUSAN 3436@; ELGETOL@; ELGETOL 30@; ELIPOL@; 

HEDOLITE@; K III@; K IV@; KREOZAN@; KREZOTOL 
50@; LIPAN@; NEUDORFF DN 50@; NITROFAN@; 
PROKARBOL@; RAFEX@; RAFEX 35@; RAPHATOX’; 
SANDOLIN@; SANDOLIN A@; SELINON@; SINOX@; 

Producers: A H Marks (UK); ATOFINA (France); BASF 
Agricultural Products Group (Germany); Bayer Chemicals 
(Germany); Calliope (France); Cyanamid Agro Products 
Group (USA); Eli Lilly (USA); Gowan Co. (USA); Rhone- 
Poulenc Agro (France); Shell Chemical (UK); SNPE 
Chemie (France) 
Cliemical Class: Derivative of dinitrophenol 
EPMOPP PC Code: 037507 and 600023 

WINTERWASH@ 
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California DPR Chemical Code: 3 170 
RTECS Number: GO9625000 
Uses: DNOC is widely used in agriculture as a herbicide 
and pesticide; it is also used in the dyestuff industry. 
Although 4,6-dinitro-o-cresol (DNOC) is no longer 
manufactured in the United States (since 1991), it was used 
as a blossom-thinning agent on fruit trees and as a fungicide, 
insecticide, and miticides on fruit trees during the dormant 
season. It is used in mushroom houses to control foreign 
fungi; to kill locusts and other insects; and as a pre-harvest 
desiccant of potatoes and leguminous seed crops. 
Fish toxicity High4.33 138 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
CurcinogedHazard Classifications 
Label Signal Word: CAUTION 
WHO Acute Hazard: Group lB, highly hazardous 
Regulatory A utlz ority : 

Banned or Severely Restricted (Sweden) (UN)“’) 
Air Pollutant Standard Set (ACGIH)‘]) (DFG)(3) (HSE)(33) 

List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA1SARA 302 (EPCRA) Extremely hazardous 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board1AB 1807 Toxic Air 

Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 13 Water Priority Chemicals 
(57FR4133 1, 919192) 
EPA Hazardous Waste Number (RCRA No.): PO47 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.28; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): 8040( 150); 8270(50) 
Superhnd/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10/10,000 Ib (4,5414,540 
kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: This chemical exists in nine isomeric forms of 
which 4,6-dinitro-o-cresol is the most important 
commercially, and the most heavily regulated. It is a 

(former USSR)(43) (Several States)@’) 

substances 

Contaminants 

(CALIOSHA) 

(mgkz), 160 

noncombustible, yellow crystalline solid. Practically 
insoluble in water; solubility = 130 ppm @ 15°C. Molecular 
weight = 198.13. Boiling point = 3 12°C. Melting/Freezing 
point = 85-87°C. Vapor Pressure = 1 . 1 ~ 1 0 . ~  mmHg @ 
25°C. Log KO, = 2.6. Unlikely to bioaccumulate in marine 
organisms. 
Incompatibilities: Dust can form an explosive mixture with 
air. Strong oxidizers, oxidizers, strong bases. Protect from 
heat and shock. 
Incompatibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: The Federal Limit 
(OSHA PEL)(’*), the DFG(3) and HSEo3) values and 
recommended ACGIH‘’) TWA value for all isomers of 
DNOC is 0.2 mg/m3. The notation “skin” indicates the 
possibility of cutaneous absorption. The HSE(33) STEL 
value is 0.6 mg/m3. The NIOSH(2) IDLH level = 5.0 mg/m3. 
The MAC in workplace air set by The former USSR- 
UNEPARPTC project(43) is 0.05 mg/m3. They have also set 
MAC values for the ambient air in residential areas of 0.003 
mg/m’ on a momentary basis and 0.0008 mg/m3 on a daily 
average basis. Several states have set guidelines or standards 
for DNOC in ambient air@’) ranging from 2.0 pg/m3 (North 
Dakota) to 3.0 pgim’ (Virginia) to 4.0 pg/m3 (Connecticut) 
to 5.0 pg1m’ (Nevada). 
Determination in Air: Collection by charcoal tube, analysis 
by gas liquid chromatography. 
Permissible Concentration in Water: To protect human 
health, 13.4 pg/L@). The former USSR(3s) has set an MAC in 
water bodies used for domestic purposes of 0.05 mg/L and 
in water bodies used for fishery purposes of 0.002 mg/L(43). 
Determination in Water: FiltedBubbler; 2-Propanol; High- 
pressure liquid chromatography1Ultraviolet detection; 
NlOSH II(5) Method #S166(18). Methylene chloride 
extraction followed by gas chromatography with flame 
ionization or electron capture detection. EPA Method 604, 
or gas chromatography plus mass spectrometry EPA Method 
625. 
Routes of Entry: Inhalation, percutaneous absorption, 
ingestion, eye and/or skin contact. 
Harmful Effects und Symptoms 
Short Term Exposure: Early manifestations of acute 
dinitrocresol exposure include fever, sweating, headache, 
and confusion. Blood pressure, pulse, and respiratory rate 
are often elevated. Severe exposure may result in 
restlessness, seizures, and coma. Other signs and symptoms 
include dyspnea (shortness of breath), cyanosis (blue tint to 
skin and mucous membranes), pulmonary edema, nausea, 
vomiting, and abdominal pain. Liver inJury with associated 
jaundice, kidney failure, and cardiac arrhythmias are 
commonly noted Dermal exposure results in yellow staining 
of the skin and may produce burns. Dinitrocresol may 
irritate and burn the eyes and mucous membranes. DNOC is 
an extremely toxic material; probable oral lethal dose is 5- 
50 mg/kg in humans or between 7 drops and 1 teaspoon for 
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a 70 kg (150 Ib) person. Delayed pulmonary edema may 
occur after inhalation. 
Lung Term Exposure: May damage the liver, kidneys and 
blood cells. May stain yellow the skin, eyes, and fingernails. 
Repeated exposure can cause anxiety, fatigue, insomnia, 
excessive perperation, unusual thirst, weight loss and 
cataracts in the eyes. 
Points ofArtack: Cardiovascular system, endocrine system. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
beginning employment, at regular times after that and if 
symptoms develop or overexposure has occurred, the 
following may be useful: Exam of eyes for cataracts. Exam 
of skin and nails for staining. Blood tests for 4,6-dinitro-o- 
cresol. Persons with blood levels over 10 ppm ( 1  0 mg/L) 
should be kept away from further exposure until levels 
return to normal. If symptoms develop or overexposure is 
suspected, the following may be useful: Liver and kidney 
function tests. Complete blood count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. If high fever is present, drench 
victim’s clothes in cool water, or immerse person in cool 
bath before transfer. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile,” Oregon State University, Corvallis, 
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Exposure to Dinitro-ortho-Cresol,” NIOSH Publication 
No. 78-13 1, Washington, DC (1978)/U.S. Environmental 
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Dinocap 

Use Type: Fungicide and acaricide 
CAS Nunzber: 39300-45-3 
Fornzulrr: C ,8HZ4N206 
Alert: Highly explosive and flammable. Highly reactive 
when dry. 
Synonyms: 2-Butenoic acid, 2-isooctyl-4,6-dinitrophenyl 
ester; 2-Butenoic acid, 4-isooctyl-2,6-dinitrophenyl ester; 2- 
Butenoic acid 2-( 1 -methylheptyl)-4,6-dinitrophenyl ester; 
Capryldinitrophenyl crotonate; 2-Capryl-4,6-dinitrophenyl 
crotonate; Caswell No. 391D; CPC; Crotonic acid 2,4- 
dinitro-6-( 1 -methylheptyl)phenyl ester; Crotonic acid 2,4- 
dinitro-6-(2-octyl)phenyl ester; Crotonic acid, 2-( 1 - 
methylheptyl)-4,6-dinitrophenyl ester; Crotonic acid, 4-( 1 - 
methylheptyl)-2,6-dinitrophenyl ester; Crotonic acid 2-( 1 - 
methylheptyl)-4,6-dinitrophenyl ester; DCPC; 4,6-Dinitro-2- 
(2-capry1)phenyl crotonate; 4,6-Dinitro-2-caprylphenyl 
crotonate; Dinitrocaprylphenyl crotonate; Dinitro( 1 - 
met h y 1 he p t y I )  p h e n y 1 2,4 - D in i t ro -6 - ( 1 - 
methylhepty1)phenyl crotonate; 4,6-Dinitro-2-( 1 - 
methylhepty1)phenyl crotonate; 2,4-Dinitro-6-octyl* phenyl 
crotonate, 2,6-Dinitro-4-octyl* phenylcrotonate, and 
n i t r o o c t y l p h e n o l s  ( p r i n c i p a l l y  d i n i t r o ) ;  
Din i t r o in e t h y I h e p t y p hen y 1 D in i t ro( 1 - 
methylhepty1)phenyl crotonate; 2,4-Dinitro-6-(2- 
octy1)phenyl crotonate; 2,4-Dinitro-6-octyl-phenyl 
crotonate; 2,6-Dinitro-4-octyl-phenyl crotonate; DNOCP; 
DNOPC; DPC; ENT 24727; [6-( 1 -MethyLheptyl)-2,3- 
dinitro-phenyll-crotonat (German); 2-( 1 -Methylheptyl)-4,6- 
dinitrophenylcrotonate; Phenol, 2-( 1 -1nethylhepty1)-4,6- 
dinitro-, crotonate (ester) 
*(A mixture of 1 -methylheptyl, 1-ethylhexyl and 1 - 
propylpentyl derivatives, chiefly 2-( 1 -methyl)-4,6- 
dinitrophenol) 
Trade Nrrnzes: ACTUAL DINOCAP@; AMTHANE@; 
CAPRANE@, CR 1639’; CEKUCAP@ 25 WP; 

cro t on at e ; 

cro t ona t e ; 

CROTOTHANE~; DICAP’; D I K A R ~ ,  EZENOAN~;  
I S C O T H A N E ~ ;  ISOCOTHANE~;  KARATHANE~,  
canceled, KAKATHANE’ WD, canceled; KARATHENE@ 
canceled; MILDANE@; MILDEX@ 
Chenzicrrl Class: Dinitrophenyl 
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EPMOPP PC Code: 03600 1 
California DPR Chemical Code: 344 
ICSC Number: 0881(as isomer mixture) 
RTECS Number: GQ5775000 
EEC Number: 609-023-00-6 
EINECS Number: 254-408-0 
Uses: Not registered in the U.S. Dinocap is a foliar 
fungicideimiticide used to control powdery mildew. It is 
applied to limit mites in apples and grapes crops outside of 
the U.S., mainly in Europe, the Middle East and northern 
Africa. It is also used to control powdery mildew on fruit, 
vegetables and ornamentals. There are currently no 
registered dinocap products in the U.S. DAS, the registrant 
of dinocap, intends to support tolerances for dinocap 
residues in/on apples and grapes to permit legal importation 
of these commodities into the U.S. 
Human toxicity (long-term)(7g: Intermediate-28.00 ppb, 
Health Advisory 
Fish toxicity (thresI~old)(~~: High-1.06008 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Dinocap (40 
CFR 180.341): 

CROP PPm 
Apple 0.1 
Grape 0.1 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
California Prop. 65: Male developmental toxin 
TRI Developmental Toxin: Developmental toxin 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 

9 Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
(same as CERCLA); Section 307 Toxic Pollutants as 
nitrophenols. 
EPCRA Section 304 RQ: CERCLA, 100 Ib (45.4 kg)as 
nitrophenols. 
U.S. DOT Marine pollutant (49CFR, Subchapter 172.10 1, 
Appendix B) as nitrophenols. 

Description: Brown liquid. Insoluble in water. Combustible. 
Physical and toxicological properties may be affected by the 
carrier solvents used in commercial formulations. Molecular 
weight = 364.43. Boiling point = 139°C @ 0.07 mmHg. 
Vapor pressure = 4 x lo-’ mmHg @ 20°C. 
Permissible Exposure Limits in Air: The former USSR- 
UNEPilRPTCjoint has set an MAC in workplace 
air of 0.05 mg/m3. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
To protect freshwater aquatic life: 230 pgiL on an acute 

toxicity basis for nitrophenols as a class. To protect 
saltwater aquatic life: 4,850 pgiL on an acute toxicity basis 
for nitrophenols as a class. To protect human health: 70.0 

Determiiiation in Water: FilteriBubbler; 2-Propanol; High- 
pressure liquid chromatographyAJltraviolet detection; 
NIOSH II(’) Method #S 166. Methylene chloride extraction 
followed by gas chromatography with flame ionization or 
electron capture detection. EPA Method 604, or gas 
chromatography plus mass spectrometry EPA Method 625. 
Routes of Entry: Skin contact, inhalation and ingestion. 
Harmful Effects rind Symptoms 
Short Term Exposure: Severely irritates eyes, skin and 
respiratory tract, with burning sensation, pain, redness and 
swelling. Metabolic stimulant. If inhaled, causes coughing, 
dilated pupils, headache, profke persperation, intense thirst, 
extreme fatigue, rapid pulse, high fever, clammy, flushed 
skin, rapid breathing, nausea, vomiting, yellowish tint to 
skin and lips, anxiety and confusion, convulsions, risk of 
lung edema. If swallowed, face and lips turn bluish. Liver 
injury with associated jaundice, kidney failure, and cardiac 
arrhythmias are commonly noted. Severe exposure can 
cause death from heart failure. 
Long Term Exposure: May damage the liver, kidneys and 
blood cells. May stain yellow the skin, eyes, and fingernails. 
Repeated exposure can cause anxiety, fatigue, insomnia, 
excessive persperation, unusual thirst, weight loss and 
cataracts in the eyes. 
Points of Attuck: Skin, liver, kidneys, lungs, peripheral 
nervous system, eyes, thyroid gland, blood. 
Medicrrl Surveillmce: Before beginning employment, at 
regular times after that and if symptoms develop or 
overexposure has occurred, the following may be useful: 
Exam of eyes for cataracts. Exam of skin and nails for 
staining. Blood tests for dinitro-o-cresol. Persons with blood 
levels over 10 ppm ( 1  0 mgiL) should be kept away from 
further exposure until levels return to normal. If symptoms 
develop or overexposure is suspected, the following may be 
useful: Liver and kidney function tests. Complete blood 
count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when forinulations containing petroleum solvents 
are ingested Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Note to physicinn or authorized medical personnel: Treat 

pglL‘6’. 
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for methemoglobinemia. Spectrophotometry may be 
required for precise determination of levels of 
methemoglobinemia in urine. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Dinocap” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( M a y  2 9 ,  2 0 0 3 ) .  
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Pesticide Programs, Pesticide Residue Limits, 
“Dinocap,” 40 CFR 180.341, 
httr,://www.eua.gov~uesticides/food/viewtols.htm 
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C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
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California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Nitrophenols: 
Ambient Water Quality Criteria, Washington, DC (1 980). 
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http://www.state.ni .usihealtli/eoli/rtkweb/O780.pdf 

38-44 (1 983). 

Dinoseb (ANSI) 

Use Type: A plant growth regulator and herbicide. 
CAS Number: 88-85-7 
Formula: C ,,H ,2N20s; C,H,(NO,),(C,H,)OH 
Alert: It was a Restricted Use Pesticide (RUP). The use of 
dinoseb was canceled in the U.S. in 1986. This action was 
based on the potential risk of birth defects and other adverse 
health effects for applicators and other persons with 
substantial dinoseb exposure. This pesticide is not 
commercially available in the U.S. Human toxicity (long- 
term): Very high. 
Synonyms: 2-sec-Butyl-4,6-dinitrophenol; DBNF; Dinitrall; 
Dinitrobutylphenol; 4,6-Dinitro-2-sec-butylfenol (Czech); 
2,4-Dinitro-6-sec-butylphenol; 4,6-Dinitro-o-sec- 
butylphenol; 4,6-Dinitro-2-sec-butylphenol; 4,6-Dinitro-2- 
(1  -methyl -N-propy1)phenol ;  2 ,4 -Din i t ro -6 - (  1 - 
methylpropy1)phenol; 4 ,6-Dini t ro-2-(  1 -methyl-  
propy1)phenol; Dinitro-ortho-see-butylphenol; 4,6-Dinitro- 
o-see-butylphenol; 2,4-Dinitro-6-sec-butylphenol; 4,6- 
Dinitro-2-see-butylphenol; DN 289; DNBP; DNOSBP; 

DNPB; DNSBP; ENT 1,122; 6-( 1 -MethyLpropyl)-2,4- 
dinitrofenol (Dutch); 2-( l-Methylpropyl)-4,6-dinitrophenol; 
6-( I -Metil-propi1)-2,4-dinitrnolo (Italian); NSC 202753; 
Phenol, 2-sec-butyl-4,6-dinitro-; Phenol, 2-(  1 - 
methylpropyl)-4,6-dinitro- 
Trade Names: AATOX@; AI3-01122@; ARETIT@; 
BASANITE@; BNP 20@; BNP 30@; BUTAPHENE@; 
CALDON@; CASWELL No. 392DD@; CHEMOX@, Mid 
America Chemical Co. (USA), canceled; CHEMOX 
GENERAL@, Mid America Chemical Co. (USA), canceled; 
CHEMOX P.E.’, Mid America Chemical Co. (USA), 
canceled; CHEMSECT DNBP”; DESICOIL@; DIBUTOX@; 
DINITRALL@; DINITRO@; DN 289@; DOW GENERAL@, 
Dow Chemical (USA, canceled; DOW GENERAL WEED 
KILLER@, Dow Chemical (USA, canceled; DOW 
SELECTIVE WEED KILLER@, Dow Chemical (USA, 
canceled; DYNAMYTE@, Drexel Chemical (USA), 
canceled 10/10/1989; DYTOP@; ELGETOL 3 IS@; 
FANICIDE@; GEBUTOX’; HEL-FIRE@, Helena Chemical 
Co. (USA), canceled 3/22/1984; HIVERTOX’; HOE 
26 150@; IVOSIT@; KILOSEB@; KNOW-WEED@; KNOX- 
WEED@; LADOB@; LASEB@; LIRO DNBP@; 
NITROPONE C@; PERSEVTOX@; PHENOTAN@; 
PREMERGEQ; PROKIL@, Gowan Co. (USA), canceled; 
SINOX GENERAL@, FMC Agricultural Products Group 
(USA), canceled 1011411986; SPARIC@; SPURGE@; 
SUBITEX@; UNICROP DNBP@; VERTAC DINITRO 
WEED KILLER@, canceled; VERTAC GENERAL WEED 
KILLER@, canceled; VERTAC SELECTIVE WEED 
KILLER@, canceled 
Producers: A H Marks (UK); Clariant Corp. (Switzerland); 
Crompton Corp. (USA); Dow Chemical (USA); Drexel 
Chemical (USA); FMC Agricultural Products Group (USA); 
Gowan Co. (USA); Helena Chemical Co. (USA); SNPE 
Agro (France); Rhone-Poulenc Agro (France); Sigma- 
Aldrich Laborchemikalien (Germany) 
Chemical Clrrss: Derivitive of dinitrophenol. 
EPMOPP PC Code: 037505 
California DPR Chemical Code: 238 
ICSC Number: 1049 
R TECS Nuinher: S J 9 8 0 0 0 0 0 
EEC Number: 609-025-00-7 

Uses: Dinoseb is a phenolic herbicide used in soybeans, 
vegetables, fruits and nuts, citrus, and other field crops for 
the selective control of grass and broadleaf weeds (e.g., in 
corn). It is also used as an insecticide in grapes, and as a 
seed crop drying agent. It is produced in emuslifiable 
concentrates or as water soluble ammonium or amine salts. 
It is no longer available in the U.S. Formerly widely used in 
the UK for the fumigation of potatoes, however dinoseb 
acetate and dinoseb amine were banned from use in 1988. 
Human toxici!y Extra high-0.70 ppb, 
Health Advisory 

EINECS: 201 -86 1-7 
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Fish toxicity (t l tre~hold)(~~): High-2.85539 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classijications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: DANGER 
Regulatory Authority: 

Banned or Severely Restricted (Several Countries) 

Air Pollutant Standard Set (former USSR)(43) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
The “Director’s List” (CALIOSHA) 
EPA Hazardous Waste Number (RCRA No.): PO20 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.066; Nonwastewater 
(mg/kg), 2.5 15 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): 8 150“’; 8270( 10) 
Safe Drinking Water Act: MCL, 0.007 mg/L; MCLG, 
0.007 mg/L; Regulated chemical (47 FR 9352) 
Superfhd/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 OO/lO,OOO Ib (45.4/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 lb 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

Description: Orange-brown viscous liquid or an orange 
crystalline solid. Pungent odor. Very slightly soluble in 
water; solubility = 50 ppm. Molecular weight = 240.25. 
MeltingiFreezing point = 3842°C.  Vapor pressure = 1 
mmHg @ 151°C; 7 x 10-3 Pa @ 20°C. Flash point = 

16-29°C (for 3 commercial products). Physical and 
toxicological properties may be affected by the carrier 
solvents used in commercial formulations. 
Incompatibilities: The solution in water is a weak acid. 
Attacks many metals in presence of water. 
Permissible Exposure Limits in Air: The former USSR- 
UNEP/IRPTC project(43) has set an MAC in workplace air 
of 0.05 mg/m3. 
Permissible Concentration in Water: A health advisory of 
3,s pglL has been developed by EPA based on possible 
teratogenic action of dinoseb as described in the U.S. EPA 
document referred to below. In addition, several states have 
set guidelines for dinoseb in drinking water@’’ ranging from 
2.0 pg/L (Maine) to 5.0 pg/L (Massachusetts) to 13.0 pgiL 
(Wisconsin) to 39.0 pglL (Kansas). The former USSRo5) 
has set an MAC in surface water of 0.1 mg/L. 

(UN)“3’ 

substances 

kg) 

(454 kg) 

Determinatioiz in Water: Extraction with ether, conversion 
to methyl ester and determination by electron capture gas 
chromatography. 
Routes of Entry: Inhalation, skin and eye contact, and 
ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Dinoseb causes eye irritation. May 
affect the gastrointestinal tract and central nervous system. 
Early manifestations of dinoseb exposure include fever, 
sweating, headache, and confusion. Elevations of blood 
pressure, pulse, and respiratory rate are common. Severe 
exposure may result in restlessness, seizures, and coma. 
Other signs and symptoms include dyspnea (shortness of 
breath), nausea, vomiting, and abdominal pain. Liver injury 
with associated jaundice, kidney failure, and cardiac 
arrhythmias may be noted. Inhalation of the aerosol may 
cause pulmonary edema, a medical emergency that can be 
delayed for several hours. This can cause death. Muscle 
weakness may be pronounced. Dermal exposure results in 
yellow staining of the skin and may produce bums. 
Warning; Exposure to dinoseb fumes or aerosol in hot 
environment may cause death. Effects may be delayed from 
several hours to 2 days. Caution is advised. Toxicity of 
dinoseb is enhanced by high ambient temperature and 
physical activity. Dinoseb is extremely toxic: Probable oral 
lethal dose is 5-50 mg/kg; between 7 drops and 1 
teaspoonful for 70 kg person (1 50 Ib). Delayed pulmonary 
edema may occur after inhalation. 
Long Term Esposure: Dinoseb may affect the kidneys, 
liver, blood, immune system, and eyes; may cause cataracts. 
May cause reproductive toxicity in humans. 
Points of Attack: Liver, kidneys, blood, cardiovascular 
system, immune system, eyes. 
Medical i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Liver 
and kidney function tests. Complete blood count. Eye 
examination. EKG. 
First Aid: If thiq chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Consult poison center on use of 
antidotes. 
References : 

EXTOXN ET, Extension Toxicology Network, “Pesticide 
Information Profile, Dinoseb,” Oregon State University, 

Sir r veillriij c e: Me d i c a 1 o b s e rv a t i on 
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University, Corvallis, OR (June 1996). 
http:/~ace.orst.eduiinfolextoxnetlpips/dinoseb.htm 
U.S. Environmental Protection Agency, “Chemical 
Profile: Dinoseb,” Washington, DC, Chemical Emergency 
Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Health 
Advisory: Dinoseb,” Washington, DC, Office of Drinking 
Water (August 1987). 

Dinoterb 

Use Type: Herbicide and rodenticide. 
CAS Number: 1420-07-1 
Formula: CI,H,,N,O,; C,H,(NO,),(C,H,)(OH) 
Alert: Banned from use in the United Kingdom and 
Thailand 
Synonyms: o-tert-Butyl-4,6-dinitrophenol; 2-( 1 , l -  
Dimethylethyl)-4,6-dinitrophenol; 2,4-Dinitro-6-tert- 
butylphenol; Dinitroterb; DNTBP; Phenol, 2-( 1,l- 
dimethylethyl)4,6-dinitro-; Phenol-2-tert-butyl-4,6-dinitro- 
Trade Names: HERBOGIL@ 
Producers: Rhone-Poulenc Agro France (France); Sigma- 
Aldrich Laborchemikalien (Germany) 
Chemical Class: Derivative of dinitrophenol 
EPMOPP PC Code: 228400 
RTECS Number: SK0160000 
EINECS Number: 2 15-8 13-8 
CrircinogeidHazard Classifications 
WHO Acute Hazard: Class 1 B, highly hazardous 
Regulritory Authority: 

Superfind/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (227/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Dinoterb is a yellow solid. Melting/Freezing 
point = 126°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 3, Flammability 2, Reactivity 3. 
Incompatibilities: Strong caustics. Heat may cause material 
to explode. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fue control may cause water pollution. 
Routes of Entry: Inhalation and ingestion 
Harmful Effects and Symptoms 
Short Term Exposure: Symptoms of poisoning are similar 
to other dinitrophenols and may include nausea, gastric 
distress, restlessness, sensation of heat, flushed skin, 
sweating, thirst, deep and rapid breathing, rapid heart rate, 
fever, and lack of oxygen to tissues (blueness of skin). This 
compound is toxic by all routes of exposure. The dangerous 
single oral dose of dinitro-o-cresol, a structurally similar 

kg) 

kg) (TPQ = 500)”) 

compound, is estimated to be about 29 mg/kg. Delayed 
pulmonary edema may occur after inhalation. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Department of Health and Human Services, Agency 
for Toxic Substances and Disease Registry, “ToxFAQs 
for Nitrophenols,” Atlanta, GA (September 1995). 
http:/iwww.atsdr.cdc.eov/tf’acts50.html 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Dinitrophenol,” Trenton, NJ (October 1996). 
htt~:/:w-\vw.state.ni .uslhealth/eoh/rtkweb/0780.pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: Dinoterb,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Dioxat h ion 

Use Type: Insecticide and acaricide 
CAS Number: 78-34-2 
Formulri: C 12H2G06PZS4 
S y  n o nynis : S,  S -  b i s ( 0 , O -  
diethylphosphorodithioate); 1,4-Dioxan-2,3-diyl S,S- 
di(0, U-diethyl phosphorodithioate); S,S- 1,4-Dioxane-2,3- 
diyl bis(0, 0-diethyl phosphorodithioate); S,S’-( 1,4- 
D i o x a n e - 2 , 3 - d i y l )  O , O ,  0’, 0 ‘ - t e t r a e t h y l b i s  
phosphorodithioate); S,S’-para-Dioxane-2,3-diyl bis(0,O- 
diethylphosphorodithioate); ENT 22879; NCI-C00395; 
Phosphor o d it h i o i c S, S ’- 1,4 -d i oxane-2,3 -d i y 1 - 
0, U,0: 0’-tetraethyl ester; Phosphorodithioic acid, 0,O- 
diethyl ester, S,S-diester with p-dioxane-2,3-dithioI; 
P hosp horod it h i o i c ac i d -S,  S’- 1 ,4 -d i o xan e-2,3 - di y I ,  
O,O, 0: 0’-tetraethyl ester; Phosphorodithioic acid-S,S‘- 
para-dioxane-2,3-diyI, U,O, Of, 0‘-tetraethyl Ester; 
Bis(dithioph0spate de 0,O-diethyle) de S,S‘-( 1,4-dioxanne- 
2,3-diyle) (French) 
Trade Nmnes: AC 528@; ALCOV@, Amvac Chamical 
(USA), canceled; DELNAV@, Agrevo USA Co., Helena 

2 ,3  - D i ox  an e d i t  h i o I 

ac id , 
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Chemical (USA); Scott Company (USA), canceled; 
DELNATEX@; HERCULES AC528@; KAVADEL@; 

Producers: Amvac Chemical (USA); Helena Chemical 
(USA); Hercules (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 037801 
California DPR Chemical Code: 192 
ICSC Number: 0883 
RTECS Number: TE335000 
EEC Number: 0 15-063-00-X 
EINECS Number: 201-107-7 
Uses: Dioxathion is registered and used in many countries 
principally for treating livestock, citrus fruit, pome fruit, 
grapes and stone fruit. Dioxathion products are used on 
livestock principally cattle in the U.S.A., Australia, East and 
South Africa, South and Central America, France and Italy. 
Countries using these products on citrus fruit include the 
U.S.A., Afiica, Japan, Turkey and Italy. There is significant 
use on pome fruit in the U.S.A., France, United Kingdom, 
South America and Italy. Use on grapes extends to the 
U.S.A., Germany, France and Italy. In some countries use 
on cattle precludes application to dairy cattle. However, in 
countries where ticks are a serious problem and frequent 
dipping is needed, dairy cows must be treated as well as 
beef cattle. 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)‘33) 

AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely hazardous 

Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CALIOSHA) 
U.S. DOT Inhalation Hazard Chemicals as 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: Reddish-brown, thick liquid or powder. Garlic- 
like odor. Molecular weight = 456.58. Boiling point = 

decomposes @ > 135°C. MeltingIFreezing point = -20°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 0, Reactivity 0. Insoluble 
in water. Log KO, = 2.9 to 3.1. Values at or above 3.0 are 
likely to bioaccumulate in marine organisms. 
Incompatibilities: Incompatible with strong acids. 
Dioxathion is hydrolyzed by strong bases attacks iron and 
tin surfaces. 
Permissible Exposure Limits in Air: There is no OSHA‘” 
PEL. NIOSH”), ACGIH”) TLV and HSE(33) TWA value is 

NAVADEL@ 

(OSHA)(~*) (Several States)@’) 

substances 

(CALIOSHA) 

organophosphates 

Hazardous Substances: TPQ = 500 Ib (227kg) 

kg) 

Appendix B) 

0.2 mg/m3 with the notation “skin” indicating the possibility 
of cutaneous absorption. There is no NIOSH(2) ILDH value. 
Several states have set guidelines or standards for 
Dioxathion in ambient air@’) ranging from zero (New York) 
to 2.0 pgim3 (North Dakota) to 3.0 pgIm3 (Virginia) to 4.0 
pglm3 (Connecticut) to 5.0 pglm3 (Nevada). 
Determination in Air: Although NIOSH lists “none 
available,” the organophosphate method is listed: OSHA 
ver  s at i 1 e Gas  
chromatography/Flame photometric detection for sulfur, 
nitrogen, or phosphorus. NIOSH Method IV Method #5600, 
Organophosphorus pesticides‘’’). 
Permissible Concentrtition in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eittry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Harmful Effects and Symptoms 
Short Term Exposure: Dioxathion is a cholinesterase 
inhibitor. It may affect the nervous system, resulting in 
convulsions, respiratory failure. Exposure to high level may 
cause death. Acute exposure to Dioxathion may produce the 
following signs and symptoms: pinpoint pupils, blurred 
vision, headache, dizziness, muscle spasms, and profound 
weakness. Vomiting, diarrhea, abdominal pain, seizures, and 
comamay also occur. The heart rate may decrease following 
oral exposure or increase following dermal exposure. 
Hypotension (low blood pressure) may occur although 
hypertension (high blood pressure) is not uncommon. Chest 
pain may be noted. Respiratory symptoms include dyspnea 
(shortness of breath), respiratory depression, and respiratory 
paralysis. Psychosis may occur. Dioxathion is very toxic. 
LD,, female rat, skin = 63 mgikg. Probable oral lethal dose 
for humans is 50-500 mgikg or between 1 teaspoonful and 
1 oz for a 70 kg (150 Ib) person. It is a cholinesterase 
inhibitor. Death is primarily due to respiratory arrest arising 
from failure of the respiratory center, paralysis of 
respiratory muscles, intense bronchoconstriction, or all 
three. Delayed pulmonary edema may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 

s amp I e r - 2 ; T o  1 u e n eI  A c e t on e . 
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is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure Do not 
drink any alcoholic beverages before or during use; alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In  cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagimask apparatus. If breathing is difficult, administer 
oxygen through badmask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do  not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be speclJically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup qf water. Do NOT give activated charcoal before or 
with ipecac syrup. 

Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise. coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose ofO.O1 mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 indkg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
R e  feretices: 

International Programme for Chemical Safety (IPCS), 
“INCHEM Report, Dioxathion,” Geneva, Switzerland 
(1972). 
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http:/lwww. inchem.or~idocuments/~nipr/impmono/v072 
prl3.httn 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Dioxathion,” Trenton, NJ (December 1998). 
h ttp:l/www. state .n i .us/heal thieo h/rtkweb/0790. pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,”2,No. 5,60-63 (1982)New York, Van 
Nostrand Reinhold Co. (1982). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Dioxathion,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Diphacinone 

Use Type: Rodenticide 
CAS Number: 82-66-6 
Formula: C,,H,,O, 
Alert: A Restricted Use Pesticide (RUP) if the formulation 
contains 3% or more of diphacinone. 
Synonyms: Dipazin; Diphacin (Italy and Turkey); 
Diphacinon; Diphenacin; Diphenadion; Diphenadione; 2- 
D i p h e n y l a c e t y l -  1 , 3 - d i k e t o h y d r i n d e n e ;  2 -  
(Diphenylacety1)indan- 1,3-indandione; 2-(Diphenylacetyl)- 
1 H-indene- 1,3(2h)-dione; Ratindan (Russia) 
Trade Names: DE-PESTER@, Harcros Chemicals (USA), 
canceled 7/1 il987; DIDANDIN@; DIPAXIN@; DITRAC@, 
Bell Laboratories (USA); GOLD CREST@; KILL-RO RAT 
KILLER@; LIQUA-TOX@, diphacinone sodium salt, Bell 
Laboratories (USA); ORAGULANT@; P.C.Q.@; PID@; 
PROMAR@; RAMIK@; RAT KILLER@; RODENT CAKE@’, 
Bell Laboratories (USA), canceled 10/10/1989; SOLVAN”; 

Producers: Agrimor International (USA); Bell Laboratories 
(USA); Haco (USA); Harcros Chemicals (USA) 
Chemical Class: 1,3-lndandione 
EPMOPP PC Code: 06770 1 
Criliforniir DPR Chemical Code: 225 
RTECS Number: NK5600000 
Uses: Diphacinone is an anti-coagulant rodenticide bait used 
for control of rats, mice, voles and other rodents. It is 
available in meal, pellet, wax block, and liquid bait 
formulations, as well as in tracking powder and concentrate 
formulations. It is used in general agriculture and in food 
processing areas. The top five uses for diphacinone in 
California are on landscapes, general vertebrate pest control, 
around structures and right of ways, and on oranges. This 
material is also used as an anticoagulant medication. 

TOMCAT@’; u i 3 6 P  

Carcinogen/Hazard Clfissijications 
Label Signal Word: DANGER for rechnical material: 
WARNING for concentrate formulations; CAUTION for 
bait formulations. 
WHO Acute Hazard: Class 1 b, Extremely Hazardous 
Regulatory Authority: 

Very Toxic Substance (World Bank)(’5) 
Actively registered pesticide in California. 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10/10,000 Ib (4.54/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Pale yellow, crystalline solid. Odorless. Very 
slightly soluble in water. MeltingiFreezing point = 146- 
147°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability I ,  Reactivity 0. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Hurmful Effects and Symptoms 
S/tort Term Exposure: This material is extremely toxic; 
probable oral lethal dose in humans is 5-50 mgikg, or 
between 7 drops and 1 teaspoonful for a 150 Ib persons. 
Diphacinone is an anticoagulant (inhibits blood clotting). 
Hemorrhage is the most common effect and may be 
manifested by nose bleeding, gum bleeding, bloody stools 
and urine, ecchymoses (extravasations of blood into skin), 
and hemoptysis (coughing up blood). Bruising is 
heightened. Abdominal and flank pain are also common. 
Other signs and symptoms include flushing, dizziness, 
hypotension (low blood pressure), dyspnea (shortness of 
breath), cyanosis (blue tint to the skin and mucous 
membranes), fever, and diarrhea. 
Long Term Exposure: May affect the liver and kidneys. 
Repeated exposure may cause low white blood cell count 
and affect the brain. 
Points of Attack: Blood, liver, kidneys. 
Medical Srrrveillrince: Blood test for clotting time (PT, 
INR, or PTT). Stool and urine tests for blood. Liver and 
kidney function tests. Complete blood count. EEG. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Obtain authorization and/or 
further instructions from the local hospital for administration 

kg) 

kg) 



 

DiDhenamid 375 

of an antidote or performance of other invasive procedures. 
Rush to a health care facility. Acute exposure to 
Diphacinone may require decontamination and life support 
for the victims. Emergency personnel should wear 
protective clothing appropriate to the type and degree of 
contamination. Air-purifying or supplied-air respiratory 
equipment should also be worn, as necessary. Rescue 
vehicles should carry supplies such as plastic sheeting and 
disposable plastic bags to assist in preventing spread of 
contamination. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Diphacinone,” Oregon State 
Universi ty ,  Corval l is ,  O R .  (June 1996) .  
h ttp:/~ace.orst.edu/info/extoxnet/pips/dipliacin.ht~n 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Diphacinone,” 
Trenton NJ (May 1999). 
http://www.state.ni .us/health/eoh/rtkweb/O794.~df 
U.S. Environmental Protection Agency, “Chemical 
Profile: Diphacinone,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Diphenamid (ANSI) 

Use Type: Herbicide 
CAS Number: 957-5 1-7 
Formula: C ,6H, ,NO; (CH,),NCOCH(C,H ,), 
Synonyms: Acetamide, N,N-dimethyl-2,2-diphenyl-; 
Benzeneacetamide, N,N-dimethyl-a-phenyl-; Difenamid 
(Spanish); N, N-Dimethyl-a,a-diphenylacetamide; N, N- 
D i m e t h y l - a - p h e n y l b e n z e n e a c e t a m i d e ;  N , N -  
D i me t h y 1 dip h e n y 1 ac e t am i d e ; N, N- D ime t h y 1-2,2 - 
d i p h e n y  I a c e  t a m  i d e  ; N ,  N -  D i m e t  h y  l - a -  
phenylbenzeneacetamide; Dimid; Diphenamide; 
Diphenylamide; 2,2-Diphenyl-N,N-dimethylacetamide 
Trade Names: DIF 4@; DYMID@, Dow Chemical (USA), 
canceled 9/27/1985; ENIDE@, Pharmacia & Upjohn (USA), 
canceled 4/22/1985; FDN@; FENAM@; L 343 14@, Eli Lilly 
(USA); LILLY 34314@, Eli Lilly (USA); RIDEON@; U 

Producers: Dow Chemical (USA); Scott Company (USA); 
Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Amide 
EPMOPP PC Code: 03660 1 
California DPR Chemical Code: 226 
ZCSC Number: 0763 
RTECS Number: AB8050000 
EINECS Number: 2 13-482-4 
Uses: This material is used as a pre-emergent and selective 
herbicide for tomatoes, peanuts, alfalfa, soybeans, cotton 
and other crops. 

45 I 3@; ZARUR@ 

Human toxicity (l~ng--term)(~’): Very low-200.00 ppb, 
Health Advisory 
Fish toxicity (tlzre~hold)(~~): High-5,00495 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Diphenamid 
(40 CFR 180.230): 
Note: Tolerances are established for residues of the 
h e r b i c i d e  ( N ,  N ,  - D  i me t  h y 1-2,2,  - 
diphenylacetamide) including its desmethyl metabolite (N- 
Methyl-2,2-diphenylacetamide) in or on raw agricultural 

d i p  h enam i d 

commodities as follows: 
CROP 
Apples 
Cattles meat, fat & byproducts 
Cotton forage 
Cottonseed 
Fruiting vegetables 
Goat meat, fat & byproducts 
Hog meat, fat & byproducts 
Horse meat, fat & byproducts 
Milk 
Okra 
Peaches 
Peanut hay and forage 
Peanuts 
Potatoes 
Raspberries 
Sheep meat, fat & byproducts 
Soybeans 
Strawberries 
Sweet potatoes 

PPm 
0.1 
0.05 
0.5 
0.1 
0.1 
0.05 
0.05 
0.05 
0.01 
0.1 
0.1 
2.0 
0.1 
1 .o 
1 .o 
0.05 
0.1 
1 .o 
0.1 

Note: Cited in 37 FR 738, Jan. 18, 1972, as amended at 46 
FR 18315, Mar. 24, 1981; 55 FR26440, June 28, 1990. 
Carcinogeii/H(izarcl Classif cations 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Autliority: 

Air Pollutant Standard Set (former USSR)‘35) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
CAL-DHSiDHS Drinking Water Action Levels 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: I .O% 

Description: White crystalline solid in various forms. Very 
slightly soluble in water; solubility = 255 ppm @ 27°C. 
Molecular weight = 239.30. MeltindFreezing point = 

135°C. Vapor pressure = 2.8 x 1 O-’ mmHg @ 20°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health I ,  Flammability 0, Reactivity 0. Log KO, = 2.19. 
Unlikely to bioaccumulate in marine organisms. Physical 
and toxicological properties may be affected by the carrier 
solvents used in commercial formulations. 
Incoml~ritihilitie~~: Reacts with strong oxidants, strong acids 
and alkalies. 
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Permissible Exposure Limits in Air: The former USSR(35) 
has set an MAC in workplace air of 5.0 mglm’. 
Permissible Concentration in Water: The former USSR(35) 
has set an MAC in water bodies used for domestic purposes 
of 1.2 mg1L. A lifetime health advisory of 0.2 mglL has 
been calculated by EPA. California@’) has set a guideline for 
diphenamid in drinking water of 40 pglL. 
Routes of Entry: Ingestion 
Harmful Effects and Symptoms 
Short Term Exposure: The LD,, (oral, rat) = 685 mgkg 
(slightly toxic). 
Long Term Exposure: A slight increase in liver weights 
was observed in long-term animal feeding studies. Mutation 
data reported. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

40 CFR 180.230, Diphenamid. 
htt~:ll~~~.setonresourcecenter.com/40CFRIDocslwcd 
0004clwcd04cdd.asp 
U.S. Environmental Protection Agency, “Chemical 
Profile: Diphenamid,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Dipropetryn (ANSI) 

Use Type: Herbicide 
CAS Number: 4 147-5 1-7 
Formula: C,,H,,N,S 
Synonyms: 2,4-Bis(isopropylamino)-6-ethylthio-S-triazine; 
Dipropetryne; Dipropetryn [2-(ethylthio)-4,6- 
bis(isopropylamino)-S-triazine]; 2-(Ethylthio)-4,6- 
bis(isopropy1amino)-S-triazine; 6-(Ethylthio)N,l\r-bis( 1 - 
methylethyl)- 1,3,5-triazine-2,4-diamine 
Trade Names: COTOFOR@; GS 16068@; SANCAP@, 
Syngenta (Switzerland), canceled 
Producers: Syngenta (Switzerland) 
Chemical Class: Triazine 
EPMOPP PC Code: 10440 1 
California DPR Chemical Code: 2532 

Uses: Not registered in the U.S. Dipropetryn was used for 
pre-emergence control of pigweed and Russian thistle on 
cotton. In addition, dipropetryn was registered for use only 
on cotton grown on the sandy soils in Oklahoma, Texas, 
Arizona, and New Mexico. 
Fish toxicity (thresh~ld)~’’): Low-21 1.12127 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classifications 
Label Signal Word: CAUTION 
Description: A solid. Molecular weight = 255.43. 
MeltinglFreezing point = 105OC. Vapor pressure = 7.4 x 
lo-’ mmHg @ 20°C. 
Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].(’~) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attack: Liver, lungs and skin. 
Medical Surveillance: Before beginning employment and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung hnction tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 



 

References: 
Pesticide Management Education Program, 
“Dipropetryn (Sancap) Herbicide Profile 6/85,” Cornell 
University, Ithaca, NY (June 1985). 
http://pmep.cce.cornell.edu/profiles/herb- 
growthregIdalapon-ethephon/dipropetwnherb-prof- 
dipropetwn.html 

Di propy I lsoci nc homeronate 

Use Type: Insect repellent 
CAS Number: 136-45-8; 3737-22-2 
Formula: C,,H,,NO, 
Synonyms: AI3-17591; Caswell No. 400; Dipropyl 
isocincnomeronate; Di-N-propyl isocinchomeronate; Di- 
p r o p y l i s o c i n c h o m e r o n a t e ;  D i p r o p y l  2 , 5 -  
pyridinedicarboxylate; Di-N-propyl 2,5-pyridinedi 
carboxylate; Dipropyl pyridine-2,5-dicarboxylate; Dipropyl 
2 ,5  -p  y r  i d i ne  d i c a r b  oxy  I a t e ; 2 , s  - 
pyridinedicarboxylate; ENT 1759 1 ; Isocinchomeronic acid, 
dipropyl ester; Isocinchomeronyl dipropylester; NSC 
22364; Pyridin-2,5-dicarbonsaeure-di-N-propylester 
(German); 2,5-Pyridinedicarboxylic acid, dipropyl ester 
Trade Names: ADAMS@; AERO-FLYING INSECT 
SPRAY@; ALCO@, Amvac Chemical (USA); BUG BAN 
PLUS@; 856 INSECT REPELLENT@; ENT-l7591@; MGK 
REPELLENT-326@; MGK-326@; REPELLENT-333@; R- 

Producers: Amvac Chemical (USA) 
Chemical Class: Unclassified 
EPMOPP PC Code: 04720 1 
California DPR Chemical Code: 68 1 
RTECS Number: US8000000 
Uses: Used as insect repellent around livestock and in dips. 
U S .  Maximum Allowable Residue Levels for  Dipropyl 
Isocinchomeronate (40 CFR 180.143): 

D i - N -  pr  opy  I 

326@; REPPER-333@ 

CROP PPm 
Cattle, meat, fat, mbyp 0.1 
Goat, meat, fat, mbyp 0.1 
Hog, meat, fat, mbyp 0.1 
Horse, meat, fat, mbyp 0.1 

Sheep, meat, fat, mbyp 0.1 
Milk 0.004 

CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
California Prop. 65: Carcinogen 
U.S. TRI: Carcinogen 
Label Signal Word: CAUTION, WARNING, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 

Incompatibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Dipropyl 
I soc inchomerona te ,  ” 4 0  C F R  1 8 0 . 1 4 3 ,  
www.epa.gov/pesticides/food/viewtols.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Diquat 

Use Type: Herbicide and desiccant 
CAS Number: 85-00-7 
Formula: C,,H,,N2Br, 
Alert: a General Use Pesticide (GUP). 
Synonyms: 9,l  O-Dihydro-8a, 1 0,-diazoniaphenanthrene 
dibromide; 9,l O-Dihydro-8a, 1 Oa-diazoniaphenanthrene( 1,l‘- 
ethylene-2,2’-bipyridylium)dibromide; 5,6-Dihydro- 
dipyrido( 1,2a,2,1 c)pyrazinium dibromide; 5,6-Dihydro- 
dipyrido( 1,2-a:2,I’-c)pyrazinium dibromide; 6,7- 
Dihydropyrido( 1,2-a:2’, 1 ‘-c)pyrazinedium dibromide; 6,7- 
Dihydropyridol( 1,2-a:2’, 1 ’-c)pyrazinedium dibromide; 
Dipyrido( 1,2-a:2‘, 1’-c)pyrazinediium, 6,7-dihydro-, 
dibromide; o-Diquat; Diquat dibromide; l,l’-Ethylene-2,2’- 
bipyridyliumdibrornide; Ethylene dipyridylium dibromide; 
1,l-Ethylene 2,2-dipyridylium dibromide; 1 , 1’-Ethylene- 
2,2’-dipyridylium dibromide 
Trade Names: AQUACIDE@; AQUA-CLEAR@, I. Schneid 
Co. (USA), canceled 1/9/2002; AQUAKILL@; 
CLEANS WEEP@; DEIQUAT@; DEXTRONE@; FARMON 
PDQ@; FB/2@; FEGLOX@; GROUNDHOG SOLTAIR@; 
ORTHO DIQUAP, The Scott Co. (USA); PATHCLEAR’; 
PREEGLONE~; REGLON@; REGLONE@, Syngenta 
(Switzerland); Zeneca Ag Products; REGLOX@; 
REWARD@, Syngenta (Switzerland); TAG”; TORPEDO@; 



 

378 Diauat 

VEGATROLE@; WEEDOL (ICI)@, ICI Group (Imperial 
Chemical Industries) (UK); WEEDTRINE-D@ 
Producers: ICI Group (Imperial Chemical Industries) (UK); 
Nihon Nohyaku (Japan); Scotts Company, The (USA); 
Sigma-Aldrich Laborchemikalien (Germany); Syngenta 
(Switzerland); Zeneca Ag Products (USA) (now Syngenta) 
Chemical Class: Bipyridyl ium 
EPMOPP PC Code: 03220 1 
California DPR Chemical Code: 229 
ICSC Number: 1363 
RTECS Number: JM5690000 
EEC Number: 6 13-089-00- 1 
Uses: Diquat or diquat dibromide is a nonselective, quick- 
acting herbicide and plant growth regulator, causing injury 
only to the parts of the plant to which it is applied. Diquat is 
referred to as a desiccant because it causes a leaf or an entire 
plant to dry out quickly. It is used to desiccate potato vines 
and seed crops, to control flowering of sugarcane, and for 
industrial and aquatic weed control in environments such as 
catfish farms. It is not residual; it does not leave any trace of 
herbicide on or in plants, soil, or water. 
Human toxicity (long-term)(77’: Intermediate-35 .OO ppb, 
Health Advisory 
Fish toxicity (threshold)(77’: Very low-932.7387 1 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHuzard Classifications 
Label Signal Word: WARNING, Class 11, Moderately 
toxic 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)‘’’ (HSE)‘”) (former 
USSR)‘”) (OSHA)(’’) (Several States)@’) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFRI 17.3 (same as CERCLA, see below). 
Safe Drinking Water Act: MCL, 0.02 mg/L; MCLG, 0.02 
mg/L; Regulated chemical (47 FR 9352) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 
(454 kg) 

Description: yellow crystalline solid. The commercial 
product may be found in a liquid concentrate or a solution. 
Soluble in water; solubility = 7.0 x lo5 ppm @ 20°C. 
Molecular weight = 344.08. Boiling point = decomposes. 
Melting/Freezing point = 335-340°C. Vapor pressure = <I2 
mPa @ 20. Hazard Identification (based on NFPA-704 M 
Rating System): Health 2, Flammability 0, Reactivity 0. 
Incompatibilities: Incompatible with alkalis, UV light, basic 
solutions. The active ingredient is corrosive to metals. 
Concentrated solutions attack aluminum. Diquat cylinder 
may explode in heat of fire. 

Permissible Exposure Limits in Air: There is no OSHA”) 
PEL. NIOSH‘’’ (1 0-hr.workshift) and ACGIH”) (8-hr. 
workshift) recommend a TWA value of 0.5 mg/m’. The 
HSE‘”’ uses the same TWA and has set an STEL of 1.0 
mg/m’. The former USSR”’) has set an MAC in workplace 
air of 0.2 mg/m’. Several states have set guidelines or 
standards for diquat in ambient air@’) ranging from 5 pg/m’ 
(North Dakota) to 8.0 pg/m3 (Virginia) to 10.0 pg/m3 
(Connecticut) to 12.0 pg/m3 (Nevada). 
Determination in Air: No method available. 
Permissible Concentration in Water: No criteria set 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Diquat can affect you when breathed 
in and by passing through your skin. Skin contact can cause 
bums. High exposure can cause nausea, diarrhea, lung, liver, 
and kidney damage. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. 
Long Term Exposure: Long-term or repeated exposure may 
cause cataracts. Repeated contact causes dry, cracked skin 
and nail damage. Exposure can cause nosebleeds. Diquat 
may cause mutations. Handle with extreme caution. Diquat 
may damage the developing fetus. Lung damage may occur. 
Points of Attack: Eyes, skin, respiratory system, kidneys, 
liver, central nervous system. 
Medical Surveillance: If symptoms develop or 
overexposure has occurred, the following may be useful: 
Lung function tests. Examination of the eyes. Kidney 
function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Diquat Dibromide,” Oregon State 
Un ive r s i ty ,  Corva l l i s ,  O R  ( June  1 9 9 6 ) .  
httD://ace.orst.edu/info/extoxnet/pips/diquatdi .htm 
New Jersey Department of Health, ”Hazardous Substance 
Fact Sheet: Diquat,” Trenton, NJ (June 1986, rev. January 
200 1). http://wmv.state.ni .us/health/eoh/rtkweb/0808.Ddf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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Diquat Dibromide 

Use Type: Herbicide and desiccant 
CAS Number: 85-00-7 
Formula: C,,H,,Br,N, 
Synonyms: 1,l '-Aethylen-2,2'-bipyridinium-dibromid 
( G e r m a n ) ;  D D B ;  9 , l  O - D i h y d r o - 8 A , l O A , -  
diazoniaphenanthrene dibromide; 9,1O-Dihydro-8A, 1 OA- 
d i a z o n i a p h e n a n t h r e n e (  1 , l  ' - e t h y l e n e - 2 , 2 ' -  
bipyridy1ium)dibromide; 5,6-Dihydro-dipyrido( 1,2A,2,1 C) 
pyrazinium dibromide; 9,1O-Dihydro-8A, 1 OA- 
diazoniaphenanthrene( 1 , l  '-ethylene-2,2'-bipyridylium) 
dibromide; 5,6-Dihydro-dipyrido( 1,2A. 2,l C)pyrazinium 
dibromide; 5,6-Dihydro-dipyrido( 1,2-A:2,1 '-C)pyrazinium 
d ib romide ;  6 , 7 - D i h y d r o d i p y r i d o (  1 ,2 -A:2 ' ,  1 '-  
C)pyrazinediium dibromide; 6,7-Dihydropyridol( 1,2-A:2', 1'- 
C)pyrazinedium dibromide; Dipyrido( 1,2-A:2', 1'- 
C)pyrazinediium, 6,7-dihydro-, dibromide; 1 , 1'-Ethylene- 
2,2'-bipyridylium dibromide; Ethylene dipyridylium 
dibromide; 1,l '-ethylene-2,2'-dipyridylium dibromide; 1,l '- 
Ethylene-2,2'-dipyridylium dibromide; Diquat bromide 
Trade Names: A QU AC I DE@; AQU AKI LL@ ; 
C L E A N S W E E P @ ;  C O N K I L L @ ;  D E I Q U A T @ ;  
DEXTRONE@; DIQUAT WEED KILLER@ Syngenta 
(Switzerland); ENFORCER@; FARMON PDQ@; FB/2@; 
FEGLOX@; GROUNDHOG SOLTAIR@; KLEENUP@; 
MON 78567@; Monsanto (USA); PP 1 OO@; PREEGLONE"; 
RAPID KILL # l a ,  Syngenta (Switzerland);  
RAZOROOTER II@; REAL-KILL@; REGLON@- Syngenta 
(Switzerland); REGLONE@, Syngenta (Switzerland); 
REGLOX@; REWARD@, Syngenta (Switzerland); SUPER 
K-GRO@; TAG@; TORPEDO@; TOUCHDOWN@ Syngenta 
(Switzerland); VEGETROLE@; WEEDKILLER Conc. D@; 

Producers: ICI Corp (UK); Monsanto (USA); Sigma- 
Aldrich Laborchemikalien (Germany); Syngenta 
(Switzerland); Zeneca Ag Products (USA) (now Syngenta) 
Chemical Class: Bipyridilium 
EPMOPP PC Code: 032201 
California DPR Chemical Code: 229 
ICSC Number: 1363 
RTECS Number: JM5690000 
EEC Number: 6 13-089-00-1 
Uses: Diquat dibromide is anon-selective contact herbicide, 
desiccant and plant growth regulator for use as a general 
herbicide for control of broadleaf and grassy weeds in 
terrestrial non-crop and aquatic areas; as a desiccant in seed 
crops and potatoes; and for tassel control and spot weed 
control in sugarcane. It is used in agricultural drainage 
systems, ornamental ponds and reservoirs; in greenhouse 
food crops; indoor storage areas; and on feed crops and food 
crops. As a desiccant, diquat dibromide causes a leaf or 
plant to dry out rapidly. It is used to desiccate potato vines 
and seed crops, and to control the flowering of sugarcane. It 

WEEDOL@; WEEDTRINE-D@ 

does not leave any trace of herbicide on or in plants, soil, or 
water 
CarcinogedHazard Classijications 
U.S. EPA Carcinogens: Group E, Unlikely carcinogen 
Label Signal Word: CAUTION or WARNING 
Regulatory Authority: 

Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
(same as CERCLA). 
Safe Drinking Water Act: MCL, 0.02 mg/L; MCLG, 0.02 
mg/L; Regulated chemical (47 FR 9352) - EPCRA Section 304 RQ: CERCLA, 1000 Ib (454 kg). 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

Permissible Exposure Limits for Chemical Contaminants 

The "Director's List" (CAL/OSHA) 
Actively registered pesticide in California. 

Description: Colorless to yellow crystalline solid. Soluble 
in water; solubility = 70 g/lOO ml @ 20°C. Molecular 
weight = 344.0. Density = 1.24 - 1.25 @ 20 "C. 
MeltingIFreezing point = < 320°C; 335-340°C. Vapor 
pressure = <13 mPa @ 2O"C;<l O-' mmHg @ 20°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 0, Reactivity 0. Log KO, = < -3.00. 
Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: The dry material is UV sensitive. Keep 
away from alkalis, basic solutions. Concentrated diquat 
solutions attacks aluminum. May explode at elevated 
temperatures. 
Permissible Exposure Limits in Air: There is no OSHA 
PEL(58). NIOSH (10-hr.workshift) and ACGIH (8-hr. 
workshift) recommend a TWA value of 0.5 mg/m3. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Roures of Entry: Inhalation, ingestion, skin and/or eye 
contact. Slowly absorbed through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Diquat can affect you when breathed 
in and by passing through your skin. Skin contact can cause 
bums. High exposure can cause nausea, diarrhea, lung, liver, 
and kidney damage. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. 
Long Term Exposure: Long-term or repeated exposure may 
cause cataracts. Repeated contact causes dry, cracked skin 
and nail damage. Exposure can cause nosebleeds. Handle 
with extreme caution. Diquat may damage the developing 
fetus. Diquat may cause mutations. Lung, liver, and kidney 
damage may occur. 
Points of Artack: Eyes, skin, respiratory system, kidneys, 
liver, central nervous system. 
Medical Surveillance: If symptoms develop or 
overexposure has occurred, the following may be useful: 

contaminants (CAL) 

(CAL/OSHA) 



 

380 Disulfiram 

Lung function tests. Examination of the eyes. Kidney and 
liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
aye ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Diquat dibromide,” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( J u l y  1 9 9 5 ) .  
http:l l~v.epa.~ov/REDsl0288.pdf 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Diquat dibromide,” Oregon State 
Un ive r s i ty ,  C o r v a l l i s ,  O R  ( June  1996) .  
http://extoxnet.orst.edulpipsldiquatdi.htm 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Diquat,” Trenton, NJ (June 1986, rev. 
N o v e m b e r  1 9 9 4 ,  r e v .  J a n u a r y  2 0 0  1 ) .  
htt~:/l~~w.state.ni.us/health/eoh/rtk~vebl08O8.pdf 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “ ”, 40 
CFR 1 SO., ww.epa.gov/pesticideslfood/viewtols.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Disulfiram 

Use Type: A seed disinfectant and fungicide. 
CAS Number: 97-77-8 
Formula: C,,H,,N,S, 
Synonyms: (Bis(diethy1amino)thioxomethyl) disulphide; 
B i s ( d i e t h y 1 t h i o c a r b am o y 1) B is ( N ,  N -  
d i e t  h y 1 t h i o c a r  b a m o  y 1) B i s ( N ,  N -  
diethylthiocarbamoyl) disulphide; Disulfan; Disulfuram; 
Disulphuram; 1,l ‘-Dithiobis(N,N-diethylthioformamide); 
Esperal (France);  Etabus; Ethyldithiourame; 
Ethyldithiurame; Ethyl thiram; Ethyl thiudad; Ethyl thiurad; 
Ethyl tuads; Ethyl tuex; NCI-C02959; Refusal 
(Netherlands); TETD; Tetraethylthioperoxydicarbonic 
diamide; Tetraethylthiram disulphide; Tetraethylthiuram; 
Tetraethylthiuram disulfide: Tetraethylthiuram disulphide; 
N,N,N‘,N’-tetraethylthiuram disulphide; Tetraetil (Spanish); 
TTD; TTS 

d i s u I f i d e ; 
d i s u 1 f i  d e ; 

Trade Names: ABSTENSIL@; ABSTINYL@; 
ALCOPHOBIN@;  ALK-AUBS@;  A N T A D I X @ ;  
ANTAENYL@; ANTAETHAN@; ANTAETHY L@; 
ANTAETIL@; ANTALCOL@; ANTETAN@; ANTETHY L@; 
A N T E T I L @ ;  A N T E Y L @ ;  A N T I A E T H A N @ ;  

ANTIKOL@; ANTIVITlUM@; AVERS AN@; AVERZAN@; 
BONIBAL@;  CONTRALIN@;  CONTRAPOT@;  
CRONETAL@; DICUPRAL@; DISETIL@; EKAGOM 
TEDS@; EPHORRAN@; ESPENAL@; EXHORAN@; 
EXHORRAN@; HOCA@; KROTENAL@; NOCBIN@; 
NOXAL@; RO-SULFIRAM@; STOPAETHYL@; 
STOPETHYL@; STOPETY L@; TATD@; TENURID@; 
TENUTEX@; TETIDIS@; TETRADIN@; TETRADINE@; 
T E T U R A M @ ;  T E T U R A M I N @ ;  T H I O S A N @ ;  
THIOSCABIN@; THIRERANIDE@; THIURAM E@; 
THIURANIDE@; TILLRAM@; TIURAM@ 
Producers: Abbott Laboratories (USA); Bayer Chemicals 
(Germany); Kawaguchi Chemical Industry (Japan); 
Sumitomo Chemical (Japan) 
Chemical Class: Dithiocarbamate 
ICSC Number: 143 8 
RTECS Number: JO 1225000 
EEC Number: 006-079-00-8 
EINECS Number: 202-607-8 
Uses: Disulfiram is also used as a rubber accelerator and 
vulcanizer, and in adhesives. It is widely used in the 
treatment of chronic alcoholism or alcohol therapy because 
of its effectiveness in maintaining abstinence. Its medical 
trade name is Antabuse@. 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)“) (DFG)@) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Disulfiram is a white to off-white or light gray 
powder with a slight odor. Very slightly soluble in water. 
Molecular weight = 296.54. Boiling point = 117°C @ 17 
mmHg. Melting/Freezing point = 70°C. Log KO, = 3.89. 
Values at or above 3.0 are likely to bioaccumulate in marine 
organisms. 
Incompatibilities: Oxidizers. Forms toxic sulfur and 
nitrogen oxides when heated to decomposition. 
Permissible Exposure Limits in Air: There is no OSHA‘2) 
PEL. NIOSH”) recommended REL, DFG MAK(3), and the 
ACGIH“) recommended TLV is 2 mg/m’ TWA. NIOSH‘’) 
warns that precautions should be taken to avoid concurrent 
exposure to ethylene dibromide. 
Determination in Air: No method available. 
Permissible Concentration in Water: No method available. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 

A N T I E T A N O L ~ ;  ANTI-ETHYL@; A N T I E T I L ~ ;  

(CAL/OSHA) 
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Harmful Effects and Symptoms 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory system. Eye contact can lead to damage. 
Disulfiram can affect you when breathed in and by passing 
through your skin. Exposure to Disulfiram and alcohol or 
alcohol-containing products such as medications, cold 
remedies, and cough syrups within 1-2 days to each other 
can cause a reaction. Usually within %-hour following 
ingestion of alcohol the following symptoms may occur: 
flushing of the face and neck, severe headache, burning 
eyes, rapid heart beat, nausea, and vomiting. Tightness in 
the chest may be mistaken for a cardiac problem. Shock 
may occur and this reaction could be fatal. If working with 
Disulfiram you should never be exposed to ethylene 
dibromide because of possible severe reaction. Symptoms 
of exposure include lassitude (weakness, exhaustion), 
fatigue, tremor, restlessness, headache, dizziness; metallic 
taste; vomiting, peripheral neuropathy 
Long Term Exposure: May cause liver and kidney damage. 
It may damage the developing fetus. Damage to vision, 
nervous system with numbness, “pins and needles,” 
weakness and poor coordination can result from repeated 
exposure. May cause personality changes of depression, 
anxiety or irritability. Can cause skin sensitization 
dermatitis. Enlarged thyroid and skin rash can also occur. 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, peripheral nervous system, liver 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver, kidney, and thyroid function tests. Skin testing with 
dilute Disulfiram may help diagnose allergy, if done by a 
qualified allergist. Exam of the nervous system, eyes, and 
vision. Evaluate for brain effects. Alcohol use may increase 
liver damage. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Note:  For  alcohol-disulf i ram o r  e thy lene  
dibromidedisulfiram reaction, remove the person from 
exposure. Begin rescue breathing if breathing has stopped, 
and CPR if heart action has stopped. Treat for shock and 
transfer promptly to a medical facility. For alcohol-related 
reaction, physician or authorized medical personnel may 
administer antihistaminics, either orally or IV. 

References: 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 5,40 (1 98 1). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Disulfiram,” Trenton, NJ (March 1999). 
httD://www.state.ni .us/health/eohlrtkweb/08 1 1 .pdf 
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Use Type: Insecticide and acaricide 
CAS Number: 298-04-4 
Formula: C,H,,O,PS, 
Alert: All products formulated at greater than 2% disulfoton 
are classified as Restricted Use Pesticides (RUP). 
Synonyms: O,O-Diaethyl-S-(3 -thia-penty1)-dithiophosphat 
(German); O,O-Diaethyl-S-(2-aethylthio-aethyl)- 
dithiophosphat (German); 0,O-diethyl S(2-eththioethyl) 
phosphorodithioate; 0,O-diethyl S(2-eththioethyl) 
thiothionophosphate; 0,O-Diethyl S-(2-ethylmercaptoethyl) 
dithiophosphate; O,O-Diethyl-S-(2-ethylthio-ethyl)- 
d i t h i o f o s f a a t  ( D u t c h ) ;  0 , O - D i e t h y l  
2 - e t h y l t h i o e t h y l p h o s p h o r o d i t h i o a t e ;  
0 , O - D  i e thy1 s-2 -( ethyl th i o)e thy lp hos p horodi th i o a t e ; 
O,O-Dietil-S-(2-etiltio-etil)-ditiofosfato (Italian); 
Dithiophosphate de 0,O-diethyle etde S-(2-ethylthio-ethyle) 
( F r e n c h ) ;  E N T  2 3 , 4 3 7 ;  0 , O - E t h y l  
S-2(ethylthio)ethylphosphorodithioate; S-2-(Ethylthio)ethyl 
0 ,O-d ie thy le s t e r  o f  phosphorodi thioic  acid;  
E thy l th iodemeton ;  Phosphorod i th ion ic  ac id ,  
S-(2-(ethylthio)ethyl-O, 0-diethylester; Phosphorodithionic 
acid, 0,O-diethyl S-2-(ethylthio)ethyl ester 
Trade names: BAY 196398, Bayer Cropscience 
(Germany); BAYER 196398, Bayer Cropscience 
(Germany); DIMAZ8; DISULFATONO; DI-SY STONB, 
Bayer Cropscience (Germany), canceled; DISYSTONO, 
Bayer Cropscience (Germany), canceled; DISYSTOXO; 
DITHIODEMETONB; DITHIOSYSTOX8; EKATIN 
TD8;  FRUMIN-AL8; FRUMIN GO; GLEBOFOSO; 
M-748; S 276@; SOLVIREX8; THIODEMETON8; 
THIODEMETRONO 
Producers: BASF Agricultural Products Group (Germany); 
Bayer Cropscience (Germany); Bonide Products (USA); 
Ehrenstorfer,  Dr.  (Germany);  Sigma-Aldrich 
Laborchemikalien (Germany); Simplot, J.R, Company 

Chemical Class: Organophosphate 
EPMOPP PC Code: 032501 
California DPR Chemical Code: 230 
ICSC Number: 1408 
RTECS Number: TD9275000 
EEC Number: 0 15-060-00-3 

(USA) 
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EINECS Number: 206-054-3 
Uses: Disulfoton is a selective, systemic organophosphate 
insecticide and acaricide that is especially effective against 
sucking insects. It is used to control aphids, leafhoppers, 
thrips, beet flies, spider mites, and coffeeleaf miners. 
Disulfoton products are used on fruit and nut crops, small 
grains, sorghum, cotton, tobacco, sugar beets, Cole crops, 
corn, peanuts, wheat, ornamentals and potatoes. 
Human toxicity (long-term): Extra high-0.30 ppb, Health 
Advisory 
Fish toxicity (threshold): High-2.9000 1 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Disulfoton 
(40 CFR 180.183): 
CROP 
Asparagus 
Barley, grain 
Barley, straw 
Beans, dry 
Beans, lima 
Beans, snap 
Beans, vines 
Beets, sugar, roots 
Beets, sugar, tops 
Broccoli 
Brussels sprouts 
Cabbage 
Cauliflower 
Coffee, bean 
Corn, field, forage 
Corn, field, kernel plus cob 
with husks removed 
Corn, field, fodder 
Corn, field, forage 
Corn, grain 
Corn, POP 
Corn, pop, fodder 
Corn, pop, forage 
Corn, sweet, fodder 
Corn, sweet, forage 
Corn, sweet, kernel plus 

Cottonseed 
Hop, dried cones 
Lettuce 
Oats, fodder, green 
Oat, grain 
Oat, straw 
Peas 
Pea, field, vines 
Peanuts 
Pecans 
Peppers 
Pineapples 

cob with husks removed 

PPm 
0.1 
0.75 
5 .O 
0.75 
0.75 
0.75 
5.0 
0.5 
2.0 
0.75 
0.75 
0.75 
0.75 
0.3 
5.0 

0.3 
5.0 
5.0 
0.3 
0.3 
5.0 
5 .O 
5.0 
5.0 

0.3 
0.75 
0.5 
0.75 
5.0 
0.75 
5.0 
0.75 
5.0 
0.75 
0.75 
0.1 
0.75 

Potatoes 0.75 
Rice 0.75 
Rice, straw 5.0 
Sorghum, fodder 5.0 
Sorghum, forage 5.0 
Sorghum, grain 0.75 

Soybean, forage 0.25 
Soybean, hay 0.25 
Spinach 0.75 
Sugarcane 0.3 
Tomatoes 0.75 
Wheat, fodder, green 5.0 
Wheat, grain 0.3 
Wheat, straw 5.0 
CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: WARNING or DANGER, Toxicity 
class I-highly toxic, according to formulation 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulatory Authority: 

Soybeans 0.1 

Banned or Severely Restricted (Various Countries) (UN) 

Very Toxic Substance (World Bank)(") 
Air Pollutant Standard Set (ACGIH)'') (HSE)(33) (Several 
States)(60) 
CLEAN WATER ACT: Section 311 Hazardous 
Substances/RQ 40CFRl17.3 (same as CERCLA, see 
below). 
EPA HAZARDOUS WASTE NUMBER (RCRA No.): 
PO39 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 lFRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.0 17; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8140(2) 
SUPERFUND/EPCRA 40CFR355, Appendix B 
Extremely Hazardous Substances: TPQ = 500 Ib (227kg) 
SUPERFUND/EPCRA40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

(13) 

(mgikg), 6.2 

Description: Disulfoton is a combustible, colorless to 
yellowish oil with a characteristic odor. Technical product 
is a brown liquid. Boiling point = 132-133°C @ 1.5 nun 
pressure. FreezinglMelting point = > - 25°C. Flash point = 

>82"C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 1, Reactivity 0. 
Practically insoluble in water. 
Incompatibilities: Alkalies, strong oxidizers. Forms toxic 
nitrogen and sulfur oxides when heated to decomposition. 
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Permissible Exposure Limits in Air: There is no OSHA 
PEL”). HSE(33)and the recommended ACGIH(’)TWA value 
is 0.1 mg/m’ and the HSE‘”) has set an STEL of 0.3 mg/m3. 
Several states have set guidelines or standards for 
disulfoton in ambient air(60) ranging from 1 .O pg/m3 (North 
Dakota) to 1.6 pg/m3 (Virginia) to 2.0 pg/m3 (Connecticut 
and Nevada). 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatographyiFIame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV, Method #5600, organophosphorus pesticides. 
Permissible Concentration in Water: The EPA 
recommends that no more than 10 parts of disulfoton per 
billion parts of water (10 ppb) be present in water that 
children drink for periods of up to 10 days. They also 
recommend that disulfoton should not exceed 3 ppb for 
children or 9 ppb for adults if they drink water for longer 
periods of time, and it should not exceed 0.3 ppb for adults 
who drink the water for a lifetime. 
Determination in Water: Extraction with methylene 
chloride followed by measurement by gas chromatography 
using a nitrogen-phosphorus detector. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
andlor eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact may cause bums to skin 
and eyes. Symptoms include pinpoint pupils, blurred vision, 
headache, dizziness, muscle spasms, and profound 
weakness. Vomiting, diarrhea, abdominal pain, seizures, 
and coma may also occur. The heart rate may decrease 
following oral exposure or increase following dermal 
exposure. Hypotension (low blood pressure) and chest pain 
may be noted. Hypertension (high blood pressure) is not 
uncommon. Respiratory symptoms include dyspnea 
(shortness of breath), respiratory depression, and respiratory 
paralysis. Psychosis may occur. It is classified as super 
toxic. Probable oral lethal dose in humans is less that 5 
m a g  or a taste (less than 7 drops) for a 70 kg (150 lb) 
person. It is poisonous and may be fatal if inhaled, 
swallowed, or absorbed through the skin. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, lungs, central 
nervous system, cardiovascular system, skin, eyes, plasma 
and red blood cell cholinesterase. 
Medical Surveillance: Before employment and at regular 
times after that, the following are recommended: Plasma 
and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 

more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organic phosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphatelcarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be speclfically 
instrircted by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
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with ipecac syrup. Note to physician or authorized medical 
personnel: Treat cases of respiratory compromise, coma, or 
excessive pulmonary secretions with respiratory support 
using protocols and techniques available and within the 
scope of training. Some cases may necessitate procedures 
such as endotracheal intubation or cricothyrotomy by 
properly trained and equipped personnel. When possible, 
atropine (see Antidotes, below) should be given under 
medical supervision. Patients who are comatose, 
hypotensive, or having seizures or cardiac arrhythmias 
should be treated according to advanced life support 
protocols. Antidotes: Two antidotes are administered to treat 
organophosphate poisoning. Atropine is a competitive 
antagonist of acetylcholine at muscarinic receptors and is 
used to control the excessive bronchial secretions which are 
often responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mgkg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 m&g. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 
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U.S. Environmental Protection Agency, Office of 
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“ D i s u l f o t o n ” ,  4 0  C F R  1 8 0 . 1 8 3 ,  
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International Programme on Chemical Safety (IPCS), 
“Data Sheets on Pesticides No. 68, Disulfoton,” Geneva, 
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Dit h iazan i ne lod ide 

Use Type: An insecticide for treating animals 
CAS Number: 5 14-73-8 
Formula: C,,H,,IN,S, 
Alert: Not registered in the United States 
Synonyms: Diethylthiadicarbocyanine iodide; 3,3’- 
Diethylthiadicarbocyanine iodide; Dilombrin; Dithiazinine; 
Dithiazanine iodide; Dithiazanin iodide; 3-Ethyl-2-(5-(3- 
e t h y l - 2 - b e n z o t h i a z o l i n y 1 i d e n e ) -  I , 3 -  
pentadieny1)benzothiazolium iodide 
Trade Names:  ABMINTHIC@; ANELMID@;  
ANGUIFUGAN@; COMPOUND 01748@; DEJO@; 
DELVEX@; EASTMAN 7663@; L-0 1748@; NETOCYD@; 
NK 136@; OMNIPASSIN@; PARTEL@; TELMICID@; 

Producers: Molekula Fine Chemicals (UK) 
RTECS Number: DL7060000 
Uses: This material is used as a veterinary anthelmintic for 
treating dogs for large roundworms, hookworms, 
whipworms, and strongyloides. It is also a sensitizer for 
photographic emulsions and for insecticides. Not registered 
as a pesticide in the U.S. 
Regulatory Authority: 

Banned or Severely Restricted (Several Countries) 

TELMID@; TELMIDE~; VERCIDON~ 

(uN)“3’ 
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Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (227/4,540 

SuperfundEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Green, needle-like crystalline solid. Practically 
insoluble in water. Molecular weight = 518.69. 
Melting/Freezing point = (decomposes) 248°C. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
Poisonous if swallowed, or if dust is inhaled. LD,, (oral, 
mouse) = 20 mgkg (highly toxic). 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
US. Environmental Protection Agency, “Chemical 
Profile: Dithiazanine Iodine,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

kg) 

kg) 

Dithiopyr (ANSI) 

Use Type: Herbicide 
CAS Number: 97886-45-8 
Formula: C,,H,,F,NO,S, 
Synonyms: 3,5 -Pyrid ined i carbo th i oic acid, 2- 
(difluoromethyl)-4-(2-methylpropyl)-6-(trifluoromethyl)-, 
S,S-dimethyl ester; S,S-Dimethyl 2-(difluoromethyl)-4-(2- 
methylpropyl)-6-(trifluoromethyl)-3,5- 
pyridinedicarbothioate 
Trade Names: DIMENSION@- Dow AgroSciences (USA); 
EH- l400@, PbiiGordon (USA); MON 7200@, Monsanto 
(USA); MON-I 5 1 OO@, Monsanto (USA) 
Producers: Dow AgroSciences (USA); Monsanto (USA); 
Pbi/Gordon (USA); J.R. Simplot (USA) 
Cli emical Class: Thiocarbamate 
EPMOPP PC Code: 128994 
California DPR Chemical Code: 2308 
Uses: Used primarily for pre-emergence control of 
crabgrass and goosgrass on turf and lawns. 

Human toxicity (long-term)(’’): Intermediate-25.20 ppb, 
Health Advisory 
Fish toxicity (thresh old)(77): I nterme d iate-27.92 8 6 5 ppb , 
MATC (Maximum Acceptable Toxicant Concentration) 
CarcinogedHazard Classif cations 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Colorless, crystalline solid. Soluble in water; 
solubility = 1.4 1 ppm. Molecular weight = 40 1.45. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Short Term Exposure: Low levels of toxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Note tophysician 
or authorized medical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
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pulmonary injury and should be discouraged for at least 72 
hours following exposure. 

Diuron (ANSI) 

Use Type: Herbicide 
CAS Number: 330-54-1 
Formula: C,H,,CI,N,O; CI,C,H,NHCON(CH,), 
Alert: A General Use Pesticide (GUP). 
Synonyms: DCMU (In Japan); 3-(3,4-Dichloor-fenyl)-l, 1- 
dimethylureum (Dutch); Dichlorfenidim; 3-(3,4- 
Dichloropheno1)- 1,l -dimethylurea; 3-(3,4-DichlorophenyI)- 
1,1 -demethylurea; N’-(3,4-dichlorophenyl)-N,N- 
dimethylurea; N-(3,4-Dichlorophenyl)-N’,N-dimethylurea; 
1 -(3,4-Dichlorophenyl)-3,3-dimethylurea; 1,l -Dimethyl-3- 
(3,4-dichlorophenyl)urea; 1(3,4-Dichlorophenyl)-3,3- 
dimethyluree (French); 3-(3,4-Dichlor-phenyI)- 1,l-  
dimethylharnstoff (German); 3-(3,4-Diclorofenil)-l, 1- 
dimetilurea (Spanish); 3-(3,4-Dicloro-fenyl)-l ,I-dimetil- 
urea (Italian); Urea, P-(3,4-dichlorophenyl)-N, N-dimethyl-; 
Urea, 3-(3,4-dichIorophenyl)- 1,l -dimethyl- 
Trade Names: 330541@; AF 101@; AI3-61438@; 
AMETRON SC@, Milenia Agro Ciencias (Brazil); 
BOUNDRY@, Syngenta (Switzerland), canceled 7/2 1/1998; 
CAS WELL No. 4 10’; CHEMIURON@, Agrimont S.p.A. 
(Italy), canceled 2/2 111986; CEKIURON@; CRISURON@; 
DAILON@; DIATER@; DI-ON@; DIREX@, Griffin (USA); 
DITOX@, Pyosa Agroquimicos (Mexico); DIUMATE@, 
Drexel Chemical (USA); DIUREX@, Makhteshim-Agan 
Industries (Israel), canceled; DIUROL@; DIURON 4L@; 
DMU@; DREXEL DIURON 4L@, Drexel Chemical (USA); 
DROPP ULTRA@, Bayer Cropscience (Germany); 
DURAN@; DYNEX@, Cedar Chemical Corporation (USA), 
canceled 2/3/2003; FARMCO DIURON@; FORTEX SC@, 
Milenia Agro Ciencias (Brazil); FREEFLO@, Kenso Corp. 
(Malayasia); GINSTAR”, Bayer Cropscience (Germany); 
HERBURON 500 BR@, Milenia Agro Ciencias (Brazil); 
HW 920@; KARMEX@, DuPont Crop Protection (USA), 
canceled 5/2/1996; K-4@, DuPont Crop Protection (USA); 
KARMEX DIURON HERBICIDE@; KARMEX DW@; 
KROVAR IDF@, DuPont Crop Protection (USA), canceled 
5/2/1996; MARMER@; STRIKER@, Sanonda (Australia); 
SUP‘R FLO@; TELVAR@; TIGREX@; TREVISSIMO@, 
Calliope (France); UNIDRON@; UROX D@, Haco (USA), 
canceled 5/1/1987; VONDURON@ 
Producers: Agan Chemical Manufacturers Ltd. (Israel); Air 
Products & Chemicals (USA); Atul (India); Bayer 
Cropscience (Germany); Bharat Pulverizing Mills (India); 
Biesterfeld Siemsgluess International. GmbH (Germany); 
Cedar Chemical Corporation (USA); Degussa (Germany); 
Drexel Chemical (USA); Dow AgroSciences (USA); 
DuPont Crop Protection (USA); Ehrenstorfer, Dr. 
(Germany); Griffin (USA); Harcros Chemicals (USA); 
Helena Chemical (USA); Hockley International (UK); ICI 

Group (UK); Kenso Corp. (Malayasia); Makhteshim-Agan 
Industries (Israel); Milenia Agro Ciencias (Brazil); 
Montedison (Italy); Pyosa Agroquimicos (Mexico); Rhone- 
Poulenc Agro (France); Sanonda (Australia); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchemikalien (Germany); Syngenta (Switzerland); 
United Phosphorus (India); Zago Asia Ltd. (Singapore) 
Chemical Class: Urea 
EPMOPP PC Code: 035505 
California DPR Chemical Code: 23 1 
RTECS Number: YS8925000 
EINECS Number: 206-354-4 
Uses: Diuron is a substituted urea herbicide used to control 
a wide variety of annual and perennial broadleaf and grassy 
weeds, as well as mosses. It is used on non-crop areas and 
many agricultural crops such as fruit, cotton, sugar cane, 
alfalfa, and wheat. Diuron works by inhibiting 
photosynthesis. It may be found in formulations as wettable 
powders and suspension concentrates. 
Human toxicity ( l~ng- t e rm) ‘~~:  Intermediate-1 8.32460 
ppb, CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (threshold)(7o: Intermediate40.39243 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Diuron (40 
CFR 180.106): 
CROP 
A 1 fa1 fa 

Artichoke, globe 
Asparagus 
Banana 
Barley, grain 
Barley, hay 
Blackberry 
Blueberry 
Boysenberry 
Catfish 
Cattle, fat 
Cattle, mbyp 
Cattle, meat 
Citrus, dried pulp 
Clover, forage 
Clover, hay 
Corn, sweet, kernel plus 
cob with husks removed 

Corn, pop, grain 
Corn, sweet, grain 
Corn, field, ear 
Corn, field, grain 
Corn, sweet, stover 
Corn, sweet, forage 
Cotton, undelinted seed 
Currant 
Dewberry 
Fruit, stone, group 12 

Apple 

PPm 
2 
1 
1 
7 
0.1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
4 
2 
2 

1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
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Goat, fat 
Goat, meat 
Goat, mbyp 
Gooseberry 
Grape 
Grass, except bermuda grass 
Grass, hay, except 
bermudagrass 

Hog, fat 

Hog, meat 
Horse, fat 
Horse, meat 
Horse, mbyp 
Loganberry 
Nuts 
Oat, forage 
Oat, grain 
Oat, hay 
Oat, straw 
Olive 
Papaya 
Pea, field, vines 
Pea, field, hay 
Pea 
Peach 
Pear 
Peppermint, tops 
Pineapple 
Potato 
Raspberry 
Rye, forage 

Rye, grain 
Rye, straw 
Sheep, fat 
Sheep, mbyp 
Sheep, meat 
Sorghum, forage 
Sorghum, grain, stover 
Sorghum, grain, grain 
Sugarcane, cane 
Trefoil, birdsfoot, forage 
Trefoil, birdsfoot, hay 
Vetch, seed 
Vetch, forage 
Vetch, hay 
Wheat, hay 
Wheat, forage 
Wheat, grain 
Wheat, straw 

Hog, mbyp 

Rye, hay 

1 
1 
1 
I 
1 
2 

2 
1 
1 
1 
1 
1 
1 
1 
0.1 
2 
1 
2 
2 
1 
0.5 
2 
2 
1 
0.1 
1 
2 
1 
1 
1 
2 
2 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
2 
2 
2 
1 
2 

Carcinogen/Hazard Classifications 
US. EPA Carcinogens: Knowrdlikely to be carcinogen 
California Prop. 65: Carcinogen 

Label Signal Word: WARNING, Toxiciity Class 
111-Slightly Toxic 
WHO Acute Hazard: Class U, Unlikely to be hazardous 
Regulatory Authority: 

. 

Air Pollutant Standard Set (ACGIH)“) (Argentina) 
(HSE)‘33) (former USSR)(35, 43) (Several States)@’) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
4 O C F R l l 7 . 3  ( s a m e  a s  C E R C L A ,  s e e  
below)Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 
100 Ib (45.4 kg) 
AB 1803-We11 Monitoring Chemical (CAL) 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Diuron is a white, odorless crystalline solid. 
Very slightly soluble in water; solubility = 75 ppm @ 25°C. 
Molecular weight = 233.1. Boiling point = (decomposes) 
180°C. Melting/Freezing point = 158-159°C. Vapor 
pressure = 6.9 x 1 O-’ mmHg @ 20°C; 3.1 x 1 0-6 mmHg @ 
50°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 1, Flammability 0, Reactivity 0. Log KO, = 

2.85. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. Harmful to aquatic life in very low 
concentrations. 
Incompatibilities: Strong acids. 
Permissible Exposure Limits in Air: There is no OSHA(2) 
PEL. The HSE(33) and recommended ACGIH‘’) TLVis 10 
mg/m3 TWA. Argentina(35) has adopted 10 mg/m3 as a TWA 
and set 20 mg/m3 as a STEL. The former USSR has set an 
MAC in ambient air of residential areas of 0.5 mg/m3 either 
on a momentary or a daily average b a ~ i s ( ~ ’ , ~ ~ ) .  Several states 
have set guidelines or standards for diuron in ambient air(60) 
ranging from 100 pg/m3 (North Dakota) to 160 pg/m3 
(Virginia) to 200 pg/m3 (Connecticut) to 238 pg/m3 
(Nevada). 
Determination in Air: OSHA versatile sampler-2; Reagent; 
High-pressure liquid chromatographyAJltraviolet detection; 
NIOSH IV, Method #5601(’*). 
Permissible Concentration in Water: The former USSR(3s, 
43) has set an MAC in water bodies used for domestic 
purposes of 1 .O mg/L and an MAC in water bodies used for 
fishery purposes of 1.5 pg/L. A long-term health advisory of 
0.875 mg/L has been calculated by EPA and a lifetime 
health advisory of 0.014 mg/L (14 pg/L). 
Determination in Water: High performance liquid 
chromatography may be used after extraction with 
Methylene chloride. Measurement is made using an 
ultraviolet detector. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
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Harmful Effects and Symptoms 
Short Term Exposure: Exposure may irritate the skin, eyes, 
and throat. 
Long Term Exposure: May damage the developing fetus. 
In animals: anemia, methemoglobinemia 
Points of Attack: Eyes, skin, respiratory system, blood 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Complete blood count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Note to physician or authorized medical personnel: Treat 
for methemoglobinemia. Spectrophotometry may be 
required for precise determination of levels of 
methemoglobinemia in urine. 
References: 

. 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Diuron,” Oregon State 
University, Corvallis, OR (June 1996). 
http://ace.orst.edu/info/extoxnet/pips/diuron.l~tm 
EPA, Office of Pesticide Programs, Pesticide Residue 
L i m i t s ,  “ D i u r o n ” ,  4 0  C F R  1 8 0 . 1 0 6 ,  
http://wvw.epa.gov/pesticides/food/viewtols.htm 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Diuron,” Trenton, NJ (April 1997). 
http://www.state.nj .us/liealth/eoli/rtk~~eb/08 19.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 7, No. 5,49-55 (1 987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Health 
Advisory: Diuron,” Washington, DC, Office of Drlnking 
Water (August 1987). 

Dodecyl benzenesulfonic Acid 

Use Type: Insecticide, adjuvant, and biocide 
CAS Number: 27176-87-0 
Formula: C,,H,,O,S 
Synonyms: Acido dodecilbencenosulfonico (Spanish); 
Benzenesulfonic acid, dodecyl-; Benzenesulphonic acid, 
dodecyl-; Benzene sulfonic acid, dodecyl ester; Benzene 
sulphonic acid, dodecyl ester; DDBSA; Dodanic acid 83; 

Dodecyl benzenesulfonate; Dodecyl benzenesulphonate; N- 
Dodecy l  b e n z e n e s u l f o n i c  a c i d ;  N-Dodecy l  
benzenesulphonic acid; Dodecylbenzenesulphonic acid; 
Laurylbenzenesulfonate; Laurylbenzenesulphonate; 
Laurylbenzenesulfonic acid; Laurylbenzenesulphonic acid; 
NANSA SSA; Pentine acid 543 1 ; Richonic acid; Sulframin 
acid 1298 
Trade Names: ACCOMPLISH@, Cognis (Germany), 
canceled; ACIDET’; ACIDISOL’; CALSOFT LAS 99@; E 
7256@; ELFAN WA sulphonic acid’; NACCONOL 98 SA@; 
RHODACAL ABSA@ 
Producers: Cognis (Germany) 
Chemical Class: Soap 
EPMOPP PC Code: 098002 
California DPR Chemical Code: 94 1 
ICSC Number: 1470 
RTECS Number: DB6600000 
EINECS Number: 248-289-4 
Uses: Dodecylbenzenesulfonic acid and its salts are used as 
degreasers in meat cutting rooms. Also used as a laboratory 
chemical, to make detergents, and in electronically cleaning 
and pickling baths. 
CarcinogedHazard Classifications 
Label Signal Word: DANGER 
Regulatory Authority: 

Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Rating System): Section 3 1 1 Hazardous SubstancedRQ 

* EPCRA Section 304 RQ: CERCLA, 1000 Ib (454 kg) 
Description: Dodecylbenzene sulfonic acid is a light yellow 
to brown liquid with a slight SO, odor. Molecular weight = 

326.50. Boiling point = 3 15°C. Melting/Freezing point = 

10°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 0, Flammability 1, Reactivity 1. Soluble in 
water. 
Incompatibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. May attack 
metals, forming flammable hydrogen gas. 
Permissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation 
Harmful Effects and Symptoms 
Short Term Exposure: A corrosive. Contact with the eyes 
and skin can cause severe irritation and bums. Inhalation 
can irritate the respiratory tract. 
Long Term Exposure: Repeated skin contact may cause 
dermatitis. Corrosive materials may affect the lungs or cause 
bronchitis with coughing, phlegm and/or shortness ofbreath. 
Points of Attack: Lungs 
Medical Surveillance: Lung function tests. Consider chest 
x-ray following acute overexposure. 

(CAL/OSHA) 

(same as CERCLA) 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

New Jersey Department of Health and Senior Services, 
"Hazardous Substance Fact Sheet, Dodecylbenzene 
sulfonic Acid," Trenton NJ (October 1996, rev. May 
2003). 
http:Ilw\nv.state.ni .uslhealthleohlrtkweblO%22.~df 

List of Lists," Sacramento CA (February 1997). 
California Environmental Protection Agency "Chemical 

Dodemorph Acetate 

Use Type: Fungicide 
CAS Number: 3 1717-87-0 
Formula: C20H,,N0,; C, 8H,,NOC,H,0, 
Synonyms: Cyclododecyl-2,6-dimethylmorpholine acetate; 
4-Cyclododecyl-2,6-dimethylmorpholine acetate; 
Cyclododecyl(4)-2,6-dimethylmorpholine acetate; N- 
Cyclododecyl-2,6-dimethylmorpholinium acetate; 
Dodemorfe (French); Morpholine, N-cyclododecyl-2,6- 
dimethyl-, acetate 
Trade Names: CYCLOMORPH@; MELTATOX@, BASF 
Canada; MILBAN" 
Producers: BASF Canada 
Chemical Class: Morpholine 
EPMOPP PC Code: 110401 (213600 and 268601 are old 
PC codes) 
California DPR Chemical Code: 2 120 
Uses: Not registered in the U.S. A system fungicide, one of 
the most recently developed, that can be applied as soil 
treatments. They are slowly absorbed through the roots. 
Dodemorph acetate is used to inhibit rusts and mildews. 
Description: Yellowish liquid, aromatic odor. Molecular 
weight = 342.65. Melting point = 0°C. Emulsifies in water. 
Zncompatibilities: Acetates are generally incompatible with 
nitrates. Moisture may cause hydrolysis or other forms of 
decomposition. 
Determination in Air: Ionization. NIOSH IV 
Method#1450, Esters.'") 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 

Routes of Entry: Eye, skin, ingestion and inhalation 
Harmful Effects and Symptoms 
Short Term Exposure: Irritation of eyes, skin, digestive 
tract and respiratory tract. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 

Dodine (ANSI) 

Use Type: Fungicide and microbiocide 
CAS Number: 2439-10-3 
Formula: C,,H,,N,O, 
Synonyms: Aceto de N-dodecilguanidina (Spanish); 
Caswell No. 4 19; N-Dodecylguanidineacetat (German); 
Dodecylguanidine acetate; N-Dodecylguanidine acetate; 
Dodecylguanidine monoacetate; 1 -Dodecylguanidinium 
acetate; Dodguadine; Dodin; Dodine acetate; Dodine, 
mixture with glyodin; Doguadine; ENT 16,436; Guanidine, 
dodecyl-, acetate; Guanidine, dodecyl-, monoacetate; 
Laurylguanidine acetate 
Trade Names: AC 5223"; AMERICAN CYANAMID@ 

CYPREX"'. BASF Agricultural Products (Germany); 
CYPREX" 65W, BASF Agricultural Products (Germany); 
CYTOX" 2160; DOQUADINE"; EFUZIN@; KARPEN@; 
M E L P R E X @ ;  MELPREX"  6 5 ;  M I L P R E X @ ;  
QUESTURAN@; SULGEN@; SY LLIT", Chimac-Agriphar 
(Belgium); SYLLIT@ 65,  Chimac-Agriphar (Belgium); 

5223; APADODINE~;  C A R P E N E ~ ;  CURITAN@; 

TEBULAN~; TSITREX"; VANDODINE@; VENTUROL~; 
VONDODINE~ 
Producers: BASF Agricultural Products (Germany); 
Chimac-Agriphar (Belgium) 
Chemical Class: Guanidine 
EPMOPP PC Code: 04430 1 
California DPR Chemical Code: 245 
RTECS Number: MF 1750000 
EINECS Number: 2 19-459-5 
Uses: Used to control black spot on apples, pears and 
pecans; brown rot and foliar diseases on peaches and 
nectarines, cherries, strawberries, black walnuts and 
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sycamore trees. In industry, used as a biocide and vomiting when formulations containingpetroleum solvents 
preservative. are ingested. Otherwise, give large quantities of water and 
Human toxicity (l~ng-term)(’~: Intermediate-28.00 ppb, induce vomiting. Do not make an unconscious person vomit. 
Health Advisory References: 
Fish toxicity (threshold)(’’): Low-140.71 163 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Dodine (40 
CFR 180. I 72): 

CROP PPm 
Apple 5 
Cherry, sweet 5 
Cherry, tart 5 
Meat 0 
Milk 0 
Peach 5 
Pear 5 
Pecan 0.3 
Spinach 12 
Strawberry 5 
Walnut, black 0.3 
CarcinogedHazard Classcjkations 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPCRA Section 313 Form R de minimis concentration 
reporting level: 1 .O% 

Description: Colorless crystalline solid. Soluble in hot 
water; solubility = 630 mg/L @ 25°C. Molecular weight = 

287.44. Melting/Freezing point = 136°C. Vapor pressure = 

1 x mmHg @ 20°C. 
Incompatibilities: May not be compatible with nitrates. 
Moisture may cause hydrolysis or other forms of 
decomposition 
Determination in Air: Ionization. NIOSH IV 
Method# 1450, Esters.(’8) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation, burns, or pemanent injury. Inhalation should be 
avoided; use NIOSH-approved air purifying respirators for 
pesticides. Poisonous if inhaled or ingested. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Dodine,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:l/extoxnet.orst.edu/piVs/dodine.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Dodine”, 40 CFR 180.172, 
www.epa.pov/pesticides/food/viewtols.htm 
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E 

Em am ect i n Benzoate 

Use Type: Insecticide 
CASNumber: 137512-74-4; 155569-91-8 
Formula: C,,H,,NO,, (emanectin B,a) + C,,H,,NO,, 
(emamectin B,J 
Synonyms: Avermectin B,, 4"-deoxy-4"-(methylamino)-, 
(4"R)-,benzoate (salt); 4"-Epimethylamino-4"- 
deoxyavermectin B,, and B ,b benzoates; 4"-Epimethylamino 
-4"-deoxyavermectin B, benzoate (a mixture of minimum of 
80% 4"-epimethylamino-4"-deoxyavermectin B,, (25-sec- 
butyl) and a maximum of 20% 4"-epimethylamino-4"- 
deoxyavermectin B , b  (25-zso-propy1)benzoate 
Trade Names: AFFIRM@, Syngenta (Switzerland); 
DENIM@, Syngenta (Switzerland); MK 244@; MK-0244@; 
PROCLAIM@ Syngenta (Switzerland) 
Producers: Syngenta (Switzerland) 
Cltemical Class: Botanical 
EPMOPP PC Code: 122806 
California DPR Cltemical Code: 4020 
U.S. Maximum Allowable Residue Levels for  Emamactin 
Benzoate (40 CFR 180.505): 

CROP PPm 
Brassica, head and stem, subgroup 5a 0.025 
Celery 0.025 
Lettuce, head 0.025 
CurcinogedHazard Classifications 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: CAUTION or DANGER 
Description: White to off-white crystalline solid or powder. 
Melting/Freezing point = 143°C. Log K,,=4.95 (@ pH 7.0. 
Values above 3.0 are likely to bioaccumulate in marine 
organisms. 
Permissible Concentration in Water: No criteria set. 
Runoff fiom spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Slzort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 

breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
"Emamectin benzoate",  40  CFR 180.505, 
www.epa.trov/pesticides/food/viewtols.h tm 

Endosulfan (ANSI) 

Use Type: Insecticide and acaricide 
CAS Number: 1 15-29-7; 959-98-8 (alpha-isomer); 332 13- 
65-9 (beta-isomer) 
Formula: C,H,CI,O,S 
Alert: A Restricted Use Pesticide (RUP). 
Synonyms: Benzoepin (in Japan); Endosulphan; Ensodulfan 
( S p a n i s h ) ;  E N T  2 3 , 9 7 9 ;  A , P - 1 , 2 , 3 , 4 , 7 , 7 -  
Hexachlorobiclo(2,2,l)hepten-5,6-bioxymethylenesulfite; 
1,2,3,4,7,7-Hexachlorobiclo(2,2,1)hepten-5,6- 
bioxymethylenesulfite; Hexachlorohexahydromethano 2,4,3- 
benzodioxathiepin-3-oxide; 6,7,8,9,10,1O-Hexachloro- 
1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3- 
ber1zodioxathiepin-3-oxide; 1,4,5,6,7,7-Hexachloro-5- 
norborene-2,3-dimethanol cyclic sulfite; C,c'-( 1,4,5,6,7,7- 
h e x a c h l o r o - 8 , 9 , 1  O - t r i n o r b o r n - 5 - e n - 2 , 3 -  
y 1 en e ) ( d i in e t h y I s u 1 phi t e)  6,7,8,9,10,10 -hex a c h 1 o r o - 
1,5,5a,6,9,9a-hexahydr0-6,9-methano-2,4,3- 
benzodioxathiepin 3-oxide; 6,9-Methano-2,4,3- 
benzodioxathiepin, 6,7,8,9,10,1O-hexachloro- 1,5,5a,6,9,9a- 
hexahydro-, 3-oxide; NCI-C00566; OMS570;  
Rasayansulfan; Sulfurous acid cyclic ester with 1,4,5,6,7,7- 
hexachloro-5-norborene-2,3 -dimethanol 
alpha-isomer: a-Benzoepin; Endosul fan- 1 ; a-Endosul fan; 
Endosulfan-A; Endosulfan-a; 1,4,5,6,7,7-Hexachloro-5- 
norbornene-2,3-dimethanol, cyclic sulfite, endo-; 6,9- 
Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10- 
hexachloro-1,5,5a,6,9,9a-hexahydro-, 3-oxide, (3, 
5aP,6,9,9a.P)-; 5-Norbornene-2,3-dimethanol, 1,4,5,6,7,7- 
hexachloro-, cyclic sulfite, endo- 
bela-isomer: P-Benzoepin; Endosulfan-2; Endosulfan, beta; 
P-Endosu lfan; P-Ensodulfan (Spanish); 1,4,5,6,7,7- 
Hexachloro-5-norbornene-2,3-dimethanol, cyclic sulfite, 
exo-; 6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10- 
hexachloro- 1,5,5A,6,9,9A-hexahydro-, 3-oxide,  
(3a,5Aa,6D,98,9Aa)- 
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Trade Names: AFIDEN@; BEOSIT@; BIO 5,462@; 

CYCLODAN~; DE-PESTER@; DESTROY@, Pyosa 
Agroquimicos (Mexico); DEVISULPHAN@; DISSULFAN 
CE@, Milenia Agro Ciencias (Brazil); ENDOCEL@, Excel 
Industries (India); ENDOCIDE@; ENDOSOL@; END-O- 
SULFAN@, Helena Chemical Co. (USA); ENDOTAF@, 
Rallis India(1ndia); ENDOX@; ENSURE@; E-Z FLO@; FMC 
5462@; HEXASULFAN@; HILDAN@; HOE 267 l@; 
INSECTO@; INSECTOPHENE@; KENDAN', Kenso Corp. 
(Malaysia); KERNTOX@; KOP-THIODAN"; MALIX@; 
MAUX@; MOS-570; METHOFAN@, Makhteshim Agan 
(Israel); NIA 5462@, FMC Agricultural Products Group 
(USA), canceled 7/1/1987; NIAGARA 5,462@, FMC 
Agricultural Products Group (USA), canceled 7/1/1987; 
PHASER", Bayer Cropscience (Germany); ROCKY@, 
Calliope (France); THIFOR@; THIDAN@; THIMUL@; a- 

THIOKILL@, United Phosphorus (India); THIOFOR@; 
THIONEX@, Makhteshim Agan (Israel); THIOSULFAN@; 
THIOSULFAN THIONEL@; TIOVEL@ 
Producers: Agsin (Singapore); Aimco Pesticides Ltd. 
(India); Alcotan Laboratories (Spain); Bayer Cropscience 
(Germany); BEC Group (India); Bharat Pulverizing Mills 
(India); Bharat Rasayan (India); Biesterfeld Siemsgluess 
International. GmbH (Germany); Calliope (France); 
Chromos Agro (Croatia); Drexel Chemical (USA); 
Ehrenstorfer, Dr. (Germany); Excel Industries (India); FMC 
Agricultural Products Group (USA); Godavari Fertilisers 
and Chemicals (India); Gowan (USA); Helena Chemical Co. 
(USA); Hindustan Insecticides (India); Indiclay (India); 
Indo Gulf (India); Kenso Corp. (Malaysia); Ki-Hara 
Chemicals Ltd. (UK); Makhteshim Agan (Israel); Milenia 
Agro Ciencias (Brazil); Nagarjuna Agrichem (India); Pyosa 
Agroquimicos (Mexico); Rallis India (India); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchemikalien (Germany); Sinon (Taiwan); United 
Phosphorus (India; Vijayalakshmi Insecticides and 
Pesticides (India); Zago Asia Ltd. (Singapore) 
Chemical Class: A chlorinated cyclodiene 
EPMOPP PC Code: 07940 1 ; 079402 (alpha-isomer); 
079403 (beta-isomer) 
California DPR Chemical Code: 259 
ICSC Number: 0742 
RTECSNumber: -9275000 (alpha-isomer); RB9875200 
(beta-isomer) 
EEC Number: 602-052-00-5 
EINECS Number: 204-079-4 
Uses: Endosulfan is a chlorinated hydrocarbon insecticide 
and acaricide of the cyclodiene subgroup which acts as a 
poison to a wide variety of insects and mites on contact. 
Although it may also be used as a wood preservative, it is 
used primarily on a wide variety of food crops including tea, 
coffee, fruits, and vegetables, as well as on rice, cereals, 
maize, sorghum, or other grains. Formulations ofendosulfan 

CHLORTHIEPIN~; CLEAN-CROP@; CRISUFAN~; 

THIODAN@; P-THIODAN~; ~-THIONEX@; ~-THIONEX@; 

include emsulsifiable concentrate, wettable powder, ultra- 
low volume (ULV) liquid, and smoke tablets. It is 
compatible with many other pesticides and may be found in 
formulations with dimethoate, malathion, methomyl, 
monocrotophos, pirimicarb, triazophos, fenoprop, parathion, 
petroleum oils, and oxine-copper. It is not compatible with 
alkaline materials. Technical endosulfan is made up of a 
mixture of two molecular forms (isomers) of endosulfan, the 
alpha- and beta-isomers. 
Human toxicity (long-term)(77): In termed iat e 4 2 . 0  0 pp b , 
Health Advisory 
Fish toxicity ( thre~hold)'~~: Extra high-0.00446 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for Endosulfan 
(40 CFR 1ao.ia2): 

CROP PPm 
Alfalfa, hay 1 
Alfalfa, forage 0.3 
Almond 0.2 
Almond, hulls 1 
Apple 2 
Apricot 2 
Artichoke, globe 2 
Barley, straw 0.2 
Barley, grain 0.1 

Beet, sugar, roots 0.1 
Blueberry 0.1 
Broccoli 2 
Brussels sprouts 2 
Cabbage 2 
Carrot, roots 0.2 
Cattle, meat 0.2 
Cattle, fat 0.2 
Cattle, mbyp 0.2 
Cauliflower 2 
Celery 2 
Cherry 2 
Collards 2 
Corn, sweet, kernel plus 
cob with husks removed 0.2 
Cotton, undelinted seed 1 
Cucumber 2 
Eggplant 2 
Filbert 0.2 
Goat, meat 0.2 
Goat, fat 0.2 
Goat, mbyp 0.2 
Grape 2 
Hog, mbyp 0.2 
Hog, fat 0.2 
Hog, meat 0.2 
Horse, mbyp 0.2 
Horse, meat 0.2 
Horse, fat 0.2 

Bean 2 
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Kale 2 
Lettuce 2 
Melon 2 
Milk, fat 0.5 
Mustard greens 2 
Mustard, seed 0.2 
Nectarine 2 
Nut, macadamia 0.2 
Oat, grain 0.1 
Oat, straw 0.2 
Pea, succulent 2 
Peach 2 
Pear 2 
Pecan 0.2 
Pepper 2 
Pineapple 2 
Plum, prune 2 
Plum 2 
Potato 0.2 
Pumpkin 2 
Rapeseed, seed 0.2 
Raspberry 0.1 
Rye, straw 0.2 
Rye, grain 0.1 
Safflower, seed 0.2 
Sheep, mbyp 0.2 
Sheep, meat 0.2 
Sheep, fat 0.2 
Spinach 2 
Squash, winter 2 
Squash, summer 2 
Strawberry 2 

Sunflower, seed 2 
Sweet potato 0.2 

Sugarcane, cane 0.5 

Tea, dried 24 
Tomato 2 

Walnut 0.2 
Watercress 2 
Wheat, grain 0.1 
Wheat, straw 0.2 

Turnip, greens 2 

Carcinogen/Hazard Classifications 
Label Signal Word: DANGER-POISON 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Known ED 
Regulatory Authority: 
* Banned or Severely Restricted (Many Countries) (UN)(13’ 

Air Pollutant Standard Set (ACGIH)“) (HSE)‘33) 
(Argentina)(35) (former USSR)(35, 43) (OSHA)‘”) (Several 
States)@’) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 
substances 

Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); Toxic 
Pollutant (Section 40 1.15) 

(CAL/OSHA) 

EPA Hazardous Waste Number (RCRA No.): PO50 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10/10,000 Ib (4.54/4,540 

0 SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 

U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 

alpha-isomer: 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; Toxic Pollutant (Section 401.15) 
RCRA 40CFR268.48; 6 1 FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.023; Nonwastewater 
(mgikg), 0.066 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): 8080(0.1); 8250( 10) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B). Severe pollutant; as endosulfan 

beta-isomer; 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; Toxic Pollutant (Section 40 1.15) 
RCRA 40CFR268.48; 6 1FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.029; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L) : 80 SO( 0.0 5 )  
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B). Severe pollutant; as endosulfan 

U.S. Maximum Allowable Residue Levels for Endosulfan: 

Dried tea 24 

Descr@tion:The pure product is a colorless crystalline 
solid. The technical product is a light to dark brown waxy 
solid. “Technical grade endosulfan is composed of two 
stereochemical isomers: alpha-endosulfan and beta- 
endosulfan, in concentrations of approximately 70% and 
30%, respectively.” [RED (EPA)] It has a rotten egg or 
sulfur odor. Insoluble in water. MeltingRreezing point = 

108-1 10°C (a-isomer); 208-2 12°C @-isomer); 80°C 
(technical). Vapor pressure = 1.7 x lo-’ mmHg @ 20°C. 

kg) 

(0.454 kg) 

Appendix B). Severe pollutant 

(mgkg), 0.13 

CROP PPm 

Raw agricultural products 0.1 to 2 
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Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 1, Reactivity 0. Log KO, = 

3.58. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. 
Incompatibilities: Strong acids, strong bases. Hydrolysed 
by acids. Contact with alkalis forms toxic sulfur dioxide 
fumes. Corrosive to iron in the presence of moisture. 
Permissible Exposure Limits in Air: There is no OSHA(*’ 
PEL. The ACGIH(’), NIOSH”’, and HSE(33) has set a TWA 
of 0.1 mg/m3. HSE‘”) adds an STEL of 0.3 mgim’. The 
notation “skin” is added to indicate the possibility of 
cutaneous absorption. Argentina(3s) has the same limits. The 
former USSR‘”, 43) has set an MAC of 0.1 mg/m3 in 
workplace air as well as an MAC in ambient air of 
residential areas of 0.005 mg/m3 on a momentary basis and 
0.001 mgim’ on a daily average basis. Several states have 
set guidelines or standards for endosulfan in ambient air@’) 
ranging from 0.238 pg/m3 (Kansas) to 1.0 pglm’ (North 
Dakota) to 1.6 pg/m’ (Virginia) to 2.0 pg/m’ (Connecticut 
and Nevada) to 2.4 pg/m3 (Pennsylvania). 
Determination in Air: No test available. 
Permissible Concentration in Water: The U.S. EPA 
recommends that the amount of endosulfan in rivers, lakes, 
and streams should not be more than 74 parts per billion (74 
ppb). To protect freshwater aquatic life: 0.056 pg/L as a 24 
hr average, never to exceed 0.22 pg/L. To protect saltwater 
aquatic life: 0.0087 pg/L as a 24 hr average, never to exceed 
0.034 pg/L. To protect human health: 74.0 pg/L@). 
Mexicoos) has set an MAC of 2 pglL in estuaries and 0.2 
pg/L in coastal waters. Kansas@’) has set a guideline of 74.0 
pg/L for endosulfan in drinking water. 
Determination in Water: Methylene chloride extraction 
followed by gas chromatography with electron capture or 
halogen specific detection (EPA Method 608) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. Can be absorbed through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Endosulfan may affect the central 
nervous system, blood, resulting in irritability, convulsions 
and renal failure. High level exposure at may result in death. 
The effects may be delayed. Ingestion of endosulfan may 
result in nausea, vomiting, and diarrhea. Dizziness, 
agitation, nervousness, tremor, incoordination, and 
convulsions may also occur. Central nervous system 
depression may terminate in respiratory failure. Contact with 
endosulfan may irritate or bum the skin, eyes, and mucous 
membranes. The probable oral lethal dose is 50 to 500 
mgikg, or 1 teaspoonful to 1 ounce for a 150 Ib person. The 
LD,, (oral, rat) = 18 mgkg (highly toxic). Death has 
occurred within 2 hours of heavy dust exposure during 
bagging operations. 
Long Term Exposure: Repeated exposure may cause brain 
damage, causing convulsions, loss of coordination, and 

memory loss. May cause liver and kidney damage. Studies 
of the effects of endosulfan on animals suggest that long- 
term exposure to endosulfan can also damage the kidneys, 
testes, and liver and may possibly affect the body’s ability 
to fight infection. However, it is not known if these effects 
also occur in humans. The U.S. EPA does not know if 
children are more sensitive to endosulfan than adults. The 
U.S. EPA does not know ifendosulfan can affect the ability 
of people to have children or if it causes birth defects. Large 
amounts of endosulfan damaged the testes of animals, but it 
is not known if this damaged their ability to reproduce. 
Some birth defects have been seen in the offspring of 
animals ingesting endosulfan during pregnancy. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving organophosphate or carbamate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of organophosphates. Liver and kidney function 
tests. Examination of the nervous system. EEG. 
FirstAid: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Consult hospital or poison 
control center on use of antidotes. Transport to health care 
facility. 
References: 
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Endothall (ANSI) 

Use Type: Herbicide 
CAS Number: 145-73-3; 129-67-9 (disodium salt) 
Formula: C,H,,NO,PS 
Alert: A General Use Pesticide (GUP) 
Synonyms: 1,2-Dicarboxy 3,6-endoxocyclohexane; 3,6- 
Endooxohexahydrophthalic acid; Endothal (Great Britian); 
Endothal chlorophenoxy herbicide; Endothall technical; 3,6- 
Endoxohexahydrophthalic acid; 3,6-Epoxycyclohexane- 1,2- 
d i c a r b o x y l i c  a c i d ;  3 , 6 - E n d o - e p o x y -  I , 2 -  
cyclohexanedicarboxylic acid; Hexahydro-3,6-endo- 
oxyphthalic acid; 7-0xabicycIo(2.2.1 )heptane-2,3- 
dicarboxylic acid 
Trade Names: ACCELERATE’, Cerexagri North America 
(USA); AQUATHOL’; DES-I-CATE’, Cerexagri North 
America (USA); HYDOUT’; HYDROTHAL-47’; 
HYDROTHOL’; NIAGARATHOL@; RIPENTHOL’; TRI- 

Producers: ATOFINA Chemicals (France); Cerexagri 
North America (USA); Ehrenstorfer, Dr. (Germany); Sigma- 
Aldrich Laborchemikalien (Germany) 
Chemical Class: Dicarboxylic acid 

ENDOTHAL’ 

EPMOPP PC Code: 03 890 1 
California DPR Chemical Code: 5813 
RTECSNumber: RN7875000; RN8225000 (disodium salt) 
Uses: Endothall is used as a cotton defoliant and as a 
selective contact herbicide on both terrestrial and aquatic 
weeds. The potassium and amine salts of endothall are used 
as aquatic herbicides to control a variety of plants including 
plankton, pondweed, niad, coontail, milfoil, elodea, and 
algaes in water bodies and rice fields. Endothall is also used 
to control annual grass and broadleaf weeds in sugar beets, 
spinach and turf. It reduces sucker branch growth in hops. 
Endothall is a desiccant to aid the harvest of alfalfa, 
potatoes, clover, and cotton. 
Human toxicity (l~ng-terrn)‘~~: Very low-I 00.00 ppb, 
MCL (Maximum Contaminant Level) 
Fish toxicity Low-240.32545 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Endothall 
(40 CFR 180.293 and 180.319): 

CROP PPm 
Beet, sugar 0.2 
HOP 0.1 
Potato 0.1 
Rice, straw 0.05 
Rice, grain 0.05 
Cotton, undelinted seed 0.1 
Water, potable 0.2 
Carcinogen/Hazard Classifications 
Label Signal Word: WARNING-EPA Toxicity Class 11, 
moderately toxic 
WHO Acute Hazard: Group 11, moderately hazardous for 
the disodium salt 
Regulatory Authority: 

Banned or Severely Restricted (Several Countries) 

AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CAL/OSHA) as chlorophenoxy 
pesticides 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
EPA Hazardous Waste Number (RCRA No.): PO88 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
Safe Drinking Water Act: MCL, 0.1 mg/L; MCLG, 0.1 
mg/L; Regulated chemical (47 FR 9352) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 

Description: When pure, a white crystalline solid. The 
technical grade is a light brown liquid. Soluble in water; 
solubility = 100 g/l @ 20°C. Molecular weight = 186.18. 
Melting/Freezing point = 144OC with conversion to the 
anhydride. 
Permissible Exposure Limits in Air: No standard set. 

(UN)“” 

(454 kg) 
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Permissible Concentration in Water: A no-observed- 
adverse effects-level (NOAEL) of 2 mgkglday has been 
determined by EPA. This gives a reference dose (or 
acceptable daily intake) of 0.02 mglkglday on the basis of 
which a lifetime health advisory of 0.14 mg1L (140 ,ug/L) 
was calculated. 
Routes of Entry: Inhalation, ingestion, eye andlor skin 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Irritates eyes, skin and respiratory 
tract. Poisonous: approximate lethal dose (human) is about 
2.5 teaspoonful. Little information was found in the 
available literature on the health effects of endothall in 
humans except for one case history of a young male suicide 
victim who ingested an estimated 7 to 8 g of disodium 
Endothall in solution (approximately 100 mg Endothall 
ionkg) Repeated vomiting was evident. Autopsy revealed 
focal hemorrhages and edema in the lungs and gross 
hemorrhage of the gastrointestinal (GI) tract. 
Long Term Exposure: May be mutagenic. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
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Information Profile, Endothall,” Oregon State University, 
C o r v a l l i s ,  O R  ( S e p t e m b e r  1 9 9 5 ) .  
http:l/ace.orst.edu/infolextoxnetlpipslendothal .htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Endothall”, 40 CFR 180.293 and 180.3 19, 
http:l /~~~.epa.~ov/pesticides/~ood/vie~vtols. l i tm 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 8, No. 6, 51-56 (1988). 
U.S. Environmental Protection Agency, “Health 
Advisory: Endothall,” Washington, DC, Office of 
Drinking Water (August 1987). 

Endothion 

Use Type: A systemic insecticide 
CAS Number: 2778-04-3 
Formula: C,H,,O,PS 
Alert: Endothion is not sold in the U.S. or Canada. 

Synonyms: O,O-Dimethyl-S-(5-methoxy-4-oxo-4H-pyran- 
2-y1)phosphorothioate; O,O-Dimethyl-S-((5-methoxy-pyron- 
2-yl)-methyl)-thiolphosphat (German); Phosphorothioate; 
O,O-Dimethyl-S-(5-methoxypyronyl-2-methyl) 
thiolphosphate; Endotiona (Spanish); ENT 24,653; 5- 
Methoxy-2-(Dimethoxyphosphinylthiomethyl)pyrone-4; S- 
5-Methoxy-4-oxopyran-2-ylmethyl d i m e t h y l  
phosphorothioate; S-((5-Methoxy-4H-pyron-2-yl)-methyl)- 
0,O-dimethyl-monothiofosfaat (Dutch); S((5-Methoxy-4H- 
pyron-2-yl)-methyl)-O, 0-dimethyl-monothiophosphat 
(German); S-(5-Methoxy-4-pyron-2-ylmethyl)dimethyl 
phosphorothiolate; Thiophosphate de 0,O-dimethyle et de 
S-((5-methoxy-4-pyronyl)-methyle) (French) 
Trade Names: AC- 1 8,737@; ENDOCID@; ENDOCIDE@; 
EXOTHION@; NIA-5767@, FMC Agricultural Products 
Group (USA); NIAGARA 5767@, FMC Agricultural 
Products  Group (USA); PHOSPHATE 1 O @ ;  

Producers: FMC Agricultural Products Group (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 422 100 
RTECS Number: IF8225000 
Uses: This material is a systemic insecticide. It is not sold 
in the U S .  or Canada. 
Regulatory Authority: 

Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (227/4,540 

Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

AB 1803-Well Monitoring Chemical (CAL) 
Description: Endothion is a white crystalline solid. Slight 
odor. Highly soluble in water. Molecular weight = 280.27. 
Melting/Freezingpoint = 96°C. Hazard Identification (based 
on NFPA-704 M Rating System): Health 4, Flammability 1, 
Reactivity 0. 
Incompatibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms of exposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of 
reflexes and loss of sphincter control. Exposure may cause 
psychotic behavior, loss of coordination, unconsciousness, 
and rarely, convulsions. This material is poisonous to 
humans. Its toxic effects are most likely related to action on 
the nervous system, The LD,, (oral, rat) = 23 mg/kg (highly 

PHOSPHOPYRON~; PHOSPHOPYRONE~ 

kg) 

kg) 
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toxic). Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Endothion may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttack: Cholinesterase inhibitor; cumulative effect 
is possible. Endothion may damage the nervous system with 
repeated exposure, resulting in convulsions, respiratory 
failure. May cause liver damage. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 

respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagimask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Ifvictim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specifically 
instructed by poison control to induce vomiting by way of 2 
tablespoons ofsyrup of ipecuc (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.01 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 



 

hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgkg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Endothion,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Use Type: Insecticide and avicide 
CAS Number: 72-20-8 
Formula: C,,H,CI,O 
Alert: A Restricted Use Pesticide (RUP). Most uses were 
canceled in 1980 and it has not been produced or sold for 
general use in the United States since 1986. It is a persistent 
and acutely toxic insecticide. Human toxicity (long-term): 
High. 
Synonyms: 2,7:3,6-Dimethanonaphth(2, 3-b)oxirene, 
3,4,5,6,9,9-hexachloro-l a,2,2a,3,6,6a,7,7a-octahydro- 
,(aa,2.P,2@,2ap,3a(,6a,6ap,7P,7aa)-; Endrina (Spanish); 
Endrine (French); ENT 17,25 1; (Ir, 4s, 4as, ss, 7r, 8r, 8ar)- 
1,2,3,4,1O-Hexachloro-l,4,4a,5,6,7,8,8a-octahydro-6,7- 
e p o x y -  1 , 4 : 5 , 8 - d i m e t h a n o  n a p h t h a l e n e ;  
Hexachloroepoxyoctahydro-endo,endo-dimethano 
napthalene; 1,2,3,4,10,1 O-Hexachloro-6,7-epoxy- 
1,4,4a,5,6,7,8,8a-octahydro- 1,4-endo-endo- 1,4,5,8- 
dimethanonaphthalene; NCI-COO 157 
Trade Names: COMPOUND 269@; EN 57”; ENDREX”; 
E N D R I C O L ” ;  E N D R I N  C H L O R I N A T E D  
HYDROCARBON INSECTICIDE@; HEXADRIN@; 

Producers: Sigma-Aldrich Laborchemikalien (Germany) 
Chemical Class: Organochlorine; Halo-organics 
EPMOPP PC Code: 04 160 1 

MENDRIN”; NENDRIN~; OKTANEX” 

California DPR Chemical Code: 262 
ICSC Number: 1023 
RTECS Number: I01575000 
EEC Number: 602-05 1 -00-X 
Uses: Endrin is an insecticide which has been used to 
control insects, rodents, and birds, mainly on field crops 
such as cotton, maize, sugarcane, rice, cereals, ornamentals, 
and other crops. It has also been used for grasshoppers in 
non-cropland and to control voles and mice in orchards. 
Once widely used in the US, most uses were canceled in 
1980 and it has not been produced nor sold in the U.S. since 
1986. It is not easily dissolved in water and can remain in 
the soil for more than 14 years. 
Human toxicity ( l~ng- i e rm) ‘~~:  High-2.00 ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (t l~reshold)‘~~: Extra high-0,00440 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CnrcinogenLHazard Classifications 
U.S. EPA Carcinogens: Group D, unclassifiable 
California Prop 65: Listed; Developmental toxin 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Banned or Severely Restricted (Many Countries) (UN)(I3) 
Air Pollutant Standard Set (ACGIH)“) (Australia) 
(HSE)(33) (DFG)(3) (Israel) (Mexico) (OSHA)‘”) (Several 
States)@’) (Several Canadian Provinces) - AB 1803-Well Monitoring Chemical (CAL) 
EPAISARA 302 (EPCRA) Extremely hazardous 

MCL (Maximum Contaminants Levels) list of 

Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFR117.3 (same as CERCLA, see below); 40CFR423, 
Appendix A, Priority Pollutants. 
EPA Hazardous Waste Number (RCRA No.): P051; 
DO12 
RCRA Toxicity Characteristic (Section 261.24), 
Maximum Concentration of Contaminants, regulatory 
level, 0.02 mg/L 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.0028; Nonwastewater 
(mgikg), 0.13 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ugIL): SOSO(O.1); 8250( 10) 
Safe Drinking Water Act: MCL, 0.0002 mgIL; MCLG, 
0.002 mgIL; Regulated chemical (47 FR 9352) 

substances 

contaminants (CAL) 

(CALIOSHA) 
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SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (227/4,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Mexico, Drinking Water Criteria, 0.07 mg/L. 
Description: Endrin is the common name of one member of 
the cyclodiene group of pesticides. It is a cyclic 
hydrocarbon having a chlorine-substituted, methano-bridge 
structure. Endrin is a white, crystalline solid. Almost 
odorless. Insoluble in water. Molecular weight = 380.88. 
Melting/Freezing point = 230°C (decomposes). Vapor 
pressure = 1.9 x lo-’ mmHg @ 25°C; Mixture in xylene: 
Flash point = 27°C. Explosive limits: LEL = 1.1%; UEL = 

7.0%. Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 1, Reactivity 0. Log KO, = 

5.6. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. 
Incompatibilities: Parathion, strong acids (forms explosive 
vapors), strong oxidizers. Slightly corrosive to metal. 
Permissible Exposure Limits in Air: The OSHA(*) PEL, the 
HSE(33) TWA and the DFCJ‘~) and ACGIH(’) value is 0.1 
mg/m3 TWA. The notation “skin” indicates the possibility 
of cutaneous absorption. Australia, Israel, Mexico, and the 
Canadian provinces of Alberta, BC, Ontario, and Quebec 
use the same TWA as OSHA and Alberta, BC, HSE(’3) and 
Mexico set a STEL of 0.3 mg/m3 and that set in Germany is 
1 .O mg/m3(35). The NIOSH(*) IDLH level = 2 mg/m3. Several 
states have set guidelines or standards for Endrin in ambient 

ranging from 0.07 pg/m3 (Pennsylvania) to 0.238 
pglm’ (Kansas) to 1.0 pg/L (North Dakota) to 1.6 pg/L 
(Virginia) to 2.0 pg/L (Connecticut and Nevada). 
Determination in Air: Collection by filter/chromosorb tube- 
102; workup with toluene; analysis by gas 
chromatographyielectrochemical detection; NIOSH IV, 
Method #55 19°8’. 
Permissible Concentration in Water: To protect freshwater 
aquatic life: 0.0023 pg/L as a 24 hr average, never to exceed 
0.18 pg/L. To protect saltwater aquatic life: 0.0023 p g L  as 
a 24 hr average, never to exceed 0.037 pg/L. To protect 
human health: 1 .O pg/L@). According to a UN publi~ation‘~~), 
the limit on Endrin in drinking water delivered at the tap is 
0.2 pg/L. Mexico has imposed limits on Endrin in water‘35) 
as follows: 2 pg/L in estuaries; 1 pg/L in receiving waters 
used for drinking water supply and 0.2 pg/L in coastal 
waters. The U.S. EPA has derived a no-observed-adverse 
effects-level (NOAE) of 0.045 mgkgiday on the basis of 
which they have arrived at a long-term health advisory of 16 
pg/L and a lifetime health advisory of 0.32 pg/L. 
Massachusetts has set a standards of 0.2 pg/L and Maine a 
guideline of 0.2 pg/L for Endrin in drinking water(6’). 
Mexico’s drinking water criteria is 0.07 mg/L. 

kg) 

(0.454 kg) 

Appendix B), severe pollutant 

Determination in Water: Methylene chloride extraction 
followed by gas chromatography with electron capture or 
halogen specific detection (EPA Method 608) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. Quickly passes through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact can irritate the skin and eyes 
and may affect vision. Inhalation can cause irritation of the 
respiratory tract. Exposure can cause headache, nausea, 
vomiting, diarrhea, loss of appetite, sweating and weakness, 
lightheadedness, dizziness, convulsions and unconciousness. 
Lower exposure can affect concentration, memory and 
muscle coordination. Endrin can cause death by respiratory 
arrest. Symptoms include headache, nausea, vomiting, 
dizziness, tremors, convulsions, loss of consciousness, rise 
in blood pressure, fever, frothing of the mouth, deafness, 
coma, and death. This material is extremely toxic. It is 
rapidly absorbed through the skin. Symptoms appear 
between 20 minutes and 12 hours after exposure. Doses of 
1 mgkg can cause symptoms. Also, it is a central nervous 
system depressant and hepatotoxin. Inhalation may cause 
irritation to nose and throat, and sudden convulsions, which 
may occur from 30 minutes to 10 hours after exposure. 
Recovery is usually rapid, but headache, dizziness, lethargy, 
weakness, and weight loss may persist to 2 to 4 weeks. 
Prolonged breathing or ingestion can result in an onset of 
symptoms in 3 hours at a dose of 1 mg per kg of body 
weight. Ingestion of 12 grams has caused death. Pregnant 
women are considered to be at special risk. A rebuttable 
presumption notice against pesticide registration was issued 
on July 27, 1976 by EPA on the basis of oncogenicity, 
teratogenicity, and reductions in endangered species and 
non-target species. 
Long Term Exposure: May damage the developing fetus. 
May damage the nervous system causing numbness and 
weakness in the extremities. Repeated exposure may cause 
personality changes of depression, anxiety and/or irritability. 
May cause anorexia. High or repeated exposure may cause 
liver damage. Studies in animals confirm that endrin’s main 
target is the nervous system. Birth defects, especially 
abnormal bone formation, have been seen in some animal 
studies. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 



 

is increased, even ifresults are in lower ranges of “normal.” EPN 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels Use Type: Insecticide 
recover. If symptoms develop or overexposure occurs, cAs Number: 04-64-5 

Formula: C,,H,,NO,PS repeat the above tests as soon as possible and get an exam 

by the U.S. EPA on August 31, 1988. Effective June 9, Consider chest x-ray following acute overexposure 
Do not drink any alcoholic beverages before or during use. 1993, the U.s. EPA the revocation of all 

tolerances for residues of the insecticide EPN in or on Alcohol promotes absorption of organophosphates. 
Examination of the nervous system. Electroencephalogram various agricultural commodities. These tolerances are listed 
(a test for abnormal seizure activity). Blood Endrin level. in  4o CFR 9. Human toxicity (long-term): Very high, 

S y  n o n y m s : 0 - A e t h y 1 - 0 - N ( 4 - n i t r o p h e n y 1 ) - Liver and kidney function tests. 
First Aid: Speed in removing material from eyes and skin is phenylmonothiophosphonat ENT 7,798; 0- 
of extreme importance. If this chemical gets into the eyes, Ester-p-nitrophenol with 0-ethylphenyl phosphonothioate; 

Ethoxy-4-nitrophenoxyphenylphosphine sulfide; 0-Ethyl-O- remove any contact lenses at once and irrigate immediately 

[(4-nitrofenyl)-fenyl]monothiofosfonaat (Dutch); 0-Ethyl- for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 0-(4-nitrophenyl)-benzenethionophosphonate~ Ethyl-p- 

b e n z e n e  t h i on o p h o s p  h a t  e ; Et  h y I -p - n it r o p h e n y I immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. If this b e n z e n e  sp  o n  a t e  t h y  -p - t r  op  ny  I 
chemical has been inhaled, remove from exposure, begin phenylphosphonothioate; 0-Ethyl-0-p-nitrophenyl 

phenylphosphonothioate; O-Ethyl-O-(4-nitrophenyl rescue breathing (using universal precautions) if breathing 

promptly to a medical facility. When this chemical has been p hen  y 1 p h o s p  h o n o t h i o  a t e ; E t h y I -p -n i t r o p  hen y I 
t h i o n o  b e n z e  n e p  h o s p  h at  e ; 0- E t h y I p hen y 1 - p -  swallowed, get medical attention. Give large quantities of 

water and induce vomiting. Do not make an unconscious nitrophenylthiophosphonate; Thionobenzenephosphonic 
acid Ethyl-p-nitrophenyl ester person vomit. 

Trade Names: NIAGARA@, FMC Agricultural Products References: 

Group (USA), 10/23/1983; PIN@; SANTOX@; TRIPLE U.S. Department of Health and Human Services; Agency 

KILL T@, Helena Chemical (USA), canceled 3/3/1983; for Toxic Substances and Disease Registry, “ToxFAQs 

VETO@, Drexel Chemical (USA), canceled 7/1/1987 for Endrin,” Atlanta, GA (September 1997). 

Producers: Drexel Chemical (USA); DuPont (USA); FMC http:!/w\wv.atsdr.cdc.~ov/tfacts89.html 

Agricultural Products Group (USA); Helena Chemical 
(USA); Hokko Chemical Industry (Japan); Nissan Chemical ”Hazardous Substance Fact Sheet: Endrin,” Trenton, NJ 

Industries (Japan); Sankei Chemical (Japan); Sigma-Aldrich (December, 1998). 
http:!/www.state.ni .uslhealth!eoh/rtkweb/O825.pdf Laborchemikalien (Germany); Sumitomo Chemical (Japan) 
U.S. Environmental Protection Agency, Endrin: Ambient Chemical Class: Organophosphate 

EPMOPP PC Code: 04 180 1 Water Quality Criteria, Washington, DC (1980). 
U.S. Environmental Protection Agency, Reviews of the California DPR Chemical Code: 263 

ICSC Number: 0753 Environmental Effects of Pollutants: XIII, Endrin, Report 

RTECS Number: TB 1925000 EPA-600/1-79-005, Cincinnati, OH (1 979). 
U.S. Environmental Protection Agency, Endrin, Health 

EEC Number: 0 15-036-00 
and Environmental Effects Profile No. 99, Washington, 

Human toxicity (l~ng-term)‘~’): Extra high-0.07 ppb, 
Health Advisory DC, Office of Solid Waste (April 30, 1980). 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Fish toxicity ( tI tre~hold)(~~: High-1.5 1635 ppb, MATC Materials Report,” 1, No. 5, 55-57 (1981). (Maximum Acceptable Toxicant Concentration) U.S. Environmental Protection Agency, “Chemical 
Carcinogen/Hazard Classflcations Profile: Endrin,” Washington, DC, Chemical Emergency 
Label Signal Word: DANGER Preparedness Program (November 30, 1987). 
WHO Acute Hazard: Class 1 a, extremely hazardous New York State Department of Health, “Chemical Fact 
Regulatory Authority: Sheet: Endrin,” Albany, NY, Bureau of Toxic Substance Banned or Severely Restricted (Several Countries) 

Assessment (August 1987) 
California Environmental Protection Agency “Chemical Very Toxic Substance (World Bank)‘”) 
List of Lists,” Sacramento CA (February 1997). AB 1803-Well Monitoring Chemical (CAL) 

Ofthe system’ consider count’ Alert: ,411 registered ofEpN in the U.S. were canceled 

contacts the skin’ remove contaminated ‘lothing and wash nitrophenylbenzenethionophosphonate; Ethyl-p-nitrophenyl 

has stopped, and CPR if heart action has stopped. Transfer pheny1)phenylphosphonothioate; O-Ethyl-U-p-nitrophenyl 

New Jersey Department of Health and Senior Services, 

(UN)‘”) 
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Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Air Pollutant Standard Set (ACGIH)“) (DFG)‘3) 
(Argentina)(35) (Several States)@’) 
Water Pollution Standard Proposed (Japan)(3’) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45,414,540 

SuperhndiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) 

kg) 
Description: EPN is a light yellow crystalline solid with an 
aromatic odor [pesticidelor a n amber-brown liquid above 
36°C (technical grade). Molecular weight = 323.29. 
MeltingIFreezing point = 36°C. Vapor pressure = 3.4 x lo-’ 
mmHg @ 20°C; 2.9 x lo4 mmHg @ 100°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 4, Flammability 1, Reactivity 0. Insoluble in water. 
Log KO,= 4.97. Also reported at 3.89. Values at or above 
3.0 are likely to bioaccumulate in marine organisms. 
Physical and toxicological properties may be affected by the 
carrier solvents used in commercial formulations. 
Incompatibilities: Reaction with oxidizers. Contact with 
alkalies causes decomposition (hydrolysis) producing p -  
nitrophenol. 
Permissible Exposure Limits in Air: The OSHA‘2) PEL, the 
DFG[3) an Argentina(”) TWA value“) is 0.5 mg/m3. The 
ACGIH“) recommends a TWA of 0.1 mg/m3. The notation 
“skin” indicates the possibility of cutaneous absorption. The 
NIOSH(Z)IDLH level = 5 mg/m’. Various STEL values have 
been set in various countries: 1.5 mg/m3 in Argentina, 2.0 
mg/m3 in the US and 5.0 in Germany(3s). Some states have 
set guidelines or standards for EPN in ambient air@’)ranging 
from 5.0 pg/m3 (North Dakota) to 10.0 pg/m3 (Connecticut) 
to 12.0 pg/m3 (Nevada). 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV 
Method #5600(’*’, Organophosphorus pesticides. Collection 
on a f i l ter ,  workup with isooctane,  Gas 
chromatography/Flame photometric detection for sulfur, 
nitrogen, or phosphorus; NIOSH IV, Method #50 12“*’. 
Permissible Concentration in Water: Japan‘35) has set an 
effluent maximum of 1 mg/L and an environmental water 
quality standard of zero. 
Routes of Entry: Inhalation, ingestion, skin absorption, skin 
and/or eye contact. Passes through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: A cholinesterase inhibitor. EPN can 
affect the nervous system, causing convulsions and possible 
respiratory failure. Exposure may result in unconsciousness 
or death. The effects may be delayed. Medical observation 
is indicated. This material may be fatal is swallowed. It is 

poisoiious if inhaled and extremely hazardous by skin 
contact. Repeated exposure may, without symptoms, be 
increasingly hazardous. The estimated fatal oral dose is 0.3 
grams for a 150 Ib (70 kg) person. Acute exposure to EPN 
may produce the following signs and symptoms: pinpoint 
pupils, blurred vision, headache, dizziness, muscle spasms, 
and profound weakness. Vomiting, diarrhea, abdominal 
pain, seizures, and coma may also occur. The heart rate may 
decrease following oral exposure or increase following 
dermal exposure. Hypertension (high blood pressure) is not 
uncommon. Respiratory symptoms include dyspnea 
(shortness of breath), respiratory depression and respiratory 
paralysis. Giddiness, slurred speech, confusion, and 
psychosis may also be observed. A rebuttable presumption 
against pesticide registration was issued for EPN on 
September 19, 1979 by EPA on the basis of neurotoxicity. 
Delayed pulmonary edema may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. EPN may damage the nervous system with 
repeated exposure, resulting in convulsions, respiratory 
failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, cardiovascular 
system, central nervous system, eyes, skin, blood 
cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure 
Do not drink any alcoholic beverages before or during use. 
Alcohol promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
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minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use baglmask apparatus. If 
breathing is difficult, administer oxygen through bag/mask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 g k g  
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 
cases you may be specifically instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 

or pediatric dose of 0.01 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 
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EPTC 

Use Type: Herbicide 
CAS Number: 759-94-4 
Formukc: C,H,,NOS 
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Alert: Some formulations are Restricted Group Pesticides 

Synonyms: S-Aethyl-N,N-dipropylthiocarbamat (German); 
Carbamic acid, dipropylthio-, S-ethyl ester; Carbamothioic 
acid, dipropyl-, S-ethyl ester; Caswell No. 435; 
Dipropylcarbamothioic acid S-ethyl ester; N, N- 
Dipropylthiocarbamic acid S-ethyl ester; Ethyl di-N- 
Propylthiolcarbamate; S-Ethyl dipropylcarbamothioate; 
E t  h y  1 N ,  N -  d i p r o p  y1 t h  i o c  a r b a m  a t  e ;  E t h y  I 
Dipropylthiocarbamate; S-Ethyl dipropylthiocarbamate; S- 
Ethyld ipropyl th iocarbamate ;  S-Ethyl-N,N-Di-N- 
propylthiocarbamate; Ethyl NN-Di-N-propylthiolcarbamate; 
Ethyl N,N-dipropylthiolcarbamate; FDA 1541 ; NSC 40486 
Trade Names: ALIROX@; EPTAM@. Makhteshim-Agan 
(Israel); EPTAM@ 6E, Makhteshim-Agan (Israel); EPTAM 
2.3G (granular, 2.3% by weight); EPTAM 10G (granular, 
10% by weight); ERADICANE@, Makhteshim-Agan (Israel) 
and Epochem (China); EPTC, Makhteshim-Agan (Israel); 

1608; TORBIN@ 
Producers: Drexel Chemical (USA); Epochem (China); 
Makhteshim-Agan (Israel); Syngenta (Switzerland) 
Chemical Class: Thiocarbamate 
EPMOPP PC Code: 04 140 1 
California DPR Chemical Code: 264 
ICSC Number: 0469 
RTECS Number: FA4550000 
EEC Number: 006-030-00-0 
EZNECS Number: 2 12-073-8 
Uses: EPTC is a pre-emergence and early post-emergence 
herbicide used to control the growth of germinating annual 
weeds, including broadleaves, grasses, and sedges. It is used 
in every region of the United States in the production of a 
wide variety of food crops. The heaviest usage is in the Corn 
Belt, Northeastern and Mid-Atlantic states, Coastal and 
Northern Great Plains and in the Pacific Northwest on corn, 
potatoes, sweet potatoes, dry beans, peas, alfalfa, and snap 
beans. EPTC is also used on home-grown vegetables and 
ornamentals. 
Human toxicity (l~ng-term)"~): Very low-I 75.00 ppb, 
Health Advisory 
Fish toxicity Very low-I 848.27939 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CrircinogedHazard Classifications 
U.S. EPA Carcinogens: Not likely a carcinogen 
California Prop. 65: Developmental toxin 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: 

RCRA Section 26 1 Hazardous Constituents 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPA Hazardous Waste Number (RCRA No.): U390 

( R W  

GENEP~EPTC; R-I 6 0 8 ~ ;  SHORTSTOP@; STAUFFER~ R 

RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0.003; Nonwastewater (mg/kg), 1.4 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Actively registered pesticide in California. 

Description: Liquid or granular material. Slightly soluble in 
water; solubility = 370 ppm. Molecular weight = 189.34. 
Vapor pressure = 0.035 mmHg @25"C. Boiling point = 

23 1°C. Flash point = 115°C. Log KO, = 3.22. Values at or 
above 3.0 are likely to bioaccumulate in marine organisms. 
Physical and toxicological properties may be affected by the 
carrier solvents used in commercial formulations. 
Incompatibilities: Reacts violently with powerful oxidizers 
such as calcium hypochlorite. 
Permissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Long Term Exposure: A cholinesterase inhibitor. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Note tophysician 
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or authorized medical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 
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U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Facts EPTC” Office of 
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Esfenvalerate 

Use Type: Insecticide 
CAS Number: 66230-04-4 
Formula: C,,H,,CINO, 
Synonyms: Benzeneacetic acid, 4-chloro-a-( 1 -methylethyl)- 
, cyano (3-phenoxyphenyl)methyl ester, [s-(R*,R*)]-; [s- 
(R*,RC)]-4-Chloro-a-( 1 -methylethyl)benzeneacetic acid, 
cyano(3-phenoxypheny1)methyl ester; s-(R*,R*)-Cyano (3- 
phenoxyphenyl) methyl 4-chloro-2-( 1 -methylethyl) benzene- 
; Fenvalerate A-a; (q-a-Cyano-3-phenoxybenzyl (S)-2-(4- 
chloropheny1)isovalerate; s-Fenvalerate (q-a-Cyano-3- 
phenoxybenzyl (S)-2-(4-chlorophenyl)-3-methylbutyrate 
Trade Names: AMERICARE@, Boehringer Ingelheim 
(Germany); ASANA@, DuPont Crop Protection (USA); 
ASANA-XL@, DuPont Crop Protection (USA); ASANA@ 
DPX-YB656-84, DuPont Crop Protection (USA); 
ENFORCER@; EVERCIDE@, Mclaughlin Gormley King 
(USA); HALMARK@; OMS-3023@; S-l844@; S-5602 

SUMICIDIN A-ALPHA@ 
Producers: Agsin (Singapore); Boehringer Ingelheim 
(Germany); Bonide Products (USA); DuPont Crop 
Protection (USA); Mclaughlin Gormley King (USA); 
Shandong Huayang Pesticide Group (China) 
Chemical Class: Pyrethroid; botanical 
EPMOPP PC Code: 109303 
California DPR Chemical Code: 232 1 
Uses: Esfenvalerate is a synthetic insecticide used to control 
wide range of pests such as moths, flies, beetles, and other 
insects. It is used on vegetable crops (soya beans, sugar 
cane), tree fruit, cotton, maize, sorghum and nut crops, and 
non-crop lands. It also is used on a wide variety of 
household pests. It is usually mixed with a wide variety of 

ALPHA@; SUMI-ALFA@; SUMI-ALPHA@; SS-PYDRIN@; 

other types of pesticides such as carbamate compounds or 
organophosphates and has the naturally occurring compound 
fenvalerate for use in the U.S. Esfenvalerate is almost 
identical to fenvalerate. Much of the data for fenvalerate is 
applicable to the pesticide esfenvalerate because the two 
compounds contain the same components. The only 
differences in the two products are the relative proportions 
ofthe four separate constituents (isomers). Esfenvalerate has 
become the preferred compound because it requires lower 
applications rates than fenvalerate, is less chronically toxic, 
and is a more powerful insecticide. 
Human toxicity (long-term)(77): Very low-140.00 ppb, 
Health Advisory 
Fish toxicity (thre~hold)‘~~’: Extra high-0.00338 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  
Esfenvalerate (40 CFR 180.533): 

CROP PPm 
Artichoke, globe 1 
Beet, sugar, dried pulp 2.5 
Beet, sugar, roots 0.5 

Egg 0.03 
Kiwifruit 0.5 
Kohlrabi 2 
Lettuce, head 5 
Mustard greens 5 
Poultry, fat 0.3 
Poultry, liver 0.03 
Poultry, meat 0.03 
Poultry, mbyp, except liver 0.3 

Beet, sugar, tops 5 

Sorghum, forage 10 
Sorghum, grain, grain 5 
Sorghum, grain, stover 10 
CarcinogedHazard Classijkations 
Label Signal Word: WARNING or CAUTION 
Regulatory Authority: 

AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
Permissible Exposure Limits for Chemical Contaminants 

Actively registered pesticide in California. as pyrethrins 
Clean Water Act: Section 3 1 1 Hazardous SubstanceslRQ 

EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) as 

Description: Viscous yellow or amber liquid or white 
crystalline solid. Soluble in water; solubility = <1 ppm @ 
20°C. Molecular weight = 419.9. Density = 1.175 @ 25°C. 
Boiling point = I5 1-1 67OC. Melting/Freezing point = 

59.7”C. Vapor pressure = 1.1 x mmHg @ 20°C; 0.037 
mPa @ 25°C. 
Inconzpatibilities: Oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
e t c ) ;  s t r o n g  a c i d s .  M o i s t u r e  may cause  
hydrolysis/decomposition. 

(CAL/OSHA) as pyrethrum 

(same as CERCLA) as pyrethrins 

pyrethrins 
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Determination in Air: Filter; none; Gravimetric; NIOSH 
IV(18) [Particulates NOR; #0500 (total), #0600 (respirable)]. 
Collection by impinger or fritted bubbler, analysis by gas 
liquid chromatographyiultraviolet. See NIOSH IV, Method 
#5 00 8(18). (pyrethrum) 
Permissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Determination in Water: Collection by impinger or fritted 
bubbler, analysis by gas liquid chromatographyiultraviolet. 
See NIOSH IV, Method #5008(’8). 
Routes of Entry: Inhalation, absorbed through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Pyrethroids can affect you when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, fatigue, 
and restlessness, rhinorrhea (discharge of thin nasal 
mucous). 
Long Term Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of 
breath) or hay fever symptoms (sneezing, runny or stuffy 
nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Points of Attack: Respiratory system, skin, central nervous 
system. 
Medical Surveillance: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time ofthe test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 
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Et ha If I u ral i n (ANSI) 

Use Type: Herbicide 
CAS Number: 5523-68-6 
Formula: C I 3H 14F3N304 
Synonyms: Benzenamine, N-ethyl-N-(2-methyl-2-propenyl)- 
2,6-dinitro-4-(trifluoromethyl)-; 
N- E t hy 1 -N-( 2 -methyl -2  -p rop  en y 1)-2,6-d i n  it ro-4-  
(trifluoromethy1)benzenamine 
Trade Names: COMPOUND 9496 l@; COBEX@; EL 16 1 @; 

Dow AgroSciences (USA); SONALAN@, Dow 
AgroSciences (USA); SONALEN@. Dow AgroSciences 
(USA) 
Producers: Dow AgroSciences (USA) 
Chemical Class: Fluorodinitrotoluidine; dinitroanaline 
EPMOPP PC Code: 1 13 10 1 
California DPR Chemical Code: 2 166 
EINECS Number: 259-564-3 
Uses: Ethalfluralin is a selective herbicide used for the pre- 
emergence control of annual grasses and broadleafweeds in 
certain food and feed crops. Ethalfluralin may be used in 
growing a variety of grain, seed, and cucurbit crops. The 
greatest amounts of ethalfluralin are used in growing 
soybeans, dry beans, and sunflower seeds. Ethalfluralin is 
used only outdoors, in agriculture; no residential uses were 
registered. The U.S. EPA revoked, in July, 2002, tolerances 
for residue of ethalfluralin in or on goat fat, goat meat, and 
goat meat by products (mbyp). 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: Yellow-orange crystalline solid. Very slightly 
soluble in water; solubility = 0.35 ppm. I& 25°C. Molecular 
weight = 333.30. Melting/Freezing point = 5558°C. 
Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Absorbed through the skin. Inhalation, 
ingestion. 

ETHALFLURLIN@; ETHALFLURALIN~; SOMILAN@, 
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Harmful Effects and Symptoms 
Short Term Exposure: May be absorbed through the skin. 
Irritates the skin. Eye contact may cause severe irritation 
and serious damage. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Medical Surveillance: Contact physician if poisoning is 
suspected or if redness, itching, or a burning sensation 
develops in the eyes or skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
1.5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seekmedical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Ethalfluralin” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (March 1995). 
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List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

E t hamets u If u ron-met h y I 

Use Type: Herbicide 
CAS Number: 97780-06-8 
Formula: C ,4H ,6N606S 
Synonyms: Benzoic acid, 2-[((((4-ethoxy-6-(methylamino)- 
1,3 ,5-triazin-2-yl)amino)carbonyl)amino)sulfonyl]-, methyl 
ester; Methyl 2-[((((4-ethoxy-6-(methyIamino)- 1,3,5-triazin- 
2-yl)amino)carbonyl)amino)sulfonyl] b e n z o a t e ;  
Ethametsulfuron-methyl; Methyl 2-[(4-ethoxy-6- 
methylamino- 1,3,5-triazin-2-yl)carbamoylsulfamoyl] 
benzoate 
Trade Names: A-788 l@, DuPont Crop Protection (USA); 
DPX-A 788 1 ‘(application withdrawn); MUSTERm, DuPont 
Crop Protection (USA) 
Producers: DuPont Crop Protection (USA); Wuzhou 
International (China) 
Chemical Class: Sul fonylurea 
EPMOPP PC Code: 12909 1 
Carcinogen/Hazard Classifications 
U.S. EPA Carcinogens: Unclassifiable 
Label Signal Word: WARNING or CAUTION 

Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Harmful Effects and Symptoms 
Sltort Term Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attack: Liver, lungs and skin. 
Medical Surveillance: Before beginning employment and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 

Ethephon (ANSI) 

Use Type: Plant growth regulator 
CAS Number: 16672-87-0 
Formula: C,H,CIO,P 
Synonyms: CEP; 2-CEPA; (2-Chloroethyl)phosphonic acid; 
2-Chloraethyl phosphonsaeure (German); Chlorethephon; 2- 
Chlorethylphosphonic acid; 2-Chloroethanephosphonic 
acid; Ethefon; Ethephon; Phosphonic acid, (2-chloroethy1)- 
Trade Names: AMCHEM@ 68-250; ARVESTm; BASE@ 
250, Bayer Cropscience (Germany); BOLL’Dm, Agriliance 
(USA); BROMEFLOR@; BROMOFLOR@; CAMPOSAN@; 
CEPHA’; CEPHAm 1 OLS; CERONE@, Bayer Cropscience 
(Germany); CHIPCO’ FLOREL PRO; ETHEPON’, Micro- 
Flo (USA); ETHEL@; ETHEVERSE’; ETHREL@, Bayer 
Cropscience (Germany); FINISH@, Bayer Cropscience 
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(Germany); FLORDIMEX@; FLOREL@, Bayer Cropscience 
(Germany); G-996@; KAMPOSAN@; PREP@, Bayer 
Cropscience (Germany); ROLL-FRUCT@; TERPAL@ (with 
mepiquat chloride); T-EXTRA@; TOMATHEL@ 
Producers: Agriliance (USA); Agsin (Singapore); Bayer 
Cropscience (Germany); Griffin (USA); Ki-Hara Chemicals 
Ltd. (UK); Lancaster Synthesis (UK); Micro-Flo (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 09980 1 
California DPR Chemical Code: 1626 
EINECS Number: 240-7 1 8-3 
Uses: Ethephon is a plant growth regulator used to promote 
fruit ripening, abscission, flower induction, and other 
responses. It is registered for use on a number of food, feed 
and nonfood crops (rubber plants, flax), greenhouse nursery 
stock, and outdoor residential ornamental plants, but is used 
primarily on cotton. Ethephon is applied to plant foliage by 
either ground or aerial equipment. It also may be applied by 
hand sprayer to certain home garden vegetables and 
ornamentals. Use practice limitations include prohibitions 
against applying ethephon through any type of irrigation 
system; feeding or grazing livestock in treated areas; and 
treating within 2 to 60 days of harvest, depending on the 
crop. 
Human toxicity ( l~ng-term)'~~: Very low-126.00 ppb, 
Health Advisory 
Fish toxicity (tItresh~ld)(~~): Very low-26627.94738 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for  Etliephon 
(40 CFR 180.300): 

CROP PPm 
Apple 5 
Barley, bran 5 
Barley, grain 2 
Barley, pearled barley 5 
Barley, straw 10 

Blueberry 20 
Cantaloupe 2 
Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, mbyp 0.1 
Cherry 10 
Coffee, bean 0.1 
Cotton, undelinted seed 2 
Cranberry 5 
Cucumber 0.1 
Fig 5 
Goat, fat 0.1 
Goat, meat 0.1 
Goat, mbyp 0.1 
Grape 2 
Grape, raisin 12 
Hog, fat 0.1 
Hog, meat 0.1 

Blackberry 30 

Hog, mbyp 0.1 
Horse, fat 0.1 
Horse, meat 0.1 
Horse, mbyp 0.1 
Milk 0.1 
Nut, macadamia 0.5 
Pepper 30 
Pineapple 2 
Pumpkin 0.1 
Sheep, fat 0.1 
Sheep, meat 0.1 
Sheep, mbyp 0.1 
Sugarcane, cane 0.1 
Sugarcane, molasses 1.5 
Tomato 2 
Walnut 0.5 
Wheat, bran 5 
Wheat, grain 2 
Wheat, milled fractions, 5 
except flour 
Wheat, straw 10 
Carcinogen/Hazard Classijications 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 
FIFRA, 180.3(5); class of cholinesterase-inhibiting pesticide 

FIFRA, 40CFRl85: tolerances for pesticides in food 
FIFRA, 40CFRI 86: tolerances for pesticides in animal 
feeds 
U.S. DOT Inhalation Hazard Chemicals 
Actively registered pesticide in California. 

Description: Hygroscopic needles from benzene. 
Commercial product is a white, waxy solid. Readily soluble 
in water; solubility = <1 kg/L. Molecular weight = 144.50. 
MeltingiFreezing point = 74°C. Vapor pressure = I .  1 x lo-' 
mmHg @ 20°C; <0.01 mPa @ 20°C. 
Incompatibilities: Contact with flammable material may 
cause fire and explosions. Contact with combustible or 
oxidizable materials may form heat-, shock-, and friction- 
sensitive explosive mixtures. Static electricity may also 
cause explosions. Keep away from all acids, especially 
dibasic organic acids, ammonium compounds, antimony 
sulfide, arsenic trioxide, metal sulfides, powdered metals, 
calcium aluminum hydride, cyanides, manganese dioxide, 
phosphorus, selenium, sulfur, thiocyanates, zinc. 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatographyiFlame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.(18) 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Short Term Exposure: Because this material has a low 
vapor pressure, significant inhalation of vapors is unlikely 
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at ordinary temperatures. Delayed pulmonary edema may 
occur after inhalation. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Do not 
drink any alcoholic beverages before or during use; alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
baglmask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of activated 
charcoal at a dose of 1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of assistance when offering 
charcoal to a child. In some cases you may be specifically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 

pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 1 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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Ethion (ANSI) 

Use Type: Insecticide and acaricide 
CAS Number: 563-12-2 
Formula: C,H,,O,P,S, 
Alert: A General Use Pesticide (CUP). Human toxicity 
(long-term): High. 
S y n  o n y m s :  B i s ( S -  
(Diethoxyphosphinothioy1)mercapto)methane; Bis 
(dithiophosphatede 0, 0-diethyle) de S, S’-methylene 
(French); ENT 24,105; Ethyl methylene phosphorodithioate; 
Etion (Spanish); Methanedithiol, S,S-diester with 0,O- 
diethyl phosphorodithioate acid; Methyleen-S,S’-bis(0,O- 
diethyl-dith iofosfaat) (Dutch); Methylene-S,S’-bis(O,O- 
diaethyl-dithiophosphat) (German); S,S’-Methylene 
0,0,0: 0‘-tetraethyl phosphorodithioate; Metilen-S,S’- 
bis(0,O-dietil-ditiofosfato) (Italian); Phosphorodithioic 
acid, 0,O-diethyl ester, S,S-diester with methanedithiol; 
STCC 492 1565; 0, 0,0: 0-Tetraaethyl-bis(dithiophosphat) 
( G e r m a n ) ;  0,0, O ’ ,  0 ’ - T e t r a e t h y l  S , S ‘ -  
methylenebis(dithioph0sphate); 0, 0,O:  0‘-Tetraethyl S,S’- 
niethylenebisphosphordithioate; Tetraethyl S,S’-methylene 
bis(phosphorothio1othionate); 0,0,0: 0’-Tetraethyl S,S‘- 
methylene di(phosphorodithi0ate); a,S‘-Methylene 
0, 0, O‘, 0‘-tetraethyl ester phosphorodithioic acid 
Trade Names: AC 34225; EACITHION@; EAQUA 
ETHION5; EBLADAN5; ECOMMANDO INSECTICIDE 
CATTLE EAR TAG@, Boehringer Ingelheim (Germany); 
EDUSTIC@, Sudarshan Chemical Industries (India); 
EEMBATHION5; EETHANOX5;  EETHIOL5; 
EETHODAN5;  EETHOPAZ5;  E F M C -  1240@; 
EFOSFATOXE5; EFOSFONO 505; EHYLEMOX@; 
EITOPAZ@; EKWIT5, Scott Company (USA), canceled 
10/1 O i l  989; EMITKILL5, United Phosphorus (India); 
ENAGATA@, Rallis India (India); ENIA 1240@, FMC 
Agricultural Products Group (USA), canceled; ENIAGARA 
1240@, FMC Agricultural Products Group (USA), canceled; 
ENIALATE5; EPHOSPHOTOX E5; EPROKIL5, Gowan 
(USA), canceled 8/22/1986; ERHODIACIDE5; 
ERHODOCIDE@; ERODOCID5; ERP-THION@; 
ESENTRY@, Boehringer Ingelheim (Germany), canceled 
511 2/1997; ESOPRATHION@; ETAFETHION@, Rallis 

D i e t h i o n ( F r  a n  c e )  ; 

India (India); EVEGFRUFOSMITE@; EVEGFRU 

Producers: Aimco Pesticides Ltd. (India); EAlcotan 
Laboratories (Spain); EAmvac (USA); EBayer Chemicals 
(Germany); EBEC Group (India); EBharat Pulverizing Mills 
(India); EBharat Rasayan (India); EBoehringer Ingelheim 
(Germany); EEhrenstorfer, Dr. (Germany); EFMC 
Agricultural Products Group (USA); EGowan (USA); 
EHelena Chemical (USA); EHindustan Insecticides (India); 
EPI Industries (India); ERallis India (India); ERhone- 
Poulenc Agro (France); EScott Company (USA); 
EShenzhen Guomeng Industry Co., Ltd. (China); ESigma- 
Aldrich Laborchemikalien (Germany); ESudarshan 
Chemical Industries (India); ESyngenta (Switzerland); 
EUnited Phosphorus (India) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 05840 1 
California DPR Chemical Code: 268 
ICSC Number: 0888 
RTECS Number: TE4550000 
EEC Number: 0 15-047-00-2 
EINECS Number: 209-242-3 
Uses: Ethion is an organophosphate pesticide used to kill 
aphids, mites, scales, thrips, leafhoppers, maggots, and 
foliar feeding larvae. It may be used on a wide variety of 
food, fiber, and ornamental crops, including greenhouse 
crops, lawns, and turf. Ethion is often used on citrus, apples, 
nuts and cotton. It is mixed with oil and sprayed on dormant 
trees to kill eggs and scales. It is also used as a cattle dip for 
ticks and as a treatment for buffalo flies. It is available in 
dust, emulsifiable concentrate, emulsifiable solution, 
granular, and wettable powder formulations. 
Human toxicity (long-term)f77’: High-3.50 ppb, Health 
Advisory 
Fish toxicity (threshold) f77): Intermediate- 1 8.3 84 8 5 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Etlzion (40 
CFR 180. I73): 

FOSMITE~ 

CROP PPm 
Cattle, mbyp 1 .o 
Cattle, fat 2.5 
Cattle, meat (fat basis) 0.5 
Citrus fruits 2.0 
Citrus pulp, dehydrated 10.0 
Goats, fat 0.2 
Goats, mbyp 0.2 
Goat, meat 0.2 
Hogs, fat 0.2 
Hogs, mbyp 0.2 
Hogs, meat 0.2 
Horses, fat 0.2 
Horses, mbyb 0.2 
Horses, meat 0.2 
Milk fat (residues in milk) 0.5 
Raisins 4.0 
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Sheep, fat 0.2 
Sheep, mbyb 0.2 
Sheep, meat 0.2 
Tea, dried 10.0 
Carciiiogen/Hazard Classifications 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: 

Very Toxic Substance (World Bank)“’) 
Air Pollutant Standard Set (ACGIH)“) (Several States)@’) 
AB 1803-Well Monitoring Chemical (CAL) 
EPA/SARA 302 (EPCRA) Extremely hazardous 
substances 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/O S HA) 
The “Director’s List” (CALIOSHA) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl17.3 (same as CERCLA, see below) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000 Ib (454 kg) 
SuperhndiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Ethion is a colorless to amber-colored, 
odorless liquid. The technical product has a very 
disagreeable odor. Soluble in water; solubility = lo4 d l 0 0  
mL @ 20°C. Molecular weight = 384.48. MeltingFreezing 
point = -12 to -13°C. Boiling point = 164°C. Vapor 
pressure = 1.5 x 10“ mmHg @ 25°C. Flash point = 176°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 1, Reactivity 0. Log KO, = 

5.1. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. 
Iiicompatibilities: Incompatible with alkaline formulations 
and strong acids. Decomposes violently when heated above 
150°C. Mixtures with magnesium may be explosive. 
Permissible Exposure Limits in Air: There is no OSHA‘” 
PEL. NIOSH‘’) and ACGIH“) recommend a TWA value of 
0.4 mg/m3. The notation “skin” is added to the TWA 
indicating the possibility of cutaneous absorption. 
Argentina‘35) has set a TWA of 0.4 mg/m3 also and has 
added an STEL at the same level. Several states have set 
guidelines or standards for Ethion in ambient air@’) ranging 
from 4.0 p d m 3  (North Dakota) to 6.0 pg/m3 (Connecticut) 
to 9.0 pg/m3 (Nevada). 
Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV, 
Method #5600, Organophosphorus Pesticide.‘”) 

Permissible Concentration in Water: California@’) has set 
a guideline for Ethion in drinking water of 35 pgiL. 
Routes of Entry: Inhalation, skin contact, and ingestion. 
Harmful Effects and Symptoms 
Short Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms may include nausea, vomiting, abdominal 
cramps, diarrhea, excessive salivation, headache, giddiness, 
weakness, muscle twitching, difficult breathing, blurring or 
dimness of vision, and loss of muscle coordination. Death 
may occur from failure ofthe respiratory center, paralysis of 
the respiratory muscles, intense bronchoconstriction, or all 
three. This material is very toxic; the probable oral lethal 
dose for humans is 50-500 mg/kg, which is between one 
teaspoonful and one ounce for a 150 Ib person. Delayed 
pulmonary edema may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Ethion may damage the nervous system 
with repeated exposure, resulting in convulsions, respiratory 
failure. May cause liver damage. 
Points ofittack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 
months.When acetylcholinesterase enzyme levels are 
reduced by 25% or more below preemployment levels, risk 
of poisoning is increased, even if results are in lower ranges 
of “normal.” Reassignment to work not involving 
organophosphate or carbamate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure. Do not drink any alcoholic 
beverages before or during use. Alcohol promotes 
absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes; Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 



 

Ethion 411 

of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 
cases you may be specifically instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 

ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 

severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 1 mg/kg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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Et hofen prox 

Use Type: Insecticide 
CAS Number: 80844-07-1 
Formula: C,,H,,O, 
Sy n o ny ms : B e n ze n e , 1 - [ ( 2 - ( 4 - e t h o x y p h e n y 1) - 2 - 
methylpropoxy)methyl]-3-phenoxy-; 2-(4-Ethoxyphenyl)-2- 
methylpropyl 3-phenoxybenzyl ether; Etofenprox 
Trade Names: MTI 500@; PUNKASOW, Rallis India 
(India); TREBON@, Kenso Corp. (Malaysia); ZOECON@ 

Producers: Kenso Corp. (Malaysia); Mitsui Chemicals 
(Japan); Rallis India (India 
EPMOPP PC Code: 128965 
California DPR Chemical Code: 2292 
Carcinogen/Hazard Classijications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Hrrrmful Effects and Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 

RF-3 16 

E t h of u mesa te (ANSI) 

Use Type: Herbicide 
CAS Number: 26225-79-6 
Formula: C 13H ,O,S 
Syno1~yms:5-Benzofuranol, 2-ethoxy-2,3-dihydro-3,3- 
dimethyl-, methanesulfonate (+)-; 2-Ethoxy-2,3-dihydro- 
3,3-dimethyl-5-benzofuranyl methanesulfonate,(+)-; 2- 

ethoxy-2,3-dihydro-3,3-dimethylbenzofuran-5-y1 
methanesulfonate 
Trade Names: BATAMIX PROGRESS@, Bayer 
Cropscience (Germany); BETANAL@; ETHOSATB 500, 
Makhteshim-Agan Industries (Israel); KEMIRON@; 
NORTRON@, Bayer Cropscience (Germany); NC-8438@; 
POWERTWIN@, Makhteshim-Agan Industries (Israel); 
PROGRESS@, Bayer Cropscience (Germany); TANDEM@; 
TORERO@, Makhteshim-Agan Industries (Israel) 
Producers: Bayer Cropscience (Germany); Calliope 
(France); Ki-Hara Chemicals Ltd. (UK); Makhteshim-Agan 
Industries (Israel); Rhodia Group (France) 
Chemical Class: Miscellaneous hydrocarbon 
EPMOPP PC Code: I 1060 1 
California DPR Chemical Code: 1900 
EINECS Number: 247-525-3 
Uses: A major use is to control weeds in sugar beet crops. 
Human toxicity (l~ng-term)‘~’): Very low-2800.00 ppb, 
Health Advisory 
Fish toxicity (th reslt I ntermed i at e-5 8.7 3 0 9 5 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazrrrd Classipcations 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Label Signal Word: WARNING, CAUTION or DANGER 
W H O  Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Description: Colorless to whitish crystalline solid. Odorless. 
Soluble in water; solubility = 110 ppm @ 25°C. Molecular 
weight 286.3. Melting/Freezing point = 71°C. Vapor 
pressure = 4.9 x mmHg @ 20°C; 8.6 x lo-’ mmHg @ 
25°C. 
Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Permissible Concentration in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Sliort Term Exposure: May irritate eyes, skin, and 
respiratory tract. Inhalation should be avoided; use NIOSH- 
approved air purifying respirators for pesticides. May be 
harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

Actively registered pesticide in California. 
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References: 
California Environmental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997). 

Ethoprop (ANSI) 

Use Type: A nematicide and soil insecticide 
CAS Number: 13 194-48-4 
Formula: C,H,,02PS2 
Synonyms: AI3-273 18; Caswell No. 434C; ENT 27,3 18; 
Ethoprophos; 0-ethyl S, S-d ipropyl dithiophosphate; 0-Ethyl 
S,  S- d i p ropy1 P ho s e t h opro p ; 
Phosphorodithioic acid, 0-ethyl S,S-dipropyl ester 
Trade Names: AI3-273 1 8@; CASWELL No. 434C@; 
JOLT@, Velsicol Chemical Corporation (USA), canceled 
2/21/1986; MENAP@; MOBIL V-C 9-104@, Mobil 
Chemical (USA); MOCAP@, Mobile Chemical (USA); 
Bayer Cropscience (Germany), canceled 2/9/2000; MOCAP 
10G@, Mobile Chemical (USA); Bayer Cropscience 
(Germany), canceled 2/9/2000; PHOSETHOPROP@; 
ROVOKIL@; V-C 9- 104@, Virginia-Carolina Corp. USA), 
canceled; V-C CHEMICAL V-C 9- 104@, Virginia-Carolina 
Corp. USA), canceled; VIRGINIA-CAROLINA VC 9- 
104@, Virginia-Carolina Corp. USA), canceled 
Producers: Aventis Cropscience (France); Bayer 
Cropscience (Germany; Hokko Chemical Industry (Japan); 
Shenzhen Guomeng Industry Co., Ltd. (China); Sigma- 
Aldrich Laborchemikalien (Germany); Velsicol Chemical 
Corporation (USA) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 04 1 10 1 
California DPR Chemical Code: 404 
RTECS Number: TE4025000 
EINECS Number: 236-152-1 
Uses: Ethoprop is used as a pre-plant, soil application to 
control wireworms and nematodes in potatoes, sugar cane, 
sweet potatoes, and tobacco, with lesser usage on corn (field 
and sweet), beans (lima and snap), cucumbers, and cabbage. 
In addition, it is used to treat pineapples, bananas, and 
plantains, as well as field-grown ornamentals and non- 
bearing citrus trees, and commercial turf. Roughly 60% of 
ethoprop is applied to potatoes. 
Human toxicity (l~ng-terni)(’~: Intermediate-12.45550 
ppb, CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (tli resk old)(77): Extra high-0.477 8 3 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Etlioprop 
(40 CFR 180.262): 

CROP PPm 
Banana 0.02 
Bean, lima, seed 0.02 
Bean, snap, succulent 0.02 
Cabbage 0.02 
Corn, forage 0.02 

p h osp h or0 d i t h i o ate; 

Corn, grain 0.02 
Corn, stover 0.02 
Corn, sweet, kernel plus 0.02 

cob with husks removed 
Cucumber 0.02 
Peanut 0.02 
Peanut, hay 0.02 
Pineapple 0.02 

Sugarcane, cane 0.02 
Sweet potato 0.02 

Potato 0.02 

CarcinogedHazard Classifications 
U.S. EPA Carcinogens: Likely carcinogen 
California Prop. 65: Carcinogen 
WHO Acute Hazard: Class I, Extremely Hazardous 
Regulatory Authority: 

Banned or Severely Restricted (E. Germany, Malaysia, 
Philippines) (UN)(I3) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Permissible Exposure Limits for Chemical Contaminants 
(CALiOS HA) 
The “Director’s List” (CALIOSHA) 
Proposition 65 chemical (CAL) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000 Ib (454 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1 ,  
Appendix B) 

Description: Ethoprophos is apale yellow liquid. Molecular 
weight = 242.35. Boiling point = 86-91°C @ 0.2 mmHg. 
Vapor pressure = 4.2 x mmHg @ 26°C Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 1, Reactivity 0. Slightly soluble in 
water; solubility = 675 ppm @ 20°C. Log KO, = < 2.5. 
Unlikely to bioaccumulate in marine organisms. 
Permissible Exposure Limits in Air: No standards set. 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chroinatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides“*’. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and/or contact. 
Harmful Effects and Symptonis 
Short Term Exposure: Symptoms are similar to parathion 
and may include nausea, vomiting, abdominal cramps, 
diarrhea, excessive salivation, headache, giddiness, 
weakness, muscle twitching, difficult breathing, blurring or 
dimness of vision, and loss of muscle coordination. Death 
may occur from failure ofthe respiratory center, paralysis of 
the respiratory muscles, intense bronchoconstriction, or all 

kg) 
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three. This material is extremely toxic; the probable oral 
lethal dose for humans is 5-50 mgikg, or between 7 drops 
and 1 teaspoonful for a 150 Ib person. It is a cholinesterase 
inhibitor which affects the nervous system. Delayed 
pulmonary edema may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poiiits ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 

Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 
cases you may be speclJically inslrucled by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 

ipecac (adult) washed down with a cup ofwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 1 mgikg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
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its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half ofthe total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 
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OR 
N. J. Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Ethoprophos,” 
Trenton, NJ (April 2002). 
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Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 4, 85-88 (1982). 
U S .  Environmental Protection Agency, “Chemical 
Profile: Ethoprophos,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Et hoxyq u i n 

Use Type: Insecticide, fungicide and plant growth regulator 
CAS Number: 91 -53-2 
Formula: C 14H ,,NO 
Synonyms: 1,2-Dihydro-6-ethoxy-2,2,4-trimethylquinoline; 
1,2-Dihydro-2,2,4-trimethyI-6-ethoxyquinoline; 6-Ethoxy- 
1,2-dihydro-2,2,4-trimethyl quinoline; Ethoxyquine; 6- 
Ethoxy-2,2,4-trimethyl- 1,2-dihydroquinoline; 2,2,4- 
Trimethyl-6-ethoxy- 1,2-dihydroquinoline 
Trade Names: CHEMLEY@, Cerexagri (France), canceled; 
DECCOQUIN 305@, Cerexagri (France); EMQ@; EQ@; 
NIFLEX@; NIX-SCALD@, canceled; SANTOFLEX A@; 
SANTOFLEX AW@; SANTOQUIN@; SANTOQUINE@; 

Producers: Cerexagri (France) 
Cliemical Class: Unclassified 

STOP-SCALD@ 

EPMOPP PC Code: 055501 
California DPR Chemical Code: 269 
Uses: Used for preharvest or post-h preservation of color in 
apples and pears. It is used as an anti-oxidant to preserve 
color in paprika and ground and powdered chili. Ethoxyquin 
also is a chemical preservative used in animal feed to 
prevent ingredients from reacting with oxygen and 
becoming rancid. It has been known to cause birth defects 
in pet birds and dogs. 
U.S. Maximum Allowable Residue Levels for ethoxyquin 
(40 CFR 180.1 78): 

Pear 3.0 
Carcinogen/Hazurrl Classijications 
Label Signal Word: CAUTION 
Description: Transparent, yellow liquid. Molecular weight 
= 217.34. Boiling point 125C (2 millimeter mercury). 
Melting/freezing point = < 0°C. Density = 1.029 @ 25. 
Combustible if exposed to heat or flame. 
Incompatibilities: Oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
etc); strong acids. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Ethoxyquin,” 40 CFR 180.178, 
www.epa.gov/pesticides/food/viewtols. htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

CROP PPm 

Ethylan 

Use Type: Insecticide 
CAS Number: 72-56-0 
Formula: C,,H,,CI, 
Synonyms: Benzene, I ,  1 ‘-(2,2-dichloroethylidene)bis(4- 
ethyl-; 1,l -Bis(p-ethylphenyl)-2,2-dichloroethane; 1 , l -  
Dichloro-2,2-bis(p-ethylphenyl)ethane and related 
compounds; a,cx-Dichloro-2,2-bis(p-ethylphenyI)ethane; I ,  1 - 
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Dichloro-2,2-bis(p-ethylphenyl)ethane; 1, l  -Dichloro-2,2- 
bis(4-ethylpheny1)ethane; 2,2-Dichloro-l, 1 - b i s b -  
e t  hy 1 p h en y I )  e t  h an e ; D I ( p -  
ethylpheny1)dichloroethane; Ethane, 1,1 -dichloro-2,2-bis(p- 
ethylpheny1)-; p,p-Ethyl DDD; p,p’-Ethyl-DDD; NCI- 
C02868 
Trade Names: PERTHANE@, canceled; Q-137@ 
Chemical Class: Chlorinated hydrocarbons (aliphatic) 
EPMOPP PC Code: 032 10 1 
California DPR Chemical Code: 472 
Uses: Not registered in the U.S. Originally registered for 
limited use to control insects on fruit and vegetables. Also 
used for moth and carpet beetles in dry cleaning. Product 
was discontinued by Rohm and Haas. 
Regulatory Autliority: 

FIFRA, 180.3(4); class of chlorinated organic pesticide. 
AB 1803-Well Monitoring Chemical (CAL) 
The “Director’s List” (CAL/OSHA) 

Description: Crystals from ethanol; when pure, Cream to 
tan, waxy, semi-solid (technical product). formulated as 
emulsifiable concentrate, wettable powder, or dust. Wettable 
forms will dissolve in water; solubility = 100 pg/L @24”C. 
Pure material will sink. Molecular weight = 307.28. 
MeltingiFreezing point = decomposes above 52°C. Log KO, 
= 6.67. Values above 3.0 are likely to bio-accumulate in 
marine organisms. 
Incompatibilities: Slightly corrosive to iron, copper, zinc, 
aluminum and their alloys. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Ethylan 

Die t  hy 1 d i p  hen y 1 ; 

(Perthane) Chemical Profile 4/85,” Cornell University, 
Ithaca, NY (April 1985). 
http://pmep.cce.cornell.edu/profiles/insect-mite/ddt- 
famphurlethvlaniinsect-prof-ethylan. html 

California Environmental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997). 

Ethyl Formate 

Use Type: Fumigant and insecticide 
CAS Number: 109-94-4 
Formula: C,H,O,; HCOOC,H, 
Synonyms: Aethylformiat (German); Areginal; Ethyle 
(Formiate D’) (French); Ethylformiaat (Dutch); Ethyl formic 
ester; Ethyl methanoate; Etile (Formiato di) (Italian); 
Formic acid, ethyl ester; Formic ether; Mrowczan etylu 
(Polish) 
Chemical Class: Unclassified 
EPMOPP PC Code: 043 102 
California DPR Chemical Code: 278 
ICSC Number: 0623 
RTECS Number: LQ8400000 
EEC Number: 607-0 15-00-7 
Uses: Not registered in the U.S. Used as a fumigant and also 
as a solvent for cellulose nitrate and acetate and in the 
production of synthetic flavors. It is also a raw material in 
pharmaceutical manufacture. 
Carcinogen/Hazard Classijications 
Label Signal Word: DANGER 
Regulatory Autlz ority: 

FIFRA, 40CFR185: tolerances for pesticides in food. 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Description: Ethyl formate is a colorless liquid with a fruity 
odor. Slightly soluble in water; solubility = 1 1  g/lOO ml @ 
20°C. Molecular weight = 74.10. Boiling point = 52-55°C. 
MeltingiFreezing point = -80°C. Vapor pressure = 25.6 kPa 
@ 20°C. Flash point = -20°C. Autoignition temperature = 

440°C. Explosive limits: LEL = 2.8%; UEL = 16.0%. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 3, Reactivity 0. Log KO,” = 

0.23. Unlikely to bioaccumulate in marine organisms. 
Iizcomprrtibilities: Forms explosive mixture with air. Reacts 
violently with nitrates, strong oxidizers, strong alkalis, and 
strong acids. Decomposes slowly in water to form ethyl 
alcohol and formic acid. May accutnulate static electrical 
charges, and may cause ignition of its vapors. 
Permissible Exposure Limits in Air: The Federal limit 
[OSHA PEL](58), the DFG MAK”), the ACGIH TWA‘” and 
the HSE(33) TWA is 100 ppm (300 mg/m3). The STEL set by 
HSE(33) is 150 ppm (450 mg/m3). The NIOSH IDLH level is 
1500 ppm. Several states have set guidelines or standards 
for ethyl formate in ambient air@’) ranging from 3.0-4.5 
mg/m3 (North Dakota) to 5.0 mdm’ (Virginia) to 6.0 mg/m’ 
(Connecticut) to 7.143 mg/m3 (Nevada). 

(CALIOSHA) 
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Determination in Air: Charcoal (tube) adsorption, workup 
with CS,; analysis by gas chromatography/flame ionization 
detection; NIOSH IV, Method # 1452. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. 
Harmful Effects and Symptoms 
Slzort Term Exposure: Either contact or the vapor can 
cause skin and eye irritation. Inhalation irritates the 
respiratory tract.Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. This can cause death. Ethyl formate may affect the 
central nervous system. Exposure can cause headache, 
nausea, and vomiting. 
Long Term Exposure: Prolonged or repeated contact can 
cause skin dryness and cracking. May affect the nervous 
system. 
Points ofAttack: Eyes, respiratory system, central nervous 
system. 
Medical Surveillance: Consider the points of attack in 
preplacement and periodic physical examinations. Consider 
chest x-ray following acute overexposure. Nervous system 
tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Ethyl Formate,” 
Trenton NJ (March 1999). 
http://www.state.ni .us/health/eohirtkweb/0885.pdf 

List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

Ethyl Mercuric Chloride 

Use Type: Fungicide and insecticide 
CAS Number: 107-27-7 
Formula: C,H,CIHg; C,H,HgCI 
Alert: This chemical has been banned in most countries and 
is no longer permitted in the U.S. 

Synonyms: Ceresan; EMC; Chloroethyl mercury; 
Ethylmercuric chloride; Ethylmercury chloride 
Trade Names: CERESAN@; GRANOZAN@, banned; 
GRANOSAN@, banned; HEXASAN@ 
Producers: Alfa Aesar (USA) 
RTECS Number: OV9800000 
Uses: It is used as an organic fungicide for seed treatment. 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)”) (former USSR)(43) 
(OSHA)(58) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 

Clean Water Act: Section 307 Toxic Pollutants as mercury 
and compounds 
Safe Drinking Water Act: MCL, 0.002 mg/L; MCLG, 0.002 
m d L  
RCRA Section 261 Hazardous Constituents, waste number not 
listed, as mercury compounds, n.0.s. 
EPCRA Section 313: Form l i  de mininitis concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant as mercury based pesticides 
Proposition 65 chemical (CAL) 
Water Pollution Standard Proposed (former USSR)(43’ 
Canada, WHMIS, Ingredients Disclosure List 

Description: Ethyl mercuric chloride is silvery white, 
forming leaflike crystals. Insoluble in water. Molecular 
weight = 265.12. MeltingiFreezing point = 192°C. 
Incompatibilities: Oxidizers. Do not use in water. 
Permissible Exposure Limits in Air: The OSHA‘,) PEL is 
0.01 mg/m3 TWA, averaged over an %-hour workshift and 
0.04 mg/m3 as a ceiling, not to be exceeded at any time. The 
NIOSH”) IDLH level = 2 mg/m’ (as Hg) The ACGIH‘’’ 
recommended TWA is the same as OSHA and a STEL of 
0.04 mg/m3. The former USSR-UNEPIIRPTC has 
set an MAC in workplace air of 0.005 mg/m3 and an MAC 
for ambient air in residential areas of 0.0009 mg/m3 on a 
momentary basis and 0.0001 mg/m3 on an average daily 
basis. 
Determination in Air: No test avai lab le . 
Permissible Concentration in Water: An MAC in water 
bodies used for domestic purposes has been set by the 
former USSR-UNEPIIRPTC project(43) at 0.000 1 mg/L. 
Routes ofEntry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Harmful Effects and Symptoms 
SIzort Term Exposure: Ethyl mercuric chloride is an 
extremely toxic chemical that can cause permanent brain 
damage weeks after exposure with little or no warning 
during exposure. Severe poisoning can cause death. It enters 
the body through the lungs, skin and contaminated hands. 
Poisoning causes a “pins and needles” feeling, becoming 
clumsy and weak, hearing loss, abnormal walking, tremors, 
personality changes and other brain damage. Eye contact 
may cause severe irritation. 



 

Long Term Exposure: Ethyl mercuric chloride should be 
handled as a teratogen-with extreme caution. It may cause 
mutations. Handle with extreme caution. Mercury 
accumulates in the body. May cause kidney damage. It can 
take months or years for the body to get rid of excess 
mercury. 
Points of Attack: Eyes, skin. Central nervous system, 
peripheral nervous system, kidneys. 
Medical Surveillance: Before first exposure and every 6 to 
12 months after, a complete medical history and exam is 
strongly recommended, with: Exam of the nervous system 
including handwriting. Visual exam, including“visua1 field” 
exam. Hearing tests. Test for mercury in hair and blood. 
After suspected illness or overexposure, repeat these tests 
promptly, again in 4 to 6 weeks and then as recommended 
by your doctor. Kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Ethyl Mercuric 
Chloride,” Trenton, NJ (January 11, 1988, rev. January 
2000). Iittp:iiww.state.ni .us~iealthleolilrtkwebi0895 .pdf 
For a related compound which is not regulated but which 
was on the USEPA Extremely Hazardous Chemical List 
in 1985 (dropped in 1988), see the following: U.S. 
Environmental Protection Agency, “Chemical Profile: 
Ethylmercuric Phosphate,” Washington, DC, Chemical 
Emergency Preparedness Program (October 3 1, 198.5). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Use Type: Plant growth regulator 
CAS Number: 74-8.5-1 
Formula: C,H, 
Synonyms: Acetene; Athylen (German); Bicarburretted 
hydrogen; Dicarburetted hydrogen; Elayl; Eteno (Spanish); 
Ethene; Etherin; heavy carburetted hydrogen; Olefiant gas 
Producers: Air Liquide Group (France); Air Products & 
Chemicals (USA); ATOFINA (France); BASF (Germany); 
Bayer Chemicals (Germany); BOC Gases (UK); Borealis 

(Denmark); BP P.L.C. (UK); Chevron Phillips Chemical 
(USA); Cia. Petroquimica do Sul (COPESUL) (Brazil); 
CONDEA (Germany); Copene (Brazil); Donghae Gas 
Industrial Co. (South Korea); Dow Chemical (USA); DSM 
(Netherlands); DuPont (USA); EniChem (Italy); Equistar 
(USA); Exxon Mobil Chemical (USA); Formosa Plastics 
(Taiwan); Hoek Loos (Netherlands); Holox (USA); 
Huntsman (USA); Jilin Chemical (China); Lyondell (USA); 
Matheson Tri-Gas (USA); Messer Group (Germany); MG 
Industries (USA); Mitsubishi Chemical (Japan); Mitsui 
Chemicals (Japan); BASF Agricultural Products Group 
(Germany); Occidental (USA); Petromont (Canada); 
Petroquimica de Venezuela (Pequiven); Petroquimica Uniao 
S.A. (PQU) (Brazil); Polifin (South Africa); Praxair (USA); 
Qatar General Petroleum (Qatar); Reliance (India); 
Samsung General Chemicals (South Korea); Saudi Basic 
Industries Corp. (Saudi Arabia); Scott Specialty Gases 
(USA); Sinopec Corporation (China); Shell Chemical 
(USA); Showa Denko (Japan); Sunoco Chemicals (USA); 
Tosoh Corp. (Japan); Total (France); and most petroleum 
refineries 
Cliemical Class: Petroleum derivative 
EPMOPP PC Code: 04 190 1 
Califorrtia DPR Chemical Code: 270 
ICSC Number: 0475 
RTECS Number: KU5340000 
EEC Number: 60 1-0 10-00-3 
EINECS Number: 200-8 15- 1 
Uses: Ethylene gas is used to accelerate ripening ofbananas, 
tomatoes, tobacco, avocados and other fruits. Ethylene gas 
is a ripening agent which occurs naturally in nature and 
causes fruits to ripen and decay, vegetables and floral to 
wilt. Methods to control ethylene gas after picking extends 
the life cycle of the produce, extending their storage and 
shipping life. Ethylene gas is also used in ripening rooms to 
color up the h i t  before it is moved to a regular cold storage 
room. It is used to manufacture ethylene oxide, polyethylene 
for plastics, alcohol, mustard gas and other organics. It is 
also used as an anesthetic and for oxyethylene welding and 
cutting of metals. 
U.S. Maximum Allowrrble Residue Levels for Ethylene (40 
CFR 180.1016): 
Ethylene is exempted from the requirement of a tolerance 
for residues under the following conditions: (a) For all food 
commodities, it is used as a plant regulator on plants, seeds, 
or cuttings and on all commodities after harvest when 
applied in accordance with good agricultural practices. (b) 
Injected into the soil to cause premature germination of 
witchhweed in bean (lima and string), cabbage, cantaloupe, 
collard, corn, cotton, cucumber, eggplant, okra, onion, 
pasture grass, pea (field and sweet), peanut, pepper, potato, 
sweet potato, sorghum, soybean, squash, tomato, turnip, and 
watermelon fields as part of the U.S. Department of 
Agriculture witch weed control program. 
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Carcinogen/Hazard Classifications 
IARC: Group 3, unclassifiable 
TRI Developmental Toxin: Developmental toxin 
Regulatory Autlzority: 

. 
Air Pollutant Standard Set (former USSR)(43) (Virginia)‘60) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
Actively registered pesticide in California. 
Clean Air Act: Accidental Release PreventioniFlammable 
substances, (Section 112[r], Table 3), TQ = 10,000 Ib 
(4540 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 

Description: Colorless gas (at room temperature). Sweet 
odor. The minimum detectable by odor is 260 ppm. Soluble 
in water; solubility = 256 cm3/L @ 0°C; 1.4 @ 0°C. 
Molecular weight = 28.06. Boiling point = -104°C. 
Melting/Freezing point = -1 69°C. Autoignition temperature 
= 450°C. Explosive limits: LEL = 2.7%; UEL = 36.0%(”). 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 1, Flammability 4, Reactivity 2. Log KO, = 

< 1 .5. Unlikely to bioaccumulate in marine organisms. 
Incompatibilities: A highly flammable gas at room 
temperature. Contact with oxidizers may cause explosive 
polymerization and fire. May be spontaneously explosive in 
sunlight or ultraviolet light when mixed with chlorine. 
Reacts violently with mixtures of carbon tetrachloride and 
benzoyl peroxide, bromotrichloromethane, aluminum 
chloride and ozone. Incompatible with acids, halogens, 
nitrogen oxides, hydrogen bromide, aluminum chloride, 
chlorine dioxide, nitrogen dioxide. May accumulate static 
electrical charges, and may cause ignition of its vapors. 
Permissible Exposure Limits in Air: ACGIH”) and HSE‘”) 
classify ethylene as an asphyxiant and specify no TWA 
values. The former USSR-UNEP/IRPTC project cites an 
MAC for ambient air of residential areas of 3 mg/m3 on 
either a momentary or a daily average basis. Virginia@’) has 
set a guideline for ethylene in ambient air of 3.0 pg/m3. 
Permissible Concentration in Water: The former USSR- 
UNEPiIRPTC project‘”) gives an MAC in water bodies 
used for domestic purposes of 0.5 mg/L. 
Routes of Entry: Inhalation 
Harmful Effects and Symptoms 
Short Term Exposure: Inhalation: Increasingly severe 
exposures may cause faintness, incoordination, excitement, 
stupor, unconsciousness, convulsions, stopped breathing, 
paralysis, and heart, liver and kidney damage. 20-25% 
(200,000-250,000 ppm) gas has caused loss of sense of 
pain. 80-90% (800,000-900,000 ppm) has caused 
anesthesia. Skin: Contact with liquid can cause a “freezing 
burn.” Eyes: Same as skin. Ingestion: No information 
available. 

Long Term Exposure: Inhalation may cause loss of appetite 
and weight, irritability, insomnia, increase in red blood cell 
count, and inflammation of the kidneys. 
Points of Attack: Kidneys 
Medical Surveillance: Kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. If frostbite has occurred, seek 
medical attention immediately; do NOT rub the affected 
areas or flush them with water. In order to prevent further 
tissue damage, do NOT attempt to remove frozen clothing 
from frostbitten areas. If frostbite has NOT occurred, 
immediately and thoroughly wash contaminated skin with 
soap and water. 
References: 

EPA, Office of Pesticide Programs, Pesticide Residue 
L imi t s ,  “ E t h y l e n e ” ,  4 0  C F R  1 8 0 . 1 0 1 6 ,  
l ~ t t p : / / ~ ~ . e p a . ~ o v / p e s t i c i d e s / f o o d i v t o I s . l ~ t i n  
Ethylene Control Products, Inc., Selma, CA. 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 4, No. 1, 79-8 1 (1984). 
New Jersey Department of Health and Senior Services, 
”Hazardous Substance Fact Sheet: Ethylene,” Trenton, NJ 
( J u n e  1 9 9 6 ,  r e v .  A u g u s t  2 0 0 2 ) .  
http://www.state.ni .us/health/eoh/rtkweb/O873 .pdf 
New York State Department of Health, “Chemical Fact 
Sheet: Ethylene,” Albany, NY, Bureau of Toxic 
Substance Assessment (March 1986). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Ethylene Dibromide 

Use Type: Fumigant and nematicide 
CAS Number: 106-93-4 
Formula: C,H,Br,; BrCH,CH,Br 
Alert: Persons whose clothing or skin is contaminated with 
liquid ethylene dibromide (above 50 O F )  can secondarily 
contaminate others by direct contact or through offgassing 
vapor. Human toxicity (long-term): Very high. 
Synonyms: Aethylenbromid (German); Bromuro di etile 
(Italian); Celmide; DBE; 1,2-Dibromaethan (German); 1,2- 
Dibromoetano (Italian, Spanish); Dibromoethane; a,p- 
Dibromoethane; sym-Dibromoethane; 1,2-Dibromoethane; 
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Dibromure d'ethylene (French); 1,2-Dibroomethaan 
(Dutch); Dibromuro de etileno (Spanish); Dwubromoetan 
(Polish); EDB; EDB-85; ENT 15,349; Ethane, 1,2-dibromo- 
; Ethylene bromide; 1,2-Ethylene dibromide; Glycol 
bromide; Glycol dibromide; NCI-COO522 
Trade Names: AADIBROOM@; BROMOFUME@, Kerr- 
McGee Chemical (USA), canceled 11/10/1983; 
DOWFUME@, Dow Chemical (USA), canceled 1 1/10/1983; 
E-D-BEE@, Great Lakes Chemical (USA), canceled 
210 lil985; FUM-A-CIDE@, Amvac Chemical (USA), 
canceled 6/19/1984; FUMO-GAS@; ISCOBROME D@; 
KOPFUME@; NEFIS@; NEPHIS@; NIAGARA SOILFUME 
85@, FMC Chemical (USA), canceled 11/10/1983; 
PESTMASTER@, Velsicol Chemical Corp. (USA), canceled 
1 1/10/1983; SANHYUUM@; SOILBROM@, Great Lakes 
Chemical (USA), canceled 1 1/10/1983; SOILFUME@; 
TERR-0-CIDE@, Great Lakes Chemical (USA), canceled 

Producers: Albemarle (USA); Amvac Chemical (USA); 
ATOFINA (France); Dead Sea Bromine Group (Israel); 
Dow Chemical (USA); FMC Chemical (USA); Great Lakes 
Chemical (USA); Kerr-McGee Chemical (USA); Ocean 
Chemicals Group (UK); PPG Industries (USA); Sigma- 
Aldrich Laborchemikalien (Germany); Tosoh Corp. (Japan); 
United Phosphorus Ltd (India); Velsicol Chemical Corp. 

Clieniical Class: Halogenated organic compound 
EPMOPP PC Code: 042002 
California DPR Chemical Code: 27 1 
ICSC Number: 0045 
RTECS Number: KH9275000 
EEC Number: 602-0 10-00-6 
EINECS Number: 203-444-5 
Uses: Ethylene dibromide was used extensively as a 
pesticide and an ingredient of soil, vegetable, fruit, and 
grain fumigant formulations. However, these uses have 
almost disappeared in the United States. It is primarily used 
in fire extinguishers, gauge fluids, and waterproofing 
preparations; and it is used as a solvent for celluloid, fats, 
oils, and waxes. It is used to some extent as a chemical 
intermediate. 
Hunian toxicity (long-term)(77): Extra high-0.05 ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (t l tre~hold)(~~): Very low484  1.72356 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowcible Residue Levels for Fumigants 
Including Ethylene Dibromide (40 CFR 180.521,180.522, 
193.225): 

CROP PPm 
Grain, cereal, milled fractions 125 
Corn, field, grits 125 
Rice, cracked 125 
Carcinogen/Hazard Clamifications 
U S .  EPA Carcinogens: Group 2B, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 

11/10/1983; UNIFUME@ 

(USA) 

California Prop. 65: Carcinogen and developmental toxin. 
IARC: Group 2A, probable carcinogen 
Label Signal Word: DANGER, POISON 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC) (NCI) (NTP)") 
(ACGIH)'" (DFG)(3) (Several Canadian Provinces) 
Banned or Severely Restricted (Many Countries) 

Toxic Substance (World Bank)'") 
Air Pollutant Standard Set (ACGIH)") (Other 
Countries)(3s) (OSHA)(~*) (Several States)(6") 
CAL/OSHA Carcinogen User Register Chemical 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 1 12); Accidental Release Prevention/Flammable 
substances, (Section 112[r], Table 3), TQ = 20,000 Ib 
(90 8 Okg) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
4OCFRl17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 1, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U067 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.028; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 80 1 O( 1 0); 8240(5) 
Safe Drinking Water Act: MCL, 0.00005 mg/L; MCGL, 
zero 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10,000 Ib (4,540 kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.4 5 4 kg) 
EPCRA Section 3 13 Form R de niininius concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List 
IMO Marine Pollutant 

(UN)(1 3)(35) 

(mgikg), 15 

Description: Ethylene dibromide is a colorless liquid or 
solid (below 1 0°C). Sweet, chloroform-like odor. Warning 
properties: Inadequate for exposure to vapors. The 
minimum concentration detectable by odor is 10 ppm. 
Soluble in water; solubility = 0.43% @ 30°C. Molecular 
weight = 187.9. Molecular weight = 187.88. Boiling point 
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= 131°C @ 760 mmHg. Melting/Freezing point = 10°C. 
Vapor pressure = 11 mmHg @ 25 "C. Liquid specific 
gravity = 2.172 @ 25 "C. Gas density (air: 1) = 6.48. 
Nonflammable. Log KO," = 1.94. Unlikely to bioaccumulate 
in marine organisms. 
Incompatibilities: Reacts vigorously with chemically active 
metals, alkali metals, liquid ammonia, strong bases, strong 
oxidizers, causing fire and explosion hazard. Light, heat, 
and moisture can cause slow decomposition, forming 
hydrogen bromide. Attacks fats, rubber, some plastics and 
coatings. 
Permissible Exposure Limits in Air: ACGIH"), DFG") and 
Sweden have set no numerical limits, stating only that the 
substance is a carcinogen and that exposure should be 
avoided. OSHA(2) has set a TWA of 20 ppm, a ceiling of 30 
ppm and a maximum peak above the ceiling of 50 ppm for 
5 minutes. NIOSH(2) IDLH (immediately dangerous to life 
or health) = 100 ppm. Argentina''') has set a TWA of 20 
ppm (140 mg/m3) and an STEL of 30 ppm (220 mg/m3). 
Czechoslovakia(35) has set a TWA of 10 mg/m3 with a 
ceiling value of 20 mg/m3. Several states have set guidelines 
or standards for ethylene dibromide in ambient air(60) 
ranging from zero (North Dakota and New York) to 0.045 
pdm'  (North Carolina) to 2.47 pg/m' (Pennsylvania) to 720 
pg/m3 (Indiana) to 770 pgim' (South Carolina) to 1500 
pgim' (Virginia) to 1550 pglm' (Connecticut). 
Determination in Air: Charcoal tube absorption; workup 
with Benzene/Methanol;  Gas  chromatography/ 
Electrochemical detection; NIOSH IV, Method # 1008('*). 
Pernzissible Concentration in Water: Several states have 
set guidelines or standards for ethylene dibromide in 
drinking water@') ranging from 0.005 pg/L (Kansas) to 
0.008 pg/L (Minnesota) to 0.0 1 pg/L (Arizona) to 0.02 pg/L 
(California and Washington) to 0.04 pg/L (Massachusetts) 
to 0.10 pg/L (Connecticut and New Mexico) to 0.50 pg/L 
(Wisconsin) to 1.0 pg/L (Maine). EPA@*) has proposed a 
maximum concentration level in drinking water of 0.05 

Routes of Entry: Absorption can occur by the inhalation, 
oral, and dermal routes. It is toxic by these three routes of 
exposure. Toxicity is thought to be due to metabolic 
products of ethylene dibromide. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact can cause severe skin and 
eye burns, with permanent eye damage. Exposure to the 
vapor may also damage the eyes. Inhalation may irritate and 
damage the lungs. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. This can cause death. High exposure can cause 
dizziness, drowsiness, vomiting, unconsciousness, and 
death. High exposure can damage the liver or kidneys 
enough to cause death. The systemic effects of ethylene 
dibromide are in part due to metabolic conversion to the cell 
toxicant 2-bromoacetaldehyde. Persons with pre-existing 
skin disorders or eye problems, or impaired liver, kidney, or 

pg/L. 

respiratory tract function may be more susceptible to the 
effects of ethylene dibromide. Inhalation: Levels of 75 ppm 
may cause irritation of the nose, throat and lungs. 100-200 
ppm for 1 hour may cause diarrhea, abdominal pain and 
vomiting. Other symptoms may include headache, loss of 
appetite, swollen glands, pale skin coloring, insomnia, 
dizziness and depression. Accidental high exposure has 
caused symptoms as listed above, internal bleeding and 
death. Skin: Contact with as little as 1 gram (1128 ounce) 
may cause itching, swelling, redness, burning and blistering. 
May be absorbed through the skin and cause symptoms as 
listed under inhalation. Eyes: May cause irritation of eyes 
and eyelids. Ingeslion: May cause vomiting, diarrhea, 
abdominal pain, nausea and damage to the liver and 
kidneys. As little as 4.5 ml (about 1 teaspoon) has caused 
death. 
Long Term Exposure: No reliable reports exist of adverse 
health effects in humans exposed chronically to ethylene 
dibromide. Chronic exposure may be more serious for 
children because of their potential for a longer latency 
period. Carcinogenicity: The Department of Health and 
Human Services has determined that ethylene dibromide can 
reasonably be anticipated to be a human carcinogen, based 
on ethylene dibromide-induced tumors in multiple sites and 
by various routes of exposure in animals. Results from 
epidemiological studies have been inconclusive. 
Reproductive and Developmenla1 Efects: There is 
inconclusive but suggestive evidence that ethylene 
dibromide may reduce fertility in men. Antispermatogenic 
effects have been demonstrated in various animal species. 
Ethylene dibromide is included in Reproductive and 
Developmental Toxicants, a 1991 report published by the 
U.S. General Accounting Office. Special consideration 
regarding the exposure of pregnant women is warranted, 
since ethylene dibromide has been shown to be a genotoxin; 
thus, medical counseling is recommended for pregnant 
women. 
Points of Attack: Eyes, skin, respiratory system, liver, 
kidneys, reproductive system. Cancer Site in animals: skin 
and lung tumors. 
Medical Surveillance: Preemployment and periodic 
examinations should evaluate the skin and eyes, respiratory 
tract, and liver and kidney functions. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Serum 
bromide levels can be used to document that exposure did 
occur. However, bromide levels do not accurately predict 
the clinical course. Routine laboratory studies include CBC, 
glucose, and electrolyte determinations. Additional studies 
for patients exposed to ethylene dibromide include liver 
function tests and renal function tests. In cases of inhalation 
exposure, chest radiography and arterial blood gas 
measurements may be helpful. 
First Aid: Persons whose clothing or skin is contaminated 
with liquid ethylene dibromide (above 50°F) can 
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secondarily contaminate others by direct contact or through 
offgassing vapor. Ifthis chemical gets into the eyes, remove 
any contact lenses at once and irrigate immediately for at 
least 15 minutes, occasionally lifting upper and lower lids. 
Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. Ifthis chemical has been inhaled, remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
If ingestion of liquid ethylene dibromide occurs, do not 
induce vomiting. If the victim is alert and able to swallow, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. As first aid 
for pulmonary edema, a doctor or authorized paramedic may 
consider administering a corticosteroid spray. 
Note lo physician or authorizedmedicalpersonnel: In cases 
of respiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyrotomy if equipped and trained to do so. Treat 
patients who have bronchospasm with an aerosolized 
bronchodilator such as albuterol. Consider racemic 
epinephrine aerosol for children who develop stridor. Dose 
0.25-0.75 mL of 2.25% racemic epinephrine solution, 
repeat every 20 minutes as needed, cautioning for 
myocardial variability. Patients who are comatose, 
hypotensive, or are having seizures or cardiac arrhythmias 
should be treated according to advanced life support 
protocols. If evidence of shock or hypotension is observed, 
begin fluid administration. For adults with systolic pressure 
less than 80 mm Hg, bolus perfusion of 1000 mLihour 
intravenous saline or lactated Ringer’s solution may be 
appropriate. Higher adult systolic pressures may necessitate 
lower perfusion rates. For children with compromised 
perfusion administer a 20 mL/kg bolus ofnormal saline over 
10 to 20 minutes, then infuse at 2 to 3 mL/kg/hour. 
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Ethylene Dichloride 

Use Type: Fumigant and insecticide 
CAS Number: 107-06-2 
Formula: C,H,CI,; CICH,CH,CI 
Synonyms: Aethylenchlorid (German); 1,2-BichIoroethane; 
Bichlorure d‘ethylene (French); Chlorure d’ethylene 
(French); Cloruro di ethene (Italian); 1,2-Dichloorethaan 
(Dutch); 1,2-Dichlor-aethan (German); Dichloremulsion; 
Di-chlor-mulsion; Dichloro- 1,2-ethane (French); a,P- 
Dichloroethane; sym-Dichloroethane; 1,2-DichIoroethane; 
Dichloroethylene; 1,2-Dicloroetano (Italian, Spanish); EDC; 
ENT 1,656; Ethane, 1,2-dichloro-; Ethane dichloride; 
Ethyleendichloride (Dutch); Ethylene chloride; 1,2-Ethylene 
dichloride; Freon 1 S O ;  Glycol dichloride; NCI-COOS 1 1 
Trrirle Names: BORER SOL@; BROCIDE@; DESTRUXOL 
BORER-SOL@; DOWFUME@, Dow Chemical (USA), 
canceled 11/22/1985; DUTCH LIQUID@; DUTCH OIL@ 
Producers: Albright & Wilson Pty. (UK); Atofina (France); 
BF Goodrich Performance Materials (USA); Borden 
Chemical (USA); Carbocloro (Brazil); Central Glass 
(Japan); Chlor-Chemicals (UK); Dead Sea Bromine Group 
(Israel); Dow Chemical (USA); Degussa (Germany); 
EniChem (Italy); Formosa Plastics (Formosa); Georgia Gulf 
(USA); GFS Chemicals (USA); Merck (Germany); 
OxyChem (USA); Petroquimica de Venezuela (Pequiven); 
PPG Industries (USA); Reliance (India); Saudi Basic 
I n d u s t r i e s Sigma- A I d r i c h 
Laborchemikalien (Germany); Tokuyama Group (Japan); 
Tosoh Corp. (Japan); Union Carbide (USA); Vista Chemical 
(USA); Vulcan Chemicals (USA) 
Chemical Clrrss: Chlorinated hydrocarbon 
EPMOPP PC Code: 042003 
Crilifornia DPR Chemical Code: 274 
ICSC Number: 0250 
RTECS Number: KI0525000 
EEC Number: 602-0 12-00-7 
EINECS Number: 203-458-1 

C o rp . (Saudi Arab i a) ; 
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Uses: When mixed with carbon tetrachloride, ethylene 
dichloride is used as a grain fumigant for bulk storage in 
bags, sealed containers, bins or on floors. In recent years, 
1,2-dichIoroethane has found wide use in the manufacture to 
ethylene glycol, diaminoethylene, polyvinyl chloride, nylon, 
viscose rayon, styrenebutadiene rubber, and various plastics. 
It is a solvent for resins, asphalt, bitumen, rubber, cellulose 
acetate, cellulose ester, and paint; a degreaser in the 
engineering, textile and petroleum industries; and an 
extracting agent for soybean oil and caffeine. It is also used 
as an antiknock agent in gasoline, a pickling agent and a 
dry-cleaning agent. It has found use in photography, 
xerography, water softening, and also in the production of 
adhesives, cosmetics, pharmaceuticals, and varnishes. 
U.S. Maximum Allowable Residue Levels for Fumigants, 
including ethylene dichloride (40 CFR 193.225, 180.521, 
180.522): 

Grain, cereal, milled fractions 125 
Corn, field, grits 125 
Rice, cracked 125 
Crircinogen/Hazard Classifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Regulatory Authority: 

CROP PPm 

Carcinogen (Animal Positive) (IARC) 
(ACGIH)") 
Banned or Severely Restricted (E. Germany and Saudi 
Arabia)(UN)(I3) 
Air Pollutant Standard Set (ACGIH)'') (DFG)") (HSE)(33' 
(OSHA)(5x) (Other Countries)(3s) (Several States)@') 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CA LiO S HA) 
The "Director's List" (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl17.3 (same as CERCLA, see below); 40CFR423, 
Appendix A, Priority Pollutants; Section 3 13 Water 
Priority Chemicals (57FR4 133 1,9/9/92); Toxic Pollutant 
(Section 401.15) 
EPA Hazardous Waste Number (RCRA No.): U077, 
DO28 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 

RCRA Toxicity Characteristic (Section 26 1.24), 
Maximum Concentration of Contaminants, regulatory 
level, 0.5 mg/L 
RCRA 40CFR268.48; 6 1 FR15654, Universal Treatment 
Standards: Wastewater (mgiL), 0.2 1 ; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): SOlO(O.5); 8240(5) 
Safe Drinking Water Act: MCL, 0.005 mg/L; MCLG, 
zero; Regulated chemical (47 FR 9352) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

(mg/kg), 6.0 

Descriptioiz: I ,2-Dichloroethane is a colorless liquid. 
Pleasant, chloroform-like odor. Sweetish taste. Decomposes 
slowly: turns dark and acidic on contact with air, moisture, 
and light. The odor threshold is 100 ppm. Boiling point = 

84°C. Melting point = -35.4"C. Flash point = 13°C. 
Autoignition temperature = 4 13°C. Explosive limits: LEL = 

6.2%; UEL = 16.0%. Hazard Identification (based on 
NFPA-704 M Rating System): Health 2, Flammability 3, 
Reactivity 0. Insoluble in water; solubility = 8.7 x 10' ppm 

Iticompntibilities: Forms explosive mixture with air. Reacts 
violently with strong oxidizers and caustics; chemically- 
active metals such as magnesium or aluminum powder, 
sodium and potassium, alkali metals, alkali amides; liquid 
ammonia Decomposes to vinyl chloride and HCI above 
11 12°F. Attacks plastics, rubber, coatings. Attacks many 
metals in presence of water. 
Permissible Exposure Limits in Air: The OSHA"' PEL is 
50 ppm TWA and ceiling of 100 ppm, 200 ppm 5-minute 
maximum peak in any 3 hours. ACGIH"' recommends a 
limit of 10 ppm (40 mgim'). The NIOSH"' IDLH level = 

potential occupational carcinogen [50 ppm]. The former 
USSR-UNEPIIRPTC project(43) has set MAC values in 
ambient air in residential areas of 3 mgim' on a momentary 
basis and 1 rngim' on a daily average basis. Several states 
have set guidelines or standards for ethylene dichloride in 
ambient air@") ranging from 0-400 pgim' (North Dakota) to 
0.038 pgim3 (North Carolina) to 0.04 pgim' (Rhode Island) 
to 0.2 pgim3 (New York) to 0.39 pgim' (Massachusetts) to 
20.0 pglm' (Connecticut) to 148.0 pgim' (Pennsylvania) to 
200.0 pg/m3 (South Carolina) to 650.0 pgim' (Nevada) to 
1000.0 pgim' (Indiana). 
Determination in Air: Charcoal adsorption, workup with 
CS,, analysis by gas chromatographyiflame ionization. See 
NIOSH IV, Method # 1003 for halogenated hydrocarbons'"). 
Permissible Concentration in Water: To protect freshwater 
aquatic life: 118,000 pglL on an acute toxicity basis and 
20,000 p g i L  on a chronic basis. To protect saltwater aquatic 
life: 113,000 pgiL on an acute toxicity basis. To protect 

@ 20°C. 
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human health: preferably zero. An additional lifetime cancer 
risk of 1 in 100,000 occurs at a concentration of 9.4 pg/L@). 
The WHO has set a limit for drinking water of 0.01 mg/L 
(10 ,L&L)(~’). The former USSR has set a limit in water 
bodies used for domestic purposes variously quoted at 2.0 
mg/L[43) and 0.02 mg/L(”). EPA(48) has set a longer term 
health advisory of2.6 mg/L for an adult. Several states have 
set guidelines or standards for ethylene dichloride in 
drinking water@’). The standards set range from 2.0 pg/L 
(New Jersey) to 3.0 pg/L (Florida) to 10.0 pg/L (New 
Mexico). The guidelines range from 0.38 pg/L (New 
Hampshire) to 1 .O pg/L (California and Connecticut) to 3.8 
(Minnesota) to 5.0 pg/L (Maine). 
Determination in Water: Inert gas purge followed by 
chromatography with halide specific detection (EPA 
Method 60 1 ) or gas chromatography plus mass spectrometry 
(EPA Method 624). 
Routes of Entry: Inhalation of vapor, skin absorption of 
liquid, ingestion, skin and/or eye contact. 
Hurntful Effects and Symptoms 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. lnhalation of the vapors can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Exposure can cause 
nausea, vomiting, headaches, drowsisness and loss of 
consciousness. Overexposure to ethylene dichloride may 
damage the central nervous system, kidneys, liver. 
Inhalation: Levels of 10 to 30 ppm may cause dizziness, 
nausea, and vomiting. Levels up to 50 pm may cause 
weakness, trembling, headaches, abdominal cramps, liver 
and kidney damage, and fluid build up in lungs. May cause 
coma and death at high levels. Skin: Contact may cause 
irritation and skin rash, and irritates the eyes. Eyes: May 
cause redness, pain, and blurred vision. Vapor can damage 
the cornea. Ingestion: Ingestion of 2 ounces has resulted in 
nausea, vomiting, faintness, drowsiness, difficulty breathing, 
pale skin, internal bleeding, kidney damage, and death due 
to respiratory failure. Other possible symptoms may include 
abdominal spasms, severe headache, lethargy, lowered 
blood pressure, diarrhea, shock, physical collapse, and 
coma. 
Lorzg Term Exposure: Repeated or prolonged contact can 
chronically irritate the skin causing dryness, redness and a 
rash. Prolonged or repeated exposure may cause eye, nose 
and throat irritation, nerve damage, liver and kidney 
damage. This substance has been determined to cause 
cancer of the lung, stomach, breast and other sites in 
laboratory animals, and may be a human carcinogen. Can 
irritate the lungs and bronchitis may develop. Repeated or 
prolonged exposure can cause loss of appetite, nausea and 
vomiting, trembling and low blood sugar. 
Points of Attack: Eyes, skin, kidneys, liver, respiratory 
system, central nervous system, cardiovascular system. 
Cancer Site in animals: forestomach, mammary gland and 
circulatory system cancer. 

Medical Surveillriizce: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. Liver and kidney function tests. If 
symptoms develop or overexposure is suspected, the 
following may be useful: Consider chest x-ray after acute 
overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
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Ethylene F I uoro h yd ri n 

Use Type: Rodenticide, insecticide, and acaricide 
CAS Number: 37 1-62-0 
Forntula: C,H,FO 
Alert: Not registered as a pesticide in the U.S. It is an 
acutely toxic chemical. 
Syizoizyms: 2-Fluoetanol (Spanish); 2-Fluroethanol; /3- 
Fluoroethanol; TL 74 1 
RTECS Number: KL1575000 
Uses: Ethylene fluorohydrin is not registered as a pesticide 
in the U.S. 
Regulatory Autlzority: 

OSHA 29CFR19 10.1 19, Appendix A, Process Safety List 
of Highly Hazardous Chemicals, TQ = 100 Ib (45 kg) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10 Ib (4.54 kg) 
Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Ethylene fluorohydrin is a colorless liquid. 
Soluble in water. Molecular weight = 64.05. Boiling point 
= 103.5”C. Melting/Freezing point = -26.45”C. Flash point 
= 31°C. 
Iitcompatibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentration in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Eye or skin contact. 
Hrirmful Effects and Syniptonzs 
Short Term Exposure: Symptoms include tremors, severe 
muscular weakness, nausea, headache, and slight swelling of 
the liver. Delayed convulsant. Toxicity rating is the same as 
for fluoroacetate, super toxic. The probable oral lethal dose 
in humans is a taste (less than 7 drops) for a 70 kg ( 1  50 Ib) 
person. The chemical is highly toxic when inhaled or 
absorbed through the skin. Toxicity depends on its oxidation 
to fluoroacetate by tissue alcohol dehydrogenase. 
Points ofiittack: Heart (irregular heart beat), liver, kidneys, 
central nervous system (‘pins and needles,’ weakness in 
hands and feet). 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following are recommended: 

kg) 

liver and kidney function tests; exam ofthe nervous system, 
and EKG. Any evaluation should include a careful history 
of past and present symptoms with an exam. Medical tests 
that look for damage already done are not a substitute for 
controlling exposure. 
First Aid: Acute poisoning should be treated like poisoning 
by fluoroacetate. Ethylene fluorohydrin (2-fluoroethanol) is 
listed among the organic fluorine derivatives of fluoroacetic 
acid. The emergency procedures for fluoroacetic acid are: 
move victim to fi-esh air; call emergency medical care. If not 
breathing, give artificial respiration. If breathing is difficult, 
give oxygen. In case of contact with material, immediately 
flush skin or eyes with running water for at least 15 minutes. 
Remove and isolate contaminated clothing and shoes at the 
site. Keep victim quiet and maintain normal body 
temperature. Effects may be delayed; keep victim under 
observation. 
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Ethylene Oxide 

Use Type: Fungicide and fumigant 
CAS Number: 75-2 1-8 
Forniuln: C,H,O 
Alert: Although ethylene oxide is not currently registered 
for use specifically against anthrax spores, EPA has 
determined that emergency conditions exist which 
necessitate its limited sale, use, and distribution for this 
purpose. This exemption was granted after considering 
available data and includes requirements which ensure 
protection of health and the environment. Therefore, based 
upon sampling results and a review of cleanup options, EPA 
has issued the following two crisis exemptions: EPA has 
allowed ethylene oxide to be used in fumigating items 
retrieved from congressional offices that were potentially 
contaminated with anthrax. EPA also allowed ethylene 
oxide to be used by the U.S. Department of Justice (DOJ) in 
order for the department to test the fumigation process for 
mail received by DOJ that may be potentially contaminated 
with anthrax. 
Persons whose clothing or skin is contaminated with 
ethylene oxide liquid or solution can secondarily 
contaminate personnel by direct contact or through off- 
gassing vapor. 
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Syizoizyms: Aethylenoxid (German); Dihydrooxirene; 
Dimethylene oxide; ENT 26,263; E .0 ;  1,2-Epoxyaethan 
(German); Epoxyethane; 1,2-Epoxyethane; Ethene oxide; 
Ethyleenoxide (Dutch); Ethylene (oxyde d’) (French); 
Etilene(ossid0 di) (Italian); ETO; Etylenu Tlenek (Polish); 
NCI-C50088; Oxacyclopropane; Oxane; A$-Oxidoethane; 
Oxiraan (Dutch); Oxirane; Oxirene, Dihydro-; UN 1040 
Trade Names: AMPROLENE@; ANPROLENE@; 
ANPROLINE@; BIODAC@, CONDEA (Germany); 
MERPOL@; OXYFUME@; OXYFUME 12@; T-GAS@; 
STERILIZING GAS ETHYLENE OXIDE loo%@ 
Producers: Air Products & Chemicals (USA); Albright & 
Wilson Pty. (UK); ARC Specialty Products (USA); BASF 
(Germany); Bayer Chemicals (Germany); BOC Gases (UK); 
BP Chemicals (UK); Celanese (Germany); CONDEA 
(Germany); Dow Chemical (USA); Degussa (Germany); 
Eastman Chemical (USA); EniChem (Italy); Equistar 
(USA); Formosa Plastics (Taiwan); Huntsman (USA); 
Messer Group (Germany); MG Industries (USA); 
Mitsubishi Chemical (Japan); Mitsui Chemicals (Japan); 
Nippon Shokubai (Japan); Olin (USA); OxyChem (USA); 
Petroquimica de Venezuela (Pequiven); Praxair (USA); 
Reliance (India); Rhodia (France); Samsung General 
Chemicals (South Korea); Sasol (South Africa); Scott 
Specialty Gases (USA); Shell Chemicals (USA); Sunoco 
Chemicals (USA); Union Carbide (USA) 
Chemical Class: Alcohollether 
EPMOPP PC Code: 04230 1 
Califoritin DPR Clienzical Code: 277 
ICSC Number: 0 155 
RTECS Number: KX2450000 
EEC Number: 603-023-00-X 
EINECS Number: 200-849-9 
Uses: Ethylene oxide is used as a fumigant for spices, 
seasonings, and foodstuffs and as an agricultural fungicide. 
When used directly in the gaseous form or in nonexplosive 
gaseous mixtures with nitrogen or carbon dioxide, ethylene 
oxide can act as a disinfectant, fumigant, sterilizing agent, 
and insecticide. It is a man-made chemical used as an 
intermediate in organic synthesis for ethylene glycol, 
polyglycols, glycol ethers, esters, ethanolamines, 
acrylonitrile, plastics, and surface-active agents. It is also 
used as a fumigant for textiles and for sterilization, 
especially for surgical instruments. It is used in drug 
synthesis and as a pesticide intermediate. 
U.S. Maximum Allowable Residue Levels for  Ethylene 
Oxide (40 CFR 180.151,185.2850): 

CROP PPm 
Walnut, black, post-h 50 
Coconut, copra, post-h 50 
Spice, post-h 50 
Seasonings, processed natural, 

including spices, except salt 
mixture 50 

Spices, processed 50 

Carcin ogedHazarc1 Classijkatioiis 
U.S. EPA Carcinogens: Group B 1 ,  probable carcinogen 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen and female developmental 
toxin 
IARC: Group 1, known carcinogen 
Label Signal Word: HIGHLY TOXIC 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC)”) (DFG)‘’) 

Banned or Severely Restricted ((In Agriculture) 
 germa an^)"^) 
Highly Reactive Substance and Explosive (World 
Bank)(‘5) 
OSHA, 29CFR19 10 Specifically Regulated Chemicals 
(See CFR 19 10.1047) 
Air Pollutant Standard Set (ACGIH)‘’) (HSE)(”) 
(OSHA)(63) (Other (Several States)(‘(’) 
CALiOSHA Carcinogen User Register Chemical 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
QSHA29CFR1910.119,AppendixA. Process Safety List 
of Highly Hazardous Chemicals, TQ = 5,000 Ib (2,270 

Clean Air Act: Hazardous Air Pollutants (Title I,  Part A, 
Section 1 12); Accidental Release Prevention/Flammable 
substances, (Section 112[r], Table 3), TQ = 10,000 Ib 
(4540 kg) 
EPA Hazardous Waste Number (RCRA No.): U 1 15 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRI 5654, UniversalTreatment 
Standards: Wastewater (mg/L), 0.12; Nonwastewater 
(mgikg), N/A 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000 Ib (454 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1% 
FDA tolerance limit, 50 ppm in ground spices 
Canada, WHMIS, Ingredients Disclosure List 

( ACG I H ~  

kg) 

Description: A colorless, compressed, liquefied gas or 
liquid (below 1 IOC). Sweet odor. The odor threshold is 50 
pm. Molecular weight = 44.1 daltons. Boiling point = 

10.7”C. Melting/Freezing point = -1 13°C. Vapor pressure 
= 1 . 1  x lo3 mmHg @ 20°C. Flash point = -20°C. 
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Autoignition temperature = 1058°C. Explosive limits: LEL 
= 3.0%; UEL = 100%. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 4 ,  
Reactivity 3. Easily dissolved in water. Log KO, = Negative 
(< -0.5). Unlikely to  bioaccumulate in marine organisms. 
Iiicompatibilities: Forms explosive mixture with air. 
Dangerously reactive; may rearrange chemically and/or 
polymerize violently with evolution of  heat, when in contact 
with highly active catalytic surfaces such as anhydrous 
chlorides of iron, tin and aluminum, pure oxides of iron and 
aluminum, and alkali metal hydroxides. Even small amounts 
of strong acids, alkalis, oxidizers can cause a reaction. 
Avoid contact with copper. Protect container from physical 
damage, sun and heat. Attacks some plastics, rubber or 
coatings. 
Permissible Exposure Limits in Air: The OSHA‘’) PEL and 
the recommended ACGIH(‘)TLV is 1 pprn (2 mg/m3) TWA. 
The HSE(33) and Sweden(35) have set a TWA of 5 ppm ( 1  0 
mg/m3); Sweden adds an STEL of  10 ppm (1 8 mg/m3), 
Japan(35’ has set a TWA of  50 ppm (90 mg/m3). At the other 
extreme, the former USSR(35 43) has set an MAC in 
workplace air of  1 mg/m3; Czechoslovakia has adopted this 
level also. NIOSH(*) IDLH level = Ca [SO0 ppm]. The 
former USSR‘” 43) ha also set an MAC for ambient air in 
residential areas of 0.3 mg/m3 on a momentary basis and 
0.03 mg/m3 on a daily average basis. The NIOSH”’ IDLH 
level = 800 ppm. Several states have set guidelines or 
standards for ethylene oxide in ambient air(60) ranging from 
zero (North Dakota) to 0.01 mgim’ (Rhode Island) to 0.1 
pg/m3 (North Carolina) to  4.87 pg/m3 (Pennsylvania) to 
6.67 pg/m3 (New York) to  10.0 pg/m3 (South Carolina) to 
20.0 pgim’ (Connecticut, South Dakota and Virginia) to 
48.0 pg/m3 (Nevada) to 450.0 pg/m3 (Indiana). 
Determination in Air: Collection by charcoal 
tube(petro1eum-based); D M F  Any dust and mist respirator 
w i t h  a f u l l  f a c e p i e c e ;  a n a l y s i s  b y  gas  
chromatography/electrochemical detection; NIOSH IV, 
Method #1614”’). 
Permissible Concentration iii Wrrter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ethylene oxide is rapidly absorbed after 
inhalation, and solutions of  ethylene oxide can penetrate 
human skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Ethylene oxide gas may produce 
immediate local irritation of  the skin, eyes, and upper 
respiratory tract. At high concentrations, it may cause an 
immediate or delayed accumulation of  fluid in the lungs. 
Inhalation of  ethylene oxide can produce CNS depression, 
and in extreme cases, respiratory distress and coma. The 
onset of symptoms may be delayed for up to 72 hours. In 
some persons, ethylene oxide exposure may result in allergic 
sensitization, and future exposure may cause hives or a life- 
threatening allergic reaction. Signs and symptoms of  acute 
exposure to ethylene oxide may be severe, and include 

dyspnea (shortness of  breath), cough, pulmonary edema, 
pneumonia, and respiratory failure. Lethargy, headache, 
dizziness, twitching, convulsions, paralysis, and coma may 
be observed. Cardiac arrhythmias and cardiovascular 
collapse may also occur. Gastrointestinal effects of acute 
exposure may include nausea, vomiting, and abdominal 
pain. Ethylene oxide irritates the eyes, skin, and respiratory 
tract. Very high exposures can cause pulmonary edema, a 
medical emergency that can be delayed for several hours. 
Inhalation: Exposure to  500-700 ppm for 2 to 3 minutes, 
resulted in nausea, vomiting, headache, disorientation, fluid 
in the lungs, followed by seizures. Human volunteers 
breathing a concentration of about 2500 ppm experienced 
slight irritation of the respiratory tract; breathing in 12,500 
pprn showed definite respiratory tract irritation within 10 
seconds. Symptoms may not occur for hours after exposure. 
Other symptoms reported at unknown concentrations 
include headache, nausea, coughing, vomiting, difficult 
breathing, respiratory tract irritation, weakness, 
incoordination, seizures and fluid in the lungs. Skin: The 
pure liquid may cause frostbite. A 1% water solution can 
cause irritation and redness. A 40-80% water solution may 
cause extensive blister formation. Ethylene oxide may 
severely irritate or burn mucous membranes and moist skin. 
Eyes: May cause irritation and severe burns. May affect the 
eyes, causing delayed development of  cataract. Eye contact 
may result in conjunctivitis (red, inflamed eyes) and erosion 
of  the cornea. Ingestion: May cause gastric irritation and 
liver injury. 
Long Term Exposure: Chronic ethylene oxide exposure 
may cause delayed peripheral nerve damage (neuropathy), 
especially in the lower extremities. Although the results are 
inconclusive, some data suggest that chronic ethylene oxide 
exposure impairs cognitive function. Ethylene oxide may 
also damage the liver and kidneys. Skin allergy can occur, 
and some persons may become sensitized to the chemical. 
Cataracts and corneal burns have been reported from 
occupational exposure. Chronic exposure may be more 
serious for children because oftheir potential longer latency 
period. Carcinogenicily The DHHS has determined that 
ethylene oxide may reasonably be anticipated to be a human 
carcinogen (NTP 2000). In animals, chronic exposure 
causes leukemia and intra-abdominal cancer, and there is 
some evidence that it increases the risk of leukemia in 
human workers. The lnternational Agency for Research on 
Cancer has determined that ethylene oxide is carcinogenic 
to humans. Reproductive and Developmental Effects 
Shepard’s Catalog of  Teratogenic Agents describes one 
study in which the spontaneous abortion frequency in 
hospital workers exposed to ethylene oxide during 
pregnancy was average for the general population (6.7%); 
however, the frequency for appropriate hospital controls was 
below average for the general population (5.6%). Ethylene 
oxide is included in Reproductive and Developniental 
Toxicants, a 1991 report published by the U.S. General 
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Accounting Office. Special consideration regarding the 
exposure of pregnant women is warranted, since ethylene 
oxide has been shown to be a teratogen and genotoxin; thus, 
medical counseling is recommended for the acutely exposed 
pregnant woman. ETO has caused cancer in several species 
of laboratory animals. It has also caused changes in genetic 
material and reproductive problems in laboratory animals. 
may damage the developing fetus. It may cause inheritable 
genetic damage in humans. There is an increased incidence 
of gynecological disorders and spontaneous abortions 
among workers in ethylene oxide production. Its role in this 
increase is unclear at this time. (NJ) Increased incidence of 
leukemia and stomach cancer have been reported; however 
the evidence is not considered conclusive. Leukemia, brain 
tumors, lung tumors, and other cancers have been observed 
in laboratory animals. 
Poirits of Attack: Eyes, skin, respiratory system, liver, 
central nervous system, blood, kidneys, reproductive 
system. Cancer Site: peritoneal cancer, leukemia. 
MerlicnlSurveilkn2ce: For those with frequent or potentially 
high exposure (half the TLV or greater), the following are 
recommended before beginning work and at regular times 
after that: Lung function tests. If symptoms develop or 
overexposure is suspected, the following may be useful: 
Consider chest x-ray after acute overexposure. Evaluation 
by a qualified allergist, including careful exposure history 
and special testing, may help diagnose skin allergy. Liver 
and kidney function tests. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
Firsf Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. If frostbite has occurred, seek 
medical attention immediately; do NOT rub the affected 
areas or flush them with water. In order to prevent further 
tissue damage, do NOT attempt to remove frozen clothing 
from frostbitten areas. If frostbite has NOT occurred, 
immediately and thoroughly wash contaminated skin with 
soap and water. As first aid for pulmonary edema, a doctor 
or authorized paramedic may consider administering a 
corticosteroid spray. 
Note to physician or authorizedmedicalpersonnel: In cases 
ofrespiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyroidotomy if equipped and trained to do so. Treat 

patients who have bronchospasm with aerosolized 
bronchodilators. The use of bronchial sensitizing agents in 
situations of multiple chemical exposures may pose 
additional risks. Consider the health of the myocardium 
before choosing which type of bronchodilator should be 
administered. Cardiac sensitizing agents may be 
appropriate; however, the use of cardiac sensitizing agents 
after exposure to certain chemicals may pose enhanced risk 
of cardiac arrhythmias (especially in the elderly). Ethylene 
oxide poisoning is not known to pose additional risk during 
the use of bronchial or cardiac sensitizing agents. Consider 
racemic epinephrine aerosol for children who develop 
stridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine 
solution in 2.5 cc water, repeat every 20 minutes as needed, 
cautioning for myocardial variability. Patients who are 
comatose, hypotensive, or are having seizures or cardiac 
arrhythmias should be treated according to advanced life 
support protocols. 
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Ethylene Thiourea 

Use Type: A fungicide contaminant and break-down 
substance 
CAS Number: 96-45-7 
Formula: C,H,N,S 
Synonyms: 4,5-Dihydro-2-mercaptoimidazole; 4,5- 
Dihydroimidazole-2(3H)-thione; 1,3-Ethylenethiourea; 
N,N’-Ethylenethiourea; Etilentiourea (Spanish); ETU; 
Imidazolidinethione; 2-Imidazolidinethione; 2-lmidazoline- 
2-thiol; Imidazoline-2-thiol; Imidazoline-2(3H)-thione; 
Mercaptoimidazoline; 2-Mercaptoimidazoline; 2-Mercapto- 
2-imidazoline; 2-Merkaptoimidazolin (Czech); NCI- 
C03372; Rhenogran ETU; Rhodanin S-62 (Czech); 
Tetrahydro-2H-imidazole-2-thione; 2-Thioimidazolidine; 2- 
Th ionoimidazolidine; 2-Thiol-dihydroglyoxaline; Thiourea, 
N,N’-( 1,2-ethanediyI)- 
Trade Names: ACCEL 22@; AKROCHEM ETU-22@; 
MERCAZIN I@; NA 22@; NOCCELER 22@; PENNAC 
CRA@; SOXINOL 22’; VULKACIT NPV/C2@; 
WARECURE C@ 
Producers: Akzo Nobel Chemicals (Germany); ATOFINA 
(France); Bayer Chemicals (Germany); Degussa (Germany); 
DuPont (USA); EniChem (Italy); Sumitomo Chemical 

EPMOPP PC Code: 6000 16 
Cdifornia DPR Cliemical Code: 2559 
ICSC Number: 1 148 
RTECS Number: NI9625000 
EEC Number: 613-039-00-9 
EINECS Number: 202-506-9 
Uses: Exposure to ethylene thiourea results from the very 
widely used ethylene bisdithiocarbamate fungicides. 
Ethylene thiourea may be present as a contaminant in the 
ethylene bisdithiocarbamate fungicides and can also be 
formed when food containing the fungicides is cooked. 
Ethylene thiourea is also used extensively as an accelerator 
in the curing of polychloroprene (Neoprene) and other 
elastomers. 
CarcinogeidHuzard Classifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen and developmental toxin 
IARC: Group 3, unclassifiable 
Endocrine Disruptor: Probable ED, especially from its 
parent chemical, Menab. 
Regulatory Authority: 

Carcinogen (Animal Positive) (IARC)‘9) 
Banned or Severely Restricted ( S ~ e d e n ) “ ~ ’  
Air Pollutant Standard Set (North Dakota, 

(Japan) 

AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
The “Director’s List” (CALIOSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
EPA Hazardous Waste Number (RCRA No.): U 1 16 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
Safe Drinking Water Act: Priority List (55 FR 1470) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0. I YO 

Description: Ethylene thiourea is a white to light green, 
needle-like crystalline solid. Faint amine odor. Boiling point 
= 230-3 13°C. MeltingiFreezing point = 203-204°C. 
Molecular weight = 102.15. Flash point = 252°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 1, Reactivity 0. Slightly soluble in 
cold water; highly soluble in hot. Commercial ethylene 
thiourea is available as a solid powder, as a dispersion in oil 
(which retards the formation of fine dust dispersions in 
workplace air), and “encapsulated” in a matrix of 
compatible elastomers. In this latter form, ethylene thiourea 
may be least likely to escape into the work-place air. Log 
KO, = Negative (< -0.7). Unlikely to bioaccumulate in 
marine organisms. 
Incompatibilities: Strong oxidizers, acids, acid anhydrides, 
acrolein 
Permissible Exposure Limits in Air: There is no current 

or NIOSH exposure standard for ethylene thiourea. 
The ACGIH”) has set no limits either. NIOSH‘” IDLH level 
= not determined but contains potential occupational 
carcinogen notation. States which have set guidelines or 
standards for ethylene thiourea in ambient air@’) include 
North Dakota (zero level) and Pennsylvania (0.7 pgim3). 
Determination in Air: Filter collection, extraction with 
water, complexation with pentacyanoamineferrate and 
spectrophotometric measurement. See NIOSH IV, Method 
#501 I(“). 
Permissible Concentration in Water: Maine@‘) has set a 
guideline for drinking water of 4.4 pglL. The USEPA in a 
health advisory (see reference below) has developed a no- 
observed-adverse-effect level (NOAEL) of 1.25 mgikglday 
based on absence of thyroid effects in male rats exposed to 
ETU in the diet for up to 12 months. This results in a longer 
term health advisory for an adult of 0.44 mg/L. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
IIrrrnlful Effects and Symptoms 
Short Term Exposure: Inhalation can cause irritation of the 
respiratory tract with soreness, hoarseness, cough and 
phlegm. High exposure can cause sweating, thirst, nausea, 
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an increase in the heart rate and blood pressure that can last 
for hours or days. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. This can cause death. Contact can cause irritation of 
the skin and eyes, and may cause eye burns. A related 
chemical, ziram, can cause brain swelling and hemorrhage 
with muscle weakness and liver and kidney effects. 
Long Term Exposure: Ethylene thiourea has been shown to 
be carcinogenic and teratogenic (causing malformation in 
offspring) in laboratory animals. In addition, ethylene 
thiourea can cause myxedema (the drying and thickening of 
skin, together with a slowing down of physical and mental 
activity), goiter, and other effects related to decreased 
output of thyroid hormone. Maneb, a related fungicide, can 
cause nerve damage. 
Points of Attack: Eyes, skin, thyroid, reproductive system. 
Cancer Site in animals: liver, thyroid and lymphatic system 
tumors. 
Merlicrrl Surveillrrnce: Initial and routine em p 1 oyee 
exposure surveys should be made by competent industrial 
hygiene and engineering personnel. These surveys are 
necessary to determine the extent of employee exposure and 
to ensure that controls are effective. The NIOSH 
Occupational Exposure Sampling Strategy Manual, NIOSH 
Publication #77-173, may be helpful in developing efficient 
programs to monitor employee exposures to ethylene 
thiourea. The manual discusses determination of the need 
for exposure measurements, selection of appropriate 
employees for exposure evaluation, and selection of 
sampling times. Employee exposure measurements should 
consist of 8-hour TWA (time-weighted average) exposure 
estimates calculated from personal or breathing zone 
samples (air that would most nearly represent that inhaled 
by the employees). Area and source measurements may be 
useful to determine problem areas, processes, and 
operations. Thyroid function tests. Examination of the 
nervous system. Consider chest x-ray following acute 
overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 

~~~~ 
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Ethyl t h iocyanate 

Use Type: Insecticide 
CAS Number: 542-90-5 
Fornzulri: C3H,NS; C,H,SCN 
Synorzynzs: Aethylrhodanid (German); Ethane, thiocyanato- 
(Italian); Ethyl rhodanate; Ethyl sulfocyanate; 
Thiocyanatoethane; Thiocyanic acid, ethyl ester 
Producers: Carbolabs Div., Sigma-Aldrich (USA); Sigma- 
Aldrich Fine Chemicals (USA) 
Clienzicrrl Class: Thiocyanate (aliphatic) 
RTECS Nunzber: XK99000000 
Regulatory Authority: 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 

Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) as cyanide compounds 
lean water act: Section 307 Priority Pollutants as cyanide, 
total; Toxic Pollutant (Section 40 I .  15) as cyanide 
compounds 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanide compounds 
RCRA Section 26 1 Hazardous Constituents as cyanide 
compounds 
RCRA Universal Treatment Standards: Wastewater 
(mgiL), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mgikg), 590 (total); 30 (amenable) as cyanide 
compounds 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ug/L): 901 O(40) as cyanide compounds 
Safe Drinking Water Act: MCL, 0.01 mgiL; MCLG, 0.01 
mg/L;Regulated chemical (47 FR 9352) as cyanide 
compounds 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.101, Appendix B) as cyanides, mixtures 
or solutions 

Hazardous Substances: TPQ = 10,000 Ib (4,540 kg) 

kg) 
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Description: Ethyl thiocyanate is a liquid. Insoluble in 
water. Boiling point = 146°C. MeltingiFreezing point = 

Zncomprrtibilities: Contact with chlorates, nitrates, nitric 
acid, organic peroxides, peroxides may cause a violent 
reaction. 
Permissible Exposure Limits in Air: N o  standards set 
Permissible Concentrntiotz in Writer: The U.S. EPA has set 
a maximum contaminant level of  cyanide in drinking water 
of 0.2 milligrams cyanide per liter of  water (0.2 mgiL). 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin contact. 
Hcrrmful Effects and Symptoms 
Sltort Term Exposure: The ingestion of  a concentrated 
solution may lead to vomiting. The principal systemic 
reaction is probably one o f  central nervous depression, 
interrupted by periods of  restlessness, abnormally fast and 
deep respiratory movements and convulsions. Death is 
usually due to respiratory arrest from paralysis of  the 
medullary centers. In nonfatal cases injures to the liver and 
kidneys may appear. 
Long Term Exposure: Prolonged absorption may produce 
various skin eruptions, runny nose, and occasionally 
dizziness, cramps, nausea, vomiting and mild or severe 
disturbances of the nervous system. Developmental Effects. 
No reproductive or developmental effects ofthis thiocyanate 
have been reported in experimental animals or humans. 
Increased levels of  thiocyanate in the umbilical cords of  
fetuses whose mothers smoked compared to those whose 
mothers were non-smokers suggests that thiocyanate, and 
possibly also cyanide, can cross the placenta. 
Points of Attack: Nervous system. liver, kidneys. 
Medicrrl Surveillance: Urine thiocyanate levels. Blood 
cyanide levels. Liver function tests. Kidney function tests. 
Examination of the nervous system. 
First Aid: Treatment is as for aliphatic thiocyanates. If this 
chemical gets into the eyes, remove any contact lenses at 
once and irrigate immediately for at least 30 minutes, 
occasionally lifting upper and lower lids. Seek medical 
attention immediately. If this chemical contacts the skin, 
remove contaminated clothing and wash immediately with 
soap and water. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. Victims who are conscious 
and able to swallow should be given 4 to  8 ounces of  water 
or milk. Gastric lavage with a small bore N G  tube should be 
considered if it can be performed within 1 hour after 
ingestion. The effectiveness of  activated charcoal 
administration is unknown, but it is suggested following 
lavage (administer activated charcoal at 1 g d k g ,  usual adult 
dose 60-90 g, child dose 25-50 g). A soda can and straw 
may be of  assistance when offering charcoal to a child. 

-86°C. 

Medical observation is recommended for 24  to 4 8  hours 
after breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, a doctor or 
authorized paramedic may consider administering a 
corticosteroid spray. 
Note: Because cyanide is probably largely responsible for 
poisonings, antidotal measures against cyanide should be 
instituted promptly. Use amyl nitrate capsules if symptoms 
develop. All area employees should be trained regularly in 
emergency measures for cyanide poisoning and in CPR. A 
cyanide antidote kit should be kept in the immediate work 
area and must be rapidly available. Kit ingredients should be 
replaced every 1-2 years. 
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Etridiazole 

Use Type: Fungicide 
CAS Number: 2593-1 5-9 
Fornzulr: C,H,C13N,0S 
Synonyms: 5-Aethoxy-3 -trichlormethyl- 1,2,4-thiadiazol 
(German); Echlomezole (Japan); Ethazole; 5-Ethoxy-3- 
(trichloromethyl)-l,2,4-thiadiazole; ETMT; Etridiazole; 3- 
(Trichloromethyl)-5-ethoxy- 1,2,4-thiadiazole; 1,2,4- 
Thiadiazole, 5-ethoxy-3-(trichloromethyl)- 
Trrtrle Nrtnzes: AATERRA@; BANROT@ (With 
Thiophanate-methyl); DWELL@, Crompton Corporation, 
(USA), canceled; ETHAZOLE@; 4-WAY’; KOBAN@; MF- 
344“; OLlN MATHIESON@ 2,424; OM@ 2424;  
PANSOIL@; TERRACHLOR-SUPER X@, Crompton 
Corporation (USA) (with Pentachloronitrobenzene); 
TERRACLOR SUPER X’(with Pentachloronitrobenzene), 
Crompton Corporation (USA); TERRACOAT@, Crompton 
Corporation (USA); TERRAFLO@, Crompton Corporation 
(USA); TERRAMASTERO, Crompton Corporation, 
(USA); TERRAZOLE@, Crompton Corporation (USA); 
TRUBAN@, Scotts-Sierra (USA) 
Producers: Crompton Corporation (USA); Gustafson 

Cliemical Clrtss: Thiazole 
EPMOPP PC Code: 08470 1 
Crtlifornirt DPR Cltemicul Code: 580 
Uses: Etridiazole is a fungicide registered for use as a secd 
treatment on barley, beans, corn, cotton, peanuts, peas, 
sorghum, soybeans, safflower, and wheat. It is also 
registered for use on cotton for in-furrow application at 
planting, on ornamental plants and shrubs by horticultural 
nurseries, on non-bearing citrus and non-bearing coffee, and 

(USA) 



 

432 Etridiazole 

for golf course fairways. tees and greens. Some states hold 
Special Local Need registrations for use on tobacco 
transplants. 
Human toxicity (long-ternt)”7’: Intermediate-I 0.5 105 1 
ppb, CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (tlire~hokd)(~~’: Low-369.29 192 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for  Etridiazole 
(40 CFR 180.370): 

CROP PPm 
Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, mbyp 0.1 
Corn, field, grain 0.05 
Corn, forage 0.1 
Corn, stover 0.1 
Cotton, undelinted seed 0.2 
Egg 0.05 
Goat, fat 0.1 
Goat, meat 0.1 
Goat, mbyp 0.1 
Hog, fat 0.1 
Hog, meat 0.1 
Hog, mbyp 0.1 
Horse, fat 0.1 
Horse, meat 0.1 
Horse, mbyp 0.1 
Milk 0.05 
Poultry, fat 0.1 
Poultry, meat 0.1 
Poultry, mbyp 0.1 
Sheep, fat 0.1 
Sheep, meat 0.1 
Sheep, mbyp 0.1 
Strawberry 0.2 
Tomato 0.15 
Wheat, forage 0.1 
Wheat, grain 0.05 
Wheat, straw 0.1 
Crrrciiiogeri/H~izard ClmsiJcritions 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

Proposition 65 Chemical (CAL). 
Description: Pale-yellow (pure) or reddish-brown 
(technical) liquid. Mild odor. Practically insoluble in water; 
solubility = S O  mg/L @ 25°C. Molecular weight = 247.53. 
Melting/Freezing point = 20”. Boiling point = 95”C@1 
mmHg. Vapor pressure =1.3 x104 mmHg @ 20°C; 9.75 
X I  0-5 mmHg @ 25°C. 
Incomnpcrtibilities: Alkali materials can cause material to 
become hydrolyzed. Toxic fumes of nitrogen and sulfur 
oxides and chlorine gas are formed when heated to 
decomposition. 

Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 

Harmful Effects and Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Etridiazole” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  2 0 0 0 ) .  
h t t p : //\ww, e pa. pov/REDs/0009red. pd f 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ E t r i d i a z o l e , ”  4 0  C F R  1 8 0 . 3 7 0 ,  
htti~://‘l\PINw.el,a.eovipeslicides/fo(~d/vie~Ntols.htni 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
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Famphur 

Use Type: Insecticide (grubcide) 
CAS Number: 52-85-7 
Formula: C ,oH,,NO,PS 
Synonyms: A13-25644; Benzenesulfonamide, p-hydroxy- 
N, N - d i m e t h y l - ,  0 - e s t e r  w i th  O , O - d i m e t h y l  
phosphorothioate; Caswell No. 456D; CL 38023; 0-[4- 
(( D imet  hy I am i no ) s  u 1 fony  1)pheny I ]  0 , O -  d i me t  hy I 
p h o s p h o r o t h i o a t e ;  0 - [ 4 -  
(( d i in e t h y 1 a in in 0)  s u I p h on y 1) p h e n y 1 ] 0 , O -  d i m e t h y 1 
t h i o p h o s p h a t e ;  0 , O - D i m e t h y l  0 - [ p -  
( d i met h y 1 s u 1 fain o y I )  p h e n y I ]  phosphor o t h i oat e ; 0 , O -  
D i m e t h y l  0 - [ p - ( N , N -  
dimethylsulfamoy I)pheny I] phosphorothioate; 0,O-Dimethyl 
phosphorothioate 0-es te r  with p-hydroxy-N,N- 
dimethylbenzenesulfonamide; 0-4-Dimethylsulfam 
oylphenyl 0,O-dimethyl phosphorothioate; 0 - 4 -  
D i n i e t h y l s u f p h a  m o y l p h e n y l  0 ,  U -  
dimethylphosphorothioate; ENT 25,644; Famfur (Spanish); 
p-Hydroxy-N,N-dime thylbenzenesulfonamide ester with 
phosphorothioic acid 0,O-dimethyl ester; Phosphorothioic 
acid, 0-[4-((dimethylamino)suIfonyI)phenyl] 0,O-dimethyl 
ester; Phosphorothioic acid, 0,O-dimethyl ester, 0-ester 
with p-hydroxy-N, N-dimethylbenzenesulfonamide 
T r d e  Names: AC 38023@; AMERICAN CYANAMID@ 
38023, BASF Agricultural Products (Germany), canceled; 
BO-ANA@; CYFLEE@; DoVIP@; FAMFOS@; FAMIX@, 
BASF Agricultural Products (Germany), canceled; 
FAMOPHOS@; FAMOPHOS WARBEX@; FAMPHOS@; 
FANFOS@; NEM ACUR@; VARBEX@; WARBEX@, BASF 
Agricultural Products (Germany), canceled 
Producers: BASF Agricultural Products (Germany) 
Clzenzictrl Cl(rss: Organophosphate 
EPMOPP PC Code: 05990 1 
C(r1ijoritirr DPR Clrenziccrl Code: 282 
RTECS Number: TF7640000 
Uses: Not registered in the U.S. For use as a veterinary 
medication against lice and cattle grub of cattle and other 
livestock. Administered to livestock in their feed; travels out 
and kills larvae. 
CRrciizogen/H(izurrl Cl(rssijkatioizs 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regulrrtory Autliority: 

RCRA Section 261 Hazardous Constituents 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPA Hazardous Waste Number (RCRA No.): PO97 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0.0 17; Nonwastewater (mg/kg), I5 

RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ug/L): 8270( 10) 
EPCRA Section 3 13 Form R de nzininiis concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 

Description: Colorless sand-like powder. Molecular weight 
325.349 
Iizcompatibilities: May react violently with antimony(V) 
pentafluoride. Incompatible with lead diacetate, magnesium, 
silver nitrate. Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Determimtioiz in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chroinatographyiFlame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides."*) 
Permissible Cortceiitrrrtioit in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
HizmlfiAl Effects rztirl Symptoms 
Slzort Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in  which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Lorig Term Exposirre: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in  
convulsions, respiratory failure. May cause liver damage. 
Poirzts of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillrrnce: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may cxacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Do not drink any alcoholic 
beverages before or during use; alcohol promotes absorption 
of organophosphates. 
First A id: Treatment for organophosphate poison i ng 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 



 

Antidotes should be  administered as prevention even if 
the  diagnosis is in doubt .  Eyes: Speed in removing 
material from eyes and skin is of  extreme importance. Eye 
contact can cause dangerous amounts of these chemicals to 
be quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of  soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to  fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
baghiask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, do nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of  ingestion, d o  not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of  activated 
charcoal at a dose of  1 g/kg (infant, child, and adult dose). 
A soda can and straw may be of  assistance when offering 
charcoal to a child. In some cases you may be specijkally 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do N O T  give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 

the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of  1 .O to 2.0 mg 
or pediatric dose ofO.O1 mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50  mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of  the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of  atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac inorphologic 
damage following high-level organophosphate poisoning. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Famphur,” Trenton 
NJ (June 2002). 
h t t p : / /wwv.  s t a t e . n i .LI sih ea 1 thieo h/rt kwe bi29 1 5. pd f 
Pesticide Management Education Program, “Famphur 
(Bo-Ana, Warbex) Chemical Profile 4/85,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( A p r i l  1 9 8 5 ) .  
I i  tt p ://pine p . c c e . corn e I 1. e d u ip  r o f i I e s/ i n se c t- in it e/d d t - 
famphurifamphuriinsect-prof-famphur.htm1 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Fenac 

Use Type: Herbicide 
CAS Number: 85-34-7 



 

Fenaminosulf 435 

Formula: C,H,CI,O, 
Synonyms: Benzeneacetic acid, 2,3,6-trichloro-; 2,3,6- 
Trichlorobenzeneacetic acid; 2,3,6-Trichlorophenylacetic 
acid; 2,3,6-Trichlorphenylessigsaeure (German) 
Trade Names: CHLORFENAC'; FENAB'; FENATROL', 
Union Carbide (USA), canceled; KANEPAR@; TCPA@; 

Producers: Union Carbide (USA) 
Clieniical Class: Organochlorine; Halo-organics 
EPMOPP PC Corle: 082601 
EINECS Number: 20 1-599-3 
Uses: Not registered in the U.S. For pre-emergence season- 
long control of weeds, particularly johnsongrass in 
sugarcane; also used on many annual grasses and perennial 
broadleaf weeds in noncrop areas such as railroad rights-of- 
way, around buildings, and under highway guard rails. 
Hummi toxicity (loiig-tern~)~~~): Very low-140000.00 ppb, 
Health Advisory 
Fish toxicity (tlire~lrold)~~'): Very low-2294.77886 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Descriptioiz: Colorless and odorless crystalline solid or 
white powder. Sparingly soluble in water; solubility = 200 
ppm @ 28°C. Molecular weight 239.48. Melting/Freezing 
point = 156-159°C. Vapor pressure = 8.5 x minHg @ 
100°C. 
Iiicompcrtibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. 
Permissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrmzful Effects and Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereiices: 

Pesticide Management Education Program, "Fenac 

TRI-FEN'; TRIFENE' 

(Fenatrol) Herbicide Profile 2/85," Cornell University, 
Ithaca, NY (February 1985). 
http:l/pmep.cce.cornell.edu/profiles/herb- 
prowthre~/fattv-alcohol-monuron/feiiac/herb-prof- 
fenac. htm I 

Fenaminosulf 

Use Type: Fungicide 
CAS Number: 140-56-7 
Formulri: C,H,,N,NaO,S 
Alert: May cause mutations. Handle with extreme care. 
Synonyms: p -  D i m e t h y 1 a in i no b e nze n ed i azo s o d i u in 

sulphonate; p-Dimethylaminobenzene diazo sodium 
s u I fo n a t e ; sod i u m 
sulfonate; p-(Dimethy1amino)benzenediazosulfonate; p-  
Dimethylaminobenzenediazosulfonic acid, sodium salt; 4- 
Dimethylaminobenzenediazosulfonic acid, sodium salt; p -  
(Dimethy1amino)benzenediazosulphonate; p -  
(Dimethylamino)benzenediazosulphonic acid, sodium salt; 
4-Dimethylaminobenzenediazosulphonic acid, sodium salt; 
p - D  ime t h y I am in  o ben zo I d i azos u I fona t (N at ri u insa lz) 
(Gennan);[4-( Dimethylamino)phenyl]diazenesulfonic acid, 
sodium salt; 4-[(Di1nethylamino)phenyl]diazenesulfonic 
acid, sodium salt; p-(Dimethylamino)-phenyldiazo- 
na t  r i u m s u I f o  n a t ( G  e rm a n )  ; N ,  N -  D i met  h y I -p -  
anilinediazosulfonic acid sodium salt; NCI-C030 10; 
Sodium-p-(dimethy1amino)benzenediazosulfonate sodium; 
Sodium-4-(dimethylamino)benzenediazosulfoiiate; Sodium- 
p-(dimethy1amino)benzenediazosulphonate; Sodium-4- 
(dimethy1amino)benzenediazosulphonate; Sodium-[4- 
(dimethylamino)phenyl]diazenesulfonate 
Trrrile Names: BAY-22555', Bayer Cropscience 
(Germany); BAYER-5072@, Bayer Cropscience (Germany); 
BRAVO D'; DAPA'; DAS'; DEKSONAL'; DEXON@, 
Bayer Cropscience (Germany), canceled; DIAZOBEN@; 
FENAMINOSULF'; GOLD ORANGE MP@; LESAN', 
Bayer Cropscience (Germany), canceled; TROPAEOLIN 
D' 
Prorlucers: Bayer CropScience (Germany) 
Cliemical Clrss: Sulfonated phenyl diazo 
EPMOPP PC Cotle: 03420 1 
Crrliforniu DPR Cliemicril Cotle: 194 
Uses: Not registered in the U.S. Used on vegetables, 
ornamentals, lawns, and turf. 
Fish toxici@ (tl ire~holrl)~~~): Very low-3772.8 10 13 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crrrciriogeni/H(izarrl Clrissificrrtioiis 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING, CAUTION, DANGER 
Description: Odorless yellow-brown crystalline solid or 
powder. Moderately soluble in water; solubility = 2-3% @ 
25°C. Molecular weight 25 1.25. MeltingiFreezing point = 

>200°C (decomposes). 
Permissible Concentrution iii Wrrtcr: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation and skin contact 
Hririnful EjJects r r n d  Syniptonzs 
Slzort Term Esposure: I-ligh exposure may cause weakness, 
tremors, convulsions and death. 

p - ( D i in e t h y 1 am in 0) benzene d i azo 
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Points of Attack: Liver and kidneys 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Pes t ic ide  M a n a g e m e n t  Educat ion Program,  
“Fenaminosulf (Dexon) Chemical Fact Sheet 10/83,” 
Cornell University, Ithaca, N Y  (October 1983). 
h t t p : / / p  in e p . c c e . c o r n  e I I .  e d u / p r o f i 1 e s / f u  n e - 
n e in a t /fe b u c o nazo 1 e - s u I fu r/ f e  n a m  i no s u I f/ fu n e - p  ro f- 
fenaminosulf. html 

“Hazardous Substance Fact Sheet, Fenaminosulf,” 
Trenton NJ (April 2001). 
http://ww.state.ni .us/liealth~eoliir-tk\~eb/O9 1 3 .pdf 

New Jersey Department of Health and Senior Services, 

Fenamiphos 

Use Type: nematicide and insecticide 
CAS Number: 22224-92-6 
Fumzulri: C,,H,,NO,PS 
Alert: A Restricted Use Pesticide (RUP). EPA Toxicity 
Class 1,  a highly toxic compound. Bayer Corporation 
announced on March 15, 2002, due to  the escalating costs 
of defending fenamiphos relative to  its limited use, Bayer 
requests voluntary cancellation of  all uses of fenamiphos 
effective May 31, 2005. In addition, Bayer agrees that the 
FlFRA 6(f) provisions for a 180-day comment period can be 
waived. Human toxicity (long-term): High. 
Synonyms: O-Aethyl-O-(3-methyl-4-methylthiophenyl)- 
isopropylamido-phosphorsaeure ester (German); ENT 
2 7 , 5 7 2 ;  Ethyl  3-methyl-4-(methylthio)phenyl( 1 - 
methylethy1)phosphoramidate; Ethyl 4-(methylthio)-m- 
tolylisopropylphosphoramidate; Isopropylamino-O-ethyl-(4- 
in e t h y I m er  ( 1 - 
Methylethyl) phosphoramidic acid ethyl 3-methyI-4- 
(methy1thio)phenyl ester; Isopropylphosphoramidic acid 
ethyl 4-(1nethyIthio)-m-toyI ester; 1 -(Methylethyl)-ethyl 3- 
m e t h y 1-4 - (met h y I t h i 0) p h e n y I p h o s p h o r am id ate ; N S C - 
195 106; Phenamiphos; Phosphoramidic acid, ( 1  - 
methylethyl)-, ethyl(3-methyl-4-(methylthio)phenyl)ester; 
Phosphoramidic acid, (1 -methylethyl)-, ethyl 3-methyl-4- 
(methy1thio)phenyl ester; Phosphoramidic acid,isopropyl-, 
ethyl 4-(methylthio)-m-tolyl ethyl ester 

c a p  t o - 3 -me thy I p h en y I )  p h o s p h a t e ; 

Trade Names: BAY 68 138@, Bayer CropScience 
(Germany); Bayer 68 138’, Bayer CropScience (Germany); 
N E M A C U  R’, ( G e r m  a n y ) ;  

Producers: Bayer CropScience (Germany); Ehrenstorfer, 
Dr. (Germany); Miles (USA); Shenzhen Guomeng Industry 
Co., Ltd. (China); Sigma-Aldrich Laborchemikalien 
(Germany); Yashima Chemical Industry (Japan) 
Clieniical Clrrss: Organophosphate 
EPMOPP PC Code: 10060 1 
C&jioriiia DPR Chemical Code: 1857 
ICSC Number: 0483 
RTECS Number: TB3675000 
EEC Number: 015-123-00-5 
EINECS Number: 244-848-1 
Uses: Fenamiphos is an organophosphate nematicide used 
to control a wide variety of  nematode (roundworm) pests. 
Nematodes can live as parasites on the outside or the inside 
of  a plant. They may be free living or associated with cyst 
and root-knot formations in plants. Fenamiphos is used on 
a variety of  plants including tobacco, turf, bananas, 
pineapples, citrus and other fruit vines, some vegetables, 
and grains. The compound is absorbed by roots and is then 
distributed throughout the plant. Fenamiphos, as is typical 
o f  other organophosphates, blocks the enzyme 
acetylcholinesterase in the target pest. The pesticide also has 
secondary activity against other invertebrates such as 
sucking insects and spider mites. It is available in 
emulsifiable concentrate, granular, o r  emulsion 
formulations. 
Hunzarz toxicity ( Io t~g- ter~iz )~~~):  High-2.00 ppb, Health 
Advisory 
Fish toxicity (tIire~holrl)(~~): Extra high-0.3300 I ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levelsfor Fenrinz@hus 
(40 CFR 180.349): Note: There are currently no pesticide 
products containing fenamiphos approved for use in the UK. 
See UK Maximum Residue Levels, 1 August 2004, 
http://www.pesticides.~ov.u~applicant/aahip/aahlO404. htm 

B a y e  r C r o p  S c i e n c  e 
N E M A C U R P ~  

CROP PPm 
Apple 0.25 
Asparagus 0.02 

Beet, garden, roots 1.5 
Beet, garden, tops 1 
Brussels sprouts 0.1 
Cabbage 0.1 
Cabbage, Chinese, bok choy 0.5 
Cattle, fat 0.05 
Cattle, meat 0.05 
Cattle, mbyp 0.05 
Cherry 0.25 
Citrus, dried pulp 2.5 
Citrus, oil 25  
Cotton, undelinted seed 0.05 

Banana 0.1 
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Eggplant 0.1 
Garlic 0.5 
Goat, fat 0.05 
Goat, meat 0.05 
Goat, mbyp 0.05 
Grape 0.1 
Grape, raisin 0.3 
Grapefruit 0.6 

Hog, meat 0.05 

Horse, fat 0.05 
Horse, meat 0.05 
Horse, mbyp 0.05 
Kiwifruit 0.1 
Lemon 0.6 
Lime 0.6 
Milk 0.01 
Okra 0.3 
Orange 0.6 
Peach 0.25 
Peanut 0.02 
Pepper, nonbell 0.6 

Hog, fat 0.05 

Hog, mbyp 0.05 

Pineapple 0.3 
Pineapple, bran 10 
Rasp berry 0.1 
Sheep, fat 0.05 
Sheep, meat 0.05 
Sheep, mbyp 0.05 
Strawberry 0.6 
Tangerine 0.6 
CiirciriogedHnznrd Clrrssificatioris 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regulrrtory Authority: 

Air Pollutant Standard Set (ACGIH)") (Several States)(60) 
(Several Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(C AL/OSH A) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
SuperfundIEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10/10,000 Ib (4,5414,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

MARINE POLLUTANT (49CFR, Subchapter 172.10 I ,  
Appendix B 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Canada, WHMIS, Ingredients Disclosure List 

kg) 

kg) 

Description: Fenainiphos is an off-white to tan, waxy solid. 
Found commercially as a granular ingredient (515%)  or in 

an emulsifiable concentrate (400 gil). Molecular weight = 

303.38. Melting/Freezing point = 40°C (technical grade) 
and 49°C (pure compound). Vapor pressure = 1 x 
mmHg @ 20°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 3, Flammability 1 ,  Reactivity 0. 
Slightly soluble in water. Log KO," = 3.33. Values at or 
above 3.0 are likely to bioaccumulate in marine organisms. 
Iizcompatibilities: May hydrolyze under alkaline conditions. 
Keep away from moisture. 
Permissible Exposure Limits in Air: There is no OSHA"' 
PEL. ACGIH"' and NIOSH") recommend a TWA of 0.1 
mgIm', with the notation that skin absorption is possible. 
Several states have set guidelines or standards for 
fenamiphos in ambient air@') ranging from 1 .O p g h d  (North 
Dakota) to 1.6 pg/tn3 (Virginia) to 2.0 , u g h 3  (Connecticut). 
Determimtion ir? Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chrotnatographyIFlame ionization 
detection; NIOSH IV, Method #5600,  Organophosphorus 
pesticides'"). 
Permissible Conceritrrrtion in Water: A long term health 
advisory set by EPA is 18 pg/L  and a lifetime health 
advisory is 9 pgIL. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Harmful Effects (ind Symptoms 
Short Term Exposure: This is a highly toxic chemical (the 
LD-50 for rats is 8 mgIkg) It is a cholinesterase inhibitor 
with effects typical of such compounds. Acute exposure to 
fenamiphos may produce the following sings and symptoms: 
pinpoint pupils, blurred vision, headaches, dizziness, muscle 
spasm, and profound weakness. Vomiting, diarrhea, 
abdominal pain, seizures, and coma may also occur. The 
heart rate tnay increase following oral exposure or decrease 
following dermal exposure. Hypotension (low blood 
pressure) may occur although hypertension (high blood 
pressure) is not uncommon. Chest pain may be noted. 
Respiratory symptoms include dyspnea (shortness of 
breath), respiratory depression, and respiratory paralysis. 
Psychosis may occur. This material is highly toxic orally, by 
inhalation, and by absorption through the skin. Death may 
occur from respiratory failure. Delayed pulmonary edema 
may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates tnay damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase 
Medicul Surveillance: Medical observation is 
recoinmended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
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while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to  work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. ln cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphateicarbamate pesticides, immediately flush 
skin with plenty of  soap and water for at least 15 minutes 
while removing Contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalation: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the Contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bagimask apparatus. If breathing is difficult, administer 
oxygen through bagimask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, d o  nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of  activated 
charcoal at a dose of  1 gikg (infant, child, and adult dose). 
A soda can and straw may be of  assistance when offering 
charcoal to a child. In some cases you may be specifically 

instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup vf ipecac (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. Note to physician or authorized medical 
personnel: Treat cases of  respiratory compromise, coma, or 
excessive pulmonary secretions with respiratory support 
using protocols and techniques available and within the 
scope of  training. Some cases may necessitate procedures 
such as endotracheal intubation or cricothyrotoiny by 
properly trained and equipped personnel. When possible, 
atropine (see Antidotes, below) should be given under 
medical supervision. Patients who are comatose, 
hypotensive, or having seizures or cardiac arrhythmias 
should be treated according to advanced life support 
protocols. Antidotes: Two antidotes are administered to treat 
organophosphate poisoning. Atropine is a competitive 
antagonist of  acetylcholine at inuscarinic receptors and is 
used to control the excessive bronchial secretions which are 
often responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the inuscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose ofO.O1 ingikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of  the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of  atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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Fenarimol (ANSI) 

Use Type: Fungicide 
CAS Number: 601 68-88-9 
Formula: C,,H ,,CI,N,O 
Synonyms: Caswell No. 207AA; (2-Chlorophenyl)-a-(4- 
chlorophenyl)-5-pyrimidinemethanol; a-(2-Chlorophenyl)- 
a-(4-chlorophenyl)-5-pyridinemethanol; a - ( 2 -  
Chlorophenyl)-a-(4-chlorophenyl)-5-pyrimidinemethanol; 
(i)-2,4’-Dichloro-a-(pyrimidin-5-yl)benzhydryl alcohol; 
2,4’-Dichloro-a-(pyrimidin-5-yl)benzhydryl alcohol; 5- 
P yr i in id i ne m e t h ano I ,  a-( 2 - c h I o ro  p h en  y I ) -a-(  4 - 
chloropheny1)- 
Trtrde Nlinies: BLOC@; EL 222@; COMPOUND 56722@; 
RIMIDIN@; RUBIGAN’, Gowan Company (USA) 
Producers: Gowan Company (USA); Nufarm (Australia) 
Cir emicrrl Clrrss: Pyrimidine 
EPMOPP PC Code: 206600; 
Cdiforizizirr DPR Ciiemictrl Code: 1980 
RTECS Number: UV9279400; 
EINECS Number: 262-095-7 
Uses: Used to manage fungi diseases on turf, golf courses, 
field and greenhouse grown roses and ornamentals. 
Hunzrrii toxicity Very low455.00  ppb, 
Health Advisory 
Fish toxicity (tlire~liolrl)(~~): Low430.00  153 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
C(rrciiiogeiz/H(rz(ird Clussijications 

U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: CAUTION, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Autli ority: 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Actively registered pesticide in California. 

Description: White to off-white crystalline solid. Odorless. 
Practically insoluble in water. MeltingiFreezing point = 

118°C. Vapor pressure = 2.2 x 
Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~) 
Permissible Conceiztratioiz in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrrrmful Effects nizd Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Fenarimol 

inmHg @ 20°C. 

(Rubigan) Chemical Fact Sheet 2/85,” Cornell 
University, lthaca, NY (February 1985). 
http://pmep.cce.cornell.edu/profiles/fitn~- 
nematifebuconazole-suIfur/fenarimol/fung-prof- 
fenarimol.html 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Fenbuconazole (ANSI) 

Use Type: Fungicide 
CAS Number: 114369-43-6 
Formulrr: C,,H,,CIN, 
Syizoizyzyms:2-Cyano-2-phenyl-2-CR-C)-chlorophenethyl)ethyl- 
1 H- 1,2,4-triazole; a-[2-(4-ChlorophenyI)ethyl]-a-phenyl-3- 
(1H-1,2,4-triazole)-l-propanenitrile; a - [ 2 - ( 4 -  
Chlorophenyl)ethyl]-a-phenyl- I H- 1,2,4-triazole- 1 -propane 
nitrile; 4-(4-Chlorophenyl)-2-phenyl-2-( 1 H- 1,2,4-triazol- 1 - 
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ylmethy1)butyronitrile; 1 H- 1,2,4-Triazole- 1 -propanenitrile, 
a-[2-(4-chlorophenyI)ethyl]-u-phenyl- 
Trtitle Names: ENABLE@, Dow AgroSciences (USA) and 
Nufann (Australia); FENETHANIL@; INDAR@, Dow 
AgroSciences (USA); RH-7592@. Dow AgroSciences 
(USA); RH-7592-2Fm, Dow AgroSciences (USA); RH- 
7592@Technical Fungicide, Dow AgroSciences (USA); RH- 
7592-2Fm Experimental Fungicide, Dow AgroSciences 

Producers: Dow AgroSciences (USA); Nufarm (Australia) 
Cli emictil Class: Tr i azo 1 e 
EPMOPP PC Code: 1290 1 1 
Ctiliforiiia DPR Cliemicril Code: 3905 
Uses: Fenbuconazole is a triazole fungicide used as an 
agricultural and horticultural fungicide spray for the control 
of leaf spot, yellow and brown rust, powdery mildew and net 
blotch on wheat and barley and apple scab, pear scab and 
apple powdery mildew on cherries, apples and pears. 
Humnn toxicity (long-term)(77): Intermediate-2 1 .OO ppb, 
Health Advisory 
Fish toxicity (th re~hokd)(~~):  Intermed i ate-34.85 700 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximuin Allowtible Residue Levels f o r  
Feiibucoiiazole (40 CFR 180.480): 

CROP PPm 
Banana 0.3 
Blueberry 1 
Cattle, fat 0.0 1 
Cattle, meat 0.01 
Cattle, mbyp 0.01 

prune plum 2 
Goat, fat 0.0 1 
Goat, meat 0.01 
Goat, mbyp 0.01 
Grapefruit 0.5 
Grapefruit, dried pulp 4 
Grapefruit, oil 35 
Hog, fat 0.01 
Hog, meat 0.01 
Hog, tnbyp 0.01 
Horse, fat 0.01 
Horse, meat 0.01 
Horse, mbyp 0.01 
Pecan 0.1 
Sheep, fat 0.0 1 
Sheep, meat 0.0 1 
Sheep, mbyp 0.0 1 

(USA) 

Fruit, stone, except fresh 

Ctirciizogeri/~~azard Classijicritioris 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or DANGER 
Endocrine Disruptor: Suspected endocrine disruptor 
Descriptioiz: Off white to white powder. Faint sulfur-like 
odor. Melting point = 126-127°C. Molecular weight = 

336.85 

Permissible Coiiceiztratioiz in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Short Term Exposure: Poisonous if swallowed. Contact 
may irritate skin and cause eye irritation and possible severe 
injury. Avoid inhalation. 
Medical Surveillance: If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. If this chemical has been 
inhaled, remove from exposure, begin rescue breathing 
(using universal precautions) if breathing has stopped, and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. When this chemical has been swallowed, 
get medical attention. Give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ F e n b u c o n a z o l e , ”  4 0  C F R  1 8 0 . 4 8 0 ,  
IVWW. epa. govipes t i c i desl foodiv i ew t o Is . h tm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Fenbutatin Oxide 

Use Type: Insecticide, tniticide 
CAS Number: 13356-08-6 
Formula: C,,H,,OSn, 
Sy it oiiyms : A I 3 -2 7 7 3 8 ; ox id e ; 
Bis[tris(,f?,,P-dimethyIphenethyl)tin]oxide; Bis[tris(2-methyl- 
2-phenylpropyl)tin]oxide; Caswell N o .  4 8  1 DD; 
D i st annoxane ,  hexa kis(/l,/?-d imeth y 1 p hene  t h y I ) - ;  
Distannoxane, hexakis(2-methyl-2-phenylpropyl)-; 
Di[tri(2,2-ditnethyl-2-phenylethyl)tin]oxide; ENT 27738; 
F e n b u t a t i n - o x y d e ;  H e x a k i s ( / l , / l -  
di1nethylphenethyl)distannoxane; Hexakis; Hexakis(2- 
met h y 1-2 - p h en y I pro p y 1 )d i s t ann oxa tie ; 2-( M e t h y 1-2 - 
phenylpropy1)distannoxane 
Trade Ntinies: BENDEX’; NEOSTANOX@; OSDARANG; 
SD-14114’; SHELL SD-14114@; TORQUE@; VENDEX@, 
DuPont Crop Protection (USA) 
Producers: Agritnor International (USA); DuPont Crop 
Protection (USA); Griffin (USA); Ortho Business Group 

Cli eniictil Clrrss: Organo t i n, heavy metal 
EPMOPP PC Code: 104601; 596300 (obsolete) 
Cdijioriiiri DPR Clieniicril Code: 1 876 
RTECS Number: JN8770000 
Uses: A selective initicide for deciduous pome and stone 
fruits, citrus fruits, grapes, vegetables, berry fruit, nut crops 
(selected), ornamentals and greenhouse crops. 

B i s (t r i n e o p h y 1 tin ) 

(USA) 
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U.S. Maximum Allowable Residue Levels for  Fenbutatiii 
Oxide (40 CFR 180.362): 

CROP PPm 
Almond 0.5 
Almond, hulls 80 
Apple 15 
Cattle, fat 0.5 
Cattle, meat 0.5 
Cattle, inbyp 0.5 
Cherry, sweet 6 
Cherry, tart 6 

Citrus, oil 140 
Cucumber 4 

Eggplant 6 

Goat, fat 0.5 
Goat, meat 0.5 
Goat, inbyp 0.5 

Citrus, dried pulp 100 

Egg 0.1 

Fruit, stone, group 12 20 

Grape 5 
Grape, raisin 20 
Hog, fat 0.5 
Hog, meat 0.5 
Hog, mbyp 0.5 
Horse, fat 0.5 
Horse, meat 0.5 
Horse, mbyp 0.5 
Milk, fat 0.1 
Papaya 2 
Peach 10 
Pear 15 
Pecan 0.5 
Plum 4 
Plum, prune 4 
Plum, prune, dried 20 
Poultry, fat 0.1 
Poultry, meat 0.1 
Poultry, mbyp 0.1 
Raspberry 10 
Sheep, fat 0.5 
Sheep, meat 0.5 
Sheep, mbyp 0.5 

Walnut 0.5 
Cm3nogeidHazard Classifications 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulntory Authority: 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 

Strawberry 10 

FIFRA, 40CFRI 86: tolerances for pesticides in animal 

Actively registered pesticide in California. 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.10 I ,  Appendix B), severe pollutant, as 
organotin pesticide compounds. 

Description: White crystalline solid or powder. Mild odor. 
Practically insoluble in water; solubility = 0.005 mg/L @ 
23°C. Molecular weight = 1052.66. Boiling point = 238°C 
@ 0.05 mm. Melting/Freezing point = 138°C. Vapor 
pressure = 1.8 x lo-’’ mmHg @ 20°C. 
Permissible Exposure Limits it? Air: NIOSH(*)/OSHA: 0.1 
mgim’; ACGIH STEL? 0.2 mg/m’. The notation “skin” is 
added indicating the possibility ofcutaneous absorption. as 
organic tin compounds 
Deternzirzrrtioii in Air: Fi l te1- iXAD-2~ (tube); 
C H , C O O H I C H , C N ;  H i g h - p r e s s u r e  l i q u i d  
chromatography1Graphite furnace atomic absorption 
spectrometry; NIOSH 1V Method #5504, as organotin 
compounds.(’*) 
Permissible Concentrrrtion in Water: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
A MAC in water bodies used for domestic purposes of 0.2 
pg/L has been set by the former USSR-UNEPIIRPTC joint 

Log KO, = 4.09. Highly likely to bioaccuinulate 
in marine organisms. 
Determination in Wtrter: 
Routes of Entry: Inhalation, skin andlor eye contact. 
Absorbed through the skin. 
Hrrrnzful Effects ( I I ~  Symptoms 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Contact may cause skin burns. Inhalation 
can cause coughing, wheezing andlor shortness of breath. 
Toxic hazard rating is high for oral, intravenous, 
intraperitoneal administration. This material causes swelling 
of the brain and spinal cord. Exposure may result in 
muscular weakness and paralysis, leading to respiratory 
failure; convulsive movements; closure of eyelids and 
sensitivity to light; headaches, and EEG changes, headache, 
dizziness, psychological and neurological disturbances, 
vertigo (an illusion of movement), sore throat, cough, 
abdominal pain, nausea, vomiting, diarrhea; urine retention; 
paresis, focal anesthesia; pruritus. Higher levels can cause 
unconsciousness, collapse and death. 
Long Term Exposure: Repeated or prolonged contact can 
cause dermatitis; dry and cracked skin. May cause brain 
damage, hepatic necrosis; kidney damage. Some organotin 
compounds, such as dibutyltins and tributyltins, have been 
shown to affect the immune system in animals, but this has 
not been examined in people. Studies in animals also have 
shown that some organotins, such as dibutyltins, tributyltins, 
and triphenyltins, can affect the reproductive system. This, 
also, has not been examined in people. 
Points of Attack: Skin, brain, kidneys. 

feeds. 
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MeilicrrlSurveillaizce: Kidney function tests. Psychological 
testing. Examination of the nervous system. EEG 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when forniulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
"Fenbutatin Oxide," 40 CFR 180.362, 
h t tp : //www. cpa. gov/pes t ic i desifoodiv i e wt o I s . h tm 
International Programme on Chemical Safety (IPCS), 
"Health and Safety Guide, Fenbutatin Oxide," Geneva, 
Switzerland (1 977). 
http://www.inchem.org/documents/i mpr~impmono/v077 
pr2 8. h tm 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

Fenfluthrin 

Use Type: Insecticide 
CAS Number: 75867-00-4 
Forniulu: C,  ,HI,  CI,F,O, 
Sy n orzyms : 3 - (2,2 - 
dichloroethenyl)-2,2-dimethyl-, (pentafluoropheny1)methyl 
ester, ( 1 R-trans)-; (1 R)-trans-(2,2-Dichlorovinyl)-2,2- 
dimethylcyclopropanecarboxylate; Pentafluorobenzyl; (+)- 
( P e n t a f l u o r o p h e n y 1 ) m e t h y l  ( 1  R - t r a n s ) - 3 - ( 2 , 2 -  
dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate 
T r d e  Nunzes: BAYNAC', Bayer Cropscience (Germany); 
BAY NAK 1654@, Bayer Cropscience (Germany); 
Producers: Ascot International UK); Bayer Cropscience 
(Germany); Changzhou Kangmei Chemical Industry Co., 
Ltd. (China) 
Cliernical Clrrss: Pyre thro id 
EPMOPP PC Code: 109705 
Uses: Not registered in the U.S. 
Crrrciriogetz/Hrrzrrrrl Clussificutions 
Endocrine Disruptor: Suspected endocrine disruptor 
Zizconzpatibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 

C y c 1 o p r o p an e c a r box y I i c a c i d , 

Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
Harmful if swallowed. Skin contact is toxic and may cause 
severe irritation or burns. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 

Fenitrothion 

Use Type: Insecticide 
CAS Number: 122-14-5 
Fornzulrr: C,H,,NO,PS; (CHj0)2PSO-C,H3(N0,)(CHJ 
Alert: A General Use Pesticide (CUP). Human toxicity 
(long-term): High. 
Syiz oizyiizs: 0,O-D i me t h y 1 - 0-( 3 -in et h y 1-4 -nitro fe n y 1)- 
monothiofosfaat (Dutch); O,O-Dimethyl-O-(3-methyl-4- 
nitropheny1)-monothiophosphat (German); 0,O-Dimethyl- 
O-(3-methyl-4-nitrophenyl)-phosphorothioate; 0.0- 
Dimethyl-0-(3-methyl-4-nitroplienyl)-thiophosphate; 0,O-  
Dimethyl-0-(3-methyl)phosphorothioate; 0,0-Dimethyl-0- 
(4-nitro-3-methylphenyl)thiophosphate; O,O-Dimethyl-O-4- 
nitro-m-toylphosphorothioate; ENT 25,715; Fenitrotion 
(Hungarian); Methylnitrophos (used in Eastern Europe); 
Phosphorothioic acid, 0,O-dimethyl 0-(3-methyl-4- 
nitropheny1)ester; Phosphorothioic acid, O,O-dimethyl 0- 
(4-nitro-m-toly1)ester; Phenitrothion; Thiophosphate de 
0,O-dimethyle et de 0-(3-tnethyl-4-nitrophenyle)(french) 
Triirle Nanzes: ACCOTHION'; ACEOTHION@; AGRIA 
1050'; AGRIYA 1050'; AGROTHION'; AMERICAN 
CYANAMID CL-47,300@; ARBOGAL'; BAY 41 83 I@,  
Bayer Chemicals (Germany); BAYER 4183 I @ ,  Bayer 
Chemicals (Germany); BAYER S 5660', Bayer Chemicals 
(Germany); CEKUTROTHION"; CL 47300'; CP47 1 14"; 

DICOFEN@; DYBAR@; El 47300@; FALITHION@; 

FOLITHION@; H-35-F 87 (BVM)'; 8057HC'; KALEIT'; 
K E E N  S U P E R K I L L  A N T  A N D  K O A C H  

CYFEN'; CYTEL@; CYTEN'; D I C A T H I O N @ ;  

FENITEX@; FENITOX@; FENSTAN@; FOLETHION"; 
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EXTERMINATOR@; KILLGERM TETRACIDE 
I N S E C T I C I D A L  SPRAY@;  KOTION@;  M E P  

METATION@; MICROMITE@; MONSANTO CP 471 14@, 
Dow Chemical (USA); NITROPHOS@; NOVATHION@; 
NUVAND@; NUVANOL@; OLEOSUMIFENE@; OMS 43@; 
OVADOFOS@; PENNWALT C-4852@, Atofina (France); 
PESTROY@; S 112A@; S 5660@; SMT@; SUMITHION@, 
Sumitomo Chemical (Japan), canceled 10/05/1995; 
TURBAIR GRAIN STORAGE INSECTICIDE@; 

Producers: Agrimor International (USA); Agsin 
(Singapore); Alcotan Laboratories (Spain); Atofina 
(France); Bayer Chemicals (Germany); Bharat Pulverizing 
Mills (India); Biesterfeld Siemsgluess International. GmbH 
(Germany); Cyanamid (USA); Dow Chemical (USA); Eli 
Lilly (USA); Hockley International (UK); Hokko Chemical 
Industry (Japan); Ki-Hara Chemicals Ltd. (UK); Jingma 
Chemicals Ltd. (China); Luxembourg Industries (PAMOL) 
(Israel); Nissan Chemical Industries (Japan); Rallis India 
(India); Saeryung Chemicals (South Korea); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchemikalien (Germany); Sinon (Taiwan); Sumitomo 
Chemical (Japan); Takeda Chemical Industries (Japan) 
Clrenzical Class: Organophosphate 
EPMOPP PC Code: 10590 1 
Crilifurnirr DPR Clienzical Code: 2520 
ICSC Number: 0622 
RTECS Number: TG0350000 
EEC Number: 0 15-054-00-0 
EINECS Number: 204-524-2 
Uses: This is a selective acaricide and a contact and 
stomach insecticide. Fenitrothion is a contact insecticide and 
selective acaricide of low ovicidal properties. It is 
considered a cholinesterase inhibitor. Fenitrothion is 
effective against a wide range of pests, i.e. penetrating, 
chewing and sucking insect pests (coffee leafminers, locusts, 
rice stein borers, wheat bugs, flour beetles, grain beetles, 
grain weevils) on cereals, cotton, orchard fruits, rice, 
vegetables, and forests. It may also be used as a fly, 
mosquito, and cockroach residual contact spray for farms 
and public health programs. Fenitrothion is also effective 
against household insects and all of the nuisance insects 
listed by the World Health Organization. Its effectiveness as 
a vector control agent for malaria is confirmed by the World 
Health Organization. Fenitrothion is non-systemic, and non- 
persistent. Fenitrothion was introduced in 1959 by both 
Sumitomo Chemical Company and Bayer Leverkusen and 
later by American Cyanamid Company. ). Fenitrothion is far 
less toxic than parathion with a range of insecticidal activity 
that is very similar and is similar enough in structure to be 
produced in the same factories. The difference in precursor 
chemicals might make it somewhat more expensive, but it is 
heavily used in other countries, including Japan, where 
parathion has been banned. Fenitrothion comes in dust, 

(PESTICIDE)@; METATHION@; METATHIONE@; 

VERTH ION@ 

emulsifiable concentrate, flowable, fogging concentrate, 
granules, ULV, oil-based liquid spray, and wettable powder 
formultaions. It is compatible with other neutral insecticides. 
Human toxicity (l~ng-terni)(~~’: High-9.10 ppb, Health 
Advisory 
Fish toxicity (tliresli O I C ~ ) ( ~ ~ ) :  In t ermed iate-63 ,623 SG p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for  Fenitrothion 
(40 CFR 180.540): 

CROP PPm 
Wheat, gluten 15 
Crrrcinogen/Hazarrl Clussijicrrtioizs 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Group 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR)(43) (Japan)(3’) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR, 

Description: Fenitrothion is a volatile brownish-yellow oil. 
Practically insoluble in water; solubility = 30 ppm. 
Molecular weight = 277.2. Boiling point = 118°C @ 0.05 
mmHg. (also found in the literature a 1 4 0  -145”C, 
decomposes). Decomposes below the BP. Melting/Freezing 
point = 0.3”C. Vapor pressure = 5.3 x mmHg @ 20. 
Flash point = 157°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 1 ,  
Reactivity 0. Log KO, = 3.4 @ 20°C. Values at or above 3.0 
are likely to bioaccutnulate in marine organisms. 
Iirconipatibilities: Strong oxidizers, strong bases. 
Permissible Exposure Liniits hi Air: The former USSR- 
UNEP/IRPTC has set an MAC in workplace air 
ofO. 1 mg/m3 and an MAC in ambient air in residential areas 
of 0.008 ing/m’ on a momentary basis and 0.00 1 rngitn’ on 
a daily average basis. Japan(’5) has set an MAC in workplace 
air of 1 .O mg/m3 in workplace air. 
Determiritrtiorr in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides‘’’). 
Perniissible Coircentrtrtion iii Wuter: The former USSR- 
UNEP/IRPTC projecti43) has set an MAC in water bodies for 
domestic purposes of 0.25 mg/L; in water bodies used for 
fishery purposes of zero. 
Routes of Entry: Inhalation, through the skin, ingestion. 
Hurmful Effects (ind Syniptonzs 
Short Term Exposure: Irritates the eyes and skin. Nausea 
is often the first symptom, followed by vomiting; abdominal 

kg) 

Subchapter 172.10 1, Appendix B), severe pollutant 
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cramps; diarrhea; excessive salivation; headache; giddiness; 
dizziness; weakness; tightness in the chest; loss of muscle 
coordination; slurring of  speech, muscle twitching 
(particularly the tongue and eyelid); respiratory difficulty; 
blurring or dimness of  vision; pinpoint pupils; profound 
weakness; mental confusion; disorientation and drowsiness. 
This compound is an organophosphate insecticide. It is a 
highly toxic cholinesterase inhibitor that acts on the nervous 
system. Does not cause delayed neurotoxicity and contact 
produces little irritation. The effects may be delayed. 
Delayed pulmonary edema may occur after inhalation. Keep 
exposed victim under medical observation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points of Attuck: Respiratory system, kidneys, lungs, 
central nervous system, cardiovascular system, skin, eyes, 
plasma and red blood cell cholinesterase; personality 
change, depression, anxiety or irritability. 
Medical Surveillrirzce: M e  d i cal observat ion is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. Also consider 
complete blood count. Consider chest x-ray following acute 
overexposure. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is o f  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 

contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
P P E  e q u i p m e n t  a n d  r e s p i r a t o r  f o r  
organophosphate/carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. The removed, contaminated 
clothing and shoes should be double-bagged and left in Hot 
Zone for later disposal by hazardous materials experts. Skin 
may also be decontaminated with diluted hypochlorite 
solution. Inhalalion: Get medical aid. Do not contaminate 
yourself. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
remove the victim from the contaminated area to fresh air. 
If the victim is not breathing, administer artificial 
respiration. Do NOT use mouth-to-mouth resuscitation; use 
bag/mask apparatus. If breathing is difficult, administer 
oxygen through bagiinask apparatus until medical help 
arrives. Do not leave victim unattended. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. If victim is unconscious or 
having convulsions, d o  nothing except keep victim warm. 
Get medical aid. Transfer promptly to a medical facility. In 
cases of  ingestion, do not induce vomiting. If the victim is 
alert and asymptomatic, administer a slurry of  activated 
charcoal at a dose of  I g/kg (infant, child, and adult dose). 
A soda can and straw may be of  assistance when offering 
charcoal to a child. In some cases you may be specifically 
instructed by poison control to induce vomiting by way of 2 
tablespoons of syrup of ipecac (adult) washed down with u 
cup of wafer. Do N O T  give activated charcoal before or 
with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of  1 .O to 2.0 mg 
or pediatric dose of  0.0 1 mg/kg (minimum 0.01 mg) should 
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be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients. very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Fenitrothion,” Oregon State 
University, Corvallis, OR. (September 1995). 
http:i/extoxnet.orst.edu/pips/fenitrot.htm 
EPA, Office of Pesticide Programs, Pesticide Residue 
Limi ts ,  “Feni t ro th ion” ,  4 0  C F R  180 .540 ,  
http.//w~~v.epa.gov/pesticides/~ood/vie\vtols.htm 

“Hazardous substance Fact Sheet, Fenitrothion,” 
Trenton, NJ (August 2000). 
Iitt~://w~~v.state.ni.usihealth/eoh/rtkweb/24 I O.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 4, 88-92 ( 1  982). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Lee, C.C., “Environmental Law Index to Chemicals,” 
Government Institutes, Inc., Rockville, MD (1996). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department ofHealth and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Fenitrothion,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 

New Jersey Department of Health and Senior Services, 

Fenoxaprop-ethyl 

Use Type: Herbicide 
CAS Number: 6644 1-23-4 
Formulrr: C ,*H ,,CINO, 
Synonyms: Casweil No. 43 1C; 2-[4-((6-Chloro-2- 
benzoxazolyl)oxy)phenoxy]propiorlic acid, ethyl ester, (5); 

(&)-Ethyl 2-[4-((6-chloro-2-benzoxazolyl)oxy)phenoxy] 
propanoate; Ethyl-2-[(4-(6-chloro-2-benzoxazolyloxy))- 
phenoxylpropionate; Ethyl-2-[4-((6-chlorobenzoxazol-2- 
yl)oxy)phenoxy]propionate; Ethyl (D+)-2-[4-(6-chlor-2- 
benzoxazolyloxy)phenoxy]propanoate; (+)Ethyl-2-[-((6- 
chloro-2-benzoxazolyI)oxy)phenoxy]ropionate; Propionic 
ac id , 2 - [ 4-( (6-c h I or0 -2 - ben zo x azo I y 1 )ox y ) ph eno x y ] 
ethylester, (&)- 
Trade Names: ACCLAIM’, Bayer Cropscience (Germany), 
canceled; DEPON@; EXCEL@; FENOXYPROP’; 
FURORE@; HOE 033171’; HOE-A 25-01’; OPTION@; 
PUMA@; WHIP@, Bayer Cropscience (Germany) 
Producers: Agrimor International (USA); Bayer 
CropScience (Germany) 
Clr eniicrrl Ckrss: Ch I oro phenoxy 
EPMOPP PC Corle: 12870 1 
Cnliforiiirr DPR Clienzical Corle: 23 1 1 
EINECS Number: 266-362-9 
Uses: Used to control annual and perennial grassy weeds in 
potatoes, soy beans, beans, beets, vegetables, flax, ground 
nuts, rape and cotton. 
Huiiinri toxicity (lo~ig-terni)(~~): Inter med iat e- 1 7.5 0 p p b, 
Health Advisory 
Fish toxicity (tliresli o1(17(~’): In termed iate-34.7 I 346 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowrrble Residue Levels for Femmprop- 
Ethyl (40 CFR 180.430): 

Barley, grain 0.05 
Barley, straw 0.1 
Crirciiiogeii/H(iz(rr(l CI(issijiccriions 
U.S. EPA Carcinogens: Deferred decision 
California Prop. 65: Developmental toxin 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: WARNING, CAUTION or DANGER 
Regulrrtory Autlrority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 

EPCRA Section 3 13 Form R de mininzis concentration 
reporting level: 1 .O% 

Description: Colorless solid. Melting point = 84485°C. 
Vapor pressure = 3.2 x 1 0-8 mmHg @ 20°C. 

CROP PPm 

Proposition 65 chemical (CAL) 
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Incompatibilities: Decomposed by acids and alkalis. 
Perniissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes ofElitry: Inhalation, ingestion, absorbed through the 
skin. 
Harmful Effects and Syniptonis 
Short Term Exposure: Irritates the skin, eyes, and 
respiratory tract. Eye contact may cause irritation, burning 
sensation, and damage. Harmful if ingested, inhaled or 
absorbed through the skin. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Medical Surveillance: Consult a physician if poisoning is 
suspected or if redness, itching, or burning of the eyes or 
skin develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Re fereti ces: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ F e n o x a p r o p - E t h y l , ”  4 0  C F R  1 8 0 . 4 3 0 ,  
http://pmep.cce.cornel I.edu/profiIes/herb-growthredfatty- 
alcohol-monuronlfenoxaprop-ethyl/Fenoxaprop- 
ethyl to1 498.html 

Fenoxycarb (ANSI) 

Use Type: Insecticide 
CAS Number: 79127-80-3 
Forniula: C,,H,,NO, 
Sy ti oily nzs: [ 2 - (4 - 
phenoxyphenoxy)ethyl]-, ethyl ester; Carbamic acid, [2-4(- 
phenoxyphenoxy)ethyl]-, ethyl ester; Caswell No. 652C; 
Ethyl [2-(4-phenoxyphenoxy)ethyl]carbamate; Ethyl 2-@- 
p h e no x y p h e n o x y ) e t h y 1 E t h y I [ 2 - ( p  - 
p h e n o x y p h e n o x y ) e t h y l ] c a r b a m a t e ;  2 - ( 4 -  
Phenoxyphenoxy)ethylcarbamic acid ethyl ester; [2-(4- 
Phenoxyphenoxy)ethyl]carbamic acid ethyl ester; N-[2-(p- 
Phenoxyphenoxy)ethyl]carbamic acid; [2-(4-Phenoxy- 
phenoxy)-ethyllcarbamic acid ethyl ester 

A 1 3 -2 9 4 6 0 ; C arb am i c acid , 

ca r  b a in a t  e ; 

Trade Names: AWARD; ABG 621 5 ;  ACR@-2984F; ACR@ 
29 13; BASUS’, Syngenta (Switzerland), canceled; 
COMPLY@, Syngenta (Switzerland); ECTOGARD”, 
B o e h r i n g e r c an  c e I e d ; 
ELIMINATOR@, Boehringer Ingelheim (Germany), 
canceled; INSEGAR’, Syngenta (Switzerland). LogIC@, 
Syngenta (Switzerland); LUFOX@, Syngenta (Switzerland); 
PICTYL@; PRECISION@, Syngenta (Switzerland); 
TORUS@, Syngenta (Switzerland), canceled; RO 13-5223@; 

Producers: AJE (Switzerland); Ascot International UK); 
Sanonda Ltd. (Australia); Syngenta (Switzerland) 
Cltenzical Class: Carbamate 
EPMOPPPCCocle: 125301; (128801 old code no.) 
Californiii DPR Clienzical Coile: 2283 
Uses: Fenoxycarb is an insect growth regulator used as bait 
to control a broad spectrum of insects on olives, vines, fruit, 
cotton and stored products. It is used to control fire ants, 
cockroaches, mosquitos, beetles, moths, scale and sucking 
insects. 
C~trciitogeri/Haz~tr(l Cl~tsstjications 
U.S. EPA Carcinogens: Likely carcinogen 
TRI Developmental Toxin: Developmental toxin 
Label Signal Word: CAUTION 
W H O  Acute Hazard: Class U,  unlikely to be hazardous 
Regulatory Authority: 

EPCRA Section 3 13 Form R de ininirnis concentration 
reporting level: 1 .O% 

Description: Light tan to white solid. Soluble in water; 
solubility = 5.95 ppm @ 25°C. Melting point = 49-55°C. 
Molecular weight = 301.35 
Iiiconptibilities: May form exp I 0s i ve in at er i al s with 
phosphorus pentachloride. Keep away from oxidizers, 
sulfuric acid, caustics, ammonia, aliphatic amines, 
a 1 k an o 1 am i n e s , ox i d e s , 
epichlorohydrin. 
Pernzissible Coiicentrutioii in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Skin absorption, ingestion, inhalation. 
Hwniful Effects ( t i id  Syniptorns 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbatnates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 

In  g e 1 h e i m ( G e r in any  ) , 

VARI KILL@ 

isocyanate s,  a I k y I e ne 
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Points ofiittack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medicrrl Surveillance: Medical  observat ion is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges o f  “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of  the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAid: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of  water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of  
activated charcoal (2 oz in 8 oz of  water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
speclJically inslructed by poison control to induce vomiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup ofwater. Do N O T  give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 

artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician OY authorized medical personnel. 
Administer atropine, 2 mg (1130 gr) intrainuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgikg of  atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Fcnoxycarb,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http://extoxnet.orst.eduipips/fenoxyca.htni 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Fenpropathrin (ANSI) 

Use Type: Insecticide 
CAS Number: 39515-41-8 
Fornzulrr: C,,H,,NO, 
Alert: Some formulations may be Restricted Use Pesticides 
(RUP) 
Synorzyms: A13-29234; Caswell No. 273H; Cyano-3- 
phenoxybenzyl-2,2,3,3-tetramethylcyclopropane 
carboxyla te ;  a - C y a n o - 3 - p h e n o x y b e n z y l  2 ,2 ,3 ,3-  
tetramethylcyclopropanecarboxylate; w-Cyano-3- 
p h en ox y benzy 1 2,2 ,3 ,3  - t e t ram e t h y I - 1 -c y c  I o p ro  pan e 
carboxylate; Cyclopropanecarboxylic acid, 2,2,3,3- 
tetrainethyI-,cyan0(3-phenoxyphenyI)methyl ester; 2,2,3,3- 
tetramethylcyclopropane carboxylic acid, cyano(3-phenoxy 
pheny1)niethyl ester 
Trade Nmzes: FENPROPANATE@; DANITOL@,Rallis 
India (India); and Valent BioSciences (USA); 
GENPROPATHRIN@; HERALD@; RODY@; S 3206@; SD 
41 706@; TAME@, Valent BioSciences (USA); WL417-06’; 
XE-938@ 
Producers: Agsin (Singapore); Bharat Rasayan (India); 
Cangzhou Green Chemical Co. (China); Hockley 
International (UK); Rallis India (India); Valent BioSciences 
(USA); Whitmire Micro-Gen Research Laboratories (USA) 
Clrenzical Cl(iss: Pyrethroid 
EPMOPP PC Code: I2790 1 
Crrlijornia DPR Chemical Code: 2234 
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Uses: Originally registered for commercial greenhouses to 
control mites, aphids, armyworms, mealybugs and other 
pests. 
U.S. Maxiniuni Allowable Residue Levels f o r  
Fenpropcitlirin (40 CFR 180.464): 
CROP 
Brassica, head and stem, 
subgroup 5a 

Cattle, fat 
Cattle, meat 
Cattle, mbyp 
Citrus, dried pulp 
Citrus, oil 
Cotton, refined oil 
Cotton, undelinted seed 
Currant 
Egg 
Fruit, citrus, group 10 
Fruit, pome, group 11 
Goat, fat 
Goat, meat 
Goat, mbyp 
Grape 
Grape, raisin 
Hog, fat 
Hog, meat 
Hog, ”byp 
Horse, fat 
Horse, meat 
Horse, mbyp 
Melon subgroup 9a 
Milk, fat 
Peanut 
Peanut, hay 
Poultry, fat 
Poultry, meat 
Poultry, mbyp 
Sheep, fat 
Sheep, meat 

Squashicucumber 
subgroup 9b 

Strawberry 
Tomato 0.6 

Sheep, mbyp. 

PPm 

3 
1 
0.1 
0. I 
4 
75 
3 
1 
15 
0.05 
2 
5 
1 
0.1 
0.1 
5 
10 
1 
0.1 
0.1 
1 
0.1 
0.1 
0.5 
2 
0.01 
20 
0.05 
0.05 
0.05 
1 
0.1 
0. I 

0.5 
2 

Crirciizogeiz/Hrizcirrl Classijicatioizs 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Possible ED 
Regulritory Authority: 

AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
FIFRA, 40CFR185: tolerances for pesticides in food 
FIFRA, 40CFRl86: tolerances for pesticides in animal 
feeds. 

Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as pyrethrum 
Actively registered pesticide in California. as pyrethrins 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
(same as CERCLA) as pyrethrins 
EPCRA Section 304 RQ: CERCLA, I Ib (0.454 kg) as 
pyrethrins 
EPCRA Section 3 13 Form R de nzininius concentration 
reporting level: 1 .O% 
U.S. DOTMarine pollutant (49CFR, Subchapter 172.10 1, 
Appendix B), severe pollutant 

Descriptiorz: Pale yellow oil or solid. Faint odor. Melting 
point = 25-50°C. Molecular weight = 349.44. Vapor 
pressure = 5.5 x 10 ’ mmHg @ 20°C. 
Znconzprrtibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Deternzinrition in Air: Collection by itnpinger or fritted 
bubbler, analysis by gas liquid chroinatographyiultraviolet. 
See NIOSH IV, Method #5008(’8). (pyrethrum). 
Pernzissible Concentration in Water: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Deternzirzation in Water: Collection by impinger or fritted 
bubbler, analysis by gas liquid chroinatographyiultraviolet. 
See NIOSH IV, Method #5008(’*). 
Hrirni ful Effects and Syniptonis 
Short Ternz Exposure: Pyrethrins can affect you when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, fatigue, 
and restlessness, rhinorrhea (discharge of thin nasal 
inucous). 
Long Ternz Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of 
breath) or hay fever symptoms (sneezing, runny or stuffy 
nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Points ofAttack: Respiratory system, skin, central nervous 
system. 
Merlicril Surveillrince: Be fore begin n i ng e in p I oy men t and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time of the test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
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15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do no[ induce 
vomiting when formulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

Pesticide Management Education Program, 
“Fenpropathrin (Danitol) chemical Fact Sheet 12/89,” 
Cornell University, Ithaca, NY (December 1989). 
h t t p  : / / p m e p .  c c e .  c o r n e  1 1 .  e d u i p r o f i  l e s i i n s e c  t -  
tniteifenitrothion-inethylparaifenpropathriniinsect-prof- 
fenpropathrin.htm1 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Fenpropathrin,” 40 CFR 180.466, 
http:llw~nv.epa.~ovlpesticidesifod/viewtols.htm 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Fen pyroximate 

Use Type: Acaricide 
CAS Number: 1 34098-6 1-6 
Forntulri: CZ4H2,N3O4 
Synonyms: terl-Butyl (E)-4-[(((( I ,3-dimethyl-5-phenoxy- 
1 H-pyrazol-4-yl)methylene)amino)oxy)methyl] benzoate; 
tert-Butyl (E)-a-( 1,3-dimethyl-5-phenoxypyrazol-4- 
methy1eneaminooxy)-p-toluate; Benzoic acid, 4-[(((( 1,3- 
d i m  e t  h y  1 - 5 - p h e n o x y -  1 H - p y r  a z o  1 - 4  - 
yl)methylene)amino)oxy)methyl]-, 1,1 -dimethylethyl ester, 
(E)-;  4-[(((( 1,3-Dimethyl-5-phenoxy-l H-pyrazol-4- 
yl)methylene)amino)oxy)methyl]benzoic acid 
Trade Nmies: AKARI’; HOE@ 555-02A; NNI’-850; 
SEQUEL@ 
Cliemicril Cliiss: Phenoxypyrazole 
EPMOPP PC Code: 129 I3 1 
Crilifornia DPR Chemical Corle: 5784 
Uses: Used to control spider mites greenhouses. 
Description: White crystalline solid or powder. Practically 
insoluble in water; solubility = 0.000015 ppm. Molecular 
weight = 42 1.48. Melting/Freezing point = 10 1 “C. Log KO, 
= 4.99. Values above 3.0 are likely to bio-accumulate in 
marine organisms. 
Permissible Conceiztrutiori in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 

Harmful Effects aitd Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

Fentin Hydroxide 

Use Type: Fungicide, herbicide and molluscicide 
CAS Number: 76-87-9 
Formula: C,,H,,OSn 
Alert: Restricted Use Pesticide (RUP). Human toxicity 
(long-term): Very high. 
Synonyms: AI3-28009; Caswell No. 8968; ENT 28,009; 
Fentin; Fintine hydroxyde (French); Fintin hydroxid 
(German); Hydroxyde de triphenyl-etain (French); 
Hydroxytriphenylstannane; Hydroxytriphenyltin; NCI- 
C00260; NSC 1 13243; Stannane, Hydroxytriphenyl-; 
Stannol, triphenyl-; Tin, hydroxytriphenyl-; TNIV; TPTH; 
TPTH technical; Triphenylstannanol; Triphenylstannium 
hydroxide; Triphenyltin(1V) hydroxide; Triphenyltin 
hydroxide organotin fungicide; Triphenyltin oxide; 
Triphenyl-zinnhydroxid (German) 
Trade Names: AG R1 -T IN ’, N u farm (A us t ra I i a) ; 
AGTROL@, Nufarin (Australia); BRESTAN@ H; DOWCO@ 
186, Dow AgroSciences (USA); DUTER@; DU-TER’, 
Solvay (Belgium), canceled; ENABLE’, Dow AgroSciences 
(USA) and Nufarm (Australia); ERITHANE@; 
FENOLOVO@; FLO TIN 4L’; HAITIN’; HAITIN WP 60’; 
IDA FLO-TIN 4L’, Nufarm (Australia), canceled 
10/10/1989; K19@; MSS FLOTIN@, Whyte Agrochemicals 
(UK); ORBIT@, Griffin (USA); PHENOSTAT@-H; 
PHOTON@; PRO-TEX@, Griffin (USA), canceled 
4/13/1992; SUPER TIN 4L’, Griffin (USA); SUZU H@; 
TRIPLETIN@; TRIPLE TIN 4L@; TUBOTIN@; VANCIDE 
KS@, canceled 10/12/1983; VITO SPOT FUNGICIDE@, 
canceled; WESLEY’, Griffin (USA), canceled 91111 992 
Producers: Bay er C ro p S c ie ti ce (Germ any) ; Do w 
AgroSciences (USA); Fluorochem (UK); Griffin (USA); 
Nufarm (Australia); Whyte Agrochemicals (UK) 
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Chemical Class: Organotin, heavy metal 
EPMOPP PC Code: 083601 
Cciliforniri DPR Clieniical Code: 599 
ICSC Number: 1283 
RTECS Number: WH8575000 
EEC Nuniber: 050-004-00- 1 
EINECS Number: 200-9 9 0-6 
Uses: Triphenyltin compounds are used as fungicides on 
potatoes, sugar beets, pecans, coffee, cocoa and bananas. 
There are no residential, public health or other non-food 
uses. I t  targets potato blight; Colorado potato beetles; sugar 
beet leaf spot; and scab, leaf spots and other diseases on 
pecans. 
Humtin toxicity (lo~ig-ternz)(~~): Extra high-0.19 125 ppb, 
CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (tlire~Iiold)(~~): Extra h igh-0.0065 0 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mcixinzuni Allowcible Residue Levels for Fentin 
Hyclroxirle (40 CFR 180.236): 

CROP PPm 
Beet, sugar, roots 0.1 
Cattle, kidney 0.05 
Cattle, liver 0.05 
Goat, kidney 0.05 
Goat, liver 0.05 
Hog, kidney 0.05 
Hog, liver 0.05 

Horse, liver 0.05 
Pecan 0.05 
Potato 0.05 
Sheep, kidney 0.05 
Sheep, liver 0.05 
CrirciIiogeii/Hrizrircl Clrissifications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen and developmental toxin 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulritory Authority: 

Restricted Use Pesticide (RUP) 
Proposition 65 chemical (CAL) 
EPCRA Section 3 13: Form R de miniinzts concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.10 1, Appendix B), severe pollutant, as 
organotin pesticide compounds. 

Description: White granular powder. Odorless. Very 
slightly soluble in water; solubility = 1.2 ing/L @ 20°C. 
Molecular weight = 367.02. MeltingIFreezingpoint = 1 18°C 
(decomposition). Vapor pressure = 3.5 x lo-' ininHg @ 
20°C; 4.7 x lo-' minHg @ 50°C. Combustible. 
IIiconipritibilities: Incompatible with calcium (metal 
hydroxides), nitroethane, nitromethane, I-nitropropane, 
zirconium. 

Horse, kidney 0.05 

Permissible Exposure Limits in Air: OSHA/NIOSH('), and 
ACGIH"' T W A  is 0.1 mg/m3 (for tin organic compounds) 
and STEL is 0.2 mgim'. The notation "skin" is added 
indicating the possibility of  cutaneous absorption. The 
NIOSH") IDLH level = 25 mg/m3 (as Sn). 
Determiriation irz Air: Fi l te r /XAD-2@ ( tube) ;  
C H , C O O H / C H , C N ;  H i g h - p r e s s u r e  l i q u i d  
chroinatographyiGraphite furnace atomic absorption 
spectrometry; NIOSH IV Method #5504, as organotin 
compounds.('8) 
Permissible Concentrcition in Water: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
No criteria set, but EPA(32' has suggested a permissible 
ambient goal of  1.4 pg/L based on health effects as 
organotin. 
Routes of Entry: Inhalation, skin and/or eye contact. 
Absorbed through the skin. 
Hrirnlful Effects rind Symptoms 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Contact may cause skin burns. Inhalation 
can cause coughing, wheezing and/or shortness of breath. 
Toxic hazard rating is high for oral, intravenous, 
intraperitoneal administration. This inaterial causes swelling 
of the brain and spinal cord. Exposure may result in 
muscular weakness and paralysis, leading to respiratory 
failure; convulsive movements; closure of  eyelids and 
sensitivity to light; headaches, and EEG changes. headache, 
dizziness, psychological and neurological disturbances, 
vertigo (an illusion of movement), sore throat, cough, 
abdominal pain, nausea, vomiting, diarrhea; urine retention; 
paresis, focal anesthesia; pruritus. Higher levels can cause 
unconsciousness, collapse and death. 
Lorig Term Exposure: Repeated or prolonged contact can 
cause dermatitis, dry and cracked skin. May cause brain 
damage, hepatic necrosis; kidney damage. Some organotin 
compounds, such as dibutyltins and tributyltins, have been 
shown to affect the immune system in animals, but this has 
not been examined in people. Studies in animals also have 
shown that some organotins, such as dibutyltins, tributyltins, 
and triphenyltins, can affect the reproductive system. This, 
also, has not been examined in people. 
Poirits of Attcick: Skin, brain and kidneys. 
Merliccil Sirrveillcirice: Kidney function tests . Psycho I og i ca I 
testing. Examination of  the nervous system. EEG 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention Do not lndztce 



 

vomiting when formulations conlainingpetroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Triphenyltin Hydroxide 
(TPTH),” Office of Prevention, Pesticides and Toxic 
Substances, Washington, DC (September 1999). 
h ttp://www. e pa. ~ov/REDs/0099re d. pd f 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Fentin 
Hydroxide,” 40 CFR 180.236, 
http:i/\.v\nv.epa.rzovipesticides/food/vie~vtols.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Fenvalerate 

Use Type: Insecticide 
CAS Number: 51630-58-1 
Formula: C,,H,2CIN0, 
Synonyms: A 13-29235; Benzeneacetic acid, 4-chloro-a-( 1 - 
methylethyl)-, cyano(3-pl1enoxyphenyl)methyl ester; 
C a s w e l l  N o .  0 7 7 A ;  4 - C h l o r o - a - ( l -  
in e t h y 1 e t h y I )  b e n z e n e  a c  e t i c c y a n  o ( 3  - 
phenoxypheny1)methyl ester; a-Cyano-3-phenoxybenzyl-2- 
(4-chlorophenyl)-3-methybutyrate; C y a n o ( 3 -  
phenoxypheny1)tnethyl es te r  of 4-chloro-a-( 1 - 
m e t  h y  l e t  h y I )  b e n z e  n e a c e  t i c a c i d ;  C y a n o  ( 3  - 
p h e n o x y p h e n y I ) in e t h y I 4 - c h 1 o r o - a - ( 1 - 
m e  thy1 e thy I )  be ti Zen e a c  e t a t e  ; ( I R S )-a -Cyan o -3 - 
phenoxybenzyl (RS)-2-(4-chlorophenyl)-3-methybutyrate; 
a- C y an o - in - p h e n ox y b e n zy 1 2 - (p - c h I o r o p h e n y 1 ) - 3 - 
methylbutyrate; a-Cyano-3-phenoxybenzyl 2-(4- 
ch1orophenyl)isovalerate; Cyano-(3 -phenoxybenzyl)methyl 
2-(4-chlorophenyl)-3-methylbutyrate; Cyano-(3- 
p h e n  o x y  p h e n y  I ) in e t h y I 4 - c h I o r o - a - ( 1 - 
in e t h y 1 e t h y I )  b e n z e  n e a c  e t a t e ; 4 - C h I o r o - a- ( 1 - 
in e t h y I e t h y I ) b e  n z e n e a c e  t i c c y a n  o ( 3 - 
phenoxypheny1)methyl ester; Fenvaleriato (Spanish); 
Phenvalerate 
Trade Names: BELMARK@; ECTIN@, Boehringer 
Ingelheim (Germany); FENKILL@; EVERCIDE@, 
Mclaughlin Gortnley King (USA); KORANDA@, Rallis 
India (India); PYDRIN@; S 5602@; SANMARTON@’; SD 

SUMIFLEECE@;  S U M I F L Y @ ;  SUMIPOWER”; 

Producers: Agrimor International (USA); Agsin 
(Singapore); Bharat Rasayan (India); Boehringer Ingelheitn 
(Germany); Cangzhou Green Chemical Co. (China); 
Chongqing Chuandong Chemical (Group) (China); Gharda 
Chemicals (India); Hebei Huafeng Chemical Group (China); 
Hindustan Insecticides (India); Hockley International (UK); 

a c  id , 

a c id  

43775@; S U M I C I D E ~ ;  SUMICIDIN@; S U M I C I D I N E ~ ;  

S U M I T I C K ~ ;  TIRADE@; WL 43775@ 

Mclaughlin Gormley King (USA); Nagarjuna Agrichetn 
(India); Rallis India (India); Sudarshan Chemical Industries 
(India) 
Clienticril Clms: Pyrethroid; botanical 
EPMOPP PC Code: 109301 (295700 or 296700 old code 
Nos.) 
Cdifornia DPR Chemical Code: 1963 
ICSC Number: 0273 
RTECS Number: CY 1576300 
EINECS Number: 257-326-3 
Uses: Fenvalerate is one of the most versatile synthetic 
pyrethroid insecticides. I t  is mostly used in agriculture and 
on cattle, but also in homes and gardens. It acts as a stomach 
poison against a wide variety of leaf and fruit eating such as 
bollworm fruit and shoot borers and aphids. Crops on which 
it is used include cotton, cauliflower, okra, vines and fruits. 
I t  is also used in public health and animal husbandry. I t  is 
effective against pests whose strains are resistant to 
organochlorine, organophosphorus, and carbatnate 
insecticides. 
Huniaii toxicity (lo~ig-ternz)‘~~): Very low-1 75.00 ppb, 
Health Advisory 
Fish toxicity (tIire~liolrl)(~~): Extra high-0.0 1433 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Maximum Allowable Residue Levels for Fenvcilercite 
(40 CFR 180.533): Note: At the present t h e ,  the U.S. EPA 
lists 100 tolerances for fenvalerate. They can be found at the 
web site in the Reference section of this compound shown 
below. 
C(irciiiogeIz/Hazrrrrl Classijicutions 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulltory Autliority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) as pyrethrum 
Actively registered pesticide in California. as pyrethrins 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 

EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) as 

U.S. DOT Marine pollutant (49CFR, Subchapter 172.101. 

Description: Yellowish to brown viscous liquid. Technical 
grade is a brown viscous liquid. Faint chemical odor. 
Practically insoluble in water; solubility = 0.085 pptn @ 
20°C. Boiling point = decomposes. Molecular weight 
419.93. Density=I.l7@23”C. Vaporpressure= 1 . 1  x 

nimHg @ 25°C; 3.7 x I O-’ mmHg @ 25°C. Log KO,, = 4.40. 
Values above 3.0 are likely to bioaccuinulate in  marine 
organisms. 

(same as CERCLA) as pyrethrins 

pyrethrins 

Appendix B), severe pollutant 



 

Iiiconipntibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. Moisture may 
cause hydrolysis or other forms of  decomposition. 
Determination in Air: Collection by impinger or fritted 
bubbler, analysis by gas liquid chromatographyiultraviolet. 
See NIOSH IV, Method #.5008(”). (pyrethrum). 
Permissible Conceiztrtitioiz iiz Water: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
Determirzntiori in Water: Collection by impinger or fritted 
bubbler, analysis by gas liquid chromatographyiultraviolet. 
See NIOSH IV, Method #5008(’*). 
Routes of Entry: Inhalation, absorbed through the skin. 
Harmful Effects and Symptoms 
Short Term Exposure: Pyrethrins can affect you when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, fatigue, 
and restlessness, rhinorrhea (discharge of  thin nasal 
mucous). 
Long Term Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of  
breath) or hay fever symptoms (sneezing, runny or stuffy 
nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to  permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Poiiits of Attack: Respiratory system, skin, central nervous 
system. 
Medical Surveillrince: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time of the test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
ure ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 

References: 
U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
“Fenvalerate,” 40 CFR 180.533, 
h ttp : / /~vwv.  epa. f ovipes t i ci d esifoodivi ewt o I s . h tm 

“Health and Safety Guide, Fenvalerate,” Geneva, 
Switzerland (1990). 
http://w~~v.incheni.oi-~/documents/ehc/clic~ehc95.littii 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

International Programme on Chemical Safety (IPCS), 

Ferbam 

Use Type: Fungicide 
CAS Number: 14484-64-1 
Fornzuln: C,H,,FeN,S,; Fe[(Ctf,),NCS,],Fe 
Syrzoiiyms: Carbatnic acid, aimethyldithio-, iron salt; 
Dimethylcarbamo di thioic  acid,  iron complex;  
D i m e  t h y 1 c a r  batnod it h i o i c i ron(  3 +) s a 1 t ; 
D i in e t h y 1 d i t  h i o c a r b a in i c s a 1 t ; 
D i m e  t h y  Id i t h i o c a r  b a m  i c i r o n (  3 +) s a l t  ; 
Eisendimethyldithiocarbamat (German); Eisen(II1)-tris(N,N- 
dimethyldithiocarbamat) (German); ENT 14,689; Ferbam, 
iron salt; Ferric ditnethyl dithiocarbamate; Iron 
d i in et h y I d i t hi ocarbatn at  e ; d i met h y I d it h i o 
carbamate; Iron, tris(diinethy1carbamodithioato-S,S)-, (OC- 
6- 1 1)-; Iron, tris(dimethy1carbamodithioato-S,S-)-; Iron, 
t r  i s (  d i m e  t h y  1 d i t  h i o c a r  b a m a t  0 ) - ;  1 r o n  
t r i s( d i m e t h y I d it h i o c  ar bam at e )  ; T r  i s (d i in e t h y 1 car b a in o 
d i t h i oat  o -S, S)  iron ; (0 C - 6 - 1 1 ) -t r i s ( D  i in et h y 1 c arb a in o 
d it h i oat 0-S, S )  iron ; T r  i s( D i in e t h y I d it h i ocar bamat 0 )  iron ; 
Tris(N,N-dimethyldithiocarbamato)iron(Il I )  
Trrrrle Nrmzes: A13-14689’; AAFERTlS@; APPLE DUST 
No.  l@, Atnvac Chemicals (USA), canceled 7/19/1995; 
BERCEMA FERTAM 50@; CASWELL No. 458@; 
FERBAM 50’; FERBECK@; FERMATE FERBAM 
FUNGICIDE@, Daly-Herring(USA), canceled 10/10/1989; 

FUKLASIN ULTRA@; HEXAFERB’; HOKMATE’; 
KARBAM BLACK’; KARBAM CARBAMAII’E’; 
KNOCK MATE@; N I AC 1 DE’; S‘I’AU FFER FERB A MM; 
SUP’R-FLO FERBAM FLOWABLE@; TRICARBAMIX@, 
Cerexagri Inc, North America (USA), canceled 710111 987; 
TRIFUNGOL@; VANCIDE FE95@, R T. Vanderbilt Co. 
(USA), canceled 4/23/1986 
Producers: Amvac Chemicals (USA); Bayer CropScience 
(Germany); Cerexagri Inc, North America (USA); 
Ehrenstorfer, Dr. (Germany); FMC Agricultural Products 
Group (USA); Fluorochetn (UK); Gowan Company (USA); 
Sigma-Aldrich Laborchemikalien (Germany); Syngenta 
(Switzerland); UCB Group (Belgium) 
Cliemicril Ckiss: Dithiocarbatnate 

a c  id, 

a c  id ,  
a c i d , i r o n 

1 ro  n ( 1 I I )  

F E R M O C I D E ~ ;  F E R R A D O U R ~ ;  F E R R A D O W ~ ;  



 

Ferbam 453 

EPA/OPP PC Code: 034801 
California DPR Chemical Code: 288 
ICSC Number: 0792 
RTECS Number: NO8750000 
EEC Number: 006-05 1-00-5 
EINECS Number: 238-484-2 
Uses: A dithiocarbamate fungicide. It is widely used, 
together with other fungicides, to control Postbloom Fruit 
Drop (PFD) on citrus crops, and as a foliar protectant 
against scab, rust, mold and many fungus disease on fruits, 
vegetables, melons and ornamentals. It is registered in 
several states for use on currents and gooseberries to control 
leaf spot disease, and on apple, crabapple, hawthorn and 
quince to control cedar-apple rust disease. It is used to 
control rust disease on shrubs and ornamentals. 
Human toxicity (Io~zg-teriiz)'~~): Very low-140.00 ppb, 
Health Advisory 
Fish toxicity (tlrresl~olrl)(~~): Low437.0  I653 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. M(ixinzuni Allowable Residue Levels for  Ferbanz (40 
CFR 180.114): 

CROP PPm 
Apple 7 
Apricot 7 
Asparagus 7 

Blackberry 7 
Blueberry 7 
Boysenberry 7 
Cabbage 7 
Cherry 7 
Cranberry 7 
Cucumber 7 
Dew berry 7 
Fruit, stone, group 12 7 
Grape 7 

Bean 7 

Guava 7 
Lettuce 7 
Loganberry 7 
Mango 7 
Nectarine 7 
Papaya 7 
Pea 7 
Peach 7 
Pear 7 
Raspberry 7 
Squash 7 

Youngberry 7 
Tomato 7 

Crrrcirzogeiz/HazarrI Classijkatioizs 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)") (DFG)") (HSE)(33) 
(Argentina)(35) (OSHA)(58) (Several States)(60) (Several 
Canadian Provinces) 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): U396 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
EPCRA Section 3 13 Form R de rnininius concentration 
reporting level: 1 .0% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Ferbam is an combustible, odorless dark 
brown to black powder or granular solid. Practically 
insoluble in water; solubility = 120 ppin @ 20°C. Molecular 
weight = 416.50. MeltingiFreezing point = 180°C 
(decomposes). Vapor pressure = 

Irzconzpatibilities: Strong oxidizers, strong bases. Heat 
alkalies (lime), moisture can cause decomposition. 
Decomposes on prolonged storage. Degradation produces 
ethylene thiourea. 
Permissible Exposure Limits in Air: The Federal standard 
[OSHA PEL] is 15 ppin (total dust) TWA(58). NIOSH, the 
HSE(33), Argentina'"), and ACGIH") have adopted a TWA 
value of 10 mg/m3. The DFG';) has no MAK at present. The 
HSE(I3) has set an STEL value of 20 mgim'. The NIOSH'') 
IDLH level = 800 mgiid. Several states have set guidelines 
or standards for ferbain in ambient air(") ranging from 100 
pg/m3 (North Dakota) to 200 pg/m3 (Connecticut) to 238 
pg/rn3 (Nevada). 
Deternziiiritioiz in Air: Collection by filter; Gravimetric; 
NIOSH IV, Method #0500, Particulates NOR (total)(") 
Permissible Conceritrrrtiori in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Ferbain can affect you when 
breathed in. Breathing ferbam can irritate the nose and 
throat. Ferbain can cause skin and eye irritation. High 
exposure to ferbain may affect the nervous system and 
thyroid; dizziness, confusion, loss of coordination, seizures, 
paralysis, and coma.  Unlike carbainates the 
dithiocarbainates are not cholinesterase inhibitors, but some 
ofthein may react with recently ingested alcohol or alcohol- 
containing products including wine, medications, and cold 
remedies such as cough-syrups. 
Long Term Exposure: Kepeated or prolonged contact with 
skin may cause allergy with skin rash and itching. Exposure 
to ferbam may damage the kidneys and liver. Ferbain may 
damage the developing fetus. 
Puints of Attrick: Eyes, skin, respiratory system, 
gastrointestinal tract. 

mmHg @ 20°C. 



 

454 Ferric Sulfate 

MedicalSurveillarice: For those with frequent or potentially 
high exposure (half the TLV or greater), the following are 
recommended before beginning work and at regular times 
after that: Kidney function tests. Liver function tests. 
Evaluation by a qualified allergist, including careful 
exposure history and special testing, may help diagnose skin 
allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Pesticide Education Management Program, “Ferbam 
Chemical Profile 2/85,” Cornell University, Ithaca, NY. 
(February 1985). 
http://pmep.cce.cornell.edu/profiles/fung- 
nemat/febuconazole-sulfur/ferbatn/funwxof- 
ferbam.html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
EPA, Office of Pesticide Programs, Pesticide Residue 
L i m i t s ,  “ F e r b a m , ”  4 0  C F R  1 8 0 . 1 1 4 . ,  
http://\Y\~~.epa.~ov/pesticides/food/vie.vvtols.htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Ferbam,” Trenton, 
NJ (April 1999). 
http:/ / \~~~~v.state.ni  .usihealth/eoh!rtkweb/O9 I 7.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” I ,  No. 6, 56-58 (1981) and 8, No. 6, 
57-63 (1988). 

Ferric Sulfate 

Use Type: Herbicide 
CAS Nuniber: 10028-22-5 
Forniulri: Fe,0,,S3 
Synonynzs: Diiron trisulfate; Iron persulfate; Iron 
sesquisulfate; Iron(I11) sulfate; Iron sulfate (2:3);  Iron (3+) 
sulfate; Iron tersulfate; Sulfato ferric0 (Spanish); Sulfuric 
acid, iron(1lI) salt (3:2); Sulfuric acid, iron(3+) salt (3:2)  
Trade Ncinzes: G R E E N M A S T E R  AUTUMN@; 
MAXICROP MOSS KILLER@; VITAX MICRO GRAN@”; 
VITAX TURF TONIC@” 
Producers: Ashland (USA); Celtic Chemicals (UK); 
Dankalk (Denmark); GFS Chemicals (USA); Honeywell 

Performance P & C (USA); Huntsinan (USA); ICI Group 
(UK); Mallinckrodt Baker (USA); Merck (Germany) 
Chemical Clrrss: Inorganic 
EPA/OPP PC Code: 034902 
Ccrlifornia DPR Clienzical Code: 18 1 1 
RTECS Number: NO8505000 
EINECS Nuniber: 233-072-9 
Uses: Ferric sulfate is used on forage alfalfa, almonds, 
nurseries and structural pest control. This material is also 
used in pigments, textile dyeing, water treatment, and metal 
pickling. 
Regulritory Authority: 

Air Pollutant Standard Set (ACGIH)‘” (HSE)‘”) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 I Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 

Canada, WHMIS, Ingredients Disclosure List 
(454 kg) 

Description: Ferric Sulfate is a grayish-white powder or 
yellow lumpy crystals. Slightly soluble in water. Molecular 
weight = 399.89. MeltingiFreezing point = 480°C 
(decomposes). Hazard Identification (based on NFPA-704 
M Rating System): Health 1, Flatnrnability 0, Reactivity 0. 
IIiconipatibilities: Hydrolyzed slowly in aqueous solution. 
Incompatible with magnesium, aluminum. Corrosive to 
copper and its alloys, mild and galvanized steel. Light 
sensitive. 
Pernzissible Exposure Limits in Air: The recommended 
airborne exposure limit is 1 tng/tn3 (as iron) averaged over 
an 8-hour workshift. (This exposure limit is recommended 
for all soluble iron salts.) This is the value set by ACGIH“’, 
NIOSH, and by HSE‘”). HSE‘”) adds an STEL of 2.0 
mg/m3. Other countries including Australia, Belgium, 
Finland, Italy, Netherlands, and Switzerland set the same 
TWA 
Deternzintition iri Air: Filter; Acid; Inductively coupled 
plasma; NIOSH IV, Method #7300, Elements“*). 
Perniissible Coiicentratiori in Wiitrr: The former USSR- 
UNEPARPTC project(43) has set an MAC for iron in water 
bodies used for domestic purposes of 0.5 mg/L and an MAC 
in sea water bodies used for fishery purposes of 0.05 mg/L. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact . 
Harmful Effects rind Syniptonis 
Short Term Exposure: Inhululion: May cause irritation of 
nose and throat, coughing and difficulty in breathing. 0.075 
mg/m3 for 2 hours did not cause any change in breathing 
functions. Inhaling iron oxide fumes may cause a 
pneumoconiosis in the lungs. Iron oxide fumes can cause 
“metal fume fever.” irritation eyes, skin, mucous membrane; 
abdominal pain, diarrhea, vomiting. Skin: Contact causes 
irritation Remove promptly. Eyes: Contact causes irritation. 



 

Ferrous Sulfate 455 

Ingestion: May cause irritation of  mouth and stomach, 
nausea, vomiting, diarrhea, drowsiness. liver damage, coma 
and death. The estimated lethal dose is 30 kg (one ounce). 
Long Term Exposure: Excessive intake of  iron compounds 
may result in increased accumulations of  iron in body, 
especially the liver, spleen and lymphatic system. May cause 
nausea, vomiting, stomach pain, constipation, and black 
bowel movements. Inhalation of  iron dusts may cause 
mottling of the lung. Prolonged or repeated high exposure 
may cause liver damage Prolonged eye contact can cause a 
brownish discoloration of  the eye. Repeated overexposure 
may cause kidney stones. 
Points of Attrrck: Eyes, skin, respiratory system, liver, 
lungs, gastrointestinal tract 
Medical Surveillance: If symptoms develop or  
overexposure is suspected, the following inay be useful: 
Blood test for iron level (serum iron). Liver function tests. 
Lung function tests.For those exposed to this chemical, 
taking dietary supplements or vitamins containing iron is not 
recommended without medical advice. 
First Aid: If this chemical gets into the eyes, reinove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. The symptoms of metal fume 
fever may be delayed for 4-12 hours following exposure: it 
may last less than 36 hours. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Ferric Sulfate,” 
Trenton, NJ (March 1999). 
http://\mvw.state.n i.uslliealtli/eoli/rtkwebi0925 .pdf 
New York State Department of  Health, “Chemical Fact 
Sheet: Iron (111) Sulfate,” Albany, NY, Bureau of  Toxic 
Substance Assessment (March 1986). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
Sax, N.I., Ed., “Dangerous Properties of  Industrial 
Materials Report,” 3, No. 4 ,  45-47 ( 1  983) and 7, No. 2, 
75-79 ( I  987). 

Ferrous Sulfate 

Use Type: Herbicide and molluscicide and as a fertilizer 
CAS Number: 7720-78-7 
Fornzulr: Fe0,S; FeSO, 

Synonynis: Exsiccated ferrous sulfate; Exsiccated ferrous 
sulphate; Ferrosulfat (German); Ferrosulfate; Ferrosulphate; 
Ferro-theron; Ferrous sulphate (1 : 1); Fersolate; Green vitriol 
iron monosulfate; Iron protosulfate; Iron sulfate (1  : 1); 
Iron(I1) sulfate; Iron(2+) sulfate; Iron(2+) sulfate (1 : 1);  Iron 
vitriol; Sulfato ferroso (Spanish); Sulferrous; sulfuric acid 
iron salt (1 : 1); Sulfuric acid, iron(2+) salt (1 : 1);  Sulfuric 
acid, iron(1I ) salt (1 : 1)  
Trrr de Nani es: C 0 P P E R A  S @; D U K E T T E R@;  
DUROFERON~;  FEOSOL~;  FEOSPAN~;  FER-IN-SOL~;  
FERRO-GRADUMET~; F E R R A L Y N ~ ;  I R O S P A N ~ ;  
I R O S U L ~ ;  SLOW-FE@ 
Prorlucers: Agrium (Canada); Alfa Rio Quimica Ltda. 
(Brazil); Ashland (USA); Celtic Chemicals (UK); Coogee 
Chemicals (Australia); Crown Technology (USA); Dankalk 
(Denmark); GFS Chemicals (USA); Hindustan Basic Drugs 
(India); Honeywell Performance P & C (USA); Prince 
Manufacturing (USA); Salvi Chemical Industries (India); 
Synergy Production Group (USA) 
Cliemicrrl Clrrss: Inorganic 
Crrlifornirr DPR Clieniical Code: 289 
RTECS Nimber: NO8500000 

Uses: It is used as a fertilizer, food or feed additive, and in  
herbicides, process engraving, dyeing, and water treatment. 
It is also used as a dietary supplement. 
U S .  Mrixinzuni Allowrrble Residue Levels for  Ferrous 
sulfate Iieptrrliyrlrrrte (40 CFR 180.2): 

EINECS: 23 1-753-5 

CROP PPm 
A t i  imal products - 

Raw agricultural commodities - 

Regulritory Authority: 
Air Pollutant Standard Set (ACGIH)“) (HSE)‘”) 

The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFR117.3 (same as CERCLA, see below) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 

Canada, WHMIS, Ingredients Disclosure List 

(0s  HA)(^*) 

(454 kg) 

Description: Ferrous sulfate is a greenish or yellowish, solid 
in fine or lumpy crystals. Hazard Identification (based on 
NFPA-704 M Rating System): Health 2, Flammability 0, 
Reactivity 0. Slowly soluble in water. 
Inconiprrtibilities: Aqueous solution is acidic. Contact with 
alkalies form iron. Keep away from alkalies, soluble 
carbonates, gold and silver salts, lead acetate, lime water, 
potassium iodide, potassium and sodium tartrate, sodium 
borate, tannin. 
Pernii.ssihle Exposure Limits in Air: The recommended 
airborne exposure limit is 1 mg/m3 (as iron) averaged ovet- 
an 8-hour workshift. (This exposure limit is recommended 
for all soluble iron salts.) This is the value set by ACGIH“), 
NIOSH, and by HSE(33). HSE(j3) adds an STEL of 2.0 
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1ng/m3. Other countries including Australia, Belgium, 
Finland, Italy, Netherlands, and Switzerland set the same 
TWA 
Deternzirzatiori irz Air: Filter; Acid; Inductively coupled 
plasma; NlOSH IV, Method #7300, Elements(’8). 
Perniissible Cometitration in Water: The former USSR- 
UNEPilRPTC has set an MAC for iron in water 
bodies used for domestic purposes of 0.5 mgiL and an MAC 
in sea water bodies used for fishery purposes of 0.05 mg/L. 
Routes of Entry: Inhalation, ingestion, skin andior eye 
contact. 
Hurniful Effects am1 Syniptonzs 
Short Term Exposure: Ferrous sulfate can affect you when 
breathed in. Irritates the eyes, skin and respiratory tract. 
Ingestion: Less than 5 grams (116 ounce) can cause 
drowsiness, irritability, weakness, abdominal pain, nausea, 
vomiting and black, bloody stools. Delayed symptoms 
include fluid in the lungs, liver abnormalities, shock, coma, 
intestinal blockage and breakdown of the stomach and 
intestinal lining. Death has resulted from ingestion off less 
than an ounce. 
Lo~ig Term Exposure: Excessive intake of iron compounds 
may result in increased accumulation of iron in  body, 
especially the liver, spleen and lymphatic system. Inhalation 
of iron dusts may cause mottling of the lung. Prolonged eye 
contact can cause a brownish discoloration of the eye. 
Repeated overexposure may cause kidney stones. 
Points of Attack: Eyes, skin, respiratory system, liver, 
gastrointestinal tract. 
Medical Surveillrrnce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Serum iron test. Liver function test. Kidney function tests. 
For those exposed to this chemical, taking dietary 
supplements or vitamins containing iron is not 
recommended without medical advice. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Note to physician or aulhorized 
medicalpersonnel: Gastric lavage with large amounts of 5% 
sodium phosphate or water. Follow this with a large amount 
of 1% sodium bicarbonate over a 3 hour period. 
Re fereii ces: 

EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Ferrous sulfate heptahydrate,” 40 CFR 180.2., 
h ttp://wwv.epa. jiovipe s t i c idesifoodivi ewt o I s . h tm 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 3, No. 4, 45-47 (1983) and 7 ,  No. 1, 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997).New 
Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Ferrous Sulfate,” 
T r e n t o n  N J  ( F e b r u a r y  1 9 9 9 ) .  
http:liw~~v.state.n~.us~health/eoh~rtkwebi093 I pdf 

55-60 (1987). 

Use Type: Insecticide 
CAS Nunrber: 120068-37-3 
Fornzula: C,,H,CI,F,N,OS 
Sy i i  o n y n z s :  5 - A m  i n o - I - ( 2 , 6  - d i c h I o r o - 4 - 
(trifluoromethyl)phenyl)-4-( 1 ,R,S)-(trifluoromethyl)sulfinyl- 
1 H-pyrazole-3-carbonitrile; 5-Amino-3-cyano- 1 -(2,6- 
d i c h l o r o - 4 - t r i f l u o r o m e t h y l p h e n y l ) - 4 -  
trifluoromethylsulfinylpyrazole; (&)-5-Amino-l-(2,6- 
d i c  h l o r o - a ,  a ,  a - t  r i f l u o r o - p - t o  l y l ) - 4 -  
trifluoromethylsulfinylpyrazole-3-carbonitrile; 1 H-Pyrazole- 
3 - c a r b o n  it  r i I e , 5 - a m  i n 0 - 1 - ( 2 , 6  - d i c h 1 o r  o - 4  - 
(trifluoromethyl)phenyl)-4-[(trifluoromethyl)sulfinyl]- 
Trurle Names: BES@ 602, BASF Agricultural Products 
(Germany); CEASEFIRE@, Bayer Cropscience (Germany); 
CHIPCO@, Bayer Cropscience (Germany); COMBAT@; 
FRONTLINE; MB-46030@; H&G@, BASF Agricultural 
Products (Germany); ICON@, Bayer Cropscience 
(Germany); MAXFORCE@ ANT STATION, Bayer 
C r o p S c i en c e R 0 A C H 
STATION, Bayer Cropscience (Germany); REGENT@, 
BASF Agricultural Products (Germany); TEKMIDORQ, 
BASF Agricultural Products (Germany) 
Producers: BASF Agricultural Products (Germany); Bayer 
Cropscience (Germany) 
Clrenziccil Ckiss: Organofluorine 
EPMOPP PC Code: 129 12 1 
CMjiornici DPR Clieniicul C O ~ C :  3995 
Uses: Fipronil was introduced into the U.S. in 1996 for use 
in animal health and indoor pest control. I t  is the constituent 
of many products for controlling a wide spectrum of 
domestic animal and residential pests. 
Hunzan toxicity (lo~ig-terni)(’~~: Extra high-0.14 ppb, 
Health Advisory 
Fish toxicity (tl~resholrl)(~~): Extra high-0.3 I368 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrrxiniuni Allowrrble Residue Levels for  Fiprotzil(40 
CFR 180.51 7): 

Cattle, fat 0.4 

Cattle, meat 0.04 

(Germ any ) ; MAX F 0 R C E@ 

CROP PPm 

Cattle, liver 0.1 
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Cattle, mbyp, 
except liver 0.04 
Corn, field, forage 0.15 

Corn, field, stover 0.3 
Egg 0.03 
Goat, fat 0.4 
Goat, liver 0.1 
Goat, meat 0.04 
Goat, mbyp, 
except liver 0.04 
Hog, fat 0.04 

Corn, field, grain 0.02 

Hog, liver 0.02 
Hog, meat 0.01 
Hog, mbyp, 
except liver 0.01 

Horse, liver 0.1 
Horse, fat 0.4 

Horse, meat 0.04 
Horse, mbyp, 
except liver 0.04 

Milk, fat 1.5 
Poultry, fat 0.05 
Poultry, meat 0.02 
Poultry, mbyp 0.02 
Rice, grain 0.04 
Rice, straw 0.1 
Sheep, fat 0.4 
Sheep, liver 0.1 
Sheep, meat 0.04 
Sheep, mbyp, 
except liver 0.04 
C(rrciizogeii/Huz(ir(l Cl(rssrjictrtions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
W H O  Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Description: White crystalline solid. Soluble in water; 
solubility = 1.9 ppm. Molecular weight = 437.18. 
MeltingiFreezing point = 201°C. Log KO, = 4.10. Values 
above 3.0 are likely to bioaccumulate in marine organisms. 
Permissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrrmzful Effects rind Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 

begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
U.S. Environmeiital Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Fipronil,” 40 CFR 180.5 17, 
http://www.epa.gov/pesticidesifood/viewtols. htni 

Fact Sheet,” Corvallis, OR 
National Pesticide Information Center (NPIC), “Fipronil 

Fluazifop-butyl 

Use Type: Herbicide 
CAS Nuniber: 69806-50-4; 7924 1-46-6 (p-butyl isomer) 
Fornzukr: C,,H2,F,N0, 
Synonyms: But y I ( R S )  - 2 - [ 4 - (( 5 - (t r i fl u o r o m e t h y 1) -2 - 
pyridinyl)oxy)phenoxy]propanoate; (*)-Butyl-2-[4-(((5- 
trifluoro-tnethyl)-2-pyridinyl)oxy)phenoxy]propanoate; 
B u t y l  2 - [ 4 - ( ( 5 - ( t r i f l u o r o m e t h y l ) - 2 -  
pyridyl)oxy)phenoxy]propionate]; Caswell No. 460C; 
P ropan  o i c 2 - [ 4-( ( 5  -( t r i fl u o r 0  me t hy l ) -2  - 
pyridiny1)oxy)phenoxyl-,butyl ester; Propionic acid, 2-[p- 
((5-(trifluoromethyl)-2-pyridyl)oxy)phe1ioxy]-, butylester; 
( R S )  - 2  - [ 4 - ( 5 - T r i f I u o r o in e t h y 1 - 2 - p y r i d y 1 o x  y ) ]  - 
phenoxylpropanoic acid, butyl ester; 2-[4-((5- 
(Trifluorotnethyl)-2-pyridinyl)oxy)-phenoxy]propanoic 
acid, butyl ester 
T r d e  Nnnies: FUSILADE@’, Syngenta (Switzerland), 
canceled; FUSION@, Syngenta (Switzerland); GRASS-B- 
GONE@, The Scotts Company (USA); HACHE UNO 
SUPER@; I IORIZON@; ICI-A0009@; ONESIDE’; 
ONESIDE EC@; ORNAMEC@; PP 009’; SL-236@; TF 
1169@; TS-7236@’; TORNADO@ 
Producers: PbiiGordon (USA); The Scotts Company 
(USA); Syngenta (Switzerland); Zenica Ag Products (USA). 
Clieniical Clms: Organo fl uor ine 
EPA/OPP PC Code: I22805 (Fluazifop-butyl); 
122809(FIuazifop-p-butyl) 
C(i1ifornia DPR Clieniicrrl Code: 2 186 (Fluazi fop-butyl); 
58 I5 (Fluazifop-p-butyl) 
RTECS Nuniber: UA3000000 
Uses: Fluazifop-butyl is a selective post-emergence 
herbicide. Its principal uses I n  California is on rights-of- 
way, landscapes, almonds, cotton, and outdoor container 
nurseries. 
HLIII~(I I I  toxicity (lo~ig-terni)(~~~: Low-70.0 0 p p b, Health 
Advisory 
Fish toxicity ( t l ~ r e s l i o l l ) ~ ~ ~ :  Intermediate-62.6 1862 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 

ac id ,  
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U.S. Maximunz Allowtible Residue Levels f o r  Flurizifop- 
biityl (40 CFR 180.411): 
Note: For tolerances for residues of  the resolved isomer of 
fluazifop, see also 40 CFR 180.41 1 
CROP 
Cattle, fat. 
Cattle, meat 
Cattle, mbyp 
Cotton, undelinted seed 
Cotton, oil 
Egg 
Goat, fat 
Goat, meat 
Goat, mbyp 
Hog, fat 
Hog, meat 

Horse, fat 
Horse, meat 
Horse, mbyp 
Milk 
Poultry, fat 
Poultry, meat 
Poultry, mbyp 
Sheep, fat 
Sheep, meat 
Sheep, mbyp 
Soybean. 
Soybean, meal. 
Soybean, refined oil 

Hog, mbyp 

PPm 
0.05 
0.05 
0.05 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
1 .o 
2.0 
2.0 

CrIrciiiogeri/H(izar~l Classificrrtioizs 
California Prop. 65:  Listed; Developmental toxin 
TRI Developmental Toxin: Reproduct ive and 
developmental toxin 
Label Signal Word: CAUTION 
Regulatory Authority: 

Actively registered pesticide in California. as Fluazifop- 
butyl 
FIFRA, 40CFRI 85: tolerances for pesticides in food 
FIFRA, 40CFRI 86: tolerances for pesticides in animal 
feeds 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
Proposition 65  chemical (CAL) 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
EPCRA Section 3 13 Form R de niininzus concentration 
reporting level: 1 .O% as Fluazifop-butyl 

Description: Pale yellow liquid. Slightly soluble in water; 
solubility = 1 mg/L @ 25°C. Molecular weight = 383.39. 
Melting/freezing point = 4.8”C. Vapor pressure = 4.1 x lo-’ 
mmHg @ 20°C; 0.055 mPa@ 20°C. Log KO, = 4.49. Values 
above 3.0 are likely to bioaccumulate in marine organisms. 
According to Fluoride Action Network Pesticde Project, 

“the potential for bioconcentration in aquatic organisins is 
very high. Highly toxic to zooplankton.” 
Permissible Concentration in Writer: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes ofEntry: Inhalation, ingestion, absorbed through the 
skin. 
Harmful Effects a d  Symptoms 
Short Term Exposure: Poisonous; may be fatal if inhaled. 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are coininonly noted. Nerve 
damage, which may be delayed, may include swelling of  
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Points of Attrick: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Merlical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petrolelmi solvents 
are ingested. Otherwise, give large quantities of  water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, “Fluazifop 
Butyl,” 40 CFR 180.41 1 ,  http://www.eliso.com/eliso.php 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Fluazifop-p-butyl,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
h ttp://extoxnet.ol-ct.cdu/pil~s/fliiazi fo. t i  tm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 
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FI uazi nam@ 

Use Type: Fungicide 
CAS Number: 79622-59-6 
Formula: C , H,C I,F,N,O, 
Sy n oiiy ms : 3 - C h 1 o r  o -N-  [ 3 - c h 1 or o - 2 , 6  - d in i t r o -4 - 
(trifluoromethyl)phenyl]-5-(trifluoromethyl)-2- 
pyridinamine; 2-N-(3-Chlor0-5-trifluoroinethyl-2-pyridyI)- 
2,6-dinitro-3-chloro-4-trifluoromethylaniline; 3-Chloro-N- 
(3-chloro-5-trifluoromethyl-2-pyridinyl)-a,a,a-trifluoro-2,6- 
dinitro-p-toluidine; Pyridinamine, 3-chloro-N-[3-chloro-2,6- 
dinitro-4-(trifluoromethyl)phenyl]-5-(trifluoromethyl)- 
Trade Names: FLUAZINAM 50 WP@; FROWNCIDE@; 
IKF-1216@; ICIA-192@; OMEGA; PP-192@; SHIRLAN@ 
Producers: Ishihara Sangyo Kaisha (Japan); ISK 
Biosciences (USA) [now Syngenta] 
Cliemical Class: Phenyl-pyridinamine 
EPMOPP PC Corle: 129098 
C(zlifornia DPR Clteiiiicrl Corle: 3898 
Uses: Used to control Sclerotinia blight on peanuts and late 
blight and white mold on potatoes. 
U.S. Muximuin Allowable Residue Levels for  Flizuziiirrm 
(40 CFR 180.575): 

CROP PPM 
Peanuts 0.02 
Potatoes 0.02 
C(irciiiogeiz/H(zzrzrrl Clussijkatioiis 
U.S. EPA Carcinogens: Deferred decision 
Label Signal Word: WARNING or DANGER 
Description: Yellow liquid suspension. Pungent odor. 
Molecularweight =464.99. Melting/Freezingpoint=lOl”C. 
Permissible Concentration in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harmful Effects rriid Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, reinove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 

Pesticide Programs, “Pesticide Fact Sheet, Fluazinam,” 
(August 10,200 1). 
http://~~~~w.epa.goviopprdOO 1 /fjctshects!tluazinam.pdf 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ F l u a z i n a m , ”  4 0  C F R  1 8 0 , 5 7 4 ,  
http://www.epa.~ov/fedr~str/EPA-PEST/2002/April/Day- 
1 8ip9497.htm 

Fluchloralin (ANSI) 

Use Type: Herbicide 
CAS Number: 33245-39-5 
Formulrr: C,  ,HI ,CI F,N,O, 
Synonyms: Benzenamine, N-(2-chloroethyl)-2,6-dinitro-N- 
propyl-4-(trifluoromethyl)-; N-(2-Chloroethyl)-2,6-dinitro- 
n-propyl-4-(trifluoromethyl)aniline; N-(2-Chloroethyl)-2,6- 
dinitro-n-propyl-4-(trifluoromethyl)benzena1nide; N-(2- 
Chloroethyl)-u,a,a-trifluoro-2,6-dinitro-N-propyl-p- 
toluidine; N-(2-Chloroethyl)-2,6-dinitro-N-propyl-4- 
(trifluoromethy1)benzenamine; N-Propyl-N-(2-chloroethyl)- 
2,6-dinitro-4-trifluoromethylaniline; N-Propyl-N-(2- 
chloroethyl)-cc,u,a-trifluoro-2,6-dinitro-~-toluidine 
Trade Names: BAS 392-H@ BASF Agricultural Products 
(Germany); BASALIN@, BASF Agricultural Products 
(Germany), canceled 
Producers: BASF Agricultural Products (Germany) 
Clt eniicnl Cl(rss: Din i troani 1 ine; c h 1 oroan i 1 ine 
EPMOPP PC Corle: 108701; (460200 old code) 
Culijioriiia DPR Clienzical Corle: 1 848 
Uses: Not registered i n  the U.S. U.S. tolerances were 
revoked in 1999. A pre-emergence herbicide used on dry 
and succulent peas and beans, okra, peanuts, soybeans, 
sunflowers and cotton. 
Humrrii toxicity (long-term)(77’: Very lo w-4 62 00.00 p p b, 
Health Advisory 
Fish toxicity (thresh H igh-7.0 9 9 3 7 pp b, M ATC 
(Maximum Acceptable Toxicant Concentration) 
Crrrciizogeii/Hazrrrrlrz(ir(l Clrrssificrrtioizs 
Label Signal Word: WARNING 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regulrtory Authority: 

AB 1803-Well Monitoring Chemical (CAL) 
Description: Orange-yellow crystalline solid. Faint and 
unusual odor. Solubility in water: 10 ppm;<l pptn @ 20°C. 
Molccular weight = 355.71. Melting/Freezing point =42”C. 
Vapor pressure = 4 x lo-’ mmMg @ 20°C. 
fizconzpatibilities: Slowly hydrolyzes in  water, releasing 
aininonia and forming acetate salts. Forms toxic fuincs of 
nitrogen oxides, chlorine, and fluorine when heated to 
decomposition. 
Deterniiitrrtioiz iiz Air: Filter; none; Gravimetric; NIOSl I 
IV(’*) [Particulates NOR; #0500 (total), #0600 (respirable)] 
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Permissible Cortcentrrrtion in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
H(rrmful Effects arid Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Fluchloralin 
(Basalin) Herbicide Profile 6/85,” Cornell University, 
I t h a c a ,  N Y  ( J u n e  3 0 ,  1 9 8 5 ) .  
http://pmep.cce.cornell.edu/profiles/herb-~ro~hre~/fatty- 
alcohol-~nonuronifluchloralin/herb-prof-flucliloralin. html 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Flucythrinate (ANSI) 

Use Type: Insecticide, acaricide 
CAS Number: 70 124-77-5 
Furmulrr: C,,H,;F,NO, 
Alert: Some formulations were Restricted Use Pesticides 

Syitoitynzs: AC 222705; Benzeneacetic acid, 4- 
( d i f 1 u o r o m e t h o x y ) - a - (  1 -methyle thyl ) - ,  c y a n o ( 3 -  
p h e n o x y p h e n y 1 ) m e t h y l  e s t e r ;  ( + ) - C y a n o ( 3 -  
phenoxyphenyl)methyl(+)-4-(difluoromethoxy)-c~( 1 - 
m e t h y l e t h y 1 ) b e n z e n e a c e t a t e ;  ( + ) - C y a n o - ( 3 -  
phenoxypheny1)methyI (+)-4-(difluoro1nethoxy)-a-( 1 - 
in e t h y 1 e t h y I ) ( R S ) - C y an 0- (3 - 
phenoxypheny1)methyl (S)-4-(difluoromethoxy)-a-( 1 - 
in e t h y 1 e t h y I )  - b e n z e n e a c e t a  t e ; (+) -a -  C y a n o -nz - 
p h e n o x y b e n z y l  a l c o h o l  e s t e r  of ( + ) - 2 - ( p -  
difluoromethoxy)pheny1-3-methylbutyric acid; (RS)-a- 
cyano-3-phenoxybenzyl (S)-2-(4-difluoroinethoxyphenyI)-3- 
methylbutyrate; Fluorocythrin; O M S  2007 (WHO) 
Trcrrle Nrmzes: AASTAR, BASF Agricultural Products 
(Germany), canceled; CYBOLT@; CYTHRIN@; FUCHING 
JUJR@; GUARDIAN@, BASF Agricultural Products 

(RUP) 

benzene  ace ta te  ; 

(Germany), canceled; PAYOFF@, DuPont Crop Protection 
(USA), canceled; STOCK GUARD@; TOMAHAWK@ 
Producers: BASF Agricultural Products (Germany); 
DuPont Crop Protection (USA) 
Chemical Clms: Pyrethroids; botanical 
EPMOPP PC Code: 1 1830 1 
California DPR Cltemical Code: 2 168 
Uses: Not registered in the U.S. It is a synthetic pyrethroid 
used to control pests in apples, cabbage, head lettuce, pears, 
corn and cotton, but it was used primarily on cotton. 
Humtin toxicity (long-term)(77): Very low-I 40.00 ppb, 
Health Advisory 
Fish toxicify (thresh 0 1 4 ) ( ~ ~ ) :  Extra h igh-0.00707 pp b , 
MATC (Maximum Acceptable Toxicant Concentration) 
Carcirtogeti/Hazarrl Clrrssrjlcatioizs 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class 1 b, highly hazardous 
Endocrine Disruptor: Possible ED 
Regulatory Authority: 

AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as pyrethrum 
Actively registered pesticide in California. as pyrethrins 
Clean Water Act: Section 3 I 1 Hazardous SubstancesiRQ 
(same as CERCLA) as pyrethrins 
EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) as 
pyrethrins 

Description: Dark amber, viscous liquid. Faint odor, like 
esters. Practically insoluble in water; solubility = 0.5 ppm @ 
2 1°C. Molecular weight = 45 I .47. Density = 1.188 @ 22°C. 
Boiling point = 108°C @ 0.35 mmHg. Vapor pressure = 8.7 
x 10-9ininHg@200C; 1.16 x l O ~ * m m ~ I g @ 2 5 ” C ; 0 . 0 0 1 2  
mPa @ 25°C. Log KO, = 6.19. Values above 3.0 are likely 
to  bioaccuinulate in marine organisms. 
Iticonipatibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic ainines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. Moisture may 
cause hydrolysis or other forms of decomposition. 
Deternziizrrtiun in Air: Collection by iinpinger or fritted 
bubbler, analysis by gas liquid chromatography/ultraviolet. 
See NIOSH IV, Method #5008(’”. (pyrethrum) 
Permissible Coitceittrrition in Water: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Determiitcrtion iii Water: Collection by iinpinger or fritted 
bubbler, analysis by gas liquid chromatography/uItraviolet. 
See NIOSH IV, Method #5008“8). 
Routes of Eiitry: Inhalation, absorbed through the skin. 
Hrrrnzful Effects and Syntptonis 
Short Ternt Exposure: Flucythrinate can cause extreme eye 
irritation. Pyrethrins can affect you when breathed in and by 
passing through your skin. Irritates the eyes and respiratory 
tract. High exposure can affect the nervous system causing 
headache, nausea, vomiting, fatigue, and restlessness, 
rhinorrhea (discharge of  thin nasal mucous). 



 

Long Term Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of  
breath) or hay fever symptoms (sneezing, runny or stuffy 
nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to  permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Points of Attack: Respiratory system, skin, eyes and central 
nervous system. 
Merlicril Surveillance: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time of the test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash inmediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
voiniting when fortnulations containing petroleuni solvents 
are ingested. Otherwise, give large quantities of  water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Flucythrinate,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http://erctoxnet.orst.edu/pii)s/fliic~ttir.htni 
International Programme on Chemical Safety (IPCS), 
“Health and Safety Guide, Flucythrinate,” Geneva, 
Switzerland. 
l i t tp: i /~~~~w.incl iem.or~/documents/~nipr / jmpinono/v8~r,  
1-09. h tin 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Fluenetil 

Use Type: Acaricide and insecticide 
CAS Number: 430 1-50-2 
Fornzulri: C,,H,,FO, 
Alert: This chemical is believed to be obsolete or 
discontinued for use as a pesticide. 

SYIZUIZY~ZS: Acetic acid, diphenyl-, 2-fluoroethyl ester; ,/I- 
Fluoroethyl-4-biphenylacetate; 4-Biphenylacetic acid,2- 
fluoroethyl ester; (1 ,l’-Biphenyl)-4-acetic acid, 2- 
fluoroethyl ester; Fluenethyl; Fluenyl; Fluoroethylic ester of 
xenylacetic acid 
Trade Names: LAMBROL@; M 2060@; MYTROL@; TH 
3671@; T H  367-1’; UC 20299@ 
EPMOPP PC Code: 462200 
RTECS Nunzber: DV8335000 
Uses: Fluenetil’s main use was as a dormant spray for 
orchard fruit. It is no longer made. It is not registered as  a 
pesticide in the U.S. 
Regulatory Autltority: 

Very Toxic Substance (World Bank)‘”) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 OO/ lO ,OOO Ib (45.4/4,540 

Superfund/EPCRA 40CFR302.4 RQ: EHS, I Ib (0.454 

Description: CI,HI,F02 is a crystalline solid. Molecular 
weight = 258.32. Hazard Identification (based on NFPA- 
704 M Rating System): Health 3, Flammability 1, Reactivity 
0. 
IIzconzprrtibilities: Nitrates. Moisture may cause material to 
hydrolyze. 
Pernzissible Exposure Lintits in Air: No standards set. 
Permissible Concentration in Water: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Hrrrnful Effects cmrl Syniptonzs 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Fluenetil is highly toxic. The 
LD-50 (oral, rat) = 6 ingikg. 
First Aid: Speed in removing material from eyes and skin is 
of  extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. Ifthis chemical has been inhaled, remove froin 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. Give large quantities of  water and induce 
vomiting. Do not make an unconscious person vomit. 
Effects may be delayed; keep victim under observation. 
References: 
* F l u o r i d e  A c t i o n  N e t w o r k ,  

h t tr, : / /www.  fl u o r i d e a c  t i on  . o rg/p e s t i c i d e s/ fI u c n c t i I - 
pare.11 tm 

kg) 

kg) 
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U.S. Environmental Protection Agency, “Chemical 
Profile: Fluenetil,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Flumetsulam (ANSI) 

Use Type: Herbicide 
CAS Number: 98961-40-9 
Fornzula: C,  2H,F2N,02S 
Synonyms: (1 ,2 ,4)Tr iazolo(  1 ,5 -a )pyr imid ine -2 -  
sulfonamide, N-(2,6-difluorophenyl)-5-methyl-; 
N-( 2,6 - D i fl uo ro p h e n y I )  - 5 -met h y I - ( 1 ,2,4) t r i azo lo-( 1 ,5 - 
a)pyrimidine-2-sulfonamide 
Trade Nfrnzes: ACCENT@, DuPont Crop Protection (USA); 
BROADSTRIKE@ (flumetsulam plus metolachlor); DE- 
498@; FRONTROW@, (cloransulam-methyl + flumetsulam), 
Dow AgroSciences (USA); HORNET@, (flumetsulam + 
clopyralid), Dow AgroSciences (USA); NAF-9@ 
(flumetsulam + metolachlor); NAF-2@ (flumetsulam + 
metolachlor), Dow AgroSciences (USA); PYTHON@, Dow 
AgroSciences (USA); SCORPION@, Dow AgroSciences 
(USA); XRD-498@; XRM-53 13@ (flumetsulam plus 
trifluralin); XRM-50 19@ Herbicide 
Producers: Dow AgroSciences (USA); DuPont Crop 
Protection (USA) 
Clr eniicrrl Class: Triazolopyr im id ine ; su lfon an i I ide 
EPMOPP PC Code: 1290 I 6 
Crilifornirr DPR Clienzicnl Code: 3927 
U S .  Mdnzunz  Allowtrble Residue Levels f o r  
Flunietsulanz (40 CFR 180.468): 

CROP P Pm 
Corn, field, forage 0.05 
Corn, field, grain 0.05 
Corn, field, stover 0.05 
Soybean 0.05 
Ctircitzogeiz/Hrrzcrrcl Cl(issificatioris 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White, crystalline powder. Soluble in water. 
Molecular weight = 325.29. Log KO, = < I .O. Unlikely to 
bioaccumulate in marine organisms. 
Pernzissible Conceiztrrrtion iri Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Harnzful Effects rind Syniptonts 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 

medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ F l u m e t s u l a m , ”  4 0  C F R  1 8 0 . 4 6 8 ,  
I1 t t p : //www. e p a. govir, es t i c i d e sifo o d h  i ew t o I s .I1 t tn 

Fluometuron (ANSI) 

Use Type: Herbicide 
CAS Nuniber: 2 164- 1 7-2 
Fornzulrr: C,,H, ,F,N,O 
S y n  o 12 y n i s :  N ,  N - D i m e t h y 1 - N ’ -  [ 3 - 
( t r i f luoromethyl)phenyl]urea;  1 , 1  -Dimethyl-3-(3- 
trifluoromethylphenyl)urea; Meturone; NCI-C08695; 3-(5- 
Trifluormethylpheny1)-, diinethylharnstoff(German); N-(177- 

Tr i flu o r om e t h y I p h e n y I )  - N ‘, N’ - d i in e t h y I u re a ;  N -  ( 3 - 
T r i f 1 u o r o m e t h y I p h e n y I )  - N ’, N‘ - d i in e t h y 1 u re a;  3 - ( 3 - 
Trif luoroinethy1phenyl)-  1 , 1  -d imethylurea ;  3 - ( m -  
TrifluoromethyIphenyl)-1 ,I-dimethylurea; Urea, N,N- 
dimethyl-N’-[3-(trifluoromethyl)phenyl]-; Urea, 1, I - 
dimethyl-3-(a,a,a-trifluoro-in-tolyl)- 
Trrirle Nfinzes: C 2059@, Syngenta (Switzerland); ClBA 
2059@, Syngenta (Switzerland); COTORAN@, Griffin LLC 
(USA); Makhteshim-Agan Industries (Israel); COTORAN 
MULTI 50WP@, Griffin LLC (USA); COTOREX@; 
COTTONEX@; DREXEL CROAK@, Drexel Chemical 
(USA); FLO-MET@, Micro Flo (USA); HERBICIDE C- 
2059@; HIGALCOTON@; LANEX@, Agrevo USA Co., 
canceled 7/01/1987; METURON 80 DF@, Griffin LLC 
(USA); PAKHTARANm; SETRE FLUOMETURON 80 
WP@, IIelena Chemical (USA) 
Producers: Drexel Chemical (USA); Epochem Co., (China); 
Griffin L.L.C. (USA); Helena Chemical (USA); 
Makhteshiin-Agan Industries (Israel); Micro Flo (USA); 
Sigma-Aldrich Laborcheinikalien (Germany); Syngenta 
(S w i t zerl and) 
Clieniicril Clrrss: Urea 
EPMOPP PC Corle: 035503 
Crrliforiziri DPR Ciienzicrrl Code: 166 
RTECS Number: YT1575000 
EINECS Nuniber: 2 18-500-4 
Uses: A General Use Pesticide (GUP). Fluometuron is a 
selective herbicide which acts on susceptible plants by 
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inhibiting photosynthesis. Fluometuron is registered by EPA 
exclusively for use on cotton and sugarcane. It can be 
applied pre-emergence, for weed control before planting, or 
post-emergence, after target crops and weeds come up, and 
may have residual activity for several months. Fluometuron 
is available in liquid, dry flowable, and wettable powder 
formulations. 
U S .  Maximurn Allowable Residue Levels f o r  
Fluometuron (40 CFR 180.229): 

C R O P  PPm 
Cotton, undelinted seed 0.1 
Carcinogen/Haznrd Cl(issij?critiuns 
U.S. EPA Carcinogens: Group C, possible carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING. EPA Toxicity Class 11. 
W H O  Acute Hazard: Class U, unlikely to be hazardous 
Regulritory Autliurity: 

EPCRA Section 3 13 Form R de nzinimus concentration 
reporting level: 1 .O% 
Permissible Exposure Limits for Chemical Contaminants 
(CALiOSHA) 
The “Director’s List” (CALIOSHA) 

Descriptiotz: Colorless, crystalline solid often used in liquid 
“carrier” that may be flammable. Slightly soluble in water; 
solubility = 103 ppm @ 20. Molecular weight = 232.24 
MeltingiFreezing point = 163-165°C. Vapor pressure = 6.5 
x lo-’ minHg @ 20°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 1 ,  Flammability I ,  
Reactivity 0. Log KO, = 2.3. Unlikely to bioaccuinulate in 
marine organisms. 
Inconiprrtibilities: Liquid solutions are incompatible with 
oxidizers. 
Pernzissible Exposure Linzits in Air: No standards set. 
Permissible Concentrrition in Writer: A no-observed- 
adverse effect level (NOAEL) of 0.0125 mgikgiday has 
been calculated by EPA. On this basis a long-term health 
advisory of 5.3 mgiL and a lifetime health advisory of 0.09 
mg/L have been calculated. 
Routes of Entry: Inhalation, through the skin. 
Hrirmnful Effects and Syniptonzs 
Short Term Exposure: Contact can cause eye and skin 
irritation. Inhalation can irritate the respiratory tract. 
Symptoms of exposure include increased leukocyte content 
in circulation blood. The material is a mild cholinesterase 
inhibitor. The LD,, (oral, rat) = 6400 mgikg (insignificantly 
toxic). 
Long Term Expusure: May cause skin allergy. Mild 
cholinesterase inhibitor; cumulative effect is possible. 
Repeated exposure may cause in the red blood cell count. 
May cause liver damage 
Points ofAttnck: Respiratory system, lungs, central nervous 
system, skin, eyes, plasma and red blood cell cholinesterase. 
MerlicrrlSurveillrrnce: Liver function tests. Complete blood 
count. Evaluation by a qualified allergist. 

First Aid: Skin Contact: Flood all areas of body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; do it under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eye Contact: 
Remove any contact lenses at once. Flush eyes well with 
copious quantities of water or normal saline for at least 20- 
30 minutes. Seek medical attention. Inhalation: Leave 
Contaminated area immediately; breathe fresh air. Proper 
respiratory protection must be supplied to any rescuers. If 
coughing, difficult breathing or any other symptoms 
develop, seek medical attention at once, even if syinptoins 
develop many hours after exposure. Ingestion: Consult a 
physician, hospital or poison center at once. If the victim is 
unconscious or convulsing, do not induce vomiting or give 
anything by mouth. Assure that the airway is open, lay on 
side and keep head lower than body and transport 
iininediately to medical facility. If conscious and not 
convulsing, give a glass ofwater to dilute the substance. Do 
not induce vomiting without a physician’s advice. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Fluometuron,” Oregon State 
Un ive r s i ty ,  C o r v a l l i s ,  O R .  ( J u n e  1 9 9 6 ) .  
littp:liextoxnet.orst.edu/pips/tluoinetu.lit~ii 
EPA, Office of Pesticide Programs, Pesticide Residue 
Limits,  “Fluometuron ,”  40  CFR 180 .229 ,  
h ttp : /iwww. epa. govipes t i c i desifoodiv i ew to I s . h trn 
U.S. Environmental Protection Agency, “Health 
Advisory: Fluometuron,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, FLUMETURON,” 
Trenton NJ (April 1999). 
http:iiw\vw.state.n i .usiliealth/eoli!i-tIc\YebiOc)j 5 .pdf 

FI uoroacetam ide 

Use Type: Rodenticide and insecticide 
CAS Nunzber: 640- 19-7 
Fornzulrr: C,H,FNO; CH,FCONH, 
Alert: A Restricted Use Pesticide (RUP) 
Synonyms: FAA; 2-Fluoroacetainide; Fluoroacetic acid 
amide; Monofluoroacetainide 
Tmrle Nlinies: AFL 108 l@; COMPOUND I08 1 @; 
FLUORAKIL 1 OO@; FUSSOL@; MEGATOX@; NAVRON@; 

Producers: Halocarbon Products (USA); Molekula Fine 
Chemicals (UK) 
Cli enzicrrl Clrrss: Unclassified 
EPMOYY Y C  Corle: 075002 
ICSC Nuntber: 1434 

RODEX@; YANOCK@ 
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RTECS Number: AC1225000 
EEC Number: 6 16-002-00-5 
Uses: This rodenticide is a Restricted Use Pesticide; 
insecticide proposed mainly for use on fruits to combat scale 
insects, aphids, and mites. 
Carcinogen/Hazrird Clrissificatiorzs 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regulatory Autliority: 

Banned or Severely Restricted (In Agriculture) (Several 
Countries) (UN)‘I3’ 
The “Director’s List” (CALIOSHA) 
EPA Hazardous Waste Number (RCRA No.): PO57 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
Superfund1EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100110,000 Ib (45,414,540 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 

Description: Fluoroacetamide is a colorless crystalline 
solid. Soluble in water. MeltingiFreezing point = 

107-1 09°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 1, Reactivity 0. 
Incompatibilities: Strong oxidizers. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentmtiorz iiz Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inahalation, skin and/or eyes. 
Hrirniful Effects rind Symptoms 
Short Term Exposure: Signs and symptoms may be 
extremely severe and range from nausea, vomiting, and 
diarrhea to convulsions, coma, and heart failure. Other 
symptoms include hyperactivity, respiratory depression or 
arrest, cyanosis (blue tint to the skin and mucous 
membranes), and ventricular fibrillation. This material is 
super toxic; probable oral lethal dose in humans is less than 
5 mgikg, or a taste (less than 7 drops) for a 150-lb person. 
Chemically inhibits oxygen metabolism by cells with critical 
damage occurring to the heart, brain, and lungs resulting in 
heart failure, respiratory arrest, convulsions, and death. 
Wfirniiig: Effects usually appear within 30 minutes of 
exposure but may be delayed as long as 20 hours. Caution 
is advised. Vital signs should be monitored closely. 
Long Term Exposure: Repeated high exposures may affect 
kidneys. Repeated high exposures can cause deposits of 
fluorides in the bones (fluorosis) that may cause pain, 
disability and mottling of the teeth. Repeated exposure can 
cause nausea, vomiting, loss of appetite, diarrhea or 
constipation. Nosebleeds and sinus problems can also occur. 
First Aid: Acute exposure to fluoroacetamide may require 
decontamination and life support for the victim. Emergency 
personnel should wear protective clothing appropriate to the 
type and degree ofcontamination. Air-purifying or supplied- 
air respiratory equipment should also be worn, as necessary. 
Rescue vehicles should carry supplies such as plastic 

kg) 

(45.4 kg) 

sheeting and disposable plastic bags to assist in preventing 
spread of contamination. Inhalation: Move victim to fresh 
air. Evaluate vital signs. If no pulse is detected, provide 
CPR. If not breathing, provide artificial respiration. If 
breathing is labored, administer oxygen. Rush to a health 
care facility. Eye Exposure: Remove any contact lenses at 
once and flush eyes with lukewarm water for 15 minutes. 
Skin Exposure: Follow steps under inhalation above. Wash 
exposed skin areas 3 times with soap and water. Rush to 
health care facility. Ingestion: Evaluate vital signs including 
pulse and respiratory rate, and note any trauma. If no pulse 
is detected, provide CPR. If not breathing, provide artificial 
respiration. If breathing is labored, administer oxygen or 
other respiratory support. Rush to health care facility. 
Obtain authorization and/or further instructions from the 
local hospital for performance of other invasive procedures. 
Wmxing: Effects usually appear within 30 minutes of 
exposure but may be delayed as long as 20 hours. Caution 
is advised. Vital signs should be monitored closely. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Fluoroacetamide,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

F I uoroacetic Acid 

Use Type: Rodenticide 
CAS Number: 144-49-0 
Fornzulri: C,H3F0,; FCH,COOH 
Synonyms: Acide inonofluoracetique (French); Acido 
fluoroacetico (Spanish); Acido monofluoroacetio (Italian); 
Cyinonic acid; FAA; Fluoroacetate; Fluoroethanoic acid; 2- 
Fluoroacetic acid; Gifilaar Poison; HFA; MFA; 
Mono fl u o r az ij n zu u r (Dutch ) ; M on o fl ii o r e s s i g s ae u r e 
(German); Monofluoroacetate; Monofluoroacetic acid 
Triide Nlinzes: COMPOUND 1 809a; RATBANE 1080’ 
Producers: Halocarbon Products (USA) 
Cliemical Cliiss: Unclassified 
EPMOPP PC Code: 07500 1 
ICSC Number: 0274 
RTECS Number: AH5950000 
EEC Number: 607-08 1-00-7 
Regulutory Autliority: 

Very Toxic Substance (World Bank)‘”’ 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10110,000 Ib (4.54/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Fluoroacetic acid is a colorless crystalline 
solid. Highly soluble in water. Molecular weight = 78.04. 
Boiling point = 165°C. Melting1Freezing point = 35°C. 

kg) 

kg) 



 

Fluorobenzene 465 

Vapor pressure = 5.34 hPa @ 20°C. Log KO, = Negative. 
Unlikely to bioaccumulate in marine organisms. Liquid 
formulations containing organic solvents may be flammable. 
Incompatibilities: Strong oxidizers, strong bases. The 
aqueous solution is a weak acid. 
Permissible Exposure Limits in Air: The sodium salt has a 
TWA of 0.05 mg/m3 as set by ACGIH‘’’, DFG‘3) and HSE(33) 
as well as OSHA”), and a STEL of 0.15 mg/m3 with the 
notation “skin” indication the possibility of  cutaneous 
absorption. 
Permissible Concentration in Wuter: N o  standards set for 
the acid but see the entry on “Sodium Fluoroacetate.” 
Routes of Entry: Inhalation, ingestion, eye and skin 
exposure. 
Hrim?ful Effects rind Symptom 
Sliort Term Exposure: Corrosive to  the eyes, skin, and 
respiratory tract. The major symptoms of  fluoroacetic acid 
poisoning include severe epileptiform convulsions 
alternating with coma and depression; death may result from 
asphyxiation during convulsion or from respiratory failure. 
Cardiac irregularities, such as ventricular fibrillation and 
sudden cardiac arrest, nausea, vomiting, excessive 
salivation, numbness, tingling sensations, epigastric pain, 
mental apprehension, muscular twitching, low blood 
pressure, and blurred vision may also occur. This material 
is very toxic; the LD,, (oral, rat) = 4.7 mg/kg (extremely 
toxic), and may affect the cardiovascular system, central 
nervous system, and kidneys and may cause cardiac and 
renal failure. This may cause death. 
Loiig Term Exposure: See information for short-term 
exposure. 
Points of Attack: Central nervous system, heart, kidneys, 
lungs. 
Merlicril Surveillrnice: Kidney function tests. EKG. Lung 
function tests. Examination of  the nervous system. Consider 
chest x-ray following acute exposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iintnediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to  a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. The symptoms ofcentral nervous 
system, cardiac, and renal failure d o  not become manifest 
until a few hours have passed. Specific treatment is 
necessary in case of  poisoning with this substance; the 
appropriate means with instructions must be available. 

References: 
U.S. Environmental Protection Agency, “Chemical 
Profile: Fluoroactic Acid,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

F I u o ro be nze n e 

Use Type: Insecticide 
CAS Number: 462-06-6 
Forntula: C,H,F 
Synonyms: Benzene,  f luoro-;  Phenyl f luoride;  
Monofluorobenzene; Benzene fluoride; MFB 
Producers: Aldrich Chemical (USA); Archimica (UK); 
Avecia (UK); Clariant (Switzerland); DuPontl (USA); 
EniChem (Italy); Honeywell Performance P & C (USA); 
lndofine Chemical1 (USA); Jiangsu Wujin Zhenhua 
Chemical Plant (China); Miteni (Italy); Oakwood Products 
(USA); Rhodia (France); Rhone-Poulenc (France) 
RTECS Number: DA0800000 
EINECS Number: 207-32 1-7 
Uses: Fluorobenzene is also used as a reagent for plastic or 
resin polymers. It is used to control the carbon content in 
steel manufacturing and as an intermediate for 
pharmaceuticals, pesticides and other organic compounds. 
Description: Fluorobenzene is a colorless liquid. Boiling 
point = 85°C. Flash point = -15°C. Insoluble in  water. 
Highly flammable. 
Iiiconi/lntibiIities: Oxidizers 
Permissible Exposure Liinits in Air: No standards set. 
Permissible Conceritratiort in Wuter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, eye 
contact. 
Hmw?firl Effects und Syntptoiiis 
Sliort Term Expositre: Fluorobenzene can irritate the eyes, 
nose, throat and lungs. Higher exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. A closely related 
chemical, chlorobenzene, can damage the liver and kidneys 
with high or repeated exposure. It is unknown if 
fluorobenzene causes these effects. Overexposure could 
cause headache, nausea and make you dizzy. 
Long Term Expositre: May cause liver and kidney damage. 
Repeated exposure may damage the lungs and affect the 
nervous system. 
Poiizts of Attack: Lungs, liver, kidney, nervous system. 
Medical Surveillrince: Before beginning employment and 
at regular times after that, for those with frequent or 

potentially high exposures, the following are recommended: 
Periodic lung function tests. If symptoms develop or 
overexposure is suspected, the following may also be useful: 
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Tests for kidney and liver function. Examination of the 
nervous system. Consider chest x-ray after acute 
overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove Contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Fluorobenzene,” 
Trenton, NJ (March 1999). 
http://www.state.ni .us/health/cohlt-tk\veb/O939.pdf 

Fluridone (ANSI) 

Use Type: Herbicide 
CAS Number: 59756-60-4 
Fornzulrr: C ,,HI ,F,NO 
S y  n o i i y  nz s: 1 - M e t h y 1 - 3 - p h e n y I - 5 - [ 3 - 
(t r i fl u o r o m e thy I )  p h e n y I ]  - 4 ( 1 H)  - p yr i d i none ; 4 ( 1 H )  - 
P y r i d i n o n e ,  l - m e t h y l - 3 - p h e n y l - 5 - [ 3 -  
(trifluoromethyl)phenyl]- 
TrucleNrmzes: AVAST@, Griffin(USA); EL 171@; PRIDE’; 
SONAR@, Sepro (USA) 
Producers: Griffin (USA) 
EPMOPP PC Code: 112900; (215900 use code 
No. 1 12900) 
Uses: Used is horticulture, ornamental, aquatic and 
greenhouse environments. It is used to treat large areas of 
water (lakes, ponds, reservoirs, etc.) for Eurasian 
watermilfoil. Not used on food crops. 
Hunian toxicity (Io~ig-ternz)(~~’: Very low-560.00 ppb, 
Health Advisory 
Fish toxicity ( t l i r e ~ l i o l l ) ~ ~ ~ ~ :  Very lo w-67 8.82 8 3 9 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
Carciizogeiz/Hrrzarrl Clrrssrjicrrtioiis 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Description: Vapor pressure = 1 x lo-’ mmHg @ 20°C. 
Hmnzful Effects and Symptoms 
Short Ternz Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; usc 

NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

Fluroxypyr I -methylheptyl Ester 

Use Type: Herbicide 
CAS Number: 8 1406-37-3 
Fornzula: C,H,CI,FN,03 
Synonynzs: 1 -Methylheptyl[(4-amino-3,5-dichloro-6-fluoro- 
2-pyridiny1)oxylacetate; Acetic acid, [(4-amino-3,5- 
dichloro-6-fluoro-2-pyridinyl)oxy]-, 1 methylheptyl ester; 
[(4-Amino-3,5-dichloro-6-fluoro-2-pyridinyl)oxy]acetic 
acid, 1-methylheptyl ester 
Trade Nrmzes: DOWCO@ 433 MHE, Dow AgroSciences 
(USA); PARADIGM@, Dow AgroSciences (USA); 
PASTUREGARD@, Dow AgroSciences (USA); 
STARANE@, Dow AgroSciences (USA); TOMAHAWK@, 
Makhteshim-Agan Industries (Israel); VISTA@, 
AgroSciences (USA); WIDEMATCH@, (fluroxypyr + 
clopyralid), Dow AgroSciences (USA); XRM-5084@ 
Producers: Dow AgroSciences (USA); Makhteshini-Agan 
Industries (Israel) 
EPMOPP PC Code: 128968 
U S .  Mu-inzum Allowrrble Residue Levels for  Fluroxypyr 
I-nzetliyllieptyl Ester (40 CFR 180.535): 

Barley, grain 0.5 
CROP PPm 

Barley, forage 12.0 
Barley, hay 20.0 
Barley, straw 12.0 
Cattle, fat 0.1 
Cattle, kidney 1.5 
Cattle, meat 0.1 
Cattle, mbyp 0.1 
Corn, field, forage 1 .o 
Corn, field, grain 0.02 
Corn, field, stover 0.5 
Corn, sweet, forage 1 .o 
Corn, sweet, kernel plus cob 
with husks removed 0.02 

Corn, sweet, stover 2.0 
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Goat, fat 0.1 
Goat, kidney 1.5 
Goat, meat 0.1 
Goat, mbyp 0.1 

Grass, forage 120 

Hog, fat 0.1 

Hog, meat 0.1 
Hog, mbyp 0.1 
Horse, fat 0.1 
Horse, kidney 1.5 
Horse, meat 0.1 
Horse, mbyp 0.1 
Milk 0.3 
Oat, forage 12.0 
Oat, grain 0.5 
Oat, hay 20.0 
Oat, straw 12.0 
Sheep, fat 0.1 

heep, meat 0.1 
Sheep, mbyp 0.1 
Sorghum, grain, forage 2.0 
Sorghum, grain, grain 0.02 

Wheat, forage 12.0 

Wheat, hay 20.0 
Wheat, straw 12.0 

Grain, aspirated fractions 0.6 

Grass, hay 160 

Hog, kidney 1.5 

Sheep, kidney 1.5 

Sorghum, grain, stover 4.0 

Wheat, grain 0.5 

Crrrciiiogen/Hrrzarrli/H(rz~rr(l Classipcations 
Label Signal Word: WARNING, CAUTION or DANGER 
Description: Crystalline solid. 
Iiiconipatibilities: May not be compatible with nitrates. 
Moisture may cause hydrolysis or other forms of 
decomposition. 
Perniissible Conceiitration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hwntful Effects and Syntptonts 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Points of Attrrck: Adrenal and testicular glands 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 

has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Fluroxypyr 1-methylheptyl Ester”, 40 CFR 180.535, 
www.epa.gov/pesticides/food/viewtols.htm 

Flurprimidol 

Use Type: Plant growth regulator 
CAS Number: 56425-91-3 
Forniulrr: C ,5H,  5F3N202 
Syiionynis: a-Isopropyl-a-[p-(trifluoro1nethoxy)phenyl]-5- 
p y r i m i d i n e m e t h a n o l ;  a-( I - M e t h y l e t h y l ) - a - [ 4 -  
(t r i fl u o r o in e tho x y ) p h e n y I ]  - 5 -pyr i in id i n em e t h an o I ; 5 - 
P y r  i in i d i n e in e t h a n  o I ,  a-( 1 -in e t h y 1 e t h y I )  -a -  [ 4 - 
(trifluoromethoxy)phenyl]- 
Trrrrle Nnni es: C 0 M P 0 U N D-7 2 5 0 0”; 
CUTLESS@, SEPRO (US) 
Producers: SePRO (US) 
Cli eniical Clrss: Pyrimidine 
EPMOPP PC Code: 1 25 70 1 
Cdifornia DPR Clieniicnl Code: 2320 
Uses: Used on turf and ornamental trees which reduces 
internode and leaf elongation in cool and warm seasons. 
CrrrciriogeIi/H(rzarrl Clrssifccrtions 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulrrtory Authority: 

Actively registered pesticide in California. 
Description: White crystalline solid. Molecular weight = 

3 12.29. 
Permissible Concentrrrtioii ill Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Ilrrrnlful Effects c r n d  Syniptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Poitits of Attack: May affect the adrenal and ovary glands. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chetnical contacts the 
skin, remove Contaminated clothing and wash iintnediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 

EL- 5 0 0 @ ; 



 

unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Flurpriinidol 
(Cutless) EPA Pesticide Fact Sheet 2/89,” Cornell 
Univers i ty ,  I thaca .  N Y  (Februa ry  1989) .  
http://pmep.cce.cornell.edu/profiles/herb-~ro~hre~fa~- 
alcohol-monuron/flurprimidol/herb-prof-flurprimidol. html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Flutolanil 

Use Type: Fungicide 
CAS Number: 66332-96-5 
Forniulrr: C,,H ,6F3N02 
Synoriynzs: Benzamide, N-[3-( 1 -methylethoxy)phenyl]-2- 
( t r i f l u o r o m e t h y 1 ) - ;  3 ’ - I s o p r o p o x y - 2 -  
trifluoromethylbenzanilide; a,a,n-Trifluoro-3’-isopropoxy-o- 
t o  I u an  a I i d e  ; N- [ 3 -( 1 - M e t  h y I e t h o x y )  p h en y I ]  - 2  - 
(trifluoromethy1)benzamide 
Trarle Nmzes: ARTESIAN@, Nihon Nohyaku (Japan); 
FOLISTAR@, Bayer Cropscience (Germany), canceled; 
MONCUT’, Gowan Company (USA) and Nihon Nohyaku 
(Japan); NNF- 136@; PROSTAR-50 WP@, Bayer 
Cropscience (Germany) 
Prorlircers: Bayer Cropscience (Germany); Gowan 
Company (USA); Nihon Nohyaku (Japan) 
Ch eniicril Clrrss: An il i de 
EPMOPP PC Code: 128975 
Crrliforiiicl DPR Clieniical Code: 2305 
ICSC Nirniber: 1265 
RTECS Number: CV5581320 
Uses: Used on a number of crops. For potatoes, it is used 
for the suppression of seed borne Fusarium dry rot, Black 
scurf, Silver scurf, and Rhizoctonia stein canker. Flutolanil 
is also used on golf courses and other turf applications. 
Hunicm toxicity (lo~ig-terrn)‘~~’: Very low4200.00 ppb, 
Health Advisory 
Fish toxicity ( t l i r e s I i~ ld ) (~~:  Low-336.5 1 157 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
US. Muxiniuni Allowable Residue Levels fo r  Flutolrrnil 
(40 CFR 180.484): 

CROP PPm 
Cattle, fat 0.1 
Cattle, kidney 1 
Cattle, liver 2 
Cattle, meat 0.05 
Cattle, mbyp 0.05 
Egg 0.05 
Goat, fat 0.1 
Goat, kidney I 
Goat, liver 2 
Goat, meat 0.05 

Goat, mbyp 0.05 
Hog, fat 0.1 
Hog, kidney 1 
Hog, liver 2 
Hog, meat 0.05 
Hog, mbyp 0.05 
Horse, fat 0.1 
Horse, kidney 1 
Horse, liver 2 
Horse, meat 0.05 
Horse, mbyp 0.05 
Milk 0.05 
Peanut 0.5 
Peanut, hay 15 
Peanut, meal 1 
Potato 0.2 
Potato, wet peel 0.3 
Poultry, fat 0.05 

Poultry, mbyp 0.05 
Poultry, meat 0.05 

Rice, bran 10 
Rice, grain 7 

Rice, straw 10 
Sheep, fat 0.1 
Sheep, kidney 1 
Sheep, liver 2 

Rice, hulls 25 

Sheep, meat 0.05 
Sheep, mbyp 0.05 
C(irciI~ogeIi/H(rz(rr(l Cl(rssijicrrtions 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Colorless crystalline solid. Odorless. 
Practically insoluble in water; solubility = < 0.001 g/100 ml 
@ 20°C. Molecular weight = 323.29. MeltingiFreezing 
point = 102 -1 03°C. Vapor pressure = 18 x lo-’ Pa @ 20°C. 
Log KO,= 3.7. Values above 3.0 are likely to bioaccumulate 
in marine organisms. 
Pernzissible Concentrrrtiori in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
H(rrntfu1 Effects rind Syniptonis 
Short Tern1 Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoidcd; LISC 

NIOSI-I-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
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Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleuin solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ F l u t o l a n i l , ”  4 0  C F R  1 8 0 , 4 8 4 ,  
http://~~~~.epa.covipesticides/food/vie~vtols.htm 

F I uva I i nate (ANSI) 

Use Type: Insecticide 
CAS Nuniberr: 69409-94-5; 10285 1-06-9 
Fornzula: C,,H,2CIF3N,03 
Alert: Some applications may be classified as a Restricted 
Use Pesticide (RUP) 
Synonyms: A13-29426; Caswell No. 934; N-2-Chloro- 
a,  a ,  a -  ( t  r i f l  uo  ro -p -  t o 1 y I )  - d l -  va  1 in e a 1 p h a -  c y a n  o - 
p h e n o x y  b e n z y l  e s t e r ;  N - (  2 - C  h l o r o - 4 -  
( t  r i f l  u o r o m  e t  h y I )  p h e n y I - d l -  v a  1 i n  e c y  a n o ( 3  - 
p hen o x y  I p he  n y I )  in e t h y I N -  [ 2 -c h 1 oro-4-  
( t  r i fl uo rom e t h y 1 ) p h e n y I ]  - d l -  va  I i n e (&) -cyan  o(  3 - 
phenoxylpheny1)methyl ester;  (RS)-a-(Cyano-3- 
phenoxybenzyl n-(2-chloro-a,a,rx-trifluoro-p-tolyl)-d- 
valinate; (RSj-a-Cyano-3-phenoxybenzyl (R)-2-[2-chloro-4- 
(trifluoroinethyl)anilino]-3-1nethylbutanoate; Cyano(3- 
p h e n o x y p  h e n y  I ) m  e t h y l  N -  [ ( (  2 - c  h 1 o r o - 4 -  
trifluorotnethyl)phenyl)]-d-valinate; dl-Valine,n-[2-chloro- 
4-(trifluoromethyl)phenyl]-cyano(3-phenoxylphenyl)methyl 
ester; D-Valine, N-(2-chloro-4-(trifluoromethyl)phenyl)-, 
cyano(3-phenoxyp1ienyI)tnethyl ester 
Trule N(inies: A P I S TAN@, We I lmark I n tern at i onal (USA); 
KARTAN@; KLARTAN@; MAVRIK@,Wel lmark  
International (USA); MAVRIK AQUAFLOW@, Wellinark 
International (USA); SPUR@, Sandoz Agro (USA), 
canceled; TAUFLUALINATE@, Wellmark International 
(USA); YARDER@; ZEOCON’, Wellinark International 
(USA); ZR 3210’ 
Producers: Wellmark International (USA) 
Cli eitzicul Clriss: Organo flu or i ne 
EPMOPP PC Corle: 109302 
Criliforriiri DPR Clienzictrl Code: 2 195 
RTECS Number: YV9391100 
Uses: Used as a broad spectrum insecticide to control 
moths, beetles and other pests on cereals, potatoes, fruit 
trees, vegetables, fleas, cotton, turf and ornamentals. It is 
used in ApistanO to control varroa mites in honey bees. 
ffirnzari toxicity (lo~ig-terni)(~~): Low-70.00 ppb, Health 
Advisory 
Fish toxicity ( t l i r e s l i 0 1 ~ ~ ( ~ ~ :  Extra high-0.09863 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 

e s t e r  ; 

U.S. Maxinium Allowable Residue Levels fo r  Fluvulinrite 
(40 CFR 180.427): 
CROP ppm 
Honey 0.05 
Crrrciizogeiz/H(iz(irfl ClrrssiJicritioris 
California Prop. 65:  Developmental toxin 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Possible ED 
Regulritory Autliority: 

EPCRA Section 3 13 Form R de nzinimis concentration 
reporting level: 1 .O% 
Actively registered pesticide in California. 
Proposition 65 chemical (CAL) 
AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as pyrethrum 
Clean Water Act: Section 3 1 I Hazardous SubstancesiRQ 
(same as CERCLA) as pyrethrins 
EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) as 
pyrethrins 

Description: Yellow to yellow-amber, viscous liquid. 
Practically insoluble in water; solubility = 0.005 pptn @ 20- 
25°C. Molecular weight = 502.95. Density = 1.29 @ 25°C. 
Boiling point = > 450°C. Vapor pressure = 1 ~ 1 0 . ~  intnHg @ 
25°C. Log KO, = >3.3. Values above 3.0 are likely to 
bioaccutnulate in marine organisms. 
I~iconzpritibiliti: May be corrosive to some metals. 
Dclterniiiiution in Air:; Collection by impinger or fritted 
bubbler, analysis by gas liquid chroinatographyiultraviolet. 
See NIOSH IV, Method #5008(’8). (pyrethrum) 
Permissible Conceiitrtitioiz in Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Deteriiziritrtioii in Wrrter: Collection by itnpinger or fritted 
bubbler, analysis by gas liquid chromatographyhltraviolet. 
See NIOSH IV, Method #5008(’8’. 
Routes of Entry: Inhalation, absorbed through the skin. 
Humzful Effects arid Synzp tonis 
Short Term Exposure: Pyrethrins can affect you when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, fatigue, 
and restlessness, rhinorrhea (discharge of thin nasal 
mucous). 
Lorig Term Expomre: High or repeated exposure can came 
lung allergy (with cough, wheezing and/or shortness of 
breath) or hay fever sytnptoins (sneezing, runny or stuffy 
nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to perinanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
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blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Points of Attack: Respiratory system, skin, central nervous 
system. 
Medical Surveilkitice: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time ofthe test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when forniulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Fluvalinate,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
littl,:I::extoxiiet.ol-st.edu~pipsItluval in .htm 
U.S. Environmental Protection Agency, Office of 
Pest i c i de L i in its , 
“ F l u v a l i n a t e , ”  4 0  C F R  1 8 0 . 4 2 7 ,  
ht tp: / I~~~~~~.epa.~ov/pest ic ides/foodIviewtols .htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

P rograins , Pe s t i c id e Re s id u e 

Fomesafen 

Use Type: Herbicide 
AS Number: 72 178-02-0; 10873 1-70-0 (sodium salt) 
Forniulri: C, ,H ,,CIF,N,O,S 
S y  n o n y  ni S: B e n z a m i d e , 5 - [ 2 - c h 1 o r  o - 4 - 
(trifluoroinethyl)phenoxy]-N-(inethylsulfonyl)-2-nitro-; 5 -  
[2-Chloro-4-(trifluoromethyl)phenoxy]-~-methylsulfonyl)- 
2-nitrobenzamide; 5-(2-Chloro-a,a a-trifluoro-p-tolyloxy)- 
N-methylsulfonyl-2-nitrobenzamide; 5-[2-Chloro-4- 
(t r i f 1 u or  o m e t h y I ) p h en ox  y ] - N- ( m e t h y I s u I p h o n y I )  - 2 - 
nitrobenzamide 
T r d e  Nwies: BAS 530 04@, BASF Agricultural Products 
(Germany); FASTER@, BASF Agricultural Products 
(Germany); FLEX@; FLEXSTAR, Syngenta (Switzerland); 
FOMESAFEN@ SODIUM, Syngenta (Switzerland); PP 
021@; REFLEX@, Syngenta (Switzerland); REFLEX@ 2LC 

Herbicide (sodium salt), Syngenta (Switzerland); 
TORNADO@, Syngenta (Switzerland), canceled; TWISTE@, 
Syngenta (Switzerland), canceled; TYPHOON@, Syngenta 
(Switzerland) 
Producers: BASF Agricultural Products (Germany); 
Syngenta (Switzerland); Wuzhou International (China) 
Chemical Class: Chlorophenoxy; Diphenyl ether 
EPMOPP PC Code: 123802 (sodium salt) 
Crilifornirr DPR Cliemicrrl Code: 5083 (sodium salt) 
Uses: After July 25,2003, flumesafen was not permitted in 
many countries to be used as an active ingredient on crops 
except to control weeds in soybean crops, and white, kidney 
and snap beans. 
H U I I Z C ~ I ~  toxicity (long-terni)(77): (sodium salt) High-1.75 
ppb, Health Advisory 
Fish toxicity (sodium salt) Very 
low-69325,01943 ppb, MATC (Maximum Acceptable 
Toxicant Concentration) 
U.S. Muxinium Allowtrble Residue Levels for  Fomesrifen 
sorliuni salt (40 CFR 180.433): 

Soybean 0.05 
Crrrciiiogeri/Hrizard Clrisstjicrttioiis 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: WAKNlNG or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulrtory Authority: 

CROP PPm 

A B  2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
Safe Drinking Water Act: Priority List ( 5 5  FR 1470) 
EPCRA Section 3 13 Form R de riiininiis concentration 
reporting level: 1 .O% 

hicoiizpatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Permissible Coiiceritratiori iri Wuter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, absorbed through the 
skin. 
Hrirn fir1 Effects and Synzptonzs 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
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with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Long Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mgim’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following inay be useful: 
Liver and kidney function tests. Exam of the nervous 
syste in. 

First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when forniulatrons containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Fomesafen sodium salt”, 40 CFR 180.433, 
~~~~i.epa.eov/pesticides/food/vie\.vtols htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Fonofos 

Use Type: A soil insecticide 
CAS Nuniber: 944-22-9 
Formrlri: C ,,HI C,H,SPS(OC,H,)C,H, 
Alert: A Restricted Use Pesticide (RUP). The use of 
fonophos was discontinued in Canada in 2000. 
Symriynis: 0-Aethyl-S-phenyl-aethyl-dithiophosphonat 
(German); ENT 25,796; 0-Ethyl-S-phenyl ethylphosphono 
dithioate; 0-Ethyl-S-phenyl(RS)-ethylphosphonodithioate; 
0 - E  t h y I -S-p  hen  y I p h o s  p h o n a t  e ; 
Phosphonodithioic acid, ethyl-0-ethyl, S-phenyl ester 
Trade Names: CAPFOS@; CUDGEL@; DIFONATE5; 
DYFONATE5, Zeneca Ag Products (USA) (now Syngenta), 
canceled 4/26/1988; DYPHONATE5; DOUBLE DOWN@; 

e t hy  1 d it  h i o 

STAUFFER-2790 

Producers: Sigma-Aldrich Laborchemikalien (Germany); 
Zeneca Ag Products (USA) (now Syngenta); Syngenta 
(Switzerland) 
Chemical Class: Organophosphate 
EPMOPP PC Code: 04 170 1 
Criliforizia DPR Clieniical Code: 254 
ICSC Number: 0708 
RTECS Number: TA59.50000 
EEC Number: 0 15-09 1-00-2 
EINECS Nunzber: 2 13-408-0 
Uses: Fonofos is a soil organophosphate insecticide 
primarily used on corn. It is also used on maize. cereals, 
sorghum, fruit, olives, potatoes, sugar cane, peanuts, 
tobacco, turf, and some vegetable crops. It controls aphids, 
corn borer, corn rootworm, corn wireworm, cutworms, 
white grubs, and some maggots. It is available in granular, 
microgranular, emusifiable concentrate, suspension 
concentrate, microcapsule suspension, and seed treatment. 
Huniriiz toxicity (lu~zg-ternz)(~~): I n termed i at e- 1 0.00 pp b, 
Health Advisory 
Fish tosicity ( t l i r e ~ l i o l ~ ~ ( ~ ~ :  High-3.50002 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Crirciiiogeri/Hrrzrircl Clrissi~cations 
U.S. EPA Carcinogens: Group E, unlikely carcinogeii 
Label Signal Word: DANGER-POISON, EPA Toxicity 
Class I 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulritory Authority: 

Banned or Severely Restricted (In Agriculture) (Malaysia) 
(UN)(‘’) 
Air Pollutant Standard Set (ACGIH)“) (Several States)@”) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Permissible Exposure Limits for Chemical Contaminants 
(CA L/OS HA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EIIS, I Ib (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 

kg) 

Description: Fonofos is a pale yellow liquid. Pungent, 
inercaptan-like odor. Practically insoluble in water; 
solubility = 12 ppm @ 20°C. Molecular weight = 246.36. 
Boiling point = 130°C @ 0.1 inm. MeltingiFreezing point = 

30°C. Flash point = 94°C (cc). Vapor pressure = 2.68 x 
mmHg @ 25°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 4, Flammability 1, Reactivity 0. 
Log KO, = 3.92. Values at or above 3.0 are likely to 
bioaccuniulate in marine organisms. 
liicomzpcitibilities: Contact with strong acids or alkalies 
causes chemical to be hydrolyzed. 
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Pertnissible Exposure Limits in Air: There is no OSHA”) 
PEL. NIOSH”) as well as the ACGIH“) recommends a 
TWA value ofO. 1 mgim’ with the notation “skin” indicating 
the possibility of  skin absorption. Several states have 
developed guidelines or standards for fonofos in ambient 
air(‘”) ranging from 1 .O ,ugh ’  (North Dakota) to 2.0 , u g h 3  
(Connecticut, Nevada and Virginia). 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV 
Method #5600, Organophosphorus pesticides(’s). 
Permissible Corzcentratioti itz Water: The U.S. EPA has 
developed health advisories for fonofos as follows; long 
term health advisory is 70 pgiL and lifetime health advisory 
is 14 pgiL (See Reference Below). 
Routes of Etztry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Hrrrntful EfJeeCts rind Symptoms 
Slrort Term Exposure: Symptoms include nausea, vomiting, 
abdominal cramps, diarrhea, excessive salivation, headache, 
giddiness, vertigo, sensation of  tightness in chest, blurring 
of  vision, ocular pain, loss of  muscle coordination, slurring 
in speech, muscle twitching, drowsiness, excessive secretion 
of  respiratory tract mucous, and convulsions. This material 
is cholinesterase inhibitor. It can cause severe symptoms and 
death from respiratory arrest. The LD-50 (oral, rat) = 3 
mgikg (extremely toxic). Exposure above the airborne 
exposure limit may result in death. The effects may be 
delayed. Delayed pulmonary edema may occur after 
inhalation. Medical observation is recommended. 
Loiig Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Fonofos may damage the nervous system 
with repeated exposure, resulting in convulsions, respiratory 
failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase 
Medic ti1 i s 
recommended for 24  to  4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 

Su r veillrin ce: M e d i c a I o b s e rv a t ion 

First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of I gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In some 
cases you niay be specifically instructed by poison control 
to induce voniiting by way of 2 tablespoons ojsyrup of 
ipecac (adult) washed down with u cup of wulel-. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized niedical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available arid within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
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according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and inuscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of  1 .O to 2.0 ing 
or pediatric dose ofO.O1 nig/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of  the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of  atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxirne may 
also be given intramuscularly. Early administration of  
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Fonofos,” Oregon State 
University, Corvallis, OR (June 1996). 
http://extoxnet.oiat.edu/pil~s/fonofos.htm 
New Jersey Department of  I-Iealth and Senior Services, 
“Hazardous Substance Fact Sheet: Fonofos,” Trenton, 
NJ (August 1985, rev. April 1999). 
l i t tp : / /~ i~~~v.s ta te .n i  .us/healthleoh~rtkweb/0945.pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: Fonofos,” Washington, DC, Chemical Emergency 
Preparedness Program (November 30, 1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 

Service, “Managing Hazardous Materials Incidents,” 
Atlanta, G A  (June 2003). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Health 
Advisory: Fonofos,” Washington, DC, Office of  Drinking 
Water (August 1987). 

Forc hlorfenuron 

Use Type: Plant growth regulator 
CAS Number: 6 8  157-60-8 
Forniwlrr: C,2H ,,CIN30 
Synonyms: N-(2-Chloro-4-pyridinyl)-N-phenylurea; 1 -(2- 
Chloro-4-pyridyl)-3-phenylurea; CPPU; N-Phenyl-N’-(2- 
chloro-4-pyridy1)urea; Urea, N-(2-chloro-4-pyridinyl)-N’- 
phenyl- 
Trade Nrinzes: KT-30@; CN- I 1-3 183; SKW 200 10 
Producers: Agrochein (USA) 
Clieniicril Clms: Substituted urea 
EPMOPP PC Code: 1288 19 
Crrlifornirr DPR Clieniicrrl Code: 5557 
Uses: Forchlorfenuron is as a plant growth regulator widely 
used in agriculture on fruits to  increase their size. to 
promote cell division, and to improve the quality and the 
yield of  fruits. In some parts of  California, forchlorfenuron 
is said to double the size of Thompson Seedless berries and 
delay crop maturity up to a couple of  weeks. 
U.S. Mrrximuni Allowrrble Residue Levels f o r  
Forchlorfetiuron (40 CFR 180.569): 

CROP PPm 
Almond 0.0 1 
Apple 0.01 
Blueberry 0.0 1 
Cranberry 0.0 1 
Fig 0.0 1 
Grape 0.0 1 
Kiwi fruit 0.01 
Olive 0.01 
Pear 0.0 I 
Plum 0.01 
Description: White crystalline powder. Melting point = 

171-172°C. 
Slrort Terni Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
severe irritation or burns. 
Points ofAttrrck: Skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lowcr lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 



 

474 Formaldehvde 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. Do 
not make an unconscious person vomit. 
Re f ereiz ces: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Forchlorfenuron ”, 40 CFR 180.569, 
~~vw.epa.~ovipesticides/food/viet\;tols.litin 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Formaldehyde 

Use Type: Microbiocide and fungicide 
CAS Number: 50-00-0 
Forntula: CH,O; HCHO 
Synoizynis: Aldehyde formique (French); Aldeide formica 
(Italian); BFV; FA; Formaldehido (Spanish); Formaldehyd 
(Czech); Formaldehyd (Polish); Formalin; Formalin 40; 
Formalina (Italian, Spanish); Formaline (German); 
Formalin-loesungen (German); Fonnic aldehyde; Methanal; 
Methyl aldehyde; Methylene glycol; Methylene oxide; NCI- 
C02799; Oplossingen (Dutch); Oxomethane; Oxymethylene; 
Polyoxymethylene glycols; Tetraoxymethylene; Trioxane 
Tra rle Nanz es : D Y N 0 F 0 R M @ ; FAN N 0 F 0 RM @ ; 
FORMALITH@; FORMOL@; FYDE@; HERCULES 37M6- 
8@, Hercules (USA); HOCH@; IVALON@; KARSAN@; 
LYSOFORM@; MAGNIFLOC 156C FLOCCULANT@; 

Producers: Albright & Wilson Pty. (UK); Ashland (USA); 
ATOFINA Chemicals (France); Atul (India); BASF 
(Germany); Bayer Chemicals (Germany); Borden Chemical 
(USA); Caldic Group (Netherlands); Celanese Acetyl 
Products (Germany); Degussa (Germany); DuPont (USA); 
Georgia-Pacific (USA); GFS Chemicals (USA); Hercules 
(USA); Juhua Group Corp. (China); KCIL Group (India); 
Neste (Finland); Orica (Australia); Sumitomo (Japan); Total 
Specialty Chemicals (USA); YiHua Group (China) 
Cli enzicul Clriss : U n c I ass i fi e d 
EPMOPP PC Curie: 04300 1 
Crrliforniri DPR Clienzical Corie: 295 
ICSC Number: 0275 
RTECS Number: LP8925000 
EINECS Number: 200-00 1-8 
Uses: Formaldehyde has found wide industrial usage as a 
fungicide, germicide, and in disinfectants and embalming 
fluids. I t  is used most often in an aqueous solution stabilized 
with methanol (formalin). It is also used in the manufacture 

MORBICID~;  STERIFORM~;  SUPERLYSOFORM~ 

of artificial silk and textiles, latex, phenol, urea, thiourea 
and melamine resins, dyes, and inks, cellulose esters and 
other organic molecules, mirrors, and explosives. I t  is also 
used in the paper, photographic, and furniture industries. It 
is an intermediate in drug manufacture and is also a 
pesticide intermediate. I t  has been identified as a major 
indoor air pollutant. 
U.S. Maxinzunz Allowrrble Residue Levels f o r  
Fornzalileliyde (40 CFR 180.180.1001 ((4 rrizrl (e), 
180.1024): 
Formaldehyde is exempted from the requirement of a 
tolerance with good agricultural practice as inert (or 
occasionally active) ingredients in pesticide formulations 
applied to growing crops only. The insecticide 
Paraformaldehyde is exempted from the requirement of a 
tolerance for residues in or on sugar beets (roots and tops) 
when applied to the soil not later than planting. 
Crircin ogen/Hrizarri Ckrrssificrrtioizs 
U.S. EPA Carcinogens: Group B 1 ,  probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2A, probable carcinogen 
Regulrtory Authority: 

Carcinogen (Animal Positive) (IARC)(9) (ACGIH)“) 

Banned or Severely Restricted (Several Countries) 

Toxic Substance (World Bank)o5) 

(DFG)‘3) 

(UN)”” 

OSHA, 29CFR1910 Specifically Regulated Chemicals 
(See CFR 1910.1048) 
Air Pollutant Standard Set (ACGIH)“) (OSHA)‘”) 
(DFG)”) (HSE)(33) (Other Countries)(’5) (Several States)(”’) 
(Several Canadian Provinces) 
CALiOSHA Carcinogen User Register Chemical 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 

contaminants (CAL) 

CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALiOSHA) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 1 12); Accidental Release Prevention/Flammable 
substances, (Section 112[r], Table 3), TQ = 15,000 Ib 
(68 10 kg) 
OSHA29CFR19 10.1 19, Appendix A. Process Safety List 
of Highly Hazardous Chemicals, TQ = 1000 Ib (450 kg) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl 17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 I ,  9/9/92) 
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EPA Hazardous Waste Number (RCRA No.): U 122 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Formaldehyde is a colorless, pungent gas. The 
odor threshold is 0.8 ppm("). Formalin (as flormaldehyde) 
is sold as an aqueous solution containing 30 to 50% 
forinaldehyde and 6 to 15% methanol, which is added to 
prevent polymerization. Warning properties : Odor is 
detectable at less than 1 ppm, but many sensitive persons 
experience symptoms below the odor threshold. Water 
solubility = 55% @20°C. Molecular weight = 30.0 daltons. 
Boiling point (gas) = -21 "C. The 37% commercial solution 
BP = 101°C. Vapor pressure = 3883 tninHg at @ 25°C. Gas 
density (air: 1) = 1.07. Flash point = 50°C (commercial 37% 
solution, 15% methanol). Explosive limits (gas): LEL = 

7.0%; UEL = 73.0%. NFPA 704 M Hazard Identification 
(gas): Health 3, Flammability 4, Reactivity 0. NFPA 704 M 
Hazard Identification (37% solution, 15% methanol): Health 
3, Flammability20, Reactivity 0. Log KO, = < 1 .O. Unlikely 
to bioaccutnulate in marine organisms. 
Iirconipatibilities: Pure formaldehyde may polymerize 
unless properly inhibited (usually with methanol). Forms 
explosive mixture with air Incompatible with strong acids, 
amines, strong oxidizers, alkaline materials, nitrogen 
dioxide, performic acid, phenols,urea. Reaction with 
hydrochloric acid forms bis-chloromethyl ether, a 
carcinogen. Formalin is incompatible with strong oxidizers, 
alkalis, acids, phenols, urea, oxides, isocyanates, caustics, 
anhydrides. 
Pernzissible Exposure Liniits iir Air: The OSHA") TWA is 
3 ppm determined as a TWA. The ceiling concentration is 
5 ppm which shall not be exceeded at any time, and 10 ppm 
which shall not be exceeded in any 30 minute period. 
ACGIH") has recommended a TWA of 1 .O ppm (1.5 mgim') 
and STEL of 2.0 ppin (3 mg/m3) with the notation that 
formaldehyde is "an industrial substance suspect of 
carcinogenic potential for man." AIHA ERPG-2 (emergency 
response planning guideline) (the maximum airborne 
concentration below which it is believed that nearly all 
individuals could be exposed for up to 1 hour without 
experiencing or developing irreversible or other serious 
health effects or symptoms which could impair an 
individual's ability to take protective action) = 10 ppm. The 
NIOSH'" IDLH level = Ca [20 ppm]. For sensitized 
persons, odor is not an adequate indicator of 
fornialdehyde s presence and may not provide reliable 
warning of hazardous concentrutions. There are a number 
ofvalues set in other countries for TWA values (some using 
different conversion factores from pptn to ing/m3). 

Some off these are as follows(35): 

Country PPm mg/m3 
0.5 former USSR - 

0.5 Czechoslovakia - 

W. Germany 0.5 0.6 
Sweden 0.8 1 .o 
Brazil 1.6 2.3 
Japan 2.0 2.5 
U.K.(3') 2.0 3 .O 

TWA 

The former USSR has also set MAC values for ambient air 
in residential areas of 0.035 mg/in' on a momentary basis 
and 0.012 mg/m' on a daily average also cited as 
0.003 mg/m30s). A number of states have set guidelines or 
standards for formaldehyde in ambient air("") ranging from 
zero (North Carolina and North Dakota) to 0.77 pgitn' 
(Massachusetts) to 5.0 pglm' (New York) to 7.2 pugim' 
(Pennsylvania) to 7.5 pg/m3 (South Carolina) to 12.0 ,ugh' 
(Connecticut, South Dakota and Virginia) to 18.0 pgim' 
(Indiana) to 71.0 pg/m' (Nevada) to 75.0 pgim' 
(Washington). 
Deternzintrtion iii Air: Collection with Si gel cartridge 
coated with DNPH; Workup with acetonitrile; analysis with 
high-pressure liquid chromatographyiultraviolet detection; 
NIOSH IV, Method #20 16("). See also Method(s) #254 1, 
#3500. See NIOSH Criteria Document 78-212 
NITRILES.('8) 
Permissible Coiiceiitratioii in Wuter: EPA'") has suggested 
a permissible ambient goal of 41.4 pg/L based on health 
effects. The former USSR has set an MAC in water bodies 
used for domestic purposes of 0.0 I mgiL'"), also quoted as 
0.05 tng/L('". Further, they have set an MAC in water 
bodies used for fishery purposes of 0.25 mg/L. Several 
states have set guidelines for formaldehyde in drinking 
water@" ranging from 0.7 pg/L (New Jersey)(") to 10.0 pg/L 
(Maryland) to 30.0 pg/L (California and Maine). 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrirnzfiil Effects a r i d  Syriiptonis 
Short Ternt Exposure: Formaldehyde is a highly toxic 
systemic poison that is absorbed well by inhalation. The 
vapor is a severe respiratory tract and skin irritant and may 
cause dizziness or suffocation. Contact with formaldehyde 
solution may cause severe burns to the eyes and skin. 
Inhalation of vapors can produce narrowing of the bronchi 
and an accumulation of fluid in the lungs. Children may be 
more susceptible than adults to the respiratory effects of 
formaldehyde. Formaldehyde solution (formalin) causes 
corrosive injury to the gastrointestinal tract, especially the 
pharynx, epiglottis, esophagus, and stomach. The systemic 
effects of formaldehyde are due primarily to its metabolic 
conversion to formate, and may include metabolic acidosis, 
circulatory shock, respiratory insufficiency, and acute renal 
failure. Formaldehyde is a potent sensitizer and a probable 
human carcinogcn. Acute exposure to formaldehyde may 
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result in burns to the skin, eyes, and mucous membranes; 
lacrimation (tearing); nausea; vomiting (may be bloody); 
abdominal pain; and diarrhea. Difficulty in breathing, 
cough, pneumonia, and pulmonary edema may occur. 
Sensitized people may experience asthmatic reactions, even 
when exposed briefly. Hypotension (low blood pressure) 
and hypothermia (reduced body temperature) may precede 
cardiovascular collapse. Lethargy, dizziness, convulsions, 
and coma may be noted. Nephritis (inflammation of the 
kidneys), heinaturia (bloody urine), and liver toxicity have 
been reported. Exposure at concentrations well above the 
PEL may cause death. The effects may be delayed 
Note: There is considerable individual variation in 
sensitivity to formaldehyde. Inhalation: Irritation of the 
nose and throat can occur after an exposure of  0.25 ppm to 
0.45 ppm. Levels between 0.4 ppm and 0.8 ppm can give 
rise to coughing and wheezing, tightness of the chest and 
shortness of  breath. Sudden exposures to concentrations of 
4 ppin may lead to  irritation of  lung and throat severe 
enough to give rise to bronchitis and laryngitis. Breathing 
may be impaired at levels above 100 ppin and serious lung 
damage may occur at 50 ppm. Skin: Direct contact with the 
liquid can lead to irritation, itching, burning and drying. It 
is also possible to develop an allergic reaction to  the 
compound following exposure by any route. Eyes: Exposure 
to airborne levels of formaldehyde of 0.4 ppm have brought 
on tearing and irritation. Small amounts of liquid splashed 
in the eye can cause damage to the cornea. Eye irritation 
was reported at levels between 0.05-2.0 ppm. Ingestion: As 
little as 1 liquid ounce has resulted in death to humans. 
Smaller amounts can damage the throat, stomach and 
intestine resulting in nausea, vomiting, abdominal pain and 
diarrhea. Accidental exposure may also cause loss of  
consciousness, lowered blood pressure, kidney damage and, 
if the person is pregnant, the possibility of  the fetus being 
aborted. 
Long Term Exposure: The major concerns of  repeated 
formaldehyde exposure are sensitization and cancer. In 
sensitized persons, forinaldehyde can cause asthma and 
contact dermatitis. In persons who are not sensitized, 
prolonged inhalation of formaldehyde at low levels is 
unlikely to result in chronic pulmonary injury. Adverse 
effects on the central nervous system such as increased 
prevalence of  headache, depression, mood changes, 
insomnia, irritability, attention deficit, and impairment of  
dexterity, memory, and equilibrium have been reported to 
result from long-term exposure. Inhalation can result in 
respiratory congestion with associated coughing and 
shortness ofbreath. Repeated skin contact can lead to drying 
and scaling. Some individuals may experience allergic 
reactions after initial contact with the chemical. Subsequent 
contact may cause skin rashes and asthma and reactions may 
become more severe if exposure persists. Chronic exposure 
may be more serious for children because of their potential 
longer latency period. Carcinogenicity; The Department of  

Health and Human Services has determined that 
formaldehyde may reasonably be anticipated to be a 
carcinogen. In humans, formaldehyde exposure has been 
weakly associated with increased risk of  nasal cancer and 
nasal tumors were observed in rats chronically inhaling 
formaldehyde. Reproductive and Developniental EJecis: 
There is limited evidence that formaldehyde causes adverse 
reproductive effects. The TERlS database states that the risk 
of developmental defects to the exposed fetus ranges from 
none to minimal. There have been reports of menstrual 
disorders in women occupationally exposed to  
formaldehyde, but they are controversial. Studies in  
experimental animals have reported some effects on 
spermatogenesis. Formaldehyde has not been proven to be 
teratogenic in animals and is probably not a human 
t e rat o g e n I e v e I s . 
Formaldehyde has been shown to have genotoxic properties 
in human and laboratory animal studies producing sister 
chromatid exchange and chromosomal aberrations. Special 
consideration regarding the exposure of pregnant women is 
warranted, since formaldehyde has been shown to be a 
genotoxin; thus, medical counseling is recommended for the 
acutely exposed pregnant woman. Genetic damage from 
exposure has been shown in bacteria and some insects. 
Points ofAttmk: Eyes and respiratory system. Cancer Site: 
nasal cancer. 
Merlical Sirrveillrnce: Routine laboratory studies for all 
exposed patients include CBC, glucose, and electrolyte 
determinations. Additional studies for patients exposed to 
formaldehyde include urinalysis (protein, casts, and red 
blood cells may be present), methanol level, osinolal gap, 
and ABG measurements (to monitor acidosis in severe 
toxicity). Chest radiography and pulse oximetry may be 
helpful in cases of  inhalation exposure. Plasma 
formaldehyde levels are not useful. 
First Aid: Flush liquid-exposed skin and hair with plain 
water for 3 to 5 minutes. Wash area thoroughly with soap 
and water when possible. Use caution to avoid hypothermia 
when decontaminating children or the elderly. Use blankets 
or warmers when appropriate. Irrigate exposed or irritated 
eyes with plain water or saline for 15 minutes. Remove 
contact lenses if easily removable without additional trauma 
to the eye. If pain or injury is evident, continue eye 
irrigation while transferring the victim to the Support Zone. 
Victims who are conscious and able to swallow should be 
given 4 to 8 ounces of  water or milk. Gastric lavage with a 
small bore NG tube should be considered if i t  can be 
performed within 1 hour after ingestion. The effectiveness 
of  activated charcoal administration is unknown, but it is 
suggested following lavage (administer activated charcoal 
at 1 gmikg, usual adult dose 60-90 g, child dose 25-50 g). 
A soda can and straw may be of  assistance when offering 
charcoal to a child. Note tophysiciat7 or authorized iiiedical 
personnel: There is no antidote for formaldehyde. Treat 
patients who have metabolic acidosis with sodium 

at  occupation a I 1 y perm is s i b I e 
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bicarbonate (adult dose = 1 ampule; pediatric dose = 1 
Eqlkg). Further correction of acidosis should be guided by 
ABG measurements. Hernodialysis is effective in removing 
formic acid (formate) and methanol and in correcting severe 
metabolic acidosis. If methanol poisoning from ingestion of 
formalin is suspected, as indicated by a serum methanol 
level of greater than 20 mgldL or elevated osmolal gap, start 
ethanol infusion. With 10% ethanol, the loading dose is 7.5 
mL/kg body weight; maintenance dose is 1.0 to 1.5 
mlikglhour; and maintenance dose during hemodialysis is 
1.5 to 2.5 mlikglhour. In this setting, the target blood level 
of ethanol is 0.1 mgldL. 
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Formetanate Hydrochloride 

Use Type: Insecticide, acaricide 
CAS Nunzber: 23422-53-9 
Fornzulcr: C,  ,H,,CIN,O, 
Synoizynzs: Carbamic acid, methyl-, ester with N’-(177- 

hydroxypheny1)-N,N-dimethylformamidine, hydrochloride; 
n7 - [ ( (  D i - m e t h y I a in i n 0 )  in e t h y  I e n e )  a m  i n  0 1  
p h e n y  I c a r b  a in a t e  , h y d r o c h I o r i d e ; 3 - 
D i m e t h y l a m i n o m e t h y l e n e  a m i n o p h e n y l - N -  
in e t h y Ic ar bam at e ,hydro c h 1 or  ide ; N,  N -  D i me t h y 1 -N ’- 
[((tnethylamino)carbonyl)oxy]phenylmethanimideatnide in 
onohydrochloride 
Trrrrle Nrinies: CARZOL@, Gowan Company (USA); 
CARZOL@ SP, Gowan Company (USA); DICARZOL@, 
Gowan Company (USA); ENT 27566@; EP-332@; 
MORTON@ EP332; NOR-AM” EP 332; SCHERING@ 
36056; SN 36056@ 
Producers: Gowan Company (USA) 
Clienzicrrl Clrrss: Carbatnate 
EPMOPP PC Code: 09730 1 
Ciilij3rniri DPR Clietnicrrl Code: 1 1 1 
RTECS Nunzber: FC2800000 
Uses: An insecticide uscd for thrips and true bug control on 
fruit crops. 
Hunzrrn toxicity (long-teri~z)(~~): Intermediate- 14.00 ppb, 
Health Advisory 
Fish toxicity (tli resli 0Ir4)(’~): Very I o w-6 2 7.3 7 9 0 3 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrixiinunz Allo wrrble Residue Levels for  Formetmirite 
Hyrlroclilorirle (40 CFR 180.276): 

CROP PP’n 
Apple 3 
Grapefruit 4 
Lemon 4 
Lime 4 
Nectarine 4 
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Orange 4 
Peach 5 
Pear 3 
Plum, prune, dried 8 
Plum, prune, fresh 2 
Tangerine 4 
Crrrcinogen/Huzard Clrrssificiitioris 
S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: DANGER 
Regulatory Authority: 

RCRA Section 261 Hazardous Constituents 
RCRA Universal Treatment Standards: Wastewater 
(mgiL), 0.056; Nonwastewater (mgikg), 1.4 
EPA Hazardous Waste Number (RCRA No.): P198 
EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 500110,000 Ib (22714,540 kg) 
EPCRA Section 304 RQ: EHS, 1 Ib (0.454 kg) 
FIFRA, 40CFRI 86: tolerances for pesticides in animal 
feeds 
Marine pollutant (49CFR, Subchapter 172.10 1, Appendix 
B), severe pollutant as formetanate 

Description: Colorless to yellow, crystalline solid or white 
powder. Faint odor. Soluble in water; solubility = < 1 g1L. 
Vapor pressure = practically zero. 
Inconipatibilities: When heated to decomposition or on 
contact with acids or acid fumes, may produce highly toxic 
chloride fumes; deadly phosgene gas may be formed. May 
cause pitting of  some metals. May form explosive materials 
with phosphorus pentachloride. 
Permissible Conceritrritiori in Water: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion and inhalation. 
Harniful Effects and Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of  breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbamates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attrick: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Medic ril Sur veilla it ce: Me d i c a I observat ion i s 
recommended for 24 to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 

corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of  the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes; Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do N O T  induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of  water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR H A  VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may he 
specifically instructed by poison control to induce vomiting 
by way o f 2  fablespoons of syrup of ipecac (adult) washed 
down with a cup ofwater. Do N O T  give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized tiiedicnl pessonnel. 
Administer atropine, 2 mg (1130 gr) intramuscularly or 
intravenously as  soon as any local or systemic signs or 
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symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgkg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Formetanate Hydrochloride”, 40 CFR 180.276, 
wvw. epa. govipes t i c i des/food!v i ewt o 1 s . h t m 

Formic Acid 

Use Type: Fumigant and food additive 
CAS Number: 64- 1 8-6 
Formula: CH20,; HCOOH 
Synouynzs: Acido forinico (Spanish); Acide formique 
(French); Acido forinico (Italian); Aineisensaeure (German); 
Aininic acid; Forinylic acid; Hydrogen carboxylic acid; 
Methanoic acid; Mierenzur (Dutch) 
Trcrrle Ncrmes: ADD-F@; AI3-24237@; AMASIL@; 
BILORIN@; COLLO-BUEGLATT~; COLLO-DIDAX@; 
FORMISOTON@; MYRMICYL@ 
Producers: Ashland (USA); BASF (Germany); BP 
Chemicals (UK); Celanese Acetyl Products (Germany); 
Chongqing Chuandong Chemical (Group) (China); Cognis 
(Germany); DSM (Netherlands); GFS Chemicals (USA); 
Interstate Chemical (USA); Juhua Group Corp. (China); 
KCIL Group (India); Kemira Chemicals (Finland); Exxon 
Mobil Chemical Co. (USA); Panreac Quemica (Spain); 
Rashtriya Chemicals & Fertilizers (India); Sainsung Fine 
Chemicals (South Korea); Vulcan Chemicals (USA) 
Clieniicrrl Clrss: Unclassified 
EPMOPP PC Code: 2 14900 
C(i1ifornia DPR Clieniical Code: 3208 
ICSC Number: 0485 
RTECS Number: LQ4900000 
EEC Number: 607-00 1-00-0 
Uses: Although formic acid is principally used in the U.S. 
in the manufacture of fumigants, the largest single use is 
found in Europe where it is used as an additive in animal 
feed. Formic acid is a strong reducing agent and is used as 
a decalcifier. I t  is used in dyeing color fast wool, 
electroplating. coagulating latex rubber, regeneration old 
rubber, and dehairing, plumping, and tanning leather. It is 
also used in the manufacture of acetic acid, airplane dope, 
ally1 alcohol, cellulose formate, phenolic resins, and oxalate; 
and it is used in the laundry, textile, insecticide, 

refrigeration, and paper industries, as well as in drug 
manufacture. 
U S .  Maximum Allowable Residue Levels for  Formic Acid 
(40 CFR 180.1178): 
The pesticide, formic acid, is exempted from the 
requirement of a tolerance in or on honey and beeswax 
when used to control tracheal mites and suppress varroa 
mites in bee colonies, and applied in accordance with label 
use directions. 
Regulcrtory Autlr ority: 

Air Pollutant Standard Set (ACGIH)(’)(DFG)(’) (HSE)‘”) 
(OSHA)‘58) (Other Co~ntries)‘~’’ (Several States)@”) 
(Several Canadian Provinces) 
Permissible Exposure Limits for Chemical Contaminants 
(C ALiOSH A) 
The “Direct or’ s List” (C A LiO S HA) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl17.3 (same as CERCLA, see below). 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 5,000 
Ib (2270 kg) 
EPA Hazardous Waste Number (RCRA No.): U 123 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
EPCRA Section 3 13 Form R de ilziniiiius concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Descriptiorz: Formic acid is a colorless, fuming liquid. 
Pungent odor. Molecular weight = 46.02.Boiling point = 

101°C. MeltingiFreezing point = 8.4”C. Vapor pressure = 

44 mmHg @ 25°C. Flash point = 69°C; (90% solution) 
50°C. Autoignition temperature = 434°C. Explosive limits: 
LEL = 18%; UEL = 57%. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flaininability 2, 
Reactivity 0. Soluble in water. Log KO, = Negative. 
Unlikely to bioaccuinulate in marine organisms. 
btcompcrtibilities: Forms explosive mixture with air. A 
medium strong acid and a strong reducing agent. Violent 
reaction with oxidizers, furfuryl alcohol, hydrogen peroxide, 
nitroinethane. Incompatible with strong acids, bases, 
ammonia, aliphatic arnines, alkanolainines, isocyanates, 
alkylene oxides, epichlorohydrin. Decomposes on heating 
and on contact with strong acids forming carbon monoxide. 
Attacks metals: aluminum, cast iron and steel, inany plastics, 
rubber and coatings. 
Permi.ssible Exposure Limits ill Air: The OSHA“) TWA 
and the recoininended ACGIH TWA value“) is 5 ppni (9 
ingiin’). The NIOSH‘” IDLH level = 30 ppm. The ACGIH“) 
has set an STEL of 10 ppin ( 1  8 mgim’). The 5 ppm TWA is 
endorsed by Argentina(”), Germany ( 3 ) ,  the U.K.(”) and 
Japan(”). The former USSR(”~”) has set an MAC in 
workplace air of 1 .O mgim3. The NIOSH”) IDLH level = 30 
ppin. Several states have set guidelines or standards for 
formic acid in ambient airtb0’ ranging from 30 pglm’ (New 
York) to 90 pgim3 (Florida and North Dakota) to 150 pgiin’ 
(Virginia) to 180 pgiin’ (Connecticut) to 214 pgiin’ 
(Nevada) to 225 pglm’ (South Carolina). 
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Determiitation in Air: Collection using Si gel (special); 
workup with water; analysis by ion chromatography; 
NIOSH IV, Method #201 I .  OSHA: #ID-1 12.“8) 
Pernzissible Concentrtition in Water: N o  criteria set, but 
EPA”’) has suggested a permissible ambient goal of  124 
pgiL based on health effects. 
Routes of Entry: Inhalation of  vapor, percutaneous 
absorption, ingestion, eye andlor skin contact. 
Harnzful Effects nnrl Synzptoms 
Short Term Exposure: Formic acid is very corrosive to the 
eyes, skin, and respiratory tract. Inhalalion: Workers 
exposed to 1.5 ppm experience nausea. Other symptoins 
include irritation of  the nose, throat and lungs; coughing, 
runny nose and tearing eyes. Higher exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Skin; Concentrated 
solutions may cause severe irritation, burning and blistering. 
Accidental exposure has resulted in death. Eyes: May cause 
irritation and tearing. Concentrated solutions may cause 
severe chemical burns. Ingestion: Corrosive. May affect the 
energy metabolism, causing acidosis. May cause salivation, 
vomiting, burning sensation in the mouth, vomiting of  
blood, diarrhea and pain. In severe cases, person may go 
into shock and develop difficulty in breathing. Death may 
result. Animal data suggest that ingestion of  about 3 ounces 
may be fatal to a 1 SO pound individual. 
Long Term Exposure: Prolonged or repeated exposure to 
formic acid may cause skin irritation and allergy with rash 
and itching. May affect the kidneys May cause genetic 
changes in living cells. 
Poirzts of Attack: Respiratory system, lungs, skin, kidneys, 
liver, eyes. 
Metlicril Surveilhzce: Consideration should be given to 
possible irritant effects on the skin, eyes, and lungs in any 
placement or periodic examinations. Lung function tests. 
Kidney function tests checking for blood and urine. 
Consider chest x-ray following acute overexposure. 
Evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious, administer water or milk. D o  not induce 
vomiting. 
References: 
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Formoth ion 

Use Type: Insecticide and acaricide 
CAS Nunzber: 2.540-82-1 
Fortizuki: C, H I  ,NO,P S, ; (CH, O),PS SC H,CON (CHJC H 0 
Alert: A Restricted Use Pesticide (RUP) 
S y  iz o nynzs:  0 , O -  D i in e t h y 1 -S- ( N -  f o r m y I - N -  
methylcarbamoylinethyl)phosphorodithioate; O, 0- 
Dimethyl-S-(3-methyl-2,4-dioxo-3-azabutyl)-dithiofosfaat 
(Dutch); Carbamoylmethyl phosphorodithioate; 0 , O -  
D i met  h y I d it h i o p h o s p h o r y I acet ic  a c  i d-N-me t h y I -N-  
formylamide; O, O-Dimethyl-S-(3-methyl-2,4-dioxo-3-aza- 
butyl)-dithiophosphat (German); 0, 0-Dimethyl-S-( N- 
in e t h y 1 -N- f o r  my I -c a r  b a m  oy  1 in e t h y I )  - d it h i o p h o s p h a t  
( G e r in a n )  ; 0 , O -  D i in e t h y 1 -S- ( N -  in e t h y I - N -  f o  r in y I - 
carbamoylmethy1)-dithiophosphate; O,O-Dimethyl-S-(N- 
methyl-N-formyl-carbainoylmethyl)-phospliorodithioate; 
0, O-Dimethylphosphorodithioate N-formyl-2-mercapto-N- 
methylacetamide-S-ester; E N T  27,257; Formotion 
(Spanish); S-(2-(Formylmethylamino)2-oxoethyl)0,0- 
d i in e t h y I p h o s p h o r o d i t  h i o a t  e ; N -  F o r in y I - N -  
methylcarbamoylmethyl-O, O-dimethylphosphorodithioate: 
S - (  N - F  o r  m y  I - N - m e  t h y I c a r  b a m  o y  I in e t h y  I ) -  0, 0-  
d i m e t  h y  Ip h o s p  h o  r o  d i t h i o a t e  ; S -  ( N - f o  r m y  I - N -  
methylcarbanioylmethyI)diiiietliylphosphoroditliiolothionate 
Trrrrle Nrimes: AFLIX@; ANTHIO@; ANTIO@; CP 53926”; 
S 6900@, Sandoz (Switzerland); SAN 244 I@, Sandoz 
(Switzerland); SAN 69 13 I@, Sandoz (Switzerland); SAN 
71071@’, Sandoz (Switzerland); SPENCER S-6900@; VEL 
4284@ 
Producers: Sandoz (Switzerland); Syngenta (Switzerland) 
Chenzicrrl Clms: Organophosphate 
EPMOPP PC Code: 366400 
RTECS Number: TE1050000 
Uses: Formothion is a systemic and contact insecticide used 
to control spider mites, aphids, psyllids, mealy bugs, 
whiteflies, jassids, leafminers, ermine moths, and fruit flies. 
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It is used on tree fruits, vines, olives, hops, cereals, sugar 
cane, rice. Formothion is available as an emulsifiable 
concentrate and an ultra-low volume spray. 
C(ircinogenJHazard Classifications 
Label Signal Word: WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR)'35. 43)  

U.S. DOT Inhalation Hazard Chemicals as 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 

SuperfundiEPCRA 40CFR302.4 RQ: 1 Ib (0.454 kg) 
Description: Formothion is an odorless, yellowish viscous 
oil or crystalline mass. Practically insoluble in water. 
Melting/Freezing point = 25°C. Hazard Identification (based 
on NFPA-704 M Rating System): Health 2, Flammability 1, 
Reactivity 0. 
Incompatibilities: Alkaline materials. 
Permissible Exposure Limits in Air: The former USSR"'. 
43) has set an MAC in workplace air of 0.5 mgim' and an 
MAC in ambient air in residential areas of 0.01 mgim' on a 
momentary basis and 0.006 mgim' on a daily average basis. 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides(18). 
Permissible Concentration in Water: The former USSR(35, 
4') has set an MAC in water bodies used for domestic 
purposes of 0.004 mg/L (4 pg/L). 
Routes of Entry: Inhalation. absorbed by the skin. 
H(irmful Effects and Symptoms 
Short Term Exposure: Early symptoms of poisoning 
include: headache, dizziness, weakness, perspiring, nausea, 
vomiting, and sensation of tightness in chest. Chronic low 
doses may produce symptoms similar to influenza. 
Formothion is one of the least toxic systemic 
organophosphates. Formothion is a compound of low to 
moderate toxicity. It causes the depression of cholinesterase 
leading to accumulation of acetylcholine in the nervous 
system, which is believed to be responsible for the 
symptoms. Organic phosphorus insecticides are absorbed by 
the skin, as well as by the respiratory and gastrointestinal 
tracts. They are cholinesterase inhibitors. Symptoms of 
exposure include headache, giddiness, blurred vision, 
nervousness, profound weakness, nausea, cramps, diarrhea, 
and discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of 
reflexes and loss of sphincter control. Delayed pulmonary 
edema may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 

organophosphates 

Hazardous Substances: TPQ = 100 lb (45.4 kg) 

Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. Repeated exposure may cause 
changes in personality and exhibit depression, anxiety or 
irritability. 
Medical Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of"normal." 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam. 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 

be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and ' respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. I f  
breathing is difficult, administer oxygen through bagimask 
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apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, d o  
nothing except keep victim warm. Get medical aid. Transfer 
promptly to  a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In some 
cases you may be specijically instructed by poison control 
to induce voniiting by way of 2 tablespoons of syrup oj 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized niedicul personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases inay necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, o r  
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of  1 .O to 2.0 mg 
or pediatric dose of 0.01 ingikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 

should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxitne may 
also be given intramuscularly. Early administration of  
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Formothion,” Oregon 
State University, Corvallis, OR (September 1995). 
http:l/extoxnet.orst.eduipips/fortnotlii.htm 
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Incidents,” Atlanta, GA (June 2003). 

Fosamine Ammonium 

Use Type: IHerbicide 
CAS Number: 25954- 13-6 
Fornzulri: C,H, , N 2 0 4 P  
Synoiiyms: Ammonium-aethyl-carbainoyl-phosphonat 
(German); Aininonium ethyl carbainoylphosphonate; 
Phosphonic acid, (aminocarbony1)-, nionoethyl ester, 
inonoammonium salt 
Trade N(imes: DPX 1108@; KRENITE@, DuPont Crop 
Protection (USA) 
Producers: DuPont Crop Protection (USA) 
Clrerizicul Clrrss: Organophosphate 
EPMOPP PC Code: 10670 1 
Criliforriiu DPR Clienzical Corle: 192 1 
Uses: Used to control the growth of  many woody plants on 
non-crop areas such as rail, pipe and utility lines; right-of- 
ways; industrial sites; reservoirs, lakes and ponds. 
Hunzaii toxicity (long-tern~)(”~: Low-70.00 ppb, Health 
Advisory 
Fish tosicity (tli resli olrl) (”): Very low-8 5 8 96.5 04 3 3 p pb , 
MATC (Maxirnuin Acceptable Toxicant Concentration) 
C(irciriogeii/H(izcirrl C1rssifictitiori.s 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 



 

Fosetvl-Al 483 

Regulatory Autliority: 
DOT lnhalation Hazard Chemicals as organophosphates 

Description: White crystalline solid. Sleight odor. Very 
soluble in water. Melting point = 175°C. Vapor pressure = 

4 x lo-‘ mmHg @ 20°C. 
Determintition irz Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatographyiFlaine ionization 
detection; NIOSH IV‘’’), Method #5600, Organophosphorus 
Pesticides 
Perniissible Concentrcition in Water: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Htimzful Effects tind Synzptonzs 
Slrort Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of  breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of  the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of  consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of  acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. 
Long Ternz Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attrick: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Metlicrrl Surveillance: M ed ic al observat ion i s 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAirl: Speed in removing inaterial from eyes and skin is 
of extreme importance. Eyes. Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 

8 ounces ofwater d o  N O T  induce vomiting but immediately 
administer slurry of activated charcoal (2 oz in 8 oz of 
water). If victim is UNCONSCIOUS OR HAVING 
CONVULSIONS, d o  nothing except keep victim warm. *In 
some cases you may be specfieally instrucled by poison 
control to induce vomiting by way of 2 tublespoons ofsyrup 
of ipecac (adult) washed down wilh a cup of water. Do 
NOT give activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victiin is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Nole to physiciun or uuthorized medical 
personnel. Administer atropine, 2 mg ( 1  130 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of  an intoxication are noted; 
repeat the administration of  atropine every 3 to 8 minutes 
until signs of  atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mgikg of  atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Notes to physician or authorized 
medical personnel: N-inethylpyridinium-2-aldoxime (2- 
PAMCI) when used in conjunction with atropine reacts 
with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of  these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxiine; Protopam), 2.5 gin 
in 100 ml of  sterile water or in 5% dextrose and water, 
intravenously, slowly, in 15-30 minutes; if sufficient fluid is 
not available, give 1 gni o f  2-PAMCI in 3 nil of  distilled 
water by deep intrainuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
Refererzces: 

Pesticide Management Education Program, “Fosamine 
ammonium (Krenite) Herbicide Profile 2/85,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( F e b r u a r y  1 9 8 5 ) .  
http:iipinep.cce.cornell.edu/pro~les/herb-~ro~vthre~/fatty- 
a I c o h o 1 -in o n 11 r o n / fo  s am i n e - a in in o i i  i 11 m i  h e r b - p ro f- 
fosain i ne-ain in on. h t in 1 

F 0s e t y I -A I 

Use Type: Fungicide 
CAS Nuniher: 39148-24-8 
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Formula: C,H ,,AIO,P, 
S ~ I ~ ~ I Z ~ ~ Z S :  Aluminum tris(0ethylphosphonate); Aluminum 
phosethyl; Fosetyl aluminum; Phosethyl aluminum; 
Phosphonic acid, monoethyl ester, aluminum salt (3: 1); 
Phosethyl-Al 
Trade Names: 32545 R@; ALIETTE@, Bayer CropScience 
(Germany); CHIPCO@ ALIETTE WDG; EFOSITE-AL@; 
EFOSITE ALUMINUM@; EPAL@; LS-74783@; MIKAL@ 
Producers: Agsin (Singapore); Bayer CropScience 
(Germany); Epochem Co., (China) 
Cli eniical Clrss: Organophosphate 
EPMOPP PC Code: 1 23 3 0 1 
Californiri DPR Cliemictil Corle: 22 10 
Uses: Used on fruits, vegetables and nut crops; also on 
ornamentals and greenhouse products. 
U S .  Mrrxiniuni Allowable Residue Levels for  Fosetyl-cil 
(40 CFR 180.415): 

CROP PPm 
Asparagus 0.1 
Avocado 25 
Banana 3 
Bushberry subgroup 13b 40 
Caneberry subgroup 13a 0.1 
Cranberry 0.5 
Fruit, citrus, group 10 5 
Fruit, pome 10 
Ginseng, roots 0.1 
Grape 10 
Hop, dried cones 45 
Juneberry 40 
Lingonberry 40 

Onion, dry bulb 0.5 
Nut, macadaniia 0.2 

Pea, succulent 0.3 
Pineapple 0.1 
Pineapple, fodder 0.1 
Pineapple, forage 0.1 

Strawberry 75 
Salal 40 

Tomato 3 
Turnip, greens 40 

Vegetable, brassica, leafy, group 5 60 

Vegetable, leafy, except brassica, 

CrIrciriogeii/H~Iz~ir~ Clrrssijlcrrtions 
U.S. EPA Carcinogens: Not likely a carcinogen 
Regulatory A utli ority : 

Actively registered pesticide in California. 
DOT Inhalation Hazard Chemicals as organophosphates 

Description: White, crystalline solid. Odorless. Soluble in 
water; solubility = 120 g/L. Molecular weight = 354.1 1.  
Vapor pressure = 1 x lo-' mmHg @ 20°C. 
Perniissible Exposure Liniits in Air: 

Turnip, roots 15 

Vegetable, cucurbit, group 9 15 

group 4 100 

Determination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chroinatography/Flaine ionization 
detection; NIOSH IV("), Method #5600, Organophosphorus 
Pesticides. 
Permissible Concentration irt Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrirmful Effects and Syniptoms 
Sliort Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps. diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
hilerliciil Surveillunce: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. Eyes; Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid iiiimediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least I5 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontatninated. 
Ingestion; Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.' If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces ofwater do NOT induce vomiting but immediately 
administer slurry of activated charcoal (2 oz in 8 oz of 
water). If victim is UNCONSCIOUS OR HAVING 
CONVULSIONS, do nothing except keep victim warm. *In 
some cases you may be spc.cificully instructed by poison 
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control to induce voniiting by way oj2 tablespoons ofsyrup 
of ipecac (adult) washed down with a cup of water. Do 
NOT give activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note 10 physician or authorized niedical 
personnel. Administer atropine, 2 m g  (1/30 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of  an intoxication are noted; 
repeat the administration of  atropine every 3 to 8 minutes 
until signs of  atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mg/kg of  atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Notes to physician or authorized 
inedical personnel: N-methylpyridinium-2-aldoxime (2- 
PAMCI) when used in conjunction with atropine reacts 
with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of  these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxime; Protopam), 2.5 gin 
in 100 ml of sterile water or in 5% dextrose and water, 
intravenously, slowly, in 15-30 minutes; if sufficient fluid is 
not available, give 1 gin of  2-PAMCI in 3 ml of distilled 
water by deep intramuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, “Fosetyl- 
al”, 40 CFR 180.4 15, 
ww\v. e pa. Kov/l,es t i c i dcs: food hi ewt o 1 s . h tm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 
Pesticide Management Education Program, “Fosetyl-al 
(Aliette) Chemical Fact Sheet 10183,” Cornell 
University, Ithaca, N Y  (October 1983). 
http://pmep.cce.cornell.edu/profi lesifunq- 
nematifebuconazole-sulfurifosetyl-alifunq-prof- 
fosetylal.html 

Fosthietan (ANSI) 

Use Type: Neinaticide and fumigant 

CAS Number: 2 1548-32-3 
Formulri: C,H,2N0,PS2 
Syizonynzs: (Diethoxyphosphinylimino)- 1 ,3-dithietane; 
Diethoxyphosphinylimino-2-dithietanne- 1,3 (French); 1,3- 
Dithietan-2-ylidene phosphoramidic acid diethyl ester 
Trade Ncmies: AC 64475@; ACCONEM@; CL64475@; 
GEOFOS@; NEM-A-TAK@, BASF Corp. (Germany), 
canceled 912711 985 
Producers: BASF Corp. (Germany) 
Clienzicnl Class: Organophosphate 
EPA/OPP PC Code: 1 1 3 3 0 1 
RTECS Number: NJ6490000 
Uses: Not registered as a pesticide in the U.S. 
Crirciizogeiz/HaznrrIir(l Classifications 
Label Signal Word: DANGER 
Regulutory Authority: 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 lb (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Inhalation Hazard Chemicals as 

Description: Fosthietan is a pale yellow oil with a 
mercaptan-like odor. Moderately soluble i n  water. 
Iii conipatibilities: A I kal i ne in at er ial . 
Pernzissible Exposure Linzits in Air: No standards set. 
Deterniiizcrtiorz iii Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides“*’. 
Permissible Cortcentratioiz bz Writer: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
RoutesofEntry: Inhalation, ingestion, absorbed through the 
skin. 
Hrrrnzful Ejj2ct.s and Synzptonzs 
Short Term Exposure: This compound is a liquid 
organophosphorus insecticide. Organic phosphorus 
insecticides are absorbed by the skin, as well as by the 
respiratory and gastrointestinal tracts. Organic phosphorus 
insecticides are absorbed by the skin, as well as by the 
respiratory and gastrointestinal tracts. They are 
cholinesterase inhibitors. Symptoms of exposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in  the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coma, loss of  reflexes and loss of sphincter 
control. Delayed pulmonary edema may occur after 
inhalation. 
Lorig Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poirzts ofAtrrrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 

kg) 
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Medical Surveillance: Medical  observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to  normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “norinal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial froin 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iininediately remove the victim 
froin the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through b a g h a s k  
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to  an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 

promptly to  a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of I gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In sonw 
cases you may he specifically instructed by poison control 
to induce vomiting by way of2 tablespoons of syrup of’ 

ipecac (adult) washed down wifh a cup of’ water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or azithorized niedical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of 1 .O to 2.0 ing 
or pediatric dose of  0.01 ingikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half o f the  total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
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also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous substance Fact Sheet, Fosthietan,” Trenton, 
NJ (April 2002). 
http:/iwvw,state.ni .us/liealtli~eoli/rtkwebi244 1 .pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: Fosthietan,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Fu beridazole 

Use Type: Fungicide for treating seeds 
CAS Number: 3878-19-1 
Fornzul(i: C,,H,N,O 
Syizorzynzs: Bitertanol, fuberidazole; Fuberidatol; 
Fuberisazol; Fubridazole; 2-(2-Furanyl)- 1 H-benzimidazole; 
2-(2-Furyl)benzimidazole; Furidazol; Furidazole; 2-(2’- 
furyl)-benzimidazole 
Trade Nrinzes: BAYCOR@, Bayer Cropscience (Germany); 
BAY ER 33 172@, Bayer Cropscience (Germany); 
BAYTAN@, Bayer Cropscience (Germany); ICI 
BAYTAN@, Imperial Chemical Industries (UK); 
NEOVORONIT@; SIBUTOL@; SIBUTROL@; VORONIT’; 

Producers: Bayer Cropscience (Germany); Imperial 
Chemical Industries (UK) 
Clienzical Clriss: Benzim i dazo I e 
EPMOPP PC Code: 466200 
RTECS Nunzber: DD90 10000 

Uses: Uses include cereal seed dressing; and fungicidal non- 
mercurial seed dressing with special action against fusarium. 
Not registered as a pesticide in the U.S.A. 
Crrrcitiogeiz/Hrrzrrrrl Clrssijicrr lions 
WHO Acute Hazard: Group 11, moderately hazardous 
Regulrtory Authority: 

SuperfundIEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45.4/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Crystalline solid. Slightly soluble in water. 
Melting point = 280°C (decomposition). Hazard 

VORONITE~;  w v ~ i i  i7@ 

EINECS: 223-404-0 

kg) 

kg) 

Identification (based on NFPA-704 M Rating System): 
Health 1, Flammability 1, Reactivity 0. 
Iizconzpatibilities: Strong oxidizers. When heated to 
decomposition, may form fumes of carbon monoxide and 
carbon dioxide. 
Pernzissible Exposure Linzits in Air: No standards set. 
Permissible Corzcentr~tioiz iiz Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiztry: Inhalation, ingestion, skin contact. 
Harnzful Effects cind Synzptonzs 
Short Ternz Exposure: Fuberidazole is classified as 
moderately toxic. Its probable oral lethal dose in humans is 
0.5-5 g/kg or between 1 ounce and 1 pint for a 70 kg ( 1  50 
Ib) person. The LD,, (oral, rat) = 1100 ingikg‘”). 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Fuberidazole,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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G 
Gibberellic Acid 

Use Type: Plant growth hormone 
CAS Number: 77-06-5; 125-67-7 (monopotassium salt) 
Formula: C19H2206; C,,H,,O, (methyl ester); C,,H,,KO, 
(potassium salt) 
Synonyms: Gibb-3-ene- I ,  10-dicarboxylic acid, 2,4a,7- 
tr ihydroxy- 1 -methyl-8-methylene-,  1,4a-lactone, 
(la,2p,4aa,4bp, I Op)-; NCI-C.55823; 2,4a,7-Trihydroxy- 1 - 
methyl-8-methylenegibb-3-ene- 1,lO-dicarboxylic acid, 1,4a- 
lactone; GA; GA, 
inonopotassium salt: Potassium gibberellate 
Trrirle Numes: ACTIVOL@; BERELEX@; B E L L I N @ ;  
BOLL-SET@, Micro-Flo (USA); CEKUGIB@; CROP 
BOOSTER@, Agriliance (USA); CYTOPLEX HMS@, 
DYNOGEN@; FALGRO@, Fine Agrochemicals (UK); 
FLORALTONE@ (with 2,3,5-triiodobenzoic acid); 
FLORGIB@, Fine Agrochemicals (UK); FOLI-ZYME@, 
Stoller Enterprises (USA); GIBBEX@, Griffin (USA); 
GIBBERELLIN@; GIBBERELLIN A,@; GIBBERELLIN 
X@; GIBBREL@; GIBGRO@, Nufarm (Australia); GIB- 

KALGIBB@; MAXON@, Agriliance (USA); N-LARGE@, 
Stoller Enterprises (USA);  NOVAGIB@, Fine 
Agrochemicals (UK); PGR-IV@, Micro-Flo (USA); PRO- 
GIBB@, Valent BioSciences (USA); REGULEX@; 
RELEASE@, Valent BioSciences (USA); RELAX@; 
RYZUP@; STIMULATE@, Stoller Enterprises (USA); 
VIGOR@, Stoller Enterprises (USA) 
Producers: Agriliance (USA); Agsin (Singapore); Fine 
Agrochemicals (UK); Gowan (USA); Griffin (USA): ICI 
Group (UK); Ki-Hara Chemicals Ltd. (UK); Micro-Flo 
(USA); Nufarm (Australia); Stoller Enterprises (USA); 
Valent BioSciences (USA); Wuzhou International (China) 
Chemical Clnss: Biochemical pestricide 
EPMOPP PC Corle: 043801 ; 043802 (potassium salt) 
Cdiforizia DPR Cliemicril Corle: 3 10; 77 1 (potassium salt) 
RTECS Number: LY8990000 
EINECS Number: 20 1-00-0 
Uses: Gibberellic acids are naturally occurring plant 
hormones that are used as plant growth regulators to 
stimulate both cell division and elongation that affects 
leaves and stems. Applications ofthis hormone also hastens 
plant maturation and seed germination. Gibberellic acids are 
applied to growing field crops, small fruits, vines and tree 
fruit, and ornamentals, shrubs and vines. 
U.S. Maximum Allowrible Residue Levels for  Gibberellic 
Acid (40 CFR 180.1098): 
Note: The U.S. EPA has generally exempted from 
tolerances many or most of  the biochemical plant growth 

SOL@; GIB-TABS@; GIBRESCOL@; GROCEL@; 

regulators. The crops enumerated in 40 CFR 180.1098 have 
no stated tolerances. They can be found on the web site 
shown in the reference section below. 
Carcinogen/Hrizarrl Clrrssificcitions 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: White, crystalline solid or powder. Slightly 
soluble in water. Molecular weight = 346.39, 
Melting/Freezing point = 234°C (decomposition). 
Incompatibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Permissible Concetttrrition in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harmful Effects mid Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Scck medical attention inimediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a inedical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Note to physician 
OY authorized iiiedical peidsonnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
Refereiices: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Gibberellic Acid” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( D e c e m b e r  1 9 9 5 ) .  
h t t p : //www. e pa. ~ o v i R  EDsi4 I 1 0. pd f 
Registry of Toxic Effects of Chemical Substances, 
“Gibberellic Acid,” National Institute for Occupational 
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Safety and Health (NIOSH), (October 2002). 
li tt p : ~ / \ w w .  cdc . govin i osh ’i-tccs/ly8 92d3 0. h tm I#L 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ G i b b e r e l l i c  A c i d , ”  4 0  C F R  1 8 0 . 1 0 9 8 ,  
www. e tm . gov/pes t i c i d e s/ fo o div i ew t o I s . h t in 

GI ufosi nate-ammoni um 

Use Type: Herbicide 
CAS Number: 77 182-82-2 
Formula: C , H , ,N, 0, P 
Syiioizynis: 2-Amino-4-( hydroxymethylphosphinyl)butanoic 
acid monoammonium salt; Ammonium (3-amino-3- 
carboxypropy1)methylphosphinate; Ammonium 2-amino-4- 
(hydroxymethylphosphiny1)butanoate; Ainmonium-dl- 
hoinoalanin-4-yl (methyl) phosphinate; Atnmonium (dl- 
hoinoalanine-4-yl)tnethylphosphinate; Butanoic acid. 2- 
amino-4-(hydroxymethylphosphinyl)-, monoammoniutn salt; 
Butanoic acid, 2-amino-4-(hydroxymethylphosphinyl)-, 
monoammonium salt; Monoatntnonium 2-amino-4- 
(hydroxymethylphosphinyl) butanoate; Phosphinothricin 
inonoammonium salt 
Trrrtle Nanzes: BASTA@; DERRINGER@, Bayer 
Cropscience (Germany); FINALE@, Bayer Cropscience 
(Germany); HOE 00661@; HOE 03986@; HOE 39866”; 
IGNITE@, Bayer Cropscience (Germany); LIBERTY@, 
Bayer Cropscience (Germany); RELY@, Bayer Cropscience 
(Germany); REMOVE@, Bayer Cropscience (Germany); 
RUBOUT@; TOTAL@ 
Producers: Bayer Cropscience (Germany) 
Clr eniicul Clriss: Organophosphate 
EPMOPP PC Code: 128850 
Crrliforiziu DPR Clienzical Code: 3946 
Uses: Glufosinate-ammonium is a naturally occurring 
broad-spectrum contact herbicide that is used to control a 
wide range of weeds after the crop emerges or for total 
vegetation control on non-crop lands. It is used on crops that 
have been genetically engineered. Glufosinate herbicides are 
also used to desiccate crops before harvest. 
Hiimaiz toxicity (lo~ig-terni)(~’): Very low- 140.00 ppb, 
Health Advisory 
Fish toxicity ( t l i r e . s l i ~ k ~ ( ~ ~ ) :  Very low-1984,85607 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mm-inzunz Allowable Residue Levels for  Clufosinate 
Aninioizium (40 CFK 180.473): 

CROP PPm 
Almond, hulls 0.50 
Apple 0.05 
Banana 0.30 

Bushberry subgroup 13b 0.15 
Banana, pulp 0.20 

Cattle, fat 0.40 
Cattle, meat 0.15 
Cattle, mbyp 6.0 
Cotton, gin byproducts 15.0 
Cotton, undelinted seed 4.0 
Egg 0.15 
Goat, fat 0.40 
Goat, meat 0.15 
Goat, mbyp 6.0 
Grape 0.05 
Hog, fat 0.40 
Hog, meat 0.15 
Hog, mbyp 6.0 
Horse, fat 0.40 
Horse, meat 0.15 
Horse, inbyp 6.0 
June berry 0.10 
Lingonberry 0.10 

Nut, tree, group 14 0.10 
Milk 0.15 

Potato 0.80 
Potato, chips 1.60 

Poultry, fat 0.15 
Poultry, meat 0.15 
Poultry, inbyp 0.60 
Salal 0.10 
Sheep, fat 0.40 
Sheep, meat 0.15 
Sheep, mbyp 6.0 
C~irciiiogeri/H(izrirrl Cl(issificatioiis 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class 111 ,  slightly hazardous (as 
glufosinate) 
Regulatory Authority: 

DOT Inhalation Hazard Chemicals as organophosphates 
Description: Colorless, crystalline solid or powder. Soluble 
in water; solubility = 2 x lo5 ppin @ 20°C. Molecular 
weight = 198.19. MeltingIFreezing point = 2 14°C. 
Pertiii.ssible Exposure Liinits in Air: OSI IA versatile 
sampler-2; TolueneIAcetone; Gas chromatographyiFlanie 
ionization detection; NIOSH IV, Method #5600, 
Organophosphorus Pesticides.‘”) 
Permissible Coticentrritioii in Wrrter: No criteria set. 
Runofffrom spills or fire control inay cause water pollution. 
Hurinful Effects and Synzptonis 
Short Tern1 Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 

Potato granules and flakes 2.00 
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transmitted. The effects can last for hours, days, or much 
longer. The action of the  enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical  observat ion is 
recommended for 24  to  4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
Firsr Aid: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to  an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to  swallow, rinse mouth and have victim drink 4 to 
8 ounces of  water d o  N O T  induce vomiting but immediately 
administer slurry of  activated charcoal (2 oz in 8 oz of  
water). If victim is unconscious or having convulsions, do 
nothing except keep victim warm. *In sonw cuses you may 
be speciJically instructed by poison control to induce 
vomiting by way o f 2  tablespoons of syrup ojipecac (adult) 
washed down with a cup of water. Do N O T  give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment  and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physician or authorized medical 
personnel. Administer atropine, 2 mg (1/30 gr) 
intramuscularly or intravenously as soon as any local or  
systemic signs or symptoms of  an intoxication are noted; 

repeat the administration of  atropine every 3 to 8 minutes 
until signs of  atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mgikg of  atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway: 
intubate if necessary. Notes to physician or authorized 
medical personnel: N-methylpyridinium-2-aldoxime (2-  
PAMCI) when used in conjunction with atropine reacts 
with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of  these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxime; Protopam), 2.5 gin 
in 100 ml of  sterile water or in 5% dextrose and water. 
intravenously, slowly, in 15-30 minutes: if sufficient fluid is 
not available, give 1 gm of  2-PAMCI in 3 ml of distilled 
water by deep intramuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
“Glufosinate Ammonium,” 4 0  C F R  180.473.  
h t t p : i i  w w w . e p a .  g o v i f e  d r .g s t r i  E P A  - 
PESTi2003iSeptemberlDay-29ip24565 .htm 

Glutamic Acid 

Use Type: Fungicide and plant growth regulator 
CAS Number: 56-86-0 (L-form); 6 17-65-2 (dl-form); 6893- 

Formula: C5H,N0, 
Synonyms: a-Aminoglutaric acid; I-2-Aminoglutaric acid: 
2-Aminopentanedioic  ac id ;  I -Aminopl-opane-l ,3-  
dicarboxylic acid; GLU (IUPAC); I-Glutamic acid; a- 
Glutamic acid; Glutaminic acid: I-Glutaminic acid; Q- 

Glutaminic acid 
dl-form: dl-Glutamic acid; dl-a-Glutamic acid; Glutamic 
acid, dl-(synthetic racemic mix); [*I-Glutamic acid 
Trade Names: AUXIGRO’, Emerald BioAgriculture 
(USA); GLUSATE’; GLUTACID’; GLUTAMINOL“: 

Producers: Emerald B ioAgriculture (USA); Ma1 I inchrodt 
Baker (USA) 
EPMOPP PC Code: 374350 
California DPR Cheniical Code: 5 159 
Uses: This amino acid is one o f t h e  20  building blocks for 
protein. 
U.S. Miixinium Alluwrrble Residue Levels for L- GIufmiic 
Acid 140 CFR 180. I I8  7, I001 ((I)]: 

26- 1 

GLUTATON@ 
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L-Glutamic acid is exempt from the requirement of a 
tolerance on all food commodities when used in accordance 
with good agricultural practice. 
Cnrcinogeri/Hnzarrl Clrrssijications 
Label Signal Word: CAUTION 
Description: White crystalline solid or powder. Moderately 
soluble in water; solubility = 20.54 g/L @ 25°C (dl-form), 
8.64 g/L @ 25°C (L-form). Molecular weight 147.14. 
Density = 1.538 @ 4°C (L-form); 1.4601 @ 4°C (dl-form). 
MeltingIFreezing point = decomposes @ 247-249°C (L- 
form); @ 224-227°C (dl-form) 
IIiconzpatibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forins explosive salts 
of silver oxalate. 
Permissible Concerztratiun in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrrnzful Effects arid Symptoms 
Slrort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Firsf Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “L- 
Glutamic Acid,” 40 CFR 180.1 187, 100 1 (d), 
littp:IIw~\;w.epa.~ov/pesticides/food/viewtols.litin 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Glutaraldehyde 

Use Type: Fungicide and biocide 
CAS Number: 1 1 1-30-8 
Furmula: C,H,O,; HCO(CH,),CHO 
Synoiiyms:; 1,3-Diformal propane; Glutamic dialdehyde; 
Glutaral; Glutaraldehyd (Czech); Glutard dialdehyde; 
Glutaric acid dialdehyse; Glutaric dialdehyde; NCI-C55425; 

Pentanedial; 1,5-Pentanedial; 1,5-Pentanedione; Potentiated 
acid glutaraldehyde; 
Trade Names: AQUCAR@, Dow Chemical (USA); CIDEX@ 
(component of this product); CUDEX; ODIX (component 
ofthis product); COLDCIDE-25@ inicrobiocide concentrate; 
GKN-O@ microbiocide concentrate (glutaraldehyde + alkyl 
dimethyl benzyl ammonium chloride + alkyl dimethyl 
ethylbenzyl ammonium chloride); HOSPEX’; SONACIDE@ 
Producers: AMRESCO (USA); BASF (Germany); Dow 
Chemical (USA); Sigma-Aldrich Fine Chemicals (USA); 
Tokyo Kasei Kogyo (Japan); Union Carbide (USA) 
Chemical Cl(rss: 
EPMOPP PC Code: 04390 1 
Cirlifortiiri DPR Clieniicrrl Code: 139 
ICSC Number: 0 158 
RTECS Number: MA2450000 
EEC Number: 605-022-00-X 
Uses: Used to control pollutants in water treatment plants 
and towers. Glutaraldehyde is also used as a cross-linking 
agent for protein and polyhydroxy materials. It has been 
used in tanning and as a fixative for tissues. It IS also used as 
an intermediate. Buffered solutions are used as antimicrobial 
agents in hospitals. 
Crrrcitiogen/Hiiznr(l Clm$icrrtions 
Label Signal Word: DANGER 
Regulatory Authority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
California Environmental Protection Agency “Chemical 

Description: Glutaraldehyde is a colorless liquid with a 
pungent odor, which readily changes to a glossy polymer. 
The odor threshold is 0.04 ppin (NY) and 0.2 ppin (NJ) 
Soluble in water. Molecular weight = 100.13. Boiling point 
= 187-1 89°C (decomposes). MeltingiFreezing point = 

-14°C. Vapor pressure = 17 mmHg @ 20°C Hazard 
Identification (based on NFPA-704 M Rating System). 
Health 2, Flammability 0, Reactivity 0. Soluble in watcr 
Log KO, = -0.19. Unlikely to bioaccuinulate in marine 
organisms. 
IIiconiprrtibilities: May react v io 1 en t I y with broin i ne, 
ketones. Incoinpatible with strong acids, azo dyes, caustics, 
ammonia, amines, boranes, hydrazines, strong oxidizers. 
Permissible Exposure Limits in Air: There is no OSHA 
PEL. NIOSH and ACGIH recoininend a ceiling value of0.2 
ppin (0.8 mg/in3) but proposed no STEL. DFG”’and HSE‘”’ 
have adopted the same value as an 8-hour TWA and an 
MAK. The HSE(33) uses the same values as an STEL. 
Several states have set guidelines or standards for 
glutaraldehyde in ambient air(“) ranging from 6.0 pg/m’ 
(Virginia) to 7.0 @in’ (North Dakota) to 14.0 pg/iii’ 
(Connecticut) to 17.0 p g / d  (Nevada). 

(CALIOSHA) 

List of Lists,” Sacramento CA (February 1997) 
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Detern?inntior? in Air: Si gel; Acetonitrile; High-pressure 
liquid chromatography/Ultraviolet; NIOSH IV, Method 
#2532. 
Permissible Coriceiitratiorz in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes ofEiztry: Inhalation, skin absorption, ingestion, skin 
andlor eye contact. Can be absorbed through the skin. 
Hrirnzful Effects and Symptoms 
Short Tern? Exposure: Irritates the eyes, skin, and 
respiratory tract. Inhalation: 0.3 ppm can cause nose and 
throat irritation. 0.4 ppm has caused headaches. 0.5 ppm has 
been described as intolerably irritating. Skin: Can cause 
irritation. Contact with a 5% solution can sensitize the skin 
and cause an allergic response to  subsequent contact of 
much lower concentrations. Eyes: Vapors of  a 2% solution 
(0.4 pptn) have produced irritation. Ingestion: Can cause 
irritation of the mouth and stomach. The LD,,-oralratis 134 
mgikg (moderately toxic). 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause chemical sensitization, skin allergy and 
asthma. Exposure may cause liver and nervous system 
damage. Glutaraldehyde tnay cause mutations, handle with 
extreme caution. 
Points of Attrick: Eyes, skin, respiratory system, liver, 
central nervous system. 
Medical Surveillrmce: If symptoms develop or  
overexposure has occurred, the following may be useful: 
Liver function tests. Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
Note: Testing by NIOSH has not been completed to 
determine the carcinogenicity o f  glutaraldehyde and related 
low-molecular-weight-aldehydes. However, the limited 
studies to date indicate that these substances have chemical 
reactivity and mutagenicity similar to acetaldehyde and 
malonaldehyde. NIOSH recommends that acetaldehyde and 
tnalonaldehyde be considered potential occupational 
carcinogens in conformance with the OSHA carcinogen 
policy. Therefore, NIOSH recommends that careful 
consideration should be given to reducing exposures to 
related aldehydes such as gluteraldehyde. Exposure to 
acetaldehyde has produced nasal tumors in rats and 
laryngeal tumors in hamsters, and exposure to 
tnalonaldehyde has produced thyroid gland and pancreatic 
islet cell tumors in rats. Further information can be found in 
the "NIOSH Current  Intelligence Bulletin 55: 
Carcinogenicity of  Acetaldehyde and Malonaldehyde, and 
Mutagenicity o f  Related Low-Molecular-Weight  
Aldehydes" [NIOSH Publication No. 91-1 12.1 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 

this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Refererices: 

New York State Department of Health, "Chemical Fact 
Sheet; Glutaraldehyde, " Albany, NY, Bureau of Toxic 
Substance Assessment (April 1986). 
New Jersey Department of  Health and Senior Services, 
"Hazardous Substance Fact Sheet: Glutaraldehyde," 
Trenton, NJ (February, 1989, rev. April 1994, January 
2000). h t t p : / / ~ ~ ~ ~ ~ ~ . s t a t e . n i  .us/heal thleoIilt.tkwebi0960.pdf 
Sax, N.I., Ed., "Dangerous Properties of Industrial 
Materials Report, " 1 ,  No. 7, 2-4 ( 1  98 I ). 
California Environmental Protection Agency "Chemical 
List of  Lists," Sacramento CA (February 1997). 

Glyodin 

Use Type: Fungicide and algaecide 
CAS Number: 556-22-9 
Forniulri: C,,H,,N,O, 
Syrioizynzs: Glyodin acetate; Glyoxide; Glyoxide dry; 2- 
Heptadecyl-4,5-dihydro-lH-iinidazolyl tnonoacetate; 2- 
H e p t a d e c y I 2 - H e p t a d e c y I -2 - 
itnidazoline acetate; 2-Heptadecyl-2-itnidazoline acetate; 
1 H-Imidazole, 2-heptadecyl-4,5-dihydro-, tnonoacetate; 2- 
Imidazoline, 2-heptadecyl-, tnonoacetate 
Trrirle Nmnes: CRAG 34 I @ 

Clr eniical Class: I m idazo le 
EPA/OPP PC Code: 043601 
Uses: Not registered in the U.S. 
Crrrciiiogeri/HaZrrrrliz(ir(l Cl(issijictrtions 
Label Signal Word: WARNING, CAUTION or DANGER 
Description: Light orange crystalline solid. Insoluble in 
water. MeltingiFreezing point = 62°C. Density = 1.032 @ 
20°C. 
Iriconipritibilities: May not be compatible with nitrates. 
Moisture tnay cause hydrolysis or other forins of  
decomposition. Forins toxic nitrogen oxides when heated to 
decomposition. 
Deternziirritiun iri Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)] ."~)  
Perniissible Coiicentrtitioii in Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrirntful Effects rind Syniptonis 
Short Ternr Esposrrre: Contact with eyes or skin tnay cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 

g I y ox a I id i t i  e acetate ; 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vonziting when forrriu fations corrtaining petro  feu^?^ solvents 
ure ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 

Glyp hosate (ANSI) 

Use Type: Herbicide 
CAS Number: 107 1-83-6 
Forniula: C,H8N0,P; HOCOCH,NHCH,PO(OH), 
Synonynts: Glyfosaat (Dutch); Glifosate (German); 
Glifosato (Spanish); Glycine, N-(phosphonomethy1)-; 
Phosphonomethyliminoacetic acid; N-Phosphonomethyl 
glycine; N-(Phosphonomethy1)-glycine 
Trade Nrmies: ACCORD@; AQUANEAT@, Cerexagri Inc. 
(USA); Nufarm (Australia); CAMPAIGN@, Monsanto 
(USA); COSMIC@, Calliope (France); FALLOW 
MASTER@, Monsanto (USA); FIELD MASTER@, 
Monsanto (USA); FIRE POWER@, Monsanto (USA); 
FLAME PLUS@, Agrochemicals del Ecuador 
(AGROCHEM) (Ecuador); FONT 360@, Agrochemicals del 
Ecuador (AGROCHEM) (Ecuador); FOZZATE@, 
Makhteshim-Agan Industries (Israel); GALLUP@; GLAND- 
UP@, Veterinary & Agricultural Products Manufacturing 
Co., Ltd. (VAPCO) (Jordan); GLION@, Milenia Agro 
Ciencias (Brazil); GLYCEL’, Excel Industries (India); 
GLY-FLO@, Micro Flo (USA); GLYFOCAL@, Calliope 
(France); GLYFOS’, Cheminova (Denmark); GLY PRO@, 
Dow AgroSciences (USA); GLYTEX@, Veterinary & 
Agricultural Products Manufacturing Co., Ltd. (VAPCO) 
(Jordan); GLY WEED@, Sabero Organics (India); 
GROUND-UP@, Veterinary & Agricultural Products 
Manufacturing Co., Ltd. (VAPCO) (Jordan); KEN-ROUND 
EXTRA@, Kenso Corp. (Malayasia); KEN-STAR PLUS@, 
Kenso Corp. (Malayasia); KLEERAWAY@, Monsanto 
(USA); LANDMASTER@, Monsanto (USA); LIDER@, 
Pyosa Agroquimicos (Mexico); MON 0573@, Monsanto 
(USA); MON 21 39@, Monsanto (USA); OXALIS@, Calliope 
(France); PONDMASTER@; RANGER@; RAZOR@, Nufarm 
(Australia); READY MASTER@, Monsanto (USA); 
RODEO@, Monsanto (USA); ROPHOSATE’, Rotam 
Agrochemical (Hong Kong); ROUNDUP@, Monsanto 
(USA); SANOS@, Sanonda (Australia); STANDOUT*, 

BASF Agricultural Products Group (Germany); SWEEP@, 
United Phosphorus (India); TOUCHDOWN@, Syngenta 
(Switzerland); TREVISSIMO@, Calliope (France); TROP@, 
Milenia Agro Ciencias (Brazil); ZPP 1560 AS 
HERBICIDE@, Syngenta (Switzerland 
Producers: Agrimor International (USA); Agsin 
(Singapore); Aimco Pesticides Ltd. (India); Agrochemicals 
del Ecuador (AGROCHEM) (Ecuador); Alcotan 
Laboratories (Spain); Atanor S.A. (Argentina); BASF 
Agricultural Products Group (Germany); Bhageria Dye- 
Chem (India); Biesterfeld Siemsgluess International. GmbH 
(Germany); Calliope (France); Chemia (Italy); Cheminova 
(Denmark); China Chemical (China); Dow AgroSciences 
(USA); DuPont Crop Protection (USA); Ehrenstorfer, Dr. 
(Germany); Excel Industries (India); Hindustan Insecticides 
(India); Jiangmen Pesticide Factory (China); Kenso Corp. 
(Malayasia); Ki-Hara Chemicals Ltd. (UJC); Hokko 
Chemical Industry (Japan); Indiclay (India); Jingma 
Chemicals Ltd. (China); Makhteshim-Agan Industries 
(Israel); Micro Flo (USA); Milenia Agro Ciencias (Brazil); 
Monsanto (USA); Nufarin (Australia); Pyosa Agroquimicos 
(Mexico); Quantum Chemicals (USA); Rotam 
Agrochemical (Hong Kong); Sabero Organics (India); 
Sanonda (Australia); Scotts Company (USA); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sinon (Taiwan); 
Syngenta (Switzerland); United Phosphorus (India); 
Veterinary & Agricultural Products Manufacturing Co., Ltd. 
(VAPCO) (Jordan); Whyte Agrochemicals (UK); Zago Asia 
Ltd. (Singapore) 
Ch eniiccil Class: P hosp h in ic acid 
EPMOPPPCCotle:417300;471300 usecodeNo. 417300 
Crilifornia DPR Clienticril Code: 2997 
ICSC Number: 0 160 
RTECS Nunzber: MCI 075000 
Uses: A General Use Pesticide (CUP). Glyphosate is a 
broad-spectrum, nonselective systemic herbicide used for 
control of annual and perennial plants including grasses, 
sedges, broad-leaved weeds, fruit orchards, vineyards, and 
woody plants. Frequently used on plantation crops such as 
tea, bananas, coffee, coconut, cocoa, mangoes and palms. 
As a pre-crop emergence control, it is used on vegetables, 
beet, okra, soya beans, lucerne, figs, kiwi, olives cereals, 
cotton, etc.) I t  can be used on non-cropland, aquatic weed 
control, and pre-harvest desiccation of cotton, cereals, peas 
and beans. I t  controls suckers on fruit trees. Glyphosate 
itself is an acid, but it is commonly used in salt form, most 
commonly the isopropylamine salt. It may also be available 
in acidic or trimethylsulfonium salt forms. It is generally 
distributed as water-soluble concentrates and powders. 
Hunirirt toxicity (Ioiig-terni)(”): Very low-700.00 ppb, 
MCL (Maximum Contaminant Level) 
Fish toxicity (tli r e~ l io l1 ) (~~) :  Very I ow-26000.00 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 



 

494 GlvDhosate 

U.S. Maximum Allowable Residue Levels for Glyphostrte Fruit, Citrus, Group 10 0.5 
(40 CFR 180.364): 
CROP 
Acerola 
Alfalfa, Forage 
Alfalfa, Hay 
Almond, Hulls 
Aloe Vera 
Am in Hge I la 
Animal Feed, Nongrass, Group I8 
Artichoke, Jerusalem 
Asparagus 
Atemoya 
Avocado 
Bamboo, Shoots 
Banana 
Barley, Bran 
Barley, Grain 
Beet, Sugar, Dried Pulp 
Beet, Sugar, Roots 
Beet, Sugar, Tops 
Berry Group 13 
Betelnut 
Biriba 
Borage, Seed 
Breadfruit 
Cacao Bean 
Cactus, Fruit 
Cactus, Pads 
Canistel 
Canola, Meal 
Canola, Seed 
Cattle, Liver 
Chaya, Leaves 
Cheriinoya 
Citrus, Dried Pulp 
Coconut 
Coffee, Bean 
Corn, Field, Forage 
Corn, Field, Grain 
Cotton, Gin Byproducts 
Cotton, Undelinted Seed 
Crambe, Seed 
Cranberry 
Custard Apple 
Date, Dried Fruit 
Dokudami, Leaves 
Durian 

Epazote, Leaves 
Feijoa 
Fig 
Fish 
Flax, Meal 
Flax, Seed 

Egg 

PPm 
0.2 
175 
400 
25 
0.5 
0.2 
400 
0.2 
0.5 
0.2 
0.2 
0.2 
0.2 
30 
20 
25 
10 
10 
0.2 
1 
0.2 
0.1 
0.2 
0.2 
0.5 
0.5 
0.2 
15 
10 
0.5 
1 
0.2 
1.5 
0.1 
1 
6 
1 
100 
15 
0.1 
0.2 
0.2 
0.2 
2 
0.2 
0.05 
1.3 
0.2 
0.2 
0.25 
8 
4 

Fruit, Pome, Group 1 1  0.2 
Fruit, Stone, Group 12 0.2 
Galangal, Roots 0.2 
Ginger, White, Flower 0.2 
Goat, Liver 0.5 
Gourd, Buffalo, Seed 0.1 
Governor’s Plum 0.2 
Gow Kee, Leaves 0.2 
Grain, Aspirated Fractions 100 
Grain, Cereal, Except Barley, Field Corn, 
Grain Sorghum, Oats and Wheat 
Grain, Cereal, Forage, Fodder 
and Straw, Group 16 100 

Grain, Crops, Except Wheat, Oats, 
Grain Sorghum, Barley 0.1 
Grape 0.2 
Grass, Forage, Fodder and Hay, Group 17 300 
Guava 0.2 

0.2 
7 

0.1 

Herb and Spice Group 19 
Herb and Spice Group 19 
Hog, Kidney 4 
Hog, Liver 0.5 
Hop, Dried Cones 7 
Horse, Liver 0.5 
llama 0.2 
Iinbe 0.2 
Imbu 0.2 
Jaboticaba 0.2 
Jackfruit 0.2 
Jojoba, Seed 0.1 
Juneberry 0.2 
Kava, Roots 0.2 
Kenaf, Forage 200 
Kiwifruit 0.2 
Lesquerella, Seed 0.1 
Leucaena, Forage 200 
Lingonberry 0.2 
Longan 0.2 
Lychee 0.2 
Mainey Apple 0.2 
Mango 0.2 
Mangosteen 0.2 
Marmalade box 0.2 
Meadowfoam, Seed 0.1 
Mioga, Flower 0.2 
Mustard, Seed 0.1 
Nut, Pine 1 
Nut, Tree, Group 14 1 
Oat, Grain 20 
Okra 0.5 
Olive 0.2 
Oregano, Mexican, Leaves 2 
Palm Heart, Leaves 0.2 
Palm, Oil 0.1 
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Papaya 
Papaya, Mountain 
Passionfruit 
Pawpaw 
Peanut 
Peanut, Forage 
Peanut, Hay 
Pepper Leaf, Fresh Leaves 
Peppermint, Tops 
Perilla, Tops 
Persimmon 
Pineapple 
Pistachio 
Pomegranate 
Poultry, Meat 
Poultry, Meat Byproducts 
Pulasan 
Quinoa, Grain 
Rambutan 
Rapeseed, Meal 
Rapeseed, Seed 
Rose Apple 
Safflower, Seed 
Salal 
Sapodi I la 
Sapote, Black 
Sapote, Mamey 
Sapote, White 
Sesame, Seed 
Sheep, Liver 
Shellfish 
Sorghum, Grain, Grain 
Soursop 
Soybean, Forage 
Soybean, Hay 
Soybean, Hulls 
Soybean. Seed 
Spanish Lime 
Spearmint, Tops 
Star Apple 
S t arfru i t 
Stevia, Dried Leaves 
Strawberry 
Sugar Apple 
Sugarcane, Cane 
Sugarcane, Molasses 
Sunflower, Seed 
Surinam Cherry 
Tamarind 
Tea, Dried 
Tea, Instant 
Teff, Grain 
Ti, Leaves 
Ti, Roots 
Ugli Fruit 

0.2 
0.2 
0.2 
0.2 
0.1 
0.5 
0.5 
0.2 
200 
1.8 
0.2 
0.1 
1 
0.2 
0.1 
1 
0.2 
5 
0.2 
15 
10 
0.2 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.5 
3 
15 
0.2 
100 
200 
100 
20 
0.2 
200 
0.2 
0.2 
1 
0.2 
0.2 
2 
30 
0.1 
0.2 
0.2 
I 
7 
5 
0.2 
0.2 
0.5 

Vegetable, Brassica, Leafy, Group 5 
Vegetable, Bulb, Group 3 0.2 

0.2 

Vegetable, Cucurbit, Group 9 0.5 
Vegetable, Foliage of Legume, Except 
Soybean, Subgroup 7a 0.2 
Vegetable, Fruiting, Group 8 0.1 
Vegetable, Legume, Group 6 5 
Vegetable, Root, Except Sugarbeet, 
Subgroup 1 b 0.2 
Wasabi, Roots 0.2 
Water Spinach, Tops 0.2 
Watercress, Upland 0.2 
Wax Jambu 0.2 
Wheat, Grain 5 
Wheat, Milled Fractions, Except Flour 20 
Yacon, Tuber 0.2 
Crirciiru~eri/Hrizrirrl Clrissijicritioiis 
U.S. EPA Carcinogens: Group E, Unlikely to be 
Carcinogen 
Label Signal Word: WARNING-EPA Toxicity Class I I  
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR)"',") 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of  
contaminants (CAL) 
Actively registered pesticide in California. 

Descripfiun: Glyphosate, is a colorless crystalline powder. 
Often used as a liquid in a carrier solvent which may change 
physical and toxicological properties. Soluble in water; 
solubility = 10' ppm @ 25°C. Molecular weight = 169.08. 
MeltingiFreezing point = 230°C. Log K,,,, = Negative. 
Unlikely to bioaccumulate in marine organisms. 
IIiconipatibilities: So I u t ions are corrosive to iron , u n I i n  ed 
steel, and galvanized steel forming a highly combustible or 
explosive gas mixture. Do not store glyphosate in containers 
made from these materials. 
Permissible Exposure Limits iri Air: N o  OELs have been 
established in the US for this chemical. The former USSR'" 
43) has set a ceiling value in workplace air of 1 .5 nigiin'. 
Permissible Concerrtrrition in Writer: The U.S. EPA has 
developed data on glyphosate including a no-observed- 
adverse effects level (NOAEL) of 10 mgikglday. This 
corresponds to a drinking water equivalent level of3.5 mg/L 
from which a lifetime health advisory of 0.7 mg/L was 
derived. California'") has set a guideline of 0.5 mg/L for 
drinking water. 
Detertninrrtion i\i Writer: Analysis of glyphosate is by a 
high-performance liquid chromatographic (HPLC) method. 
Routes ofEiitry: Inhalation, ingestion, through the skin. 
Hrrrnlfr I Effects riii rl Sy riiptoiiis 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Exposure to high levels can cause nausea, 
vomiting, diarrhea, decreased blood pressure, and 
convulsions. High exposures can cause arrhythmia and 
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possible death. The acute LD,,-oral for rats is 5600 ingikg 
(insignificantly toxic). 
Long Term Exposure: May cause liver and kidney damage. 
It does not seem to exhibit reproductive effects, 
mutagenicity or carcinogenicity in animal studies. 
Points ofilllack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase, liver. kidney, heart. 
Medical Surveillarice: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of  the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Ifthis 
chemical contacts the skin, remove contaminated clothing 
and wash itnrnediately with soap and water. When this 
chemical has been swallowed, get medical attention. Give 
large quantities ofwater and induce vomiting. Do not make 
an unconscious person vomit. If this chemical has been 
inhaled, remove from exposure and transfer promptly to a 
medical facility. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Glyphosate,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:llextoxnet.orst.eduipips/.pl~pliosa.htm 
EPA, Office of Pesticide Programs, Pesticide Residue 
L i m i t s ,  “ G l y p h o s a t e , ”  4 0  C F R  1 8 0 . 3 6 4 ,  
http:i/~~~w.el,a.pov/pesticidesifood/vie~vtols. htni 
U.S. Environmental Protection Agency, “Health 
Advisory: Glyphosate,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency ‘‘Chemical 
List of  Lists,” Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Glyphosate,” 
Trenton NJ (June 1999). 
littli://~vww.state.ni .usihealth/eot-iiitk\.\.ebij 1 39.pdP 
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Halosulfuron-methyl 

Use Type: Herbicide 
CAS Number: 100784-20- 1 
Formula: C,,H,,CIN,O,S 
Syri onynzs: 3 - C  h 1 o r  0 -  5 - [ ( (  (( 4 , 6  - d i in e t h oxy -2 - 
pyrimidinyl)amino)carbonyl)a~nino)sulfonyl]- 1 -methyl- 1 H- 
pyrazole-4-carboxylic acid, methyl ester; Halosulfuron; 
Met h y 1 3 - c h 1 or  o - 5 - ( 4 , 6  - d i in e t h o x y p y r i in id i n -2 - y I 
carbamoylsulfamoy1)- 1 -methyl pyrazole-4-carboxylate; 1 H- 
Pyrazole-4-carboxylic acid, 3-chloro-5-[((((4,6-diinethoxy- 
2-pyrimidinyl)a1nino)carbonyl)amino)sulfonyl]- 1 methyl-, 
methyl ester (9CI) 
Trade Names: ACHlVA@, Nissan Chemical Industries 
(Japan); BATTALION@, Monsanto (USA); F2636, FMC 
Agricultural Products (USA); MANAGE@, Monsanto 
(USA), canceled 7/9/1997; MON@, Monsanto (USA); NC- 
3 19@, Nissan Chemical Industries (Japan); PERMIT’, 
Monsanto (USA); SANDEA@, Gowan (USA); SEMPRA 
CA’, Monsanto (USA) 
Producers: Dow AgroSciences (USA); FMC Agricultural 
Products (USA); Gowan (USA); Monsanto (USA); Nissan 
Chemical Industries (Japan) 
Ciienzicril Clrrss: Sul fonylurea 
EPA/OPP PC Code: 12872 1 
Crrliforniri DPR Clienzical Code: 39 19 
Hunzarz toxicity (lo~zg-terni)(~”: Very low-700.00 ppb, 
Health Advisory 
Fish toxicity (tlire~holrl)(~”: Very low-3584.60429 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrisiniunz Allowrible Residue Levels f o r  
Hrrlosulfuron (40 CFR 180.479): 

CROP PPm 
A Imond, hu I Is 
Asparagus 0.8 
Asparagus 2 

0.2 

Bean, dry, seed 0.05 
Bean, snap, succulent 0.05 
Cattle, mbyp 0.1 
Corn, field, forage 0.2 

Corn, field, stover 0.8 
Corn, pop, grain 0.05 
Corn, pop, stover 0.8 
Corn, sweet, forage 0.2 

Corn, field, grain 0.05 

Corn, sweet, kernel plus cob 
with husks removed 0.05 

Corn, sweet, stover 0.8 
Cotton, gin byproducts 0.05 
Cotton, undelinted seed 0.05 
Goat, inbyp 0.1 

Hog, “byp 
Horse, mbyp 
Melon subgroup 9a 
Nut, tree, group 14 
Pistachio 
Rice, grain 
Rice, straw 
Sheep, mbyp 
Sorghum, grain, forage 
Sorghum, grain, grain 
Sorghum, grain, stover 
Squashlcucumber, 
subgroup 9b 

Sugarcane, cane 
Tomato 
Vegetable, fruiting, 
group 8 

0.1 
0.1 
0. I 
0.05 
0.05 
0.05 
0.2 
0.1 
0.05 
0.05 
0.1 

0.5 
0.05 
0.05 

0.05 
C(ircin ogedHrizrrrd Classijications 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: WARNING or CAUTION 
Description: Molecular weight = 434.8 105. 
Iiiconzpcrtibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forins explosive salts 
of silver oxalate. 
Permissible Concentrtrtion in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrrnzfiil Effects rriid Syntptonzs 
Short Ternt Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPK if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
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“Halosulfuron,” 40 CFR 180.479. 
htti1.L www epa.gov/pesticides/food’viewtols.littii 

Ha I ox yf o p-m et h y I 

Use Type: Herbicide 
CAS Nuniber: 69806-40-2 
Forniula: C,,H I,CIF,NO, 
Synonyms: 2 - [ 4 - (( 3 - C h I o r o - 5 - t r i f I u o r o in e t h y 1-2 - 
pyridinyl)oxy)phenoxyl]propanoic acid, methyl ester; 
Methyl-2-[4-((3-chloro-5-(trifluoromethyl)-2- 
pyridinyl)oxy)phenoxy]propanoate; Propanoic acid, 2-[4- 
((3-chloro-5-(trifluoro1nethyl)-2-pyridinyl)oxy)phenoxy]-, 
methyl ester 
TrarleNririzes: BRN@ 15096 15; DOWC0@453-ME (methyl 
ester), Dow AgroSciences (USA); DOWCO@ 543 EE 
(haloxyfopethoxyethyl), Dow AgroSciences (USA); 
GALLANT@; VERDICT@; ZELLEK 
Producers: Dow AgroSciences (USA) 
Cliemical Clriss: Chlorophenoxy; aryloxyphenoxy propionic 
acid 
EPMOPP PC Code: 12520 1 
Uses: The coininon name haloxyfop is also used for 
haloxyfop-methyl and haloxyfop-ethoxyethyl. Both are 
selective pre-emergence and post-emergence herbicides 
used to control annual and perennial grasses. They are used 
on sugar beets, potatoes, oilseed, leaf vegetables, onions, 
strawberries, sunflowers and other crops. 
H~inzrin toxicity (long-term)i77): Extra high-0.04736 ppb, 
CHCL (Chronic Huinan Carcinogen Level) 
Fish toxicity (tIire~holrl)(~~): Intermediate43.4272 1 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crirciiiogeri/Hrizrirrl Clrissijkations 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
Regulritory Autliority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CALIOSHA) as chlorophenoxy 

Description: Haloxyfos is a white crystal with an offensive 
odor. Haloxyfos methyl is an amber to straw yellow sold; it 
has a mild aromatic odor. Haloxyfos-ethoxyethyl is a 
colorless crystal which hydrolyzes to haloxyfos under acidic 
and alkaline conditions. Vapor pressure = 6.5 x 10.’ ininHg 

Permissible Coizcentrrition iri Writer: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, absorbed through the 
skin. 
Hnrmful Effects ririil Syniptonis 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 

chlorophenoxy pesticides 

pesticides 

@ 20°C. 

coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, voiniting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of  lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of  
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Long Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mg/m’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction 
Points of Attrick: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Merlicril Surveillmice: If sy in pt oms deve I o p or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of  the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 

voiniting when joriiiulutions contuining petroleuin solvents 
uye ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile,” Oregon State 
University, Corvallis, O R  (September 1994). 
http:i/extoxnet.orst.edu/pips:halox~fo.litiii 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Heptachlor 

Use Type: Insecticide 
CAS Number: 76-44-8 
Furmulri: C ,,H,CI, 
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Alert: Registration of heptachlor-containing pesticides was 
canceled in 1988 by the U.S. EPA with the exception of its 
use for termite control outside of dwellings by in-ground 
(subsurface) insertion. Infants have been exposed to 
heptachlor and heptachlor epoxide through mothers’ milk, 
cows‘ milk, and commercially prepared baby foods. I t  
appears that infants raised on mothers’ milk run a greater 
risk of ingesting heptachlor epoxide than if they were 
fedcows’ milk and/or commercially prepared baby food. 
Persons living and working in or near heptachlor treated 
areas have a particularly high inhalation exposure potential. 
Human toxicity (long-term): Very high. 
Synoiiyms: 3-Chlorochlordene; E 33 14; ENT 15,152; 
Eptacloro (Italian); 1,4,5,6,7,8,8-Eptacloro-3a,4,7,7a- 
tetraidro-4,7-endo-metano-indene (Italian); GPKh; HEPTA; 
3,4,5,6,7,8,8-Heptachlorodicyclopentadiene; 3,4,5,6,7,8,8a- 
Heptachlorodicyclopentadiene; Hepachloor-3a,4,7,7a- 
tetraliydro-4,7-endo-methano-indeen (Dutch); Heptach lore 
(French); Heptachlorane; 1,4,5,6,7,8,8-Heptachloro- 
3 a ,  4 , 7 , 7  a -  t e t r a h y d r o  - 4 , 7  -in e t h a n  o - I H - i n d e n e ; 
1,4,5,6,7,10,1 O-Heptachloro-4,7,8,9-tetraliydro-4,7- 
e ndom e t h y 1 en e i n  d ene ; 1,4,5,6,7,8,8 a- H e p t ach I o ro- 
3a,4,7,7a-tetrahydro-4,7-1nethanoindene; 1,4,5,6,7,8,8- 
He p t ac h 1 or o - 3 a,4,7,7 a- t e t ra h y d ro-4,7 -met h an o i n d e n e ; 
1 (3a),4,5,6,7,8,8-Heptachloro-3a( 1),4,7,7a-tetrahydro-4,7- 
inethanoindene; 1,4,5,6,7,8,8-Heptacliloro-3a,4,7,7a- 
tetra h y d ro -4,7 -in e t h an o 1 - 1 H - i n d e ne ; 1,4,5,6,7,8,8 - 
Heptachloro-3a,4,7,7,7a-tetrahydro-4,7-1iiethelene Indene; 
1,4,5,6,7,8,8-Heptachlor-3a,4,7,7,7a-tetrahydro-4,7-~~~~- 
methano Inden (German); Heptacloro (Spanish); 4,7- 
Methanoindene, 1,4,5,6,7,8,8-heptachloro-3a,4,7,7a- 
tetrahydro-; NCI-COO 180 
Trrirle Names: AAHEPTA@; AGROCERES@; ARBINEX 
30TN@; BIARBINEX@; CUPINCIDA@; DRINOX@; E 
33 i4@; FENNOTOX@; H E P T A G R A N ~ ;  H E P T A M U L ~ ;  
H E P T O X ~ ;  INDENE@; RHODIACHLOR@; T E R M I D E ~ ;  
VELSICOL 104.@, Velsicol Chemical Corporation (USA), 
canceled 912811 987 
Producers: Ehrenstorfer, Dr. (Germany); Sankei Chemical 
(Japan); Velsicol Chemical Corporation (USA) 
Clieniicul Cliiss: Orhanochlorine 
EPMOPP PC Code: 04480 1 
Crilijoriiiri DPR Clieniicul Code: 3 17 
ICSC Number: 0743 
RTECS Number: PC0700000 
EEC Number: 602-046-00-2 
Uses: The only coininercial use still permitted is for fire ant 
control in power transformers. Heptachlor is still available 
outside the U.S. Heptachlor is an organochlorine cyclodiene 
insecticide, first isolated from technical chlordane in 1946. 
During the 1960s and 1970s, it was used primarily by 
farmers to kill termites, ants, and soil insects in seed grains 
and on crops, as well as by exterminators and home owners 
to kill termites. Before heptachlor was banned, formulations 
available included dusts, wettable powders, emulsifiable 

concentrates, and oil solutions. It acts as a nonsystemic 
stomach and contact insecticide. An important metabolite of 
heptachlor is heptachlor epoxide, which is an oxidation 
product formed from heptachlor by inany plant and animal 
species. 
Huninrt toxicity (Iong-ter~it)(~~): Extra high-0.40 ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (tli re~l iolr l ) (~~):  Extra h ig h-0.0 5276 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maxiniuni Allowable Levels for  
The Food and Drug Administration (FDA) limits the amount 
of heptachlor and heptachlor epoxide on raw food crops and 
on edible seafood to from 0-10 parts per billion (ppb), 
depending on the type of food product. The limit on edible 
seafood is 300 ppb, and for the fat of food-producing 
animals is 200 ppb. 
Crirciriogeii/IIiizarrl Ckissijications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen; Developmental toxin 
IARC: Group 2B, possible carcinogen 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Probable ED 
Re~ulrrtory Authority: - 

Air Pollutant Standard Set (ACGIH)“) (DFG)‘’) (HSE)”’) 
(OSHA)(’8) (Argentir~a)‘~‘) (former USSR)(4’) (Several 
State s)(60) 
Banned or Severely Restricted (many countries) (UN)(”) 
Carcinogen (Animal Positive) (IARC) (NCI)‘” 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
Contaminants (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Containinants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFR117.3 (same as CERCLA, see below); 40CFR423, 
Appendix A, Priority Pollutants; Section 3 I3 Water 
Priority Chemicals (57FR4133 1, 9/9/92); 40CFR40 1.15 
Section 307 Toxic Pollutants 
EPA Hazardous Waste Number (RCRA No.): P059; 
DO3 1 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA Toxicity Characteristic (Section 26 I .24), 
Maximum Concentration of Contaminants, regulatory 
level, 0.008 mg/L 
RCRA 40CFR268.48; 61 FRI 5654, Universal Trcatment 
Standards: Wastewater (mg/L), 0.00 12; Nonwastewater 
(ingikg), 0.066 
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RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): 8080(0.05); 8270( 10) 
Safe Drinking Water Act: MCL, 0.0004 mg/L; MCLG, 
zero. 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.45 4 kg) 
EPCRA Section 3 13 Form R de niininius concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 
Canada, WHMIS, Ingredients Disclosure List 

U S .  M(ixinzunz Allowable Residue Levels f o r  Iieptaclrlor: 

CROP PPm 
Raw food crops and on edible seafood 0-10 
Edible seafood 300 

Descriptioiz: Heptachlor is a white, crystalline solid. 
Camphor-like odor. Insoluble in water. Molecular = weight 
373.34. Boilingpoint = 135-145°C. MeltinglFreezing point 
= 95-96°C (pure); 46-74°C (technical product). Vapor 
pressure = 2.9 x lo4 mmHg @ 25. Hazard Identification 
(based on NFPA-704 M Rating System): Health 3, 
Flainrnability 0, Reactivity 0. Log KO," = 5.41. Values at or 
above 3.0 are likely to bioaccuinulate in  marine organisms. 
lriconzprrtibilities: Reacts with strong ox id i zers . Attacks 
metal. Forins hydrogen chloride gas with iron and rust 
above74"C. 
Perniissible Exposure Liiizits in Air: The OSHA") PEL is 
0.5 mg/m3 TWA, with the notation "Skin" indicating the 
possibility ofcutaneous absorption. NI0SH'')and ACGIH'" 
recoinmend the same airborne limit as OSHA. This same 
TWA has been set by the Argentine(35) by Germany'') and 
the U.K.(3'), but with different STEL's in each case: 1.5 
mglin' in the Argentine, 2.0 in  the U.K. and 5.0 in Germany. 
The N10SH(2) IDLH level = [Ca]35 mg/m3. The former 
USSR has set'" 43) a much lower limit of 0.01 m g h 3  in 
workplace air and values in ambientair of residential areas 
of 0.001 mg/in3 on a once daily basis and 0.0002 inglm3 on 
a daily average basis. A number of states have set guidelines 
of standards for heptachlor in ambient air@') ranging from 
0.0068 , u g h 3  (Massachusetts) to 0.18 pgiin' (Pennsylvania) 
to 1.19 pglin' (Kansas) to 1.7 pglm' (New York) to 2.5 
pglm' (Connecticut and South Carolina) to 5.0 pgirn' 
(Florida and North Dakota) to 8.0 pglm' (Virginia) to 12.0 
pglin' (Nevada). 
Detertizirzrrtion iiz Air: Collection by Chroinosorb tube- 102; 
Toluene; Gas chromatography/Electrochemical detection; 
NlOSH 11(5), Method #S287'I8'. 
Pernzissible Concentrrrtion in Woter: EPA recoininends a 
restriction to a maximum of 2.78 ppt (parts per trillion) of 
heptachlor of drinking water or seafood [2.78 ppt (parts per 
trillion)] that you eat each day. For longer exposures, a child 
should not drink water with greater than 5,000 ppt 
heptachlor or 150 ppt (parts per trillion) heptachlor epoxide. 

Fat of food-producing animals 200 

To protect freshwater aquatic life: 0.0038 pglL as a 24 hour 
average, never to exceed 0.52 pg/L. To protect saltwater 
aquatic life: 0.0036 pglL as a 24 hour average, never to 
exceed 0.053 pg/L. To protect human health: preferably 
zero. An additional lifetime cancer risk of 1 in 100, 000 is 
imposed by a concentration of 2.78 ngll (0.00278 pg/L)."). 
The USEPA has set health advisories(") for heptachlor and 
heptachlor epoxide. The lifetime health advisory is 17.5 
pg/L for heptachlor and 0.4 pglL for heptachlor epoxide. 
Mexico'35) has set limits of 0.01 8 ingiL (1 8 pg/L) for both 
heptachlor and heptachlor epoxide in drinking water, 0.2 
p g / L  for heptachlor in coastal watersand 2.0 pg/L for 
heptachlor in estuaries. The former USSR'". 43) has set a 
limit of 50 pglL of heptachlor i n  water bodies used for 
domestic purposes. WHO'"' has set a limit of 0.1 pgi l ,  in 
drinking water for heptachlor. Several states have set 
guidelines and standards for heptachlor and heptachlor 
epoxide in drinking water(6'). Illinois has set a standard of 
0.1 pg/L for both heptachlor and heptachlor epoxide. 
Guidelines have been set for heptachlor ranging from 0.02 
pglL (California) to 0.1 pglL (Minnesota) to 0.104 pglL 
(Kansas) to 0.23 pglL (Maine) to 0.50 pg/L (Arizona). 
Guidelines have been set for heptachlor epoxide in  drinking 
water@') ranging from 0.006 pg/L (Kansas and Minnesota) 
to 0.10 pglL (California). The U.S. EPA has recently'") 
proposed drinking water inaxiinuin contaminant levels for 
heptachlor at 0.4 pglL and heptachlor epoxide at 0.2 pgiL. 
Deternziiiatioiz in Wuter: Methylene chloride extraction 
followed by gas chromatography with electron capture or 
halogen specific detection (EPA Method 608) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes of Eiztry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
Ilrrrnzful Effects and Synzptorns 
Short Ternz Exposure: Heptachlor can cause a feeling of 
anxiety, headache, dizziness, weakness, a sensation of"pins 
and needles" on the skin, and muscle twitching. Heptachlor 
has been demonstrated to be highly toxic to aquatic life, to 
persist for prolonged periods in the environment, to 
bioconcentrate in organisms at various trophic levels, and to 
exhibit carcinogenic activity in mice. The principal 
metabolite ofheptachlor, heptachlor epoxide is more acutely 
toxic than heptachlor. Most of what we know about the 
health effects of these pesticides comes from studies on 
mice and rats fed heptachlor and heptachlor epoxide in  the 
food or water. Very high levels for short periods produce 
serious liver problems. Mice had trouble walking and rats 
developed tremors. High levels of heptachlor in the feed for 
several weeks damaged the livers of rats and the livers and 
adrenal glands of mice. 
Long Ternz Exposure: High or repeated exposure may 
cause brain damage with personality changes, decreased 
memory, difficult coordination and concentration. Higher 
levels can cause tremor, seizures, unconsciousness and 
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death. This substance is possibly carcinogenic to humans. 
There is limited evidence that heptachlor may damage the 
developing fetus. May cause liver and kidney damage. 
Points ofAttack: Central nervous system,liver. Cancer site 
in animals: liver cancer. 
Merlictil Surveillarice: Consider the points of  attack in 
preplacement and periodic physical examinations. Liver and 
kidney function tests. Evaluation for brain effects. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
Referetzces: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Inforination Profile, Heptachlor,” Oregon 
State University, Corvallis, O R  (June 1996). 
http:/lextoxnet.orst.edu/pips/heptachl.htin 
U.S. Department of  Health and Human Services; Agency 
for Toxic Substances and Disease Registry, “ToxFAQs 
for HeptachlorlHeptachlor Epoxide,” Atlanta, GA (April 
1993). http:l/\nvw.atsdr.cdc.gov/toxprofiIesltp 12.html 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Heptachlor,” 
Trenton NJ (March, 1998). 
h t t p : / , : ’ ~ ~ ~ ~ ~ . s t a t e . n i  .uslhealth/eoli/rtkweb::097l.pdf 
U.S. Environmental Protection Agency, Heptachlor: 
Ambient Water Quality Criteria, Washington, DC (1980). 
U.S. Environmental Protection Agency, Heptachlor, 
Health and Environmental Effects Profile No. 108, Office 
of Solid Waste, Washington, D C  (April 30, 1980). 
U.S. Environmental Protection Agency, Heptachlor 
Epoxide, Health and Environmental Effects Profile No. 
109, Office of  Solid Waste, Washington, DC (April 30, 
1980). 
Sax, N.I., Ed., Dangerous Properties of  Industrial 
Materials Report, I ,  No. 8,76-78 (1 98 1) and 6, No. 5 ,  16- 
49 (1986). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Heptachlor Epoxide 

Use Type: Insecticide; a breakdown product of  heptachlor 
CAS Number: 1024-57-3 
Fornzulri: C,,H,CI,O 

Alert: Infants have been exposed to heptachlor and 
heptachlor epoxide through mothers‘ milk, cows‘ milk, and 
commercially prepared baby foods are at risk. It appears that 
infants raised on mothers’ milk run a greater risk of ingesting 
heptachlor epoxide than if they were fed cows’ milk andlor 
commercially prepared baby food. Persons living and 
working in or near heptachlor treated areas have a 
particularly high inhalation exposure potential. 
Syn oiiynzs: EN T 2 5,5 84; E pox yheptac hl or; H C E; 
1,4,5,6,7,8,8-Heptachloro-2,3-epoxy-2,3,3a,4,7,7a- 
hexahydro-4,7-tnethanoindene; 1,4,5,6,7,8,8-Heptachloro- 
2 , 3  - e p o x y -  3 a , 4 , 7 , 7  a -  t e t ra  hydro-4 ,7-  met  h a n o  i n d a n  ; 
2,3,5,6,7,7-Heptachloro- 1 a, 1 b,5,5a,6,6a-hexahydro-2,5- 
methano-2h-indeno( 1,2-b)oxirene; Heptaclorepoxido 
(Spanish); 4,7-Methanoindan, 1,4,5,6,7,8,8-heptachloro-2,3- 
epoxy-3a,4,7,7a-tetrahydro 
Trrrrle Nrmzes: VELSICOL 53 CS 17@, Velsicol Chemical 
Corporation (USA) 
Prorlucers: Ehrenstorfer, Dr. (Germany); Sankei Cheinical 
(Japan); Velsicol Chemical Corporation (USA) 
Clteniicril Clriss: Chlorinated hydrocarbon 
EPMOPP PC Corle: 04480 1 
Criliforiiiti DPR Clteniical Corle: 4073 
RTECS Nuniber: PB9450000 
Uses: An important metabolite of  heptachlor is heptachlor 
epoxide, which is an oxidation product formed from 
heptachlor by many plant and animal species. The only 
commercial use still permitted for heptachlor is for fire ant 
control in power transformers. Heptachlor is still available 
outside the U.S. Heptachlor is an organochlorine cyclodietie 
insecticide, first isolated from technical chlordane in 1946. 
During the 1960s and 197Os, it was used primarily by 
farmers to kill termites, ants, and soil insects in seed grains 
and on crops, as well as by exterminators and home owiiers 
to kill termites. Before heptachlor was banned, formulations 
available included dusts, wettable powders, emulsifiable 
concentrates, and oil solutions. It acts as a nonsystemic 
stomach and contact insecticide. 
Ctrrciiiogeri/Hrizrirrl ClmsiJcritioiis 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen as breakdown 
product of heptachlor 
WHO Acute Hazard: Class 11, moderately hazardous as 
parent compound heptachlor 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrrtory Authority: 

Air Pollutant Standard Set (ACGIH)“) (DFG)”) ( H E ) ( ” ’  
(0s HA)‘‘’’ (Argent i na)(3 ’) (former U SSK)‘”) (Several 
States)@’) 
Banned or Severely Restricted (Many, Many Countries) 
(UN)(”) 
Carcinogen (Animal Positive) (IARC) (NCI)”’ 
List of  priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
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MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
Proposition 65 chemical (CAL) 
The "Director's List" (CALIOSHA) 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; 40CFR401.15 Section 307 Toxic Pollutants as 
hexachlorocyclohexane. 
EPA Hazardous Waste Number (RCRA No.): DO3 1 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents, 
waste number not listed 
RCRA Toxicity Characteristic (Section 26 1.24), 
Maximum Concentration of Contaminants, regulatory 
level, 0.008 mg/L 
RCRA 40CFR268.48; 6 1 FRl5654, UniversalTreattnent 
Standards: Wastewater (rngiL), 0.0 16; Nonwastewater 
(mgikg), 0.066 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): 8080"); 8270( 10) 
Safe Drinking Water Act: MCL, 0.0002 mgiL; MCLG, 
zero 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 

U.S. Muximum AIIowrible Residue Levels for  lieptticlilor 
epoxirle: 

CROP PPm 
Raw food crops and on edible seafood 0-10 
Edible seafood 300 

Description: Heptachlor epoxide is a solid. I t  is an 
oxidation product of heptachlor formed by plants and 
animals, including humans, after exposure to heptachlor. It 
is also present as a contaminant in heptachlor. Practically 
insoluble in water; solubility = 0.350 mg/L. 
MeltingiFreezing point = 160-1 62°C. Molecular weight = 

389.30. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 1, Reactivity 0. 
Soluble in water. Log KO, = 5.41. Values at or above 3.0 are 
likely to bioaccumulate in  marine organisms. 
Iiiconipritibilities: Melted heptachlor with iron and rust. 
Perniissible Exposure Limits in Air: The ACGIH") and 
OSHA") have set a TWA of 0.5 tng/m3 with the notation 
"Skin" indicating the possibility of cutaneous absorption. 
This same TWA has been set by the Argentine(") by 
Germany (3) and the U.K.'3'), but with different STEL's in  
each case: 1.5 mg/m3 in the Argentine, 2.0 in the U.K. and 
5.0 in Germany. The NIOSH") IDLH levelis 100 tng/tn3. 
The former USSR has set'35 43) a much lower limit of 0.01 
mgim3 in workplace air and values in ambientair of 
residential areas of 0.00 1 mg/tn3 on a once daily basis and 
0.0002 mgitn3 on a daily average basis. A number of states 
have set guidelines of standards for heptachlor in ambient 
air@') ranging from 0.0068 pg/tn3 (Massachusetts) to 0.18 
pUg/m3 (Pennsylvania) to 1.19 p g h '  (Kansas) to I .7 pgitn' 
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(New York) to 2.5 pg/m3 (Connecticut and South Carolina) 
to 5.0 pg/rn3 (Florida and North Dakota) to 8.0 pg/m3 
(Virginia) to 12.0 pg/m3 (Nevada). 
Deternziizntioii iiz Air: Collection by Chrotnosorb tube- 102; 
Toluene; Gas chromatographyiElectrochemical detection; 
NIOSH II(5), Method #S287('8). 
Permissible Concentrrition in Wuter: EPA recommends a 
restriction to a maximum of 2.78 ppt (parts per trillion) of 
heptachlor epoxide of drinking water or seafood (2.78 ppt) 
that you eat each day. For longer exposures, a child should 
not drink water with greater than 5,000 ppt (parts per 
trillion) heptachlor or 150 ppt (parts per trillion) heptachlor 
epopxide. To protect freshwater aquatic life: 0.0038 pg/L as 
a 24 hour average, never to exceed 0.52 pg/L. To protect 
saltwater aquatic life: 0.0036 p g / L  as a 24 hour average, 
never to exceed 0.053 pg/L. To protect human health: 
preferably zero. An additional lifetime cancer risk of 1 in 
100, 000 is imposed by a concentration of 2.78 ngil 
(0.00278 pgiL).@). The USEPA has set health 
for heptachlor and heptachlor epoxide. The lifetime health 
advisory is 17.5 pg/L for heptachlor and 0.4 pgiL for 
heptachlor epoxide. has set limits of 0.0 18 mg/L 
( I  8 pg/L) for both heptachlor and heptachlor epoxide in 
drinking water, 0.2 pg/L for heptachlor in coastal watersand 
2.0 pg/L for heptachlor in estuaries. The former USSR'".") 
has set a limit of 50 pg/L of heptachlor in water bodies used 
for domestic purposes. WHO(35) has set a limit of 0.1 pg/L 
in drinking water for heptachlor. Several states have set 
guidelines and standards for heptachlor and heptachlor 
epoxide in drinking water'"). Illinois has set a standard of 
0.1 pg/L for both heptachlor and heptachlor epoxide. 
Guidelines have been set for heptachlor ranging from 0.02 
pgiL (California) to 0.1 pg/L (Minnesota) to 0.104 pgiL 
(Kansas) to 0.23 pg/L (Maine) to 0.50 pglL (Arizona). 
Guidelines have been set for heptachlor epoxide in drinking 
water'") ranging from 0.006 pg/L (Kansas and Minnesota) 
to 0.10 pgiL (California). The U.S. EPA has rcccntly'") 
proposed drinking water maximum containinant levels for 
heptachlor at 0.4 pg/L and heptachlor epoxide at 0.2 pg/L. 
Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
Hririnful Effects rind Symptom 
Short Term Exposure: Heptachlor can cause a feeling of 
anxiety, headache, dizziness, weakness, a sensation of "pins 
and needles" on the skin, and muscle twitching. Heptachlor 
has been demonstrated to be highly toxic to aquatic life, to 
persist for prolonged periods in the environment, to 
bioconcentrate in organisms at various trophic levels, and to 
exhibit carcinogenic activity in mice. Thc principal 
metabolite ofheptachlor, heptachlor epoxide is more acutcly 
toxic than heptachlor. Most of what is known about the 
health effects of  these pesticides comes from studies on 
mice and rats fed heptachlor and heptachlor epoxide in the 
food or water. Very high levels for short periods produce 
serious liver problems. Mice had trouble walking and rats 
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developed tremors. High levels of heptachlor in the feed for 
several weeks damaged the livers of rats and the livers and 
adrenal glands of mice. 
Long Tern? Exposure: High or repeated exposure may 
cause brain damage with personality changes, decreased 
memory, difficult coordination and concentration. Higher 
levels can cause tremor, seizures, unconsciousness and 
death. This substance is possibly carcinogenic to humans. 
There is limited evidence that heptachlor may damage the 
developing fetus. May cause liver and kidney damage. 
Points of Attack: Central nervous system,liver. Cancer site 
in animals: liver cancer. 
Medical Surveillarzce: Consider the points of attack in 
preplacement and periodic physical examinations. Liver and 
kidney function tests. Evaluation for brain effects. 
FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Heptachlor,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http.//extoxnet.orst.edu/pips, heptachl.htm 
U.S. Department of Health and Human Services; Agency 
for Toxic Substances and Disease Registry, “ToxFAQs 
for HeptachloriHeptachlor Epoxide,” Atlanta, GA (April 
1993). http:/lwww.atsdr.cdc.gov/toxprofi lesitp 1 2.htni I 
U.S. Environmental Protection Agency, Heptachlor: 
Ambient Water Quality Criteria, Washington, DC (1 980). 
U.S. Environmental Protection Agency, Heptachlor, 
Health and Environmental Effects Profile No. 108, Office 
of Solid Waste, Washington, DC (April 30, 1980). 
U.S. Environmental Protection Agency, Heptachlor 
Epoxide, Health and Environmental Effects Profile No. 
109, Office of Solid Waste, Washington, DC (April 30, 
1980). 
Sax, N.I., Ed., Dangerous Properties of Industrial 
Materials Report, 1,  No. 8,76-78 (1 98 1)  andfi. No. 5, 16- 
49 (1986). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Hexachlorobenzene 

Use Type: Insecticide, fungicide and microbiocide 
CAS Number: 1 18-74- 1 
Fornzul(r: C,CI, 
Alert: Has been banned from use in the United States. See 
EPA Reregistration Eligibility Decision (RED) statement on 
Picloram in  footnote. Hexachlorobenzene (HCB) is an 
impurity in picloram. Human toxicity (long-term): High. 
S Y I Z U I Z ~ ~ Z S :  Benzene, hexachloro-: Esachlorobenzene 
(Italian); Granox NM; HCB; Hexa C.B; Hexachlorbenzol 
(German); Hexaclorobenceno (Spanish); Pentachlorophenyl 
chloride; Perchlorobenzene; Saatbenizfungizid (German) 
Trtrrle Nnnzes: AMATIN@; ANTICARIE@; BUNT-CURE@; 
BUNT-NO-MORE@; CEKU C.B.@; CO-OP HEXA@; 
GRANERO@; JULIN’S CARBON CHLORIDE@; NO 
BUNT@, Rhone-Poulenc Agro France (France), canceled 
7/6/1984; RES-Q’, Pbi/Gordon Corporation (USA), 
canceled 7/6/1984; SANOCID@; SANOCIDE@; SMUT- 
GO@, canceled 7/6/1984; SNIECIOTOX’; THIHEX@, 
cance led  7 /6 /1984 ;  Z A P R A W A  N A S I E N N A  

Producers: Ehrenstorfer, Dr. (Germany); PbiiGordon 
Corporation (USA); Rhone-Poulenc A g o  France (France); 
Sigma-Aldrich Fine Chemicals (USA) 
Clieniicrrl Clriss: Chlorinated hydrocarbon 
EPA/OPP PC Corle: 06 I00 I 
C(rlijiorniliu DPR Cltemical Code: 32 1 
ICSC Number: 0895 
RTECS Nuniber: DA2975000 
EEC Number: 602-065-00-6 
EINECS Number: 204-273-9 
Uses: Hexachlorobenzene was used widely as a pesticide to 
protect seeds of onions and sorghum, wheat, and other 
grains against fungus until 1965. It can be used with or 
without other seed treatments, fungicides and/or 
insecticides. It has fumigant action on fungal spores and is 
available outside the U.S. as a dry seed treatment or slurry 
seed treatment. This material was also used to make 
fireworks, ammunition for military uses, synthetic rubber, as 
a porosity controller in the manufacture of electrodes, as an 
intermediate in dye manufacture, in organic synthesis, and 
as a wood preservative. It is formed as a by-product of 
making other chemicals, in the waste streams of chloralkali 
and wood-preserving plants, and when burning municipal 
waste. Currently, there are no commercial uses of 
hexachlorobenzene in the United States. 
Human toxicity (lo~ig-tertii)(~~): High-1 . O O  ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity ( t lrresl iol~~~77~: Very low-1 760.078 14 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CrirciIiogeti/H(iz(ir(l Clrrssijicrrtiorzs 
U.S. EPA Carcinogens: Group 2B, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
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California Prop. 65: Carcinogen and developmental toxin 
IARC: Group 2B, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Endocrine Disruptor: Confirmed ED 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)") (former USSR)'3s, 
43) (Czechoslovakia)(3s) (Several States)(") 
Banned or Severely Restricted (Many Countries) (UN)(I3) 
Carcinogen (Animal Positive) (lARC)(9) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
The "Director's List" (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 13 Water Priority Chemicals 
(57FR4 1 33 1, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U127; 
DO32 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA Toxicity Characteristic (Section 261.24), 
Maximum Concentration of Contaminants, regulatory 
level, 0.13 mgiL 
RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.055; Nonwastewater 
(mgikg), 10 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8120(0.05); 8270( 10) 
Safe Drinking Water Act: MCL, 0.001 mgiL; MCLG, 
zero 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de rnininius concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Hexachlorobenzene is a white crystalline solid 
or needles. Very slightly soluble in water; solubility = 6. 0 
x ppm. Molecular weight = 284.78. Boiling point = 

323-326°C. MeltingiFreezing point = 228-23 1 "C. Vapor 
pressure = I .  1 x 1 O-' mmHg. Flash point = 242°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 1, Flammability 1, Reactivity 0. Log KO, = above 
5.4. Values at or above 3.0 are likely to bioaccumulate in 
marine organisms. 
Iitconzpcitibilities: Reacts violently with oxidizers, diinethyl 
formamide above 65°C. 
Permissible Exposure Limits irz Air: There is not OSHA'" 
PEL. ACGIH") recommends a TLV of 0.002 TWA [skin]; 

Animal Carcinogen. The former USSR(3s,43) has set an MAC 
in workplace air of 0.9 mg/m3. They have also set(") an 
MAC in ambient air of residential areas of 0.013 mg/in3. 
Czechoslovakia(3s) has set a TWA in workplace air of 1 .O 
mg/m3 and an STEL of 2.0 mg/m'. Several states have set 
guidelines or standards for hexachlorobenzene in ambient 
air@') ranging from zero in North Dakota to 0.48 ppb 
(Pennsylvania) to 0.03 p g h 3  (New York). 
Deternzitzatiorz in Air: Use NlOSH IV, Method # 1003, 
Halogenated hydrocarbons('8). 
Permissible Concentration in Wuter: The U.S. EPA 
recommended that drinking water should not contain more 
thn 0.05 milligrams of hexachlorobenzene per liter of water 
(0.05 mg/L) in water that children drink and should not 
contain more than 0.2 mg/L in water that adults drink for 
longer periods (about 7 years. The U.S. EPA has set a 
inaximum contamination level (MCL) of 0.001 mg/L in 
drinking water. The former USSR0', 43) has set an MAC of 
0.05 mg/L in water bodies used for domestic purposes. 
Several states have set guidelines for hexachlorobenzene in  
drinking water@') ranging from 0.02 pg/L (Arizona) to 0.20 
pglL (Kansas) to 0.21 pgiL (Minnesota) to 5.4 pg/L 
(Maine). The World Health Organization (WHO)(3s) has set 
a limit in drinking water of 0.01 pg/L. 
Determiitation in W(iter: Methylene chloride extraction 
followed by concentration and gas chromatography with 
electron capture detection (EPA Method 612) or gas 
chromatography plus inass spectrometry (EPA Method 
625). 
Routes of Entry: Inhalation, ingestion, eye and skin contact. 
Hrirmfiil Effects mid Symptoms 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Inhalation : Coughing, shortness of breath 
and labored breathing have been reported from large, 
unmeasured doses or by decomposition to chlorine. Skin: 
Can cause irritation. Exposure to sunlight with (or soon 
after) exposure can increase effects. Following this reaction, 
changes in skin pigment and blistering may follow. Red or 
dark urine may be noticed. High doses may cause redness, 
pain and serious burns. Eyes: May cause irritation. Higher 
doses may cause redness, pain and blurred vision. Ingeslion: 
Headache, dizziness, nausea, vomiting, numbness of hands 
and arms, apprehension, excitement, tremors, partial 
paralysis of arms and legs, loss of muscle control, loss of 
sensory perception, convulsions and coma may result from 
high doses. 
Long Term Exposure: May affect the lungs, liver, skin, and 
nervous system. This substance causes cancer in laboratory 
animals, and may be carcinogenic to humans. May damage 
the developing fetus. May cause liver, thyroid, kidney and 
iininune system damage. High, prolonged or repeated 
exposure may affect the nervous system. Repeated skin 
exposure can lead to permanent skin changes and increased 
hair growth. Animal tests show that this substance possibly 
causes toxic effects upon human reproduction Ingestion of 
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contaminated grain, estimated at doses of  0.05-0.2 
gramdday, resulted in porphyria cutanea tarda (PCT) in 
Turkey which is characterized by red-colored urine, skin 
sores, change in skin color, arthritis, and problems of the 
liver, nervous system, and stomach. The following 
symptoms were also reported: enlarged livers, porphyria in 
the blood, loss or appetite, weight loss and wasting of 
skeletal muscles. Severe and long-standing poisoning caused 
abnormal hair growth, loss of  vision, wasting of  hands, 
black discoloration, and skin sores which became ulcerated, 
healing with pigmented scars. Breast-fed children developed 
“pink-sore,’’ a condition which was 95% fatal. Toxic effects 
on blood and active symptoms persisted up to 20 years. 
Studies in animals show that ingestion of  this chemical can 
damage the liver, thyroid, nervous system, bones, kidneys, 
blood, and immune and endocrine system. 
Poiiits of Attack: Liver, skin and thyroid. 
Medical Surveillance: Liver function tests . T hyro id 
function tests. Evaluation by a qualified allergist and/or 
dermatologist. Iron as a dietary suppliment could increase 
liver damage. consult a physician before taking 
supplements. Guard against sunlight exposure to 
contaminated skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
Note to Physician: For ingestions of  less than 10 ingikg 
body weight occurring less than an hour before treatment, 
induce vomiting. For ingestions ofmore than 10 mgikg body 
weight occurring less than an hour before treatment, use 
gastric lavage. For ingestion occurring more than an hour 
before treatment, use activated charcoal. There is no specific 
antidote, and supervision for at least 72 hours is 
recommended. 
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Hexac h lorocyclo hexanes 

Use Type: Insecticide 
CAS Number: 608-73- 1 (mixed isomers; technical grade); 
3 19-84-6 (a-isomer); 3 19-85-7 @-isomer); 58-89-9 ( y -  
isomer) see Lindane; 3 19-86-8 (6-isomer) 
Fornzulri: C,H,CI, 
Alert: By voluntary action, the principal domestic producer 
of  technical grade hexachlorocyclohexane (HCH), formerly 
known as benzene hexachloride (BHC), requested 
cancellations of  its HCH registrations on September 1, 
1976. As of  July 21, 1978, all registrants of  pesticide 
products containing HCH voluntarily canceled their 
registrations or switched their former HCH products to 
lindane formulations. Human toxicity (long-term): Very 
high (all isomers). 
Syizoiiynis: Benzene hexachlorides: Technical grade 
containing 68.7% a-BHC, 6.5% P-BHC, 13.5% y-BHC: 
BHC; DBH; ENT 8,601; HCCH; Hexa; Hexaklon (in 
Sweden); Hexhexane; Hexachlorocyclohexane; Hexacloran 
(In R u s s i a ) ;  H e x a c h l o r o c y c l o h e x a n e  Isomers ;  
H e x  a c h 1 o r  o c y c I o h  e x a n e I s o  in e r s ) ; 
Hexaclorociclohexano (Spanish) 
a-isomer: A 13-09232; Benzene hexachloride-a-isomer; a- 
Benzenehexachloride; Benzene-trans-hexachloride; a-BHC; 
Cyclohexane 1,2,3,4,5,6-hexachloro-; Cyclohexane 
1,2,3,4,5,6-hexachloro-( 1 a,2 a,3.beta.,4 rx,5P,bP)-; 
Cyclohexane 1,2,3,4,5,6-hexachloro-(a,~~l); Cyclohexane 
1 ,2,3,4,5,6 - hexa c h I o TO-a ; 1 ,2,3,4,5,6- 
hex a c h 1 o r  o - a C y c 1 o h  e x an e , a - 1 ,2,3,4,5,6 - 

( M i x e d 

C y c I o h e x an e 
is o in e r ; 
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hexachloro-; ENT 9,232; a-HCH; Hexachlorcyclohexan 
(German); a-Hexachloran; a-Hexachlorane; 1,2,3,4,5,6- 
H e x a c h l o r o c y c l o h e x a n e ;  a -  1 , 2 , 3 , 4 , 5 , 6 -  
H e x a c h l o r c y c l o h e x a n e ;  1 A , 2 A , 3  B , 4 A , 5 B , 6 B -  
Hexachlorocyclohexane; 1 -a ,2  a,3.p,4 a,5P,6P- 
Hexachlorocyclohexane; a-Hexachlorocyclohexane; 
Hexachlorocyclohexane; Hexachlorocyclohexan (German); 
1,2,3,4,5,6-Hexaclorociclohexano (Spanish); a-Lindane 
p-isomer: P-Benzenehexachloride; P-BHC; ENT 9,233; P- 
HCH; 1 -a,2-~,3-a,4-~,5-a,6-~-Hexachlorocyclohexane; P- 
H e x a c h l o r o c y c l o h e x a n e ;  P -  1 , 2 , 3 , 4 , 5 , 6 -  
Hexachlorocyclohexane; P-Lindane 
y-isonzer: See Lindane 
8-isomer: 6-Benzenehexachloride; 6-BHC; ENT 9,234; 6- 
HCH; HCH-delta; HCH, 6-; 1 -a,2-a,3-a,4-P,5-a,6-P- 
Hexachlorocyclohexane; 6-Hexachlorocyclohexane; 6- 
1,2,3,4,5,6-Hexachlorocyclohexane; b-Lindane 
Trade Nrrnzes: BENZEX@; COMPOUND 666@; DOL@; 
DOLMIX@; FORLIN@; GAMAPHEX~;  GAMMEXANE~;  
H E X A B L A N C ~ ;  H E X A F O R ~ ;  H E X A M U L ~ ;  
HEXAPOUDRE@; HEXYCLAN@; HEXYLAN@; HCH 
HILBEECH@; ISOTOX@; JACUTIN@; KOTOL@; 
LINDACOL@; LINDAGAM@; LATKA-666@; SILVANO@ 
Producers: BASF Agricultural Products Group (Germany); 
Hindustan Insecticides (India); Hindustan Organic 
Chemicals (India); Merck (Germany); Prentiss Inc. (USA); 
Rallis India (India); Rhone-Poulenc Agro France (France); 
Syngenta (Switzerland) 
Clremical Class: Chlorinated hydrocarbon 
EPMOPP PC Code: 008901 (mixed isomers) 
Crrliforiiirr DPR Cheinicrrl Code: Hexachlorocyclohexane, 
technical grade (608-73- I )  Carcinogen 
ICSC Number: alpha-Hexachlorocyclohexane, 0795 
RTECS Number: GV3 150000 (mixed isomers); 
GV3500000 (a-isorner); GV4375000 (b-isomer) 
EEC Number: 602-042-00-0 
EINECS Number: 206-272-9 (deltu-isomer) 
Uses: The major commercial usage of gumma-HCH is 
based upon its insecticidal properties. The y-isomer has the 
highest acute toxicity, but the other isomers are not without 
activity. It is generally advantageous to purify the y-isomer 
from the less active isomers. The y-isomer, lindane, acts on 
the nervous system of insects, principally at the level of the 
nerve ganglia. As a result, lindane has been used against 
insects in a wide range of applications including treatment 
of animals, buildings, man for ectoparasites, clothes, water 
for mosquitoes, living plants, fruit, vegetables, forest crops, 
seeds and soils. Some applications have been abandoned 
due to excessive residues, e.g., stored foodstuffs. HCH has 
not been produced in the United States since 1976. 
However, imported y-HCH is available in the United States 
for insecticide use as a dust, powder, liquid, or concentrate. 
I t  is also available as a prescription medicine (lotion, cream, 
or shampoo) to treat and/or control scabies (mites) and head 
lice in humans. 

Human toxicity (long-terii~)(~~): Extra high-0.19444 ppb, 
CHCL (Chronic Human Carcinogen Level) 
Crrrcirzogeiz/Hrrzarcl Classijicritions 
U.S. EPA Carcinogens: Mixed isomers, Group B2, 
probable carcinogen 
U.S. NTP Carcinogen: Mixed isomers and betu-, 
Reasonably anticipated carcinogen 
California Prop. 65: Hexachlorocyclo-hexane (608-73-1) 
listed; Carcinogen 
IARC: Mixed isomers and hetu-, Group 2B, possible 
carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Mixed isomers, Class 11, moderately 
hazardous 
Endocrine Disruptor: Mixed isomers and beta-, Suspected 
endocrine disruptor 
Regulrrtory Authority: 

Air Pollutant Standard Set (DFG)‘?) (former USSR)‘”) 
Banned or Severely Restricted (Many Countries) (UN)(l3) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
CAS 608-73-1, mixed isomers 
Proposition 65 chemical (CAL) as CAS 608-73-1, mixed 
isomers 

* The “Director’s List” (CAL/OSHA) as CAS 608-73-1, 
mixed isomers 

A I1 ison? em: 
Clean Water Act: 40CFR401.15 Section 307. Toxic 
Pollutants 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 

a-isomer: 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; 40CFR40 1.15 Section 307 Toxic Pollutants as 
hexachlorocyclohexane. 
RCRA 40CFR268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.000 14; Nonwastewater 
(mg/kg), 0.066 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8080(0.05); 8250 (1 0) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 313 Form R de minimzrs concentration 
reporting level: 1 .O 

p-isomer: 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; 40CFR40 1.15 Section 307 Toxic Pollutants as 
hexachlorocyclohexane 
RCRA 40CFR268.48; 61 FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.000 14; Nonwastewater 
(mg/kg), 0.066 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ugiL): 8080(0.05); 8250 (40) 
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Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 

y-isom er: 

&isomer: 

(0.454 kg) 

See Lindane. 

Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; 40CFR40 1.15 Section 307 Toxic Pollutants as 
hexachlorocyclohexane 
RCRA 40CFR268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.023; Nonwastewater 
(mgikg), 0.066 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ugiL): 8080(0.1); 8250 (30) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
Canada, WHMIS, Ingredients Disclosure List 

Description: HCH is a white to brownish crystalline solid 
with a phosgene-like odor. MeltingiFreezing point = 65°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 1, Reactivity 0. I t  consists 
of eight stereoisomers of which the gamma (y) isomer is 
most insecticidally active and hence most important and 
heavily regulated. Log KO, = 3.78 (alpha-, beta-). Values 
above 3.0 are likely to bioaccumulate in marine organisms. 
See also “Lindane.“ According to Prager, “ alpha- and beta- 
isomers are carried in the food chain. The beta isomer 
accumulates the most, as the other isomers are either 
degraded, or converted to the beta isomer.” 
Imonzputibilities: Decomposes on contact with powdered 
iron, aluminum, and zinc, and on contact with strong bases 
producing trichlorobenzene. 
Periizissible Exposure Liniits irz Air: ACGIH(’) 
recommends a TLV of 0.5 mgitn’ TWA [skin]. The DFG”) 
has set an MAK of 0.5 mg/m3 for mixed HCH isomers. The 
former USSR-UNEP/IRPTC has set an MAC in 
workplace air of 0.1 mdm3 and MAC value for ambient air 
in residential areas of 0.03 ingitn’ both on a momentary and 
on a daily average basis. 
Determirzatiorz in Air: Collection by filteribubbler; workup 
with isooctane; analysis by gas chrornatographyielectrolytic 
conductivity detection; NIOSH IV, Method #5502“*’ 
(recommended for Lindane).“8’ 
Pernzissible Concentration in Water: The U.S. EPA has set 
a limit in drinking water of 0.2 ppb. There are no criteria for 
the protection of freshwater or saltwater aquatic life from 
technical BHC (mixed isomers) due to insufficient data. To 
protect human health-preferably zero for technical product 
An additional cancer risk of 1 in 100, 000 is imposed by a 
concentration of 0.123 ,ug/L@’. The former USSR- 
UNEPARPTC has set an MAC in water bodics 
used for domestic purposes of 0.02 mg/L and zero in water 
bodies used for fishery purposes. 
Deternziri rrtiorz iiz Water: Me thy lene chloride extract t o ti 
followed by gas chromatography with electron capture or 

halogen specific detection (EPA Method 608) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes ofEiztry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
H u m  ful  Effects rind Synzptonzs 
Sliurt Ternz Exposure: Irritates the eyes and respiratory 
tract. May affect the central nervous system, causing 
convulsions, respiratory failure, and collapse. Effects may 
be delayed. Exposure may result in death. See also below. 
Long Term Exposure: Repeated or prolonged skin contact 
may cause irritation, redness. The effects of lindane and/or 
the a-, B-, and &isomers of HCH observed in humans are 
lung irritation, heart disorders, blood disorders, headache, 
convulsions, and changes in the levels of sex hormones. 
These effects have occurred in workers exposed to HCH 
vapors during pesticide formulation and/or in individuals 
exposed accidentally or intentionally to large amounts of 
HCH. Exposure to excessive amounts of HCH can also 
result in death i n  humans and animals. Convulsions and 
kidney disease have been reported in animals fed lindane or 
y-HCH. Liver disease has been reported in animals fed 
lindane and a-, B-, or technical grade HCH. Longer 
exposure to lindane and a-, R-, or technical-grade HCH has 
been reported to result in liver cancer. Reduced ability to 
fight infection was reported in animals fed lindane and 
injury to the ovaries and testes was reported in  animals 
exposed to lindane or y-HCH. In animals, there is evidence 
that oral exposure to lindane during pregnancy results in an 
increased incidence of fetuses with extra ribs. HCH is 
processed by the body into other chemical products, some 
of which probably are responsible for the harmful effects. 
The Department of Health and Human Services has 
determined that HCH may reasonably be anticipated to be 
carcinogenic. Liver cancer has been seen in laboratory 
rodents that ate HCH for long periods of time. 
Poiizts of Attack: Eyes, skin, respiratory system, central 
nervous system, blood, liver and kidneys 
Medical Surveilhzce: N I 0 S H and 0s HA recoin mend tests 
of whole blood (chemicalhnetabolite). See “Occupational 
Health Guidelines for Chemical Hazards.”NlOSH PubNos. 
81-123; 88-1 18, Suppls. I-IV. 1981-1995. Blood Serum. 
Complete Blood count. 
FirstAid: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 30 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
ifcontaminated. Seek medical attcntion immediately. lfthis 
chemical has been inhaled, remove from exposure, bcgin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
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swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
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Hexac hloroethane 

Use Type: Insecticide, fungicide and in animal medicines 
CAS Number: 67-72- 1 
Fornzula: C2CI,; CCI,CcI, 
Alert: Hexachloroethane does not occur naturally in the 
environment. It is no longer made in the United States, but 
it is formed as a by-product in the production of  some 
chemicals. Some hexachloroethane can be formed by 
incinerators when materials containing chlorinated 
hydrocarbons are burned. 
Synorzynzs: Carbon hexachloride; Ethane hexachloride; 
Ethylene hexachloride; Ethane, hexachloro-; HCE; 
Hexachloraethan (German); Hexachlorethane; 1 , 1 ,1,2,2,2- 
Hexachloroethane; Hexachloroethylene; Hexacloroetano 
(Spanish); Mottenhexe; NCI-C04604; Perchloroethane 
Tr ri rle D I S T 0 K A L @ ; Nanz es : A V L 0 T H A N  E @ ; 
DISTOPAN~;  D I S T O P I N ~ ;  E G I T O L ~ ;  FALKITOL? 
F A S C I O L I N ~ ;  P H E N O H E P ~  

Producers: ATOFINA (France); ICI Group (UK); Scottish 
Chemical Industries (India); Seal Chemical Industries 
(USA) 
Clienzical Class: Halogenated organic compound 
EPMOPP PC Code: 04520 1 
ICSC Number: 00.5 1 
RTECS Number: K14025000 
Uses: In the US, about half the HCE is used by the military 
for smoke-producing devices. It is also used to remove air 
bubbles in melted aluminum. It may be present as an 
ingredient in some fungicides, insecticides, lubricants, and 
plastics. It is no longer made in the United States, but it is 
formed as a by-product in the production ofsome chemicals. 
Can be formed by incinerators when materials containing 
chlorinated hydrocarbons are burned. Some HCE can also 
be formed when chlorine reacts with carbon carbon 
compounds in drinking water. As a medicinal, HCE is used 
as an anthelinintic to treat fascioliasis in sheep and cattle. It 
is also added to the feed of  ruminants, preventing 
inethanogenesis and increasing feed efficiency. HCE is used 
in metal and alloy production, mainly in refining aluminum 
alloys. It is also used for removing impurities from molten 
metals, recovering metals from ores or smelting products 
and improving the quality ofvarious metals and alloys. IHCE 
is contained in pyrotechnics. It inhibits the explosiveness of 
methane and the combustion of  ammoinium perchlorate. 
Smoke containing HCE is used to extinguish fires. HCE has 
various applications as a polymer additive. It has 
flameproofing qualitites, increases sensitivity to radiation 
crosslinking, and is used as a vulcanizing agent. Added to 
polymer fibers, HCE acts as a swelling agent and increases 
affinity for dyes. 
Crirciitogeri/H~izrirrI Clrissificatioizs 
U.S. EPA Carcinogens: Group C, possible carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Regulritory Authority: 

Air Pollutant Standard Set (ACGIH)‘’) (DFG)”) (HSE)‘”) 

Carcinogen (Animal Positive) (IARC)”) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 13 Water Priority Chemicals 
(57FR4 133 1,919192); Toxic Pollutant (Section 40 1.15) as 
chlorinated ethanes. 

(0 S H A)(58) ( Severa I States)(6”) 

Containinants 

(CAL1OS HA) 
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. 

EPA Hazardous Waste Number (RCRA No.): U13 1 ; 
DO34 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
RCRA Toxicity Characteristic (Section 26 1.24), 
Maximum Concentration of Contaminants, regulatory 
level, 3.0 mg/L 
RCRA 40CFR268.48; 61FR15654, Universal Treatment 
Standards: Wastewater (mgiL), 0.055; Nonwastewater 

RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ugiL): 8 120(0.5); 8270( 10) 
Safe Drinking Water Act: Priority List (55 FR 1470) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de rnininius concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

(mgikg), 30 

Description: Hexachloroethane is a colorless solid. 
Camphor-like odor. It gradually evaporates when it is 
exposed to air. Practically insoluble in water; solubility = 50 
ppm @ 22°C. Molecular weight = 236.76. Boiling point = 

(sublimes) @ 183-1 87°C. MeltingiFreezing point = 

(sublimes) 187°C. Vapor pressure = 0.4 mmHg @ 20°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flammability 0, Reactivity 0. Log KO, = 

3.32 to 3.89. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Incompatibilities: Incompatible with metals such as 
aluminum, cadmium, hot iron, mercury, or zinc. Alkalies 
forms spontaneously explosive chloroacetylene. Attacks 
some plastics, rubber and coatings. 
Permissible Exposure Limits in Air: The Federal 
standardi5*' is 1 .O ppm (10 mgim' ). NIOSH'2) and ACGIH"' 
recommends the same TWA. The notation "skin" is added 
to indicate the possibility of cutaneous absorption. The 
NIOSH'') IDLH level = 300 ppm. The DFG") has set an 
MAK value of 1.0 ppm (10 mgim') but HSE"') has more 
complex limits; they are 5 ppm (50 mgim') for vapor; 10 
mgim' for total inhalable dust and 5 mgim' for respirable 
dust, Several states have set guidelines or standards for 
hexachloroethane in ambient air@') ranging from 0. I8 pgim' 
(Massachusetts) to 50.0 pglm' (Connecticut) to 238.095 
pglm3 (Kansas) to 1000 (pgim' (North Dakota) to 1600 
pgim' (Virginia) to 238 1 pgim' (Nevada). 
Determiimtion in Air: Charcoal adsorption, workup with 
CS,, analysis by gas chroinatographyiflame ionization. See 
NIOSH Method 1003 for halogenated hydrocarbons.(") 
Permissible Conceittrrrtion in Water: The U .S. EPA 
suggests (1  997) that water consumed over a lifetime contain 
no more than 1 part HCE per billion parts of water. (1 ppb). 

In an older citation, the U.S. EPA suggested the following: 
To protect freshwater aquatic l fe:  1 1 8, 000 pglL based on 
acute toxicity and 20, 000 pgiL based on chronic toxicity. 
To protect saltwater aquatic life-1 13, 000 pg/L based on 
acute toxicity. To protect human health: 9.4 pgiL to keep 
lifetime cancer risk below 10-5i6). The former USSR"', ''I 

has set an MAC in water bodies used for domestic purposes 
of 0.0 1 mgiL (10 pgiL). States which have set guidelines for 
hexachloroethane in drinking water'"') include Kansas ( I .9 
pgiL) and Minnesota (24.6 pgiL). 
Determination in Water: Methy I ene c h I oride extraction 
followed by concentration, gas chromatography with 
electron capture detection (EPA Method 612) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes of Eiztry: Inhalation, skin absorption, ingestion. eye 
andlor skin contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Contact can irritate and burn the 
eyes and skin. Exposure can irritate the respiratory tract. 
High levels of exposure can cause dizziness, 
lightheadedness, and unconsciousness. Irritation occurs 
when there is an excessive amount of hexachloroethane dusl 
in the air or when it is heated and vapors are formed. 
Hexachloroethane acts primarily as a central nervous system 
depressant, and in high concentrations it causes tremors, 
narcosis. It should be noted that the low vapor pressure of 
this compound as well as its solid state minimize its 
inhalation hazards. 
Long Term Exposure: A potential occupational carcinogen. 
May cause kidney and liver damage. 
Points of Attack: Eyes, skin, respiratory system and 
kidneys. Cancer Site in animals: liver cancer. 
Me~licalSurveillrrnce: For those with frequent or potentially 
high exposure (half the TLV or greater) the following are 
recommended before beginning work and at regular times 
after that: Liver and kidney function tests. More than light 
alcohol consumption can exacerbate liver damage. Sample 
of blood, urine, or feces can be tested for exposure to HCE. 
These tests are useful only if exposure occurred 24-48 hours 
prior to testing. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
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Hexachlorophene 

Use Type: Fungicide 
CAS Number: 70-30-4 
Foriirulri: C,,H,CI,O,; C,H(OH)CI,CH,C,H(OH)CI, 
Synonyms: Bis(2-hydroxy-3,5,6-trichlorophenyl)methane; 
Bis-2,3,5-trichlor-6-hydroxyfenylmethan (Czech); 
Bis(3,5,6-trichlor o-2-hydroxypheny1)methane; 2,2'- 
Dihydroxy-3,3',5,5',6,6'-hexachlorodiphenyltnethane; 2,2'- 
Dihydroxy-3,5,6,?',5',6'-hexachlorodiphenylmethane; 
Hexaclorofeno (Spanish); HCP; 2,2',3,3',5,5'-Hex achloro- 
6,6'-dihydroxydiphenylmethane; Hexachlorofen (Czech); 
Hexachlorophane; Hexachlorophen; Hexachlorophene; 
Methane, Bis(2,3,5-trichloro-6-hydroxyphenyl); 2,2'- 
Methylenebis(3,4,6-trichlorophenol); 2 , 2 ' -  
Methylenebis(3,5,6-trichlorophenol); NCI-C02653; NSC 
491 1 ; Phenol, 2,2'-methylenebis(3,5,6-trichloro-; Phenol, 
2,2'-methylenebis(3,4,6-trichloro)- 
Trrrrle N~imes: ACIGENA@; A13-02372@; AT-7@; AT- 17@; 
B 32@; BILEVON@; COTOFILM@; DISTODIN@; 
ESACLOROFENE@; EXOFENE@; FOMAC@; FOSTRIL@; 
G-1 l@; GELEVEN@; GAMOPHEN@; GAMOPHENE@; 

HEXOPHENE@; KILZOL@; NABAC@; NABAC 25 EC@ 
Clr eniical Class: Chlorinated p he no I 
EPMOPP PC Cotle: 04490 1 and 600027 
Crrlifiornia DPR Clreniicrrl Code: 322 

H E X A F E N ~ ;  H E X A P H E N E - L V @ ;  H E X I D E @ ;  

ICSC Number: 0 16 1 
RTECS Number: SM0700000 
EEC Number: 604-0 15-00-9 
EINECS Number: 200-733-8 
Uses: It is used as an antifungal agent to treat various citrus 
fruits and vegetables. HCP also is used as an antibacterial 
agent in a wide variety of consumer products, including 
soaps, shampoos, surgical scrubs and deodorants. 
C(ircinogeir/H(izrrrrl CI(rssificatiorrs 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER 
Regulitory Autliority: 

Air Pollutant Standard Set (Massachusetts)@') 
Banned or Severely Restricted (In Pharmaceuticals) 
(UN)' '') 
The "Director's List" (CAL/OSHA) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPA Hazardous Waste Number (RCRA No.): U 132 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10) 
EPCRA Section 3 13 Form R de minirizus concentration 
reporting level: 1 .O% 

Descriptiorr: Hexachlorophene is a crystalline solid. 
Odorless. Insoluble in water. Molecular weight = 248.74. 
Boiling point = 210°C. MeltingiFreezing point = 165°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability I ,  Reactivity 0. Log KO,+ = 

6.95. Values above 3.0 are likely to bioaccumulate in 
marine organisms. 
Iizconrprrtibilities: Oxidizers. Heat of decomposition forms 
hydrogen chloride. 
Permissible Exposure Limits iir Air: No OELs have been 
established. Massachusetts'") has set a guideline for ambient 
air of zero. 
Permissible Concentration in Wrrter: A no-adverse-effect 
level in drinking water has been calculated by NASiNRC as 
0.008 mgiL. An AD1 was calculated on the basis of the 
available chronic toxicity data to be 0.001 2 mgikglday. The 
former USSR'") has set an MAC in water bodies used for 
domestic purposes of 0.03 mgiL. Maine@') has set a 
guideline for drinking water of 2.0 pgiL.  
Routes of Eiztry: Inhalation, passing through the skin. 
H(irnzfu1 Effects c r n d  Symptoms 
Slrort Term Exposure: Hexachlorophene may irritate the 
eyes and skin, and cause a skin allergy to develop. May 
cause permanent eye damage. Inhaling can irritate the 
respiratory tract. May affect the central nervous system, 
causing dizziness, weakness, convulsions (fits), coma, 
respiratory failure, or death. Exposure can cause loss of 
appetite, nausea, vomiting, cramps and diarrhea. 
Long Term Exposure: Animal tests suggest an association 
between exposure of pregnant women to hexachlorophene 
and birth defects. There is limited evidence that 
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hexachlorophene is a teratogen in animals. Repeated or 
prolonged contact with skin may cause dermatitis, skin 
sensitization, and asthma-like allergy. May cause liver 
damage. Repeated exposure may cause nervous system 
damage, brain damage leading to paralysis and blindness. 
Points ofAttack: Nervous system, skin, liver, reproductive 
system. 
Medical Surveillance: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Examination of the nervous system. Eye exam. Evaluation 
by a qualified allergist, including careful exposure history 
and special testing, may help diagnose skin allergy. More 
than light alcohol consumption may exacerbate liver 
damage. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U . S . A g e  n c y , 
Hexachlorophene, Health and Environmental Effects 
Profile No. 1 16, Office of  Solid Waste, Washington, DC 
(April 30, 1980). 
Sax, N.I., Ed., “Dangerous Properties of  Industrial 
Materials Report“ 6 ,  N o  2, 62-66 (1986). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Hexachlorophene,” 
T r e n t o n ,  N J  ( A p r i l  1 9 9 9 ) .  
httD://tvcvw.state.iii .usihealth~eohlrtkweb/O9~~ .Ddf 

E n  v i r o n in e n t a I P r o  t e c t i o n  

Hexaconazole (ANSI) 

Use Type: Fungicide 
CAS Number: 79983-7 1-4 
Formula: C ,,H,,CI,N30 
Synonyms: a-Butyl-a-(2,4-dichlorophenyl)- 1 H- I ,2,4- 
triazole- I -ethanol (Lt)-; (RS)-2-(2,4-Dichlorophenyl)- 1 -( 1H- 
1,2,4-triazole- 1 -yl)hexan-2-01; 1 H- I ,2,4-Triazole- 1 -ethanol, 
a-butyl-a-(2,4-dichlorophenyl)-, (+)- 
Trade Nfimes: ANVIL@; PROSEED@; P P  523”; TITAN@, 
Sudarshan Chemical Industries (India) 

Producers: Hindustan Insecticides (India); Meghinani 
Organics (India); Rallis India (India); Sudarshan Chemical 
Industries (India) 
Chemical Cluss: Azo le 
EPMOPP PC Code: 128925 
Uses: Not registered in the U.S. Used for the control of 
seedborne and soilborne diseases such as powdery mildew, 
scab, blackrot and rust on grapes, barley and wheat. Residue 
level is for imported bananas. 
Hunzcirz toxicity (lo~zg-term)(~~’: Intermediate-35.00 ppb, 
Health Advisory 
Fish toxicity (tIire~holr1)(~~): Very low-755.66000 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels f o r  
Hexriconnzole (40 CFR 180.4821): 

Imported bananas 0.7 
Carcinogen/HazarrI Classijications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Possible ED (Canada Regulatory 
Decision Document RDD2000-04) 
Description: White crystalline solid. Melting point = 110- 
112°C. 
Permissible Concentrtition in Water: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, skin contact 
Harmful Effects find Symptoms 
Slrort Term Exposure: Poisonous if swallowed. Contact 
may irritate skin and cause eye irritation and possible severe 
injury. Avoid inhalation. 
Medical Surveillance: If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate iininediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. If this chemical has been 
inhaled, remove from exposure, begin rescue breathing 
(using universal precautions) if breathing has stopped, and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. When this chemical has been swallowed, 
get medical attention. Give large quantities of  water and 
induce vomiting. Do not make an unconscious person vomit. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this cheinical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
‘Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
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quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Bananas,” 40 CFR 180.488. 
http://frwebgate.access.epo.rzov/crzi-bin/~et-cfr.cgi 

Hexaf I urn u ron 

Use Type: Insecticide, termiticide 
CAS Number: 86479-06-3 
Fornzula: C,,H,,CI,F,N,O, 
Syrzonynzs: AI3-29832; Benzamide, N - [  ((33-d ic hloro-4- 
(1,1,2,2-tetrafluoroethoxy)phenyl)amino)carbonyl]-2,6- 
difluoro-; 1 -[3,5-Dichloro-4-( 1,1,2,2-tetrafluoroethoxy) 
phenyl]-3-(2,6-difluorobenzoyl)urea (IUPAC); Hexafluron 
Trade Names: CONSULT@; DE-473*; NAF-46@; 
RECRUIT@, Dow AgroSciences (USA); SONET; 
TRUENO*; XRD 473@ 
Producers: Dow AgroSciences (USA) 
Cli emical Clms: Ben zo y 1 ure a 
EPMOPP PC Code: 1 18202 
Culiforniri DPR Clieniical Code: 3899 
ICSC Number: 1266 
RTECS Number: CV3800000 
Uses: This is an insect growth regulator (IGR) that works by 
inhibiting the insect’s growth by interfering with chitin 
synthesis, which termites need to form an exoskeleton. It is 
used to impregnate termite bait. 
Fish toxicity (t l iresl~olrl)~~~): Intermediate-28.07482 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crrrciiiogerz/Hazcirtl Clrissifications 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Description: White solid or powder. Practically insoluble in 
water; solubility = < 0.1 ppm. Molecular weight = 46 1.18. 
Melting point = 203°C. Vapor pressure = very 
lowinegligible. Log KO, = 5.7. Values above 3.0 are likely 
to bioaccumulate in marine organisms. 
Irzcunipufibilities: Irritating or toxic fumes or gases in a fire. 
Permissible Concentrution in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
H(irniful Effects rrnrl Sy~itpto~iis 
Sliort Tern? Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Long Term Exposure: May effect the blood; formation of 
methemoglobin. 
Points of Attack: Blood. 
Mec(ica1Surveillrmce: For those with frequent or potentially 

high exposure, the following are recommended before 
beginning work and at regular times after that: Lung 

~~~~~ ~ ~ ~ 

function tests. If overexposure is suspected, also consider: 
Complete blood count and test for methemoglobin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

National Pesticides Information Center (NPIC), “Fact 
S h e e t ,  H e x a f l u m u r o n , ”  C o r v a l l i s ,  O R  
htta://~vww.npic.oI-st.edu/factsheets.df 

Hexaet h y I Tet rap hos p ha te 

Use Type: Insecticide 
CAS Number: 757-58-4 
Fornzula: C,  2H300 ,3P4 
Sy~to~ iy i i i~ :  Ethyl tetraphosphate; Ethyl tetraphosphate, 
hexa-; HET; HEPT; Hexaethyltetrafosfat; HTP; Tetrafosfato 
de hexaetilo (Spanish); Tetraphosphate hexaethylique 
(French); Tetraphosphoric acid, hexaethyl ester 
Trrirle Nanies: BLADAN@; BLADAN@ BASE 
Clieniictil Clr~ss: Organophosphate 
EPA/OPP PC Corle: 
Cdifornici DPR Clreniiccil Code: 
RTECS Nuniber: XF1575000 
RCRA Nuinher: PO62 
Uses: Contact insecticide. No longer registered with the 
U.S. EPA as a commercial pesticide product. 
Regulrtory Autliority: 

EPA Hazardous Waste Number (RCRA No.): P062. 
RCRA Section 26 1 Hazardous Constituents 
EPCRA Section 304 RQ: CERCLA, 100 Ib (45.4 kg) 
Marine pollutant (49CFR, Subchapter I72.101, Appendix 
B), solid or liquid. 
DOT Inhalation Ilazard Chemicals as organophosphates 
Hexaethyl tetraphosphate and compressed gas mixture not 
accepted by passenger rail or air. 

Description: Amber or yellow, mobile liquid. Odorless. 
Dissolves in water; hygroscopic. Molecular weight = 506.30 
Density 1.29 17@ 27°C. MeltingiFreezing point = -75 to 
-90°C. Boiling point = > I  50°C (decomposition). 
Iircoiizprrtibilifies: Hydrolyzes rapidly in aqueous solution. 
May react violently with antiniony(V) pentafluoride. 
Incompatible with lead diacetate, magnesium, silver nitrate. 
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Permissible Exposure Lintits in Air: NIOSH(’’/OSHA: 0.05 
mgiin’ as TEPP 
Determination in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatographyiFlame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.“” 
Permissible Concentration in Wuter: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Should not exceed 0.3 ppb in surface waters [Proposed 
Criteria For Waster Quality, Voluine I, USEPA, 10/73]. 
Routes of Eittry: Inhalation, skin. 
Determination in Water: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatograpliyiFlaine ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.‘”) 
Hrrrnzful Effects rritrl Symptoms 
Sliurt Term Exposure: A cholinesterase inhibitor. Pin-point 
pupils. Eye pupils are small; blurred vision; eye watering; 
runny nose; cough; shortness ofbreath; salivation; dizziness; 
nausea, stomach cramps, diarrhea, and vomiting; increased 
blood pressure; profuse sweating; hypermotility, 
hallucinations; irritability; tingling of  the skin; drowsiness; 
slow heartbeat; convulsions; fluid in lungs; loss of  
consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of  acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the enzymes is reestablished after new 
enzymes are formed. When used medicinally, has side 
effects of weakness, sialorrhea, vomiting, hyperhidrosis 
blurring of vision, bradycardia, muscular twitching, 
fasciculation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Poitits of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Surveillance: Medical  observation is 
recommended for 24  to  48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 

PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
Ingesstion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces ofwater do NOT induce vomiting but immediately 
administer slurry of  activated charcoal (2 oz i n  8 oz of 
water). If victim is unconscious or having convulsions, do 
nothing except keep victim warm. *In some cases you may 
be specrjcally instructed by poison control to induce 
vomiting by way of 2 tablespoons ofsyrup of ipecac (adult) 
washed down with a cup of wafer. Do NOT give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes fo 
physician or authorized inedical personnel: N- 
methylpyridinium-2-aldoxime (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2.5 gm in 100 ml of 
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gin of  2-PAMCI i n  3 ml o f  distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 



 

514 Hexazinone 

Hexazinone (ANSI) 

USE Type: Herbicide 
CAS Number: 5 1235-04-2 
Fornzulrr: C,  ,H,,O,N, 
Alert: A General Use Pesticide (CUP) 
Syrionyms: 3-Cyclohexyl-6-(Dimethylamino)-l-tnethyl-s- 
triazine-2,4( 1 H,3H)-dione; 3-Cyclohexyl-6-dimethy lamino- 
l-methyI-1,2,3,4-tetrahydro- 1,3,5-triazine-2-,4-dione; 3- 
Cyclohexyl-6-(dimethylamino)- 1 -methyl- 1,3,5-triazine- 
2 , 4 (  I H , 3 H ) - d i o n e ;  3 - C y c l o h e x y l - l - m e t h y l - 6 -  
(ditnethylamino)-s-trazine-2,4( 1 H,3H)-dione; 1,3,5- 
T r  i a z  i n e -2 ,4  ( 1 H, 3 H) - d i o n e ,  3 - C y c 1 o h  e x  y 1 - 6 - 
(dimethylamino)- 1 -methyl-; s-Triazine-2,4( 1 HJH)-dione, 
3-Cyclohexyl-6-(ditnethylatnino)- 1 -methyl- 
Trade Nanzes: BO-RID@, canceled 412511 986; 
BRUSHKILLER@; DPX 3674@; K-4 HERBICIDE@, DuPont 
Crop Protection (USA); OUSTAR@, DuPont Crop 
Protection (USA); PRONONE@; VELPAR@, DuPont Crop 
Protection (USA); VELPAR WEED KILLER@, DuPont 
Crop Protection (USA) 
Producers: Dupont Crop Protection (USA); Shenzhen 
Guomeng Industry Co., Ltd. (China) 
Cli eniicrrl Clrrss: Tr i az i ne 
EPMOPP PC Corle: 10720 1 
Crrlifiornirr DPR Clreniicrrl Code: 187 1 
RTECS Niinzber: XY7850000 
EINECS Number: 257-074-4 
Uses: Hexazinone is used against many annual, biennial, 
and perennial weeds, as well as some woody plants. It is 
mostly used on non-crop areas; however, it is used 
selectively for the control of weeds among sugar cane, 
pineapples, and rangeland forage. Hexazinone is a systemic 
herbicide that works by inhibiting photosynthesis in the 
target plants. Rainfall or irrigation water is needed before it 
becomes activated. It is available in soluble concentrate, 
water-soluble powder, or granular formulations. 
HUIIU~IZ  toxicity (lo ng-tern~)(~~):  Very I ow-400.00 p p b, 
Health Advisory 
Fish toxiciw (tlire~liolrl)'~~): Very low-24566.3 1408 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrixinzunz Allowable Residue Levels for  Hexrrzinoiie 
(40 CFR 180.396): 

CROP PPm 
Alfalfa, forage 2 
Alfalfa, hay 8 
Blueberry 0.2 
Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, mbyp 0.1 
Goat, fat 0.1 
Goat, meat 0.1 
Goat, mbyp 0.1 
Grass, pasture 10 

Grass, rangeland 10 
Hog, fat 0.1 
Hog, meat 0.1 
Hog, mbyp 0.1 
Horse, fat 0.1 
Horse, meat 0.1 
Horse, mbyp 0.1 
Milk 0.1 
Pineapple 0.5 
Sheep, fat 0.1 
Sheep, meat 0.1 
Sheep, mbyp 0.1 
Sugarcane, cane 0.2 
Sugarcane, molasses 5 
Crrrciriogeii/Hrrzrrrtl Clrrssificrrtions 
U.S. EPA Carcinogens: Group D, unclassifiable, 
ambiguous data 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulrrtory Authority: 

EPCRA Section 3 13 Form R de niinimus concentration 
reporting level: 1 .0% 
AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. - 

Description: White crystalline solid. Practically odorless. 
Soluble in water; solubility = 3.4 x l o 5  pptn @ 25°C. 
Molecular weight = 252.37. Boiling point = decomposes. 
MeltingiFreezing point = 1 15 -1 17°C. Vapor Pressure = 3.0 
xlO-'rnmHg. 
Pernzissible Exposure Liniits in Air: No standards set. 
Pernzissible Conceritrrrtiori in Wrrter: The U.S. EPA has 
analyzed data on hexazinone and developed a no observed 
adverse effect level (NOAEL) of 25 mgikglday based on 
studies of dogs which resulted in a long-term health 
advisory of 8.75 mglL. A NOAEL of 10 mgikglday was 
developed based on studies of rats which yielded a lifetime 
health advisory of 0.2 1 mg/L. 
Deternzinntiorz in Wrrter: Solvent extraction with met h y lene 
chloride followed by analysis by gas chromatography with 
a thertnionic bead detector. 
Routes of Entry: Skin, inhalation and ingestion. 
Hrrrntful Eflects C I I ~  Syniptonzs 
Short Term Exposure: May cause eye and skin irritation. 
The acute oral LD,, for rats is 1690 mgikg (slightly toxic). 
I n  experience with humans, only one report was available on 
hexazinone. It involved a 26 year-old woman who inhaled 
hexazinone dust. Vomiting occurred within 24 hours. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Scck 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
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breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Hexazinone,” Oregon 
State University, Corvallis, OR (June 1996). 
h ttp ://extoxnet. orst.edu/pi psihexazin . h tni 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ H e x a z i n o n e , ”  4 0  C F R  1 8 0 . 3 9 6 ,  
httn://~vvww.epa.eovll,esticides/food’vie\Ytols.htm 
U.S. Environmental Protection Agency, “Health 
Advisory: Hexazinone,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environinental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Hexyt h iazox 

Use Type: Acaricide, insect growth regulator 
CAS Number: 78587-05-0 
Fornzulr: C ,,H,,CIN,O,S 
Syno nynzs: trans-5 -( 4-C h 1 or0 p h en y 1 )-N-c y c lo hexy I-4- 
methyl-2-oxo-3-thiazolidinecarboxamide; HTZ; trans-4- 
tnethyl-5-(4-chlorophenyl)-3-cyclohexylcarbamoyl-2- 
thiazolidone; 3-Thiazolidinecarboxamide, 5-(4- 
chlorophenyl)-N-cyclohexyl-4-methyl-2-oxo-, trans- 
Trade Names: ACARFLOR@; ACARIFLOR@; CESAR@; 
DPX-Y5893@; HEXYGON@ DF, Gowan Company (USA); 
NISSORUN@; NA 73@; ONAGER@, Gowan Company 
(USA); SAVEY@, Gowan Company (USA); TREVI@; 

Producers: AJE (Switzerland); Gowan Company (USA) 
Cltemicril Class: Substituted urea 
EPMOPP PC Code: 128849 
Crilifornia DPR Clienzicol Code: 2303 
Hunzrin toxicity Intermediate-17.50 ppb, 
Health Advisory 
Fish toxicity (tliresliolrl)(77): Intermediate-62.6 1862 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mriximunz Allowtible Residue Levels for  Hexytliirizox 
(40 CFR 180.448): 

ZELDOX@ 

CROP PPm 
Almond, hulls 10 
Apple 0.5 
Apple, wet pomace 0.8 
Caneberry subgroup 13a 1 
Cattle, fat 0.02 
Cattle, mbyp 0.02 
Cotton, gin byproducts 3 
Cotton, undelinted seed 0.2 

Date, dried fruit I 
Fruit, stone, group, except plum 1 
Goat, fat 0.02 
Goat, mbyp 0.02 
Hog, fat 0.02 
Hog, mbyp 0.02 
HOP 2 
Horse, fat 0.02 
Horse, mbyp 0.02 
Milk 0.02 
Nut, tree, group 14 0.3 
Pear 0.3 
Peppermint, tops 2 
Pistachio 0.3 
Plum 0.1 
Plum, prune, dried 0.4 
Plum, prune, fresh 0.1 
Sheep, fat 0.02 
Sheep, mbyp 0.02 
Spearmint, tops 2 
Cfircirzogerz/Hrizarrl Classijicritiorzs 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulritory Authority: 

List of priority pollutants (U.S. EPA) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CAL/OSHA) 
Clean Water Act: Toxic Pollutant (Section 401.15) other 
than those listed elsewhere; includes trichlorophenols. 
RCRA Section 261 Hazardous Constituents, waste 
number not listed. 
EPCRA Section 313 (as chlorophenols) Form R de 
wiinimis concentration reporting level: 1 .O% 

Description: White to pale yellow crystalline solid. Very 
slightly soluble in water; solubility = < 1 ppm. Molecular 
weight = 352.90. Melting point = 105-107.5”C. Vapor 
pressure = 2.3 x 1 O-’ mmHg. 
IIzconzpatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Permissible Concentrrition in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, absorbed through the unbroken 
skin. 
Short Term Exposure: Inhalation can cause severe 
irritation, burns to the nose and throat, headache, dizziness, 
vomiting, lung damage, muscle twitchings, spasms, tremors, 
weakness, staggering and collapse. Skin contact may cause 
severe irritation and burns. Absorbed through the skin to 
cause or increase the severity ofsymptoms listed above. Eye 
contact causes severe irritation. May cause burns. Ingestion 
can cause irritation, burns to the mouth and throat, low 
blood pressure, profuse sweating, intense thirst, nausea, 
abdominal pain, stupor, vomiting, red blood cell damage 
and accumulation of fluid in the lungs followed by 
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pneumonia. May also cause restlessness and increased 
breathing rate followed by rapidly developing muscle 
weakness. The substance irritates the eyes, the skin and the 
respiratory tract. 
L o ~ g  Term Exposure: Skin sensitivity may develop. May 
have effects on the blood, heart, liver, lung, kidney. The 
state of  New Jersey lists the 2-chloro- isomer as a probable 
carcinogen in humans, and that it causes leukemia and soft 
tissue cancers in humans. 
Points of Attrick: CNS, blood, bladder 
Merlictil Surveillance: If symptoms develop or  
overexposure is suspected, the following may be useful: 
Liver function tests. Kidney function tests. Examination by 
a qualified allergist. EKG. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Hexythiazox, 
(Savey) Chemical Profile 4/89” Cornell University, 
I t h a c a ,  N Y  ( A p r i l  1 9 8 9 ) .  
h t t p  : / / p m  e p .  c c e . c o r n  e I I .  e d  u / p r o  f i  1 e s / i  n s e c t  - 
m iteifenitroth ion-tnethylpara/hexythiazox/insect-prof- 
hexythiazox.html 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ H e x y t h i a z o x , ”  4 0  C F R  1 8 0 . 4 4 8 ,  
h t t p : //www. epa. gov/pesti c i desi foodiv i ewto I s . h tm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Hydramethylnon (ANSI) 

Use Type: Insecticide 
CAS Number: 67485-29-4 
Fornzulri: C,5H,,F,N, 
S ’ I I O ~ I ~ I ~ ~ S :  AC 2 17300; A13-29349; Atnidinohydrazone; 
CaswellNo. 642AB; Caswell No. 839A; Pyritnidinone; 1,4- 
Pentadien-3-one- I ,5-bis(a,a,a-trifluoro-p-tolyl)-tetrahydro- 
5,5-dimethyl-2( I H)-pyrimidiny1idene)hydrazone; 2( 1 H)- 
P y r i m i d i n o n e ,  t e t rahydro-5 ,5-d imethyl - ,  [3- (4-  
(trifluoromethyl)phenyl]- 1 -[2-(4-(trifluoromethyl)phenyl] 
ethenyl-2-propenylidene]hydrazone; Tetrahydro-5,5- 

dimethyl-2( 1 H)-pyrimidinone[ 1 ,S-bis(a, a, a-trifluoro-p- 
toly1)- 1,4-pentadien-3-one] hydrazone; Tetrahydro-5,s- 
d i m e t h y 1 - 2 ( 1 H )  - p y r i in i d i n o n e [ 3 - ( 4 - 
( t r i f luoromethyl)phenyl)]-  1 - [2-(4-( t r i f luoromethyl)  
phenyl)ethenyl]-2-propenylidene] hydrazone 
T r d e  Names: AC-217300; AMDRO@, BASF Agricultural 
Products Germany); CL 2 17,300@; COMBAT@, BASF 
Agricultural Products Germany); MATOX@; MAXFORCE@ 
ANT KILLER GRANULAR BAIT, BASF Agricultural 
Products (Germany); MAXFORCE@ ROACH GEL, BASF 
Agricultural Products (Germany) SENSIBLE@, BASF 
Agricultural Products Germany); SIEGE@, BASF 
Agricultural Products Germany); WIPEOUT@ 
Producers: American Cyanamid (USA); BASF Agricultural 
Products Germany) 
Clienzicril Clrrss: Organofluorine 
EPMOPP PC Cocle: 1 1840 1 
Crrliforniri DPR Cliemicril Corle: 2203 
Uses: Hydramethylnon is a slow-acting toxicant used 
primarily to control ants in grasses and rangelands and other 
non-crop lands such as lawns, turf, and non-bearing nursery 
stock. Hydramethylnon is also registered for the control of  
household ant species and cockroaches in non-food use 
areas in and around domestic dwellings and commercial 
establishments. Hydramethylnon has established tolerances 
from use on grasses in pastures and rangeland; however 
hydramethylnon is almost completely metabolized within 
the body of  ruminants and there are no detectable residucs 
in meat, milk, or mbyp. Therefore, tolerances are not 
required for  these commodi t ies  even though 
hydrarnethylnon is considered a food use pesticide for the 
purposes of  reregistration and tolerance reassessment. 
HunzriIz toxicity (long-tern~)(”): Extra high-0.2 1 ppb, 
Health Advisory 
Fish toxicity ( t l i r e ~ l i o k ~ ( ~ ~ ) :  H igli-8.905 67 pp b, M ATC 
(Maximum Acceptable Toxicant Concentration) 
C(irciizogerz/llrzartl Cl(issifcritions 
U.S. EPA Carcinogens: Group 3, possible carcinogen 
Crilijorniri Prop. 65: Developmental toxin 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Labcl Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Endocrine Disruptor: A developmental toxin 
Regulritory Authority: 

Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de mrnin7is concentration 
reporting level: 1 .O% 

Descriptiurz: Yellow to tan crystalline solid. Characteristic 
vegetable oil odor. Insoluble in water. Molecular weight = 

494.475. Melting/Freezing point = 190°C. Vapor pressure 
= 2.3 x lo-’ mmHg. 
Pernzissible Concentrrition in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
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Harmful Effects rind Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
Toxic if inhaled, ingested, or absorbed through the skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Hydramethylnon,” Office of 
Prevention, Pesticides and Toxic  Substances, 
W a s h i n g t o n ,  D C  ( D e c e m b e r  1 9 9 8 ) .  
http:!iwwv.epa.gov/REDs/2585red.pdf 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Hyd razi ne Sulfate 

Use Type: Fungicide 
CAS Number: 10034-93-2 
Formula: H,N2.H20,S 
Alert: Hydrazine sulfate should be handled as a carcinogen, 
with extreme caution. It is used to treat some symptoms of  
advanced cancer. 
Synonyms: HS; Hydrazine hydrogen; Hydrazine 
monosulfate; Hydrazine sulphate; Hydrazinium sulfate; 
Hydrazonium sulfate; Idrazina solfato (Italian); NSC- 
150014; Siran hydrazinu (Czech) 
Producers: Atofina (France); Dynamit Nobel (Germany); 
Fairmont Chemical (USA); Hummel Croton (USA); Janssen 
Chimica; Mallinckrodt (USA); Otsuka Chemical; Merck 
(Germany); Spectrum Chemical 
RTECS Number: MV9625000 
EINECS Number: 233- 1 10-4 
Uses: Used in analysis and refining of  minerals, rare metals, 
determination of  arsenic in metals, production of  rocket fuel 
and rust prevention products, as a catalyst and antioxidant, 
and in fungicides, germicides and blood tests. Used as a 
catalyst for making acetate fibers. 
CarcinogedHazard Classipcntions 
U.S. NTP Carcinogen: Animal positive (SLh Annual Report) 
California Prop. 65: Carcinogen 

IARC: Carcinogen (animal carcinogen) 
Regulitory Autliority: 

Carcinogen: (NTP) sufficient animal evidence (IARC) 

A B  2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 0.1%. 

Description: Hydrazine sulfate is a white or colorless. 
crystalline solid or powder. Soluble in water. Molecular 
weight = 130.16. MeltingiFreezing point = 254°C 
(decomposition). 
Incompatibilities: A strong reducing agent. Reacts with 
ox id izers, bases. 
Routes of Entry: Inhalation, skin and/or eye contact. 
Absorbed through the skin. 
Hrirmful Effects rind Symptoms 
Short Term Exposure: Irritates the eyes and respiratory 
tract. Exposure can affect the brain and nervous system, 
causing dizziness and lightheadedness at first, followed by 
trembling and convulsions. 
Long Term Exposure: Hydrazine sulfate has been shown to 
cause liver and lung cancers in animals. Exposure can 
damage the liver and kidneys. Repeated exposure can 
damage blood cells causing a low blood count (anemia) It 
can also cause methemoglobinemia with fatigue, shortness 
of breath, and even a bluish color to the nose, finger tips and 
lips. May cause skin allergy to develop. 
Points of Attack: Liver, kidneys, blood, central nervous 
system, skin. 
Mediciil Surveillnnce: Liver and kidney function tests. 
Complete blood count. Examination of  the nervous system. 
Blood methemoglobin level. Evaluation by a qualified 
allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately Tor at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to  a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Hydrazine Sulfate,” 
Trenton, NJ (May 2001). 
h t t p : / / \ ~ ~ ~ , . s t a t e . n i  .uslliealtl~leoli/rtkwebi2360.pdf 

List of Lists,” Sacramento CA (February 1997). 

(OSHA) 

California Environmental Protection Agency “Chemical 
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Hydrogen Cyanide 

Use Type: Fumigant 
CAS Number: 74-90-8 
Forniula: CHN; HCN 
Alert: Hydrogen cyanide is acutely toxic. Persons whose 
clothing or skin is contaminated with cyanide-containing 
solutions 
can secondarily contaminate response personnel by direct 
contact or through offgassing vapor. 
Synorzynzs: Acide cyanhydrique (French); Acido cianidrico 
(Italian); Blausaeure (German); Blauwzuur (Dutch); 
Cyaanwaterstof (Dutch); Cyanwasserstoff (German); 
Cyjanowodor (Polish); Formonitrile; HCN; Hydrocyanic 
acid; Prussic acid; Zaclon Discoids 
Trade Names: AERO LIQUID HCN@, Degesch America 
(USA), canceled 7/01/1987; CYCLON@; CYCLONE B@ 
Producers: Air Products & Chemicals (USA); ATOFINA 
(France); BP Chemicals (UK); Ciba-Geigy (Switzerland); 
Cyanides & Chemicals (India); Degussa (Germany); DSM 
(Netherlands); Dow Chemical (USA); DuPont (USA); FMC 
(USA); SKW Chemicals (Germany); Sterling Chemicals 
(USA); Sumitoino (Japan); Rohin & Haas (USA); Varsal 
Instruments (USA) 
Cheniical Class: Inorganic 
EPMOPP PC Code: 04580 I 
ICSC Nuniber: 0492 
RTECS Number: MW6825000 
EEC Number: 006-006-00-X 
EINECS Number: 200-82 1-6 
Uses: Hydrogen cyanide is also used in mining, 
electroplating and in chemical synthesis ofplastics and dyes. 
I t  may be generated in blast furnaces, gas works, and coke 
ovens. Cyanide salts have a wide variety of uses, including 
electroplating, steel hardening, fumigating, gold and silver 
extraction from ores, and chemical synthesis. 
U S .  M(Lsimunz Allowable Residue Levels for  Hyrlrocymic 
Acid (40 CFR 180.130): 

CROP PPm 
Fruit, citrus 50 
Crirciizogeii/H(izarrl Cl(issifictitioizs 
Label Signal Word: DANGER 
WHO Acute Hazard: Group 1 b, highly hazardous as the 
parent chemical sodium cyanide 
Regulrrtory Authority: 

Toxic Substance (World Bank)‘”’ 
Air Pollutant Standard Set (ACGIH)“) (DFG)‘” (HSE)(j3’ 
(Other Countries)(35’ (OSHA)”*’ (Several States)‘60’ 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/OS HA) 

The “Director’s List” (CALIOSHA) 
OSHA29CFR1910,119,AppendixA, Process Safety List 
of Highly Hazardous Chemicals, TQ = 1000 Ib (454 kg) 
Banned or Severely Restricted (Belgium, Germany, 
Philippines) (UN)(I3) 
Clean Air Act: Accidental Release PreventioniFlaminable 
substances, (Section 112[r], Table 3), TQ = 2,500 Ib 
( 1  135 kg) 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFRl17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 I ,  9/9/92) 
EPA Hazardous Waste Number (RCRA No.): PO63 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1 ,  
Appendix B). 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Hydrogen cyanide is a volatile, colorless or 
pale-blue liquid or colorless gas with a bitter, almond-like 
odor. The odor threshold is 0.58 p p m  Odor is not a reliable 
indicator oftoxic amounts of vapor; inadequate warning for 
acute or chronic exposure. Often used as a 96% solution in 
water. It is intensely poisonous, highly flammable, 
explosive, and is a weak acid. Specific gravity (water : I )  = 

0.69. Molecular weight = 27.03 daltons. Boiling point = 

25.6”C. MeltingiFreezing point =-I 3.4”C. Gas density (air: 
I )  = 0.94. Vapor pressure = 630 rninHg @ 20°C. Flash 
point = -1 8°C. Autoignition temperature = 538°C. 
Explosive limits: LEL = 5.6%; UEL = 40.0%‘”). Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 4, Flaminability 4, Reactivity 2. Soluble in water. 
Log KO, = 0.38. Unlikely to bioaccuinulate in marine 
organisms. 
Iizconipntibilities: Unless stab i I ized and maintained, 
samples stored more than 90 days are hazardous. The gas 
can form an explosive mixture with air. Material containing 
more than 2-5% water are less stable than dry material and 
can be self-reactive, forming an explosive mixture with air. 
Heat above 50-60°C or contact with amines or strong bases 
can cause polymerization. The aqueous solution is a weak 
acid. Violent reaction with oxidizers, acetaldehyde, 
hydrogen chloride in alcoholic mixturcs, causing firc and 
explosion hazard. Incompatible with amines, strong acids, 
sodium hydroxide, calcium hydroxide, sodium carbonate, 
water, ammonia. Attacks some plastics, rubber and coatings. 
Pernzissible Exposure Lirtzits in Air: The OSHA‘’) PEL is 
10 ppm (1 1 ingim’) STEL, not to be exceeded during any 15 
minute work period. The NIOSH”’ REL is 4.7 ppm (5 
mg/ni3) STEL, not to be exceeded during any 15 minute 
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work period. ACGIH") recommends a limit of  4.7 ppm 
Ceiling, not to be exceeded at any time. Sweden''" has also 
set 5 mglm' as a ceiling value. has set 8 ppm (9 
mg/m3) as a T W A  value and a number of  countries 
(Argentina, Brazil, Germany, Japan) have set 10 ppin (1 1 
mgim') as a TWA value. The UK(33' has set no TWA, only 
an STEL of  10 ppm. ACGIH") has set 10 ppm (1 0 mglm') 
as a ceiling value. Czechoslovakia and the former USSR 
have set 0.3 mg/m3 as an MAC in workplace air. The 
notation "skin" is added to indicate the possibility of  
cutaneous absorption. The NIOSH") IDLH level = 50 ppm. 
AIHA ERPG-2 (emergency response planning guideline) 
(maximum airborne concentration below which it is 
believed that nearly all individuals could be exposed for up 
to 1 hour without experiencing or developing irreversible or 
other serious health effects or symptoms which could impair 
an individual's ability to take protective action) = 10 ppm. 
In ambient air in residential areas, the former USSR has set 
an MAC of 0.01 mgimA on a daily average basis. A number 
of  states have set guidelines or standards for hydrogen 
cyanide in ambient air@'' raging from 33 , u g h 3  (New York) 
to 80 pgim3 (Virginia) to 100 p g h 3  (North Dakota) to 220 
pglm' (Connecticut) to 238 pg/m3 (Nevada) to 250 pglm' 
(South Carolina) to 120-1000 pgim' (North Carolina). 
Deteriniiicrtioii iri Air: Soda lime; Water; Visible 
spectrophotometry; NIOSH IV, Method #60 
Permissible Concerttrrrtiort irt Water: The U.S. EPA has set 
a maximum contaminant level of  cyanide in drinking water 
of 0.2 milligrains cyanide per liter of water (0.2 mgiL). A 
USPHS drinking water criterion for alternate source 
selection is I O O  
Routes of Entry: Hydrogen cyanide is highly toxic by all 
routes of  exposure and may cause abrupt onset of profound 
CNS, cardiovascular, and respiratory effects, leading to 
death within minutes. 
Hrirniful Effects arid Synzptonis 
Short Term Exposure: Exposure to lower concentrations of  
hydrogen cyanide may produce eye irritation, headache, 
confusion, nausea, and vomiting followed in some cases by 
coma and death. Hydrogen cyanide acts as a cellular 
asphyxiant. By binding to mitochondria1 cytochrome 
oxidase, it prevents the utilization of oxygen in cellular 
metabolism. The CNS and myocardium are particularly 
sensitive to the toxic effects of cyanide. Hydrogen cyanide 
can irritate the and burn the skin and eyes. Inhalation can 
irritate the respiratory tract. Lacrimation (tearing) and a 
burning sensation of the mouth and throat are common. Can 
cause dizziness, headache, weakness, anxiety, confusion, 
pounding heart, difficult breathing and nausea. These can 
rapidly lead to  convulsions and death unless exposure is 
immediately stopped and proper first aid applied. High 
exposure can cause sudden death. Signs and symptoms of  
acute exposure to hydrocyanic acid may include 
hypertension (high blood pressure) and tachycardia (rapid 
heart rate), followed by hypotension (low blood pressure) 

and bradycardia (slow heart rate). Cherry red mucous 
membranes and blood may be noted. Cardiac arrhythmias 
and other cardiac abnormalities are common. Cyanosis (blue 
tint to the skin and mucous membranes) may be observed. 
Weakness, headache, vertigo (dizziness), agitation, 
giddiness, salivation, nausea, and vomiting, may be 
followed by combative behavior, convulsions, paralysis, 
protruding eyeballs, dilated and unreactive pupils, and 
coma. Tachypnea (rapid, shallow respirations) or hyperpnea 
(rapid, deep respirations) may be followed by respiratory 
depression. Lung hemorrhage and pulmonary edema may 
also occur. Inhalation: At less than 20 ppm, exposure to 
hydrogen cyanide may produce headache, dizziness, nausea 
and vomiting. Concentrations greater than 50 ppm may 
cause difficulty in breathing, rapid throbbing of  the heart, 
paralysis, unconsciousness, respiratory arrest or death. 30 
minutes exposure to 135 ppin may cause death. 270 ppin has 
caused immediate death. Skin: Hydrogen cyanide is readily 
absorbed through the skin. Symptoms are similar to above. 
Eyes: Hydrogen cyanide is irritating to the eye and rapidly 
absorbed. fngesfion; Symptoms are similar to above. Death 
has resulted from ingestion of 570 mgikg of 1.4 oz for a 150 
pound person. 
Lorig Term Exposure: Chronically exposed workers inay 
complain of  headache, eye irritation, easy fatigue, chest 
discomfort, palpitations, loss of appetite, and nosebleeds. 
Repeated exposure can interfere with thyroid function and 
can cause goiter. Itching scarlet rash, red bumps, severe 
nose itch leading to bleeding, and possibly holes in the nose, 
may result from long term exposure to hydrogen cyanide. 
Headache, nausea, vomiting, weakness and enlarged thyroid 
gland have also been reported at exposures from 4 to 12 
ppm. May damage the nervous system. Chronic exposure 
may be more serious for children because of their potential 
longer life span. Carcinogenicity: Hydrogen cyanide has not 
been classified for carcinogenic effects, and no carcinogenic 
effects have been reported for hydrogen cyanide. 
Reproductive and Developmental Esfrcts: N o  reproductive 
or developmental effects of hydrogen cyanide have been 
reported in experimental animals or humans. Increased 
levels ofthiocyanate in the umbilical cords of fetuses whose 
mothers smoked compared to those whose mothers were 
non-smokers suggests that thiocyanate, and possibly also 
cyanide, can cross the placenta. No data were located 
pertaining to hydrogen cyanide in breast milk. 
Poirtts of Attuck: Central nervous system, cardiovascular 
system, thyroid, blood. 
Merlicril Surveillriii ce: Prep I ac em en t and periodic 
examinations should include the cardiovascular and central 
nervous systems, liver and kidney function, blood, history of  
fainting or dizzy spells. Blood cyanide test. Evaluation of 
thyroid function. Examination of the nervous system. 
Urinary thiocyanate levels have been used, but are 
nonspecific and are elevated in smokers. 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities o f  water and induce vomiting. Do not make an 
unconscious person vomit. Use amyl nitrate capsules if 
symptoms develop. All area employees should be trained 
regularly in emergency measures for cyanide poisoning and 
in CPR. A cyanide antidote kit should be kept in the 
immediate work area and must be rapidly available. Kit 
ingredients should be replaced every 1-2 years to ensure 
freshness. Persons trained in the use of this kit, oxygen use, 
and CPR must be quickly available. 
Nole; Because cyanide is probably largely responsible for 
poisonings, antidotal measures against cyanide should be 
instituted promptly. Use amyl nitrate capsules if symptoms 
develop. All area employees should be trained regularly in 
emergency measures for cyanide poisoning and in CPR. A 
cyanide antidote kit should be kept in the immediate work 
area and must be rapidly available. Kit ingredients should be 
replaced every 1-2 years. 
Notes to physician or authorized medical personnel: In 
cases of respiratory compromise secure airway and 
respiration via endotracheal intubation. If not possible, 
perform cricothyroidotomy if equipped and trained to do so. 
Patients who are in shock or have seizures should be treated 
according to advanced life support protocols. These 
patients or those who have arrhythmias may be seriously 
acidotic; consider giving, under medical supervision, each 
patient 1 mEq/kg intravenous sodium bicarbonate. Antidotes 
When possible, treatment with cyanide antidotes should be 
given under medical supervision to unconscious victims 
who have known or strongly suspected cyanide poisoning. 
Cyanide antidotes-amyl nitrite perles and intravenous 
infusions of sodium nitrite and sodium thiosulfate-are 
packaged in the cyanide antidote kit. Amy1 nitrite perles 
should be broken onto a gauze pad and held under the nose, 
over the Ambu-valve intake, or placed under the lip of  the 
face mask. Inhale for 30 seconds every minute and use a 
new perle every 3 minutes if sodium nitrite infusions will be 
delayed. If the patient has not responded to oxygen and 
amyl nitrite treatment, infuse sodium nitrite intravenously as 
soon as possible. The usual adult dose is 10 mL of  a 3% 
solution (300 mg) infused over absolutely no less than 5 
minutes; the average pediatric dose is 0.12 to 0.33 mL/kg 
body weight up to 10 mL infused as above. Monitor blood 
pressure during sodium nitrite administration, and slow the 
rate of  infusion if hypotension develops. Next, infuse 

sodium thiosulfate intravenously. The usual adult dose is 50 
mL of a 25% solution (12.5 g)  infused over 10 to 20 
minutes; the average pediatric dose is 1.65 mL/kg of  a 25% 
solution. Repeat one-half of  the initial dose 30 minutes later 
if there is an inadequate clinical response. 
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U.S. Environmental Protection Agency, ”Chemical 
Profile: Hydrocyanic Acid,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
New York State Department of  Health, “Chemical Fact 
Sheet: Hydrogen Cyanide, ” Albany, NY, Bureau of  
Toxic Substance Assessment (Feb. 1986 and Version 3). 
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Hydrogen F I uoride 

Use Type: Disinfectant and fumigant 
CAS Number: 7664-39-3 
Fornzulrz: HF 
Alert: Victims whose clothing or skin is contaminated with 
hydrogen fluoride liquid or solution can secondarily 
contaminate response personnel by direct contact or through 
off-gassing vapor. Hydrogen fluoride has a strong irritating 
odor that is discernable at concentrations ofabout 0.04 ppm, 
which is considerably less than the OSHA(2) PEL. of  3 ppm. 
Syiioizyms: Acido fluorhidrico (Spanish); Anhydrous 
hydrofluoric acid; Fluorhydric acid; Fluoric Acid; Fluoruro 
de hidrogeno (Spanish); Hydrogen fluoride, anhydrous; 
Hydrofluoric acid; Hydrofluoric acid gas 
Producers: Abaquiin (Mexico); Air Products & Chemicals 
(USA); Allied-Signal (USA); Ashland (USA); Bayer 
Chemicals (Germany); Central Glass (Japan); Derivados del 
Fluor (Spain); DuPont (USA); Farleyway Chem. Ltd (UK); 
General Chemical (USA); Great Lakes Chemical (USA); 
Hoechst-Celanese (USA); Honeywell Performance P & C 
(USA); Industrial Quimica de Mexico (Mexico); Interstate 
Chemical (USA); Matheson Tri-Gas (USA); Morita(Japan); 
Navin Fluorine Industries (India); Pelcam (South Africa); 
Praxair (USA); Shanghai Tian Yuan (Group) Corp. (China); 
Seimi Chemical Ltd. (Japan); Solvay Flour (Belgium); 
Stella Chemifa (Japan); Vulcan Chemicals (USA) 
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Clienzical Class: Inorganic 
EPMOPP PC Code: 04560 I 
ICSC Number: 0283 
RTECS Number: MW7875000 
EEC Number: 009-002-00-6 
EINECS Number: 23 1-634-8 
Uses: Hydrogen fluoride is used as a disinfectant around 
feeding and watering equipment and holding pens and barns 
for swine and cattle. Its aqueous solution hydrofluoric acid, 
and its salts are used in  production of organic and inorganic 
fluorine compounds such as fluorides and plastics; as a 
catalyst, particularly in paraffin alkylation in the petroleum 
industry; as an insecticide; and to arrest the fermentation in 
brewing. I t  is utilized in the fluorination processes, 
especially in the aluminum industry, in separating uranium 
isotopes, in cleaning cast iron, copper, and brass, in 
removing efflorescence from brick and stone, in removing 
sand from metallic castings, in frosting and etching glass 
and enamel, in polishing crystal, in decomposing cellulose, 
in enameling and galvanizing iron, in working silk, in dye 
and analytical chemistry, and to increase the porosity of 
ceramics. 
Crirciiiogeii/H~izrrrrl Clrissijicntioiis 
Label Signal Word: DANGER 
Regulrrtory Autliorily: 

Toxic Substance (World Bank)"') 
EPAiSARA 302 (EPCRA) Extremely hazardous 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
Air Pollutant Standard Set (ACGIH)i') (DFG)"' (HSE)'") 
(Other Countrie~)'~') (OSHA)"" (Several States)@') 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CALIOSHA) 
OSHA 29CFR19 10.1 19, Appendix A, Process Safety List 
of Highly Hazardous Chemicals, TQ = 1000 Ib (454 kg) 

Hydrogen,Jluoride: 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 1 I Hazardous Substances/RQ 
40CFRlI7.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4133 1, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U 134 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de niininius concentration 
reporting level: 1 .O% 

substances 

Hydrofluoric acid (conc. 50% or greater): 
Clean Air Act: Hazardous Air Pollutants (Title I,  Part A, 
Section 112); (conc. 50% or greater, or anhydrous) 

Accidental Release PreventioniFIammable substances, 
(Section 112[r], Table 3), TQ = 1000 Ib (454 kg) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 I ,  9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U134 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Hydrogen fluoride, HF, is colorless, fuming 
liquid or gas. Warning properties = Disagreeable, pungent 
odor at 0.04 ppin; irritation of eyes and throat at 3 ppin. 
Specific gravity (water:l) = 1 for liquid @ 20°C. Odor 
threshold = 0.03 mgim'. Miscible with water with release of 
heat. Molecular weight = 20.0 daltons. Gas density (air : I )  
= 0.7. Boiling point =19-20"C @ 760 inmHg. 
MeltingiFreezing point = -83°C. Vapor pressure= 783 
minHg @ 20°C; 390 ininHg @ 2.5"C. Nonflammable. 
Iizconzpntibilities: A super-strong acid; aqueous solutions 
are less strong. Reacts violently with bases. Reacts, possibly 
with violence, with inany compounds including acetic 
anhydride, aliphatic ainines, alcohols, alkanolainines, 
alkylene oxides, aromatic amines, amides, 2-aminoethanol, 
ammonia, ammonium hydroxide, arsenic trioxide, bismuthic 
acid, calcium oxide, ethylene diamine, ethyleneimine, 
epichlorohydrin, isocyanates, metal acetylides, nitrogen 
trifluoride, oleum, organic anhydrides, oxygen difluoride, 
phosphorous pentoxide, sulfuric acid, strong oxidizers, vinyl 
acetate, vinylidene fluoride. Attacks glass, concrete, 
ceramics, and other silicon-containing compounds. Attacks 
metals, some plastics, rubber and coatings. 
Pernzissible Exposure Limits iiz Air: The OSHA'') PEL and 
recommended ACGIH") for hydrogen fluoride (measured as 
fluoride) is 3 ppin TWA. The NIOSH") recommended REL 
is 3 ppin (2.5 n1g/m3) and a ceiling of 6 ppin (5 mgiin3) [ 15 
minute]. AIHA ERPG-2 (emergency response planning 
guideline) (maximum airborne concentration below which 
it is believed that nearly all individuals could be exposed for 
up to 1 hour without experiencing or developing irreversible 
or other serious health effects or symptoms which could 
impair an individual's ability to take protective action) = 20 
ppin. DFG"' and the HSE(33) have set TWA values o f3  ppm 
and STEL values o f 6  ppm. The NIOSH") IDLH level = 30 
ppin. Argentina, Japan and Sweden have set TWA value of 
3 p p ~ n ( ~ ~ ) .  The former USSR'3S, 43) has set an MAC in 
workplace air of0.05 ing/in3 and Czechoslovakia has set 1 .0 
mg/in3. Limits in ambient air in residential areas have been 
set by the former USSR(3s' at 0.02 ingiinA on a momentary 
basis and 0.005 mg/in3 on a daily average basis. A number 
of states have set guidelines or standards for hydrogen 
fluoride in ambient air(bo) ranging fiom 3.4 pugin? 
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(Massachusetts) to 8.3 pg/m3 (New York) to 20.0 pg/m’ 
(Virginia) to 25.0 pg/m3 (North Dakota and South Carolina) 
to 30.0 pg/m3 (Rhode Island) to 50.0 pg/m3 (Connecticut 
and South Dakota) to 60.0 pg/mi (Nevada) to  25.0-250.0 
pgim’ (North Carolina) to 830.0 , u g h i  (Kentucky). 
Deternzinatiorz in Air: Si gel*; NaHCO,/Na,CO,; Ion 
chromatography; NIOSH IV, Method #7903(’*), Inorganic 
Acids. See also #7902, #7906. 
Permissible Conceiztmtiorz iiz Water: N o  criteria set 
Routes of Eiztry: Inhalation, skin absorption, ingestion. 
Harmful Effects and Synzptorns 
Short Term Exposure: Hydrogen fluoride is irritating to the 
skin, eyes, and mucous membranes, and inhalation may 
cause respiratory irritation or hemorrhage. Systemic effects 
can occur from all routes of  exposure and may include 
nausea, vomiting, gastric pain, or cardiac arrhythmia. 
Symptoms may be delayed for several days, especially in the 
case of  exposure to dilute solutions of  hydrogen fluoride 
(less than ZOO/,). Hydrofluoric acid is corrosive and also 
causes destruction of  deep tissues when fluoride ions 
penetrate the skin. Absorption of  substantial amounts of 
hydrogen fluoride by any route may be fatal. The systemic 
effects of  hydrogen fluoride are due to increased fluoride 
concentrations in the body which can change the levels of  
calcium, magnesium, and potassium in the blood. 
Hypocalcemia can cause tetany, decreased myocardial 
contractility, and possible cardiovascular collapse while 
hyperkalemia has been suggested to cause ventricular 
fibrillation leading to death. Hydrogen fluoride is corrosive 
to the eyes, skin, and the respiratory tract. Eye burns may 
not be imtnediutelypuinful. Inhalation of  this gas can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. High levels of  
exposure can cause death. Acute exposure to hydrogen 
fluoride will result in irritation, burns, ulcerous lesions, and 
necrosis of  the eyes, skin, and mucous membranes. Total 
destruction of  the eyes is possible. Other effects include 
nausea, vomiting, diarrhea, pneumonitis (inflammation of 
the lungs), and circulatory collapse. Ingestion of an 
estimated 1.5 grams produced sudden death without gross 
pathological damage. Repeated ingestion of  small amounts 
resulted in moderately advanced hardening of  the bones. 
Contact of skin with anhydrous liquid produces severe 
burns. Inhalation of  anhydrous hydrogen fluoride or 
hydrogen fluoride mist or vapors can cause severe 
respiratory tract irritation that may be fatal. Hydrogen 
fluoride may induce hypocalcemia, causing cardiac and 
renal failure. 
Long Term Exposure: Repeated ingestion of  more than 6 
mg of  fluoride per day may result in mottling of  the teeth in 
developing children, accumulation of  fluoride in the bone, 
and hardeningofthe bone in adults and children. Long-term 
hydrogen fluoride exposure has been reported to damage the 
kidneys and liver. This chemical may cause bronchitis. 
Chronic exposure may be more serious for children because 

of  their potential longer latency period. Curcinogenicity . 
Hydrogen fluoride has not been classified for carcinogenic 
effects. Reproductive and Developmental Effects: Fluoride 
crosses the placenta, and at low doses is thought to be 
essential for normal fetal development in humans. It is rarely 
excreted in breast milk. There have been rare cases of 
mottling of deciduous teeth in infants born to mothers who 
had high daily intakes of fluoride during pregnancy; skeletal 
abnormalities are considered unlikely. No reproductive 
effects due to hydrogen fluoride are known. The substance 
may cause fluorosis. 
Points of Attack: Eyes, skin, respiratory system and bones 
Medical Surveillrince: Before beginning employment and 
at regular times after that, the following is recommended. 
Lung function tests. If symptoms develop or overexposure 
has occurred, the following may be useful: Liver, and 
kidney function tests. Consider chest x-ray after acute 
overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once (contact lenses should not be worn 
when working with HF) and irrigate immediately for at least 
30 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and flush iiiimediately 
with large amounts of  water. Immerse exposed skin area in 
iced 70% ethyl alcohol Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention.In cases of 
ingestion, d o  not induce vomiting. Do not administer 
activated charcoal. Victims who are conscious and able to 
swallow should be given 4 to 8 ounces of water or milk. If 
available, also give 2 to 4 ounces of  an antacid containing 
magnesium (e.g., Maalox, milk of  magnesia) or calcium 
(e.g., Tums). Medical observation is recommended for 24 to 
48 hours after breathing overexposure, as pulmonary edema 
may be delayed. As first aid for pulmonary edema, a doctor 
or authorized paramedic may consider administering a 
corticosteroid spray. 
Notes to physician or authorized medical personid: I n  
cases of  respiratory compromise secure airway and 
respiration via endotracheal intubation. If not possible, 
perform cricothyroidotomy if equipped and trained to do so. 
Treat patients who have bronchospasm with aerosolized 
bronchodilators. The use of bronchial sensitizing agents i n  
situations of  multiple chemical exposures may pose 
additional risks. Consider the health of  the myocardium 
before choosing which type of  bronchodilator should be 
administered. Cardiac sensitizing agents may be 
appropriate; however, the use of cardiac sensitizing agents 
after exposure to certain chemicals may pose enhanced risk 
of cardiac arrhythmias (especially in the elderly). Hydrogen 
cyanide poisoning is not known to pose additional risk 
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during the use of bronchial or cardiac sensitizing agents. 
Consider racemic epinephrine aerosol for children who 
develop stridor. Dose 0.25-0.75 mL of 2.25% racemic 
epinephrine solution in 2.5 cc water, repeat every 20 
minutes as needed, cautioning for myocardial variability. 
Patients who are comatose, hypotensive, or are having 
seizures or cardiac arrhythmias should be treated according 
to advanced life support protocols. Hypocalcemia 
(manifested by tetany and dysrhythmias) is probable after 
ingestion of even small amounts of hydrogen fluoride. With 
medical consultation, treat hypocalcemia with intravenous 
injections of a 10% solution of calcium gluconate. For 
inhalation victims, 2.5% calcium gluconate (2.5 g of 
calcium gluconate in 100 mL of water or 25 mL of 10% 
calcium gluconate diluted to 100 mL with water) 
administered by nebulizer with oxygen has been 
recommended, but the success of this therapy has not been 
demonstrated. 
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Hydroprene (ANSI) 

Use Type: Insecticide; insect growth regulator. 
CASNumber: 41096-46-2 (&&type); 65733-1 8-8 (S-form) 
Formula: C,,H,,O, 
Syizonyynis: ENT 70,459; Ethyl (2E,4E)-3,7,1 I-trimethyl- 
2,4-dodecadienoate; Ethyl (E, E)-3,7,1 1 -trimethyl-2,4- 
dodecadienoate; Ethyl (2E,4E)-3,7,11 -trimethyl-dodeca-2-4- 
dienoate; (2E,4E)-Hydroprene 

S-forrn: Ethyl (2E,4E,7S)-trimethyl-2,4-dodecadienoate; 
(7S)-Hydroprene; 2,4-Dodecadienoic acid, 3,7,11 -trimethyl- 
, ethyl ester, [S-(E,E)]- 
Trade Nrrmes: ALTOZAR@; ALTOZAR IGR@; GENCOR@; 
GENTROL@; MATOR@; OMS 1696; RAID@ MAX 
STERILIZER DISCS; SHA 486300@; ZOECON@, 
Wellinark International (USA) canceled; ZR 5 12@; ZR 
2006@ (S-form) 
Producers: Wellmark International (USA) 
Clt eiizictil Clrrss: Botanical 
EPMOPP PC Code: 486300 (E,E- type); 128966 (S-form) 
Cdjiorniri DPR Clteniical Code: 2244 
Uses: Not currently registered n the U.S. S-Hydroprene is 
used in homes, offices, hospitals, restaurants and other 
indoor applications as a fogger, spray and impregnated bait 
against cockroaches, beetles and moths. Not for direct 
application to food. 
Crrrciiiogeii/Hazrrrrl Cl(issi@rrfioizs 
U.S. EPA Carcinogens: Group D, unclassifiable, 
insufficient data 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: An amber liquid. Soluble in water. Molecular 
weight = 266.4 18. 
Permissible Corzcentr(itioii in Wuter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin absorption, ingestion. 
Harmful Effects r r n d  Syniptoiiis 
Short Term Exposure: May cause irritation to the eyes, 
skin, and respiratory tract. Toxic if ingested or absorbed 
through the skin. 
Loiig Tern? Exposure: This chemical has been shown to 
cause developmental effects in animals. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iinmediatcly for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
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Irnazalil (ANSI) 

Use Type: Fungicide 
CAS Number: 35554-44-0 
Formtufa: C ,4H, ,CI,N,O 
Synonyms: Allyl-l-(2,4-dichlorophenyl)-2-imidazol-l- 
y l e t h y l  e t h e r ;  ( 5 ) l  - ( / 3 - A l l y l o x y - 2 , 4 -  
dichlorophenethyl)iridazole; (5)-1-~-(Allyloxy)-2,4- 
dichlorophenethyl]imidazole; 1-[2-(Allyloxy)-2-(2,4- 
dichlorophenyl)ethyl]- 1 H-imidazole; Caswell No. 497AB; 
C h l o r a m i z o l ;  1-(2-(2,4-DichIorophenyl)-2-(2- 
pro  pe  n y I o xy  ) e th  y I ) -  1 H- i m i d a z o  I e ; 1 - [ 2 - ( ( 2 , 4  - 
Dichlorophenyl)-2-propenyloxy)-ethyl]- 1 H-imidazole; 
Enilconazole; 1H-lmidazole, I-[2-(2,4-dichlorophenyl)-2- 
(2-propenyloxy)ethyl]-; 1 H-Imidazole, I -12-(2,4- 
dichlorophenyl)-2-(2-propenyloxy)ethyl]-, (&)- 
Trtirle Names: BAYTAN IM@, Bayer CropScience 
(Germany); BROMAZIL@; CEREVAX@ EXTRA; 
CLINAFARM@, Schering-Plough Animal Health (USA); 
DECCOZIL@, Cerexagri Inc (France); FECUNDAL@ 
1 OOEC, Janssen Pharinaceutical (USA); FF4961@; FLO- 
PRO IMZ@, Gustafson (USA); FRESHCARD@; 
FUNG A FLO R@, ( U S A) ; 
IMAVEROL@; MAGNET@, Makhteshim-Agan Industries 
(Israel); MIST-0-MATIC@ liquid seed treatment; 
NUZONE@, Wilber Ellis (USA); RAXIL@, Gustafson 
(USA); RTU-VITAVAX EXTRA@, Gustafson (USA); R 
23979@; VITAVAX EXTRA@, Crompton (USA) 
Producers: Agsin (Singapore); Bayer CropScience 
(Germany); Cerexagri Inc (France); Crompton (USA); 
Gustafson (USA); Janssen Pharmacuetica (USA); 
Makhteshim-Agan Industries (Israel); Schering-Plough 
Animal Health (USA) 
Chemical Cluss: I tnidazol e 
EPMOPP PC Code: 1 1 190 1 
CrrliJbrriiri DPR Clienzical Code: 2084 
ICSC Number: 1303 
RTECS Number: NI47760000 
EEC Number: 6 13-042-00-5 
EZNECS Number: 252-6 15-0 
Uses: Irnazalil is a systemic fungicide used on fruit, 
vegetables and ornamentals to control powdery mildew, 
black spot and other fungi. Also used as a seed dressing and 
for post-harvest applications to bananas, citrus and other 
fruit. It has been shown that the use of itnazalil is less likely 
to lead to resistant fungi strains than other fungicides. 
Human toxicity (Io~ig-term)(~~’: I nterined i ate- 1 7.5 0 pp b, 
Health Advisory 
Fish toxicity (tlire~Iiold)(~~): Low-193.77060 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 

J an ssen P h artnaceu t i cal 

U.S. Maximum Allowable Residue Levels for  Imcizulil(40 
CFR 180.413): 

CROP PPm 
Banana 3 
Banana, pulp 0.2 
Barley, grain 0.05 
Barley, straw 0.5 
Cattle, fat 0.0 I 

0.5 Cattle, liver 
Cattle, meat 0.0 I 
Cattle, mbyp 0.01 

Citrus, oil 25 
Fruit, citrus, post-h 10 
Goat, fat 0.0 1 
Goat, liver 0.5 
Goat, meat 0.01 
Goat, mbyp 0.01 
Hog, fat 0.01 
Hog, liver 0.5 
Hog, meat 0.01 
Hog, mbyp 0.01 
Horse, fat 0.01 
Horse, liver 0.5 
Horse, ineat 0.01 
Horse, inbyp 0.0 1 
Milk 0.0 I 
Sheep, fat 0.01 
Sheep, liver 0.5 
Sheep, meat 0.0 I 
Sheep, mbyp 0.0 1 

Citrus, dried pulp 25 

Wheat, forage 0.5 
Wheat, grain 0.05 
Wheat, straw 0.5 
Crrrcirzogeti/H(izartl Cliissificcrliotis 
U.S. EPA Carcinogens: Likely carcinogen 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class I I ,  moderately hazardous 
Regulatory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in  California. 
40CFRI 85 tolerances in human food 
40CFR 186 tolerances in animal foods 
EPCRA Section 3 13 Form R de n1inirni.s concentration 
reporting level: 1 .O% 

Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
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Description: Yellow to brown wax-like solidified oil. Poor 
solubility in water. Molecular weight = 297.18. 
MeltingiFreezing point = 5 1 “C. Boiling point = 320-350°C 
(estimated). Vapor pressure = 6.8 x mmHg. Flash point 
= 192°C. Log KO, = 4.61. Values above 3.0 are likely to 
bioaccumulate in marine organisms. 
Incompntibilities: Strong oxidizers. Forms toxic fumes of 
nitrogen oxides and chlorine when heated to decomposition. 
Perniissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Eyes, skin contact. 
Hmnful Effects and Syniptonis 
Short Term Exposure: Causes eye irritation with pain. May 
cause skin and respiratory tract irritation. May cause nausea 
if ingested; toxic. 
Long Term Exposure: May cause cancer and 
developmental problems. May cause liver problems. 
Merlicul Surveillrmce: Liver function tests . 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention iininediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Imazalil,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
Iittp:i/ex.toxnet.orst.edu/pips/i~iiazalil.lit~~i 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Imazalil” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (July 12, 2002). 
h t t p : / ~ ~ ~ ~ ~ ~ ~ . e p a . ~ o v / R ~ D s ! i m a z a l i l  tred.pdf 
U.S. Environinental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Imazalil,” 40 CFR 180.413. 
http:l/w\~~~.epa.govlpesticides/lood/vie\vtols.htm 
International Programme on Chemical Safety (IPCS), 
“Health and Safety Guide, Pesticide Residues in Food, 
2000, Imazalil,” Geneva, Switzerland, (2000). 
littp:/l~~~~v.inchem.ol-pidocuinents/inipr/j~npmono/vOO~ 
1.0 8 .h tin 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

lmazaqui n 

Use Type: Herbicide, plant growth regulator 
CAS Nunzber: 81335-37-7; 81335-47-9 (ammonium salt) 
Formulr: C,  ,H, ,N,O, 
Synonynzs: 2-[4,5-Di hydro-4-methyl-4-( I -methylethyl)-5- 
oxo-1H-imidazol-2-yl]-3-quinolinecarboxylic acid; 2-(5- 
I sopropy l-5 -methyl -4-0x0-2-  im idazo  I i n -2 -y l ) -3  - 
quinolinecarboxylic acid; Quinolinecarboxylic acid, 2-(5- 
i sop  r o p y I - 5 -met h y I - 4 - ox o - 2 - i in i d a z o I i n - 2 - y I )  - ; 3 - 
Quinolinecarboxylic acid, 2-[4,5-dihydro-4-methyl-4-( 1 - 
methylethyl)-5-oxo-IH-iinidazol-2-yl]-; (ammonium salt): 
3-Quinolinecarboxylic acid, 2-(4,5-dihydro-4-methyI-4-( 1 - 
methylethyl)-5-oxo- 1 H-imidazol-2-yl)-, monoammonium 
salt 
Trade N(rnies: AC 252,2 14@; ALA-SCEPT@, BASF 
Agricultural Products (Germany); BACKDRAFT’, BASF 
Agricultural Products (Germany); CL 252,2 14@; DETAILw, 
BASF Agricultural Products (Gerinany); IMAGE@herbicide 
consumer concentrate (ammonium salt); MON-9850@, 
Monsanto (USA); SCEPTER@, BASF Agricultural Products 
(Germany); SQUADRON@ (with Pendimethalin), BASF 
Agricultural Products (Germany); TRI-SCEPT@, BASF 
Agricultural Products (Germany); PARTNER@ 
Producers: American Cyanamid (USA); BASF Agricultural 
Products (Germany) 
Clr eniicril Clnss: I m idazol in one 
EPMOPP PC Corle: 128848; 128840 (ammonium salt) 
Crilifornia DPR Clreniictil Corle: 26 13 
Uses: Imazaquin is a selective, pre-emergence and post- 
emergence herbicide used to control grasses and broadleaf 
weeds. It is used on corn, wheat, soybeans, turf and 
ornamentals. 
Hunzan toxicity (lo~zg-terni)‘~~): Very low-1 750.00 ppb, 
Health Advisory 
Fish toxicity ( t l r r e s I ~ o l ~ ~ ( ~ ~ ) :  Very low-6 1926.1 1430 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrrximuni Allowtrble Residue Levels for  Iinuzrrquin 
(40 CFR 180.426): 

Soybean 0.05 
Curcin ogeri/Hrzurrl Clrrssijkations 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Descr@tion: A tan crystalline solid. Pungent odor. Soluble 
in water; solubility = 100 mg/L. Melting/freezing point = 

220°C. Molecular weight = 3 1 1.3. 
Iiiconzprrtibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forins explosive salts 
of silver oxalate. 
Permissible Conceiitrrrtion in Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 

CROP PPm 
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Hcrrmful Effects ( I I ~  Symptom 
Slrort Term Exposure: May cause irritation to the eyes, 
skin, or respiratory tract. May be toxic if ingested or 
absorbed through the skin. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, reinove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Imazaquin,” Oregon State University, 
Corvallis, OR.  http:llextoxnet.orst.edu~pips/inia~aqui.littn 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ I m a z a q u i n , ”  4 0  C F R  1 8 0 . 4 2 6 ,  
w~~~~.ena.cov/nesticides/~ood/viewtols.htm 
California Environinental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

lmazethabenz (U.S. EPA) 

Use Type: Herbicide 
CAS Number: 81405-85-8 
Fornzulrr: C,,H,,N,O, 
Synoizyms: Benzoic acid, 2-(4,5-dihydro-4-1nethyl-4-( 1 - 
inethylethyl)-5-xox-IH-imidazol-2-yl)-4 (or 5)-methyl-, 
methyl ester: 2[4,5-Dihydro-4-1nethyl-4-( 1 -methylethyl)-5- 
0x0- I H-imidazol-2-yl]-4 (or 5)-1nethylbenzoic acid methyl 
ester; Imazamethabenz; (Methyl 6-(4-isopropyl-4-1nethyl-5- 
oxo-2-iinidazolin-2-yl)-m-toluate plus: Methyl 6-(4- 
isopropyl-4-1nethyl-5-oxo-2-imidazolin-2-yl)-~~~-toluate); 
(Methyl 6-(4-isopropyl-4-methyl-5-0~~-2-imidazolin-2-yl)- 
nz-toluate plus Methyl 6-(4-isopropyl-4-methyl-5-0xo-2- 
iinidazolin-2-yl)-m-toluate); m-(or p-)Toluic acid, 6-(4- 
isopropyl-4-methyl-5-0xo-2-i1nidazolin-2-yl)-, methyl ester; 
177-(orp-)Toluic acid. 2-(4,5-dihydro-4-1nethyl-4-isopropyl- 
50x0- 1 H-imidazol-2-yl)-, methyl ester 
Trrrrle N(rmes: ASSERT@ (Benzoic acid, 2-(4,5-dihydro-5- 
methyl-4-( 1 -methylethyl) salt-5-0x0- 1 H-iinidazoI-2-yl)-5- 
methyl-, methyl ester and Benzoic acid, 2-(4,5-dihydro-4- 
methyl-4-( 1 -methylethyl) salt-5-0x0- 1 H-imidazol-2-yl)-4- 
methyl-, methyl ester), BASF Agricultural Products 
(Germany); AC 222293@; AC-293@; CL-222293Q; 
DAGGER@ 

Producers: American Cyanainid (USA); BASF Agricultural 
Products (Germany); BASF Canada (Canada) 
Clt enzical Class: Imidazo I inone 
EPMOPP PC Code: 128842 
Crrlifornia DPR Clrenzicrrl Code: 2240 
Uses: Generally used as a herbicide on small grain crops. 
Humun toxicity (lo~zg-ternz)(’~’: Very l o w 4 4  I .OO ppb, 
Health Advisory 
Fish toxicity ( t l ~ r e s l r o l ~ ~ ~ ~ ~ ~ :  Very low-5 15.359 16 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
C(rrciIzogeIi/H(rz~rrcl Classrjicrrtiorzs 
U.S. EPA Carcinogens: Group D, unclassifiable 
Label Signal Word:  CAUTION or DANGER 
W H O  Acute Hazard:  Class U, unlikely to be hazardous 
Regulrrtory Authority: 

Actively registered pesticide in California. 
Description: White or slightly yellow powder. Slightly 
soluble in water. Vapor pressure = 1.2 x 1 O-* mniHg. 
Permissible Concentrrrtion in Wrrter: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Hrrrmful Effects and Synzptonzs 
Slrort Tern? Exposure: May cause irritation to the eyes, 
skin, or respiratory tract. May be toxic if ingested or 
absorbed through the skin. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, reinove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

I mazet ha pyr (ANSI) 

Use Type: Herbicide, plant growth regulator 
CAS Number: 81335-77-5 (U.S. EPA); 101917-66-2 
(ammonium salt) 
Fornzulrr: C,,H,,N,03; C,,H,,N,O, (ammonium salt) 
S ~ I Z O I ~ J V I ~ S :  Ammonium salt of (&)-2-(4,5-dihydro-4-methyl- 
4 - ( 1 - m e t h y 1 e t h y I )  - 5 - 0x0- 1 H - i in i d azo I -2 - y I )  - 5 - e t h y I - 3 - 
pyridinecarboxyl ic acid(+)-2-(4,5-Dihydro-4-niethyl-4-( 1 - 
ni e t h y 1 e t h y I ) -  5 -0  x o - 1 M - i m i d a z o  1-2 - y I ) - 5 - e t h y I - 3 - 
pyridinecarboxylic acid, ammonium salt; (+)-2-[4,5- 
Dihydro-4-methyl-4-( I -methylethyl)-5-ox-o- 1 H-imadazol-2- 
yl]-5-ethyl-3-pyridinecarboxylic acid; (&)-5-Ethyl-2-(4- 
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isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinic acid; 
(*)-5-Ethyl-2-(4-isopropyl-4-methyl-5-oxo- 1 H-imidazolin- 
2-yl)nicotinic acid (ammonium salt) 
Trade Names: AC-263499’; CL-263499@; CONTOUR@; 
EXTREME@, BASF Agricultural Products Group 
(Germany); HAMMER’; LIGHTNING@, BASF 
Agricultural Products Group (Germany); ODYSSEY@, 
(imazamox + imazethapyr), BASF Agricultural Products 
Group (Germany); OVERTOP@; PATRIOT@, (atrazine + 
imazethapyr), BASF Canada (Canada); PASSPORT@; 
PIVOT’; PURSUIT,@(arnmonium salt of), BASF Agricultural 
Products Group (Germany); PURSUIT DG@ I lerbicide, BASF 
Agricultural Products Group (Germany); RESOLVEQ, 
BASF Agricultural Products Group (Germany); 
STANDOUT@, BASF Agricultural Products Group 
(Germany); VALOR@, (imazethapyr + pendimethalin), 
BASF Canada (Canada) 
Producers: Agsin (Singapore); American Cyanamid (USA); 
BASF Agricultural Products Group (Germany); BASF 
Canada (Canada) 
Cli enzical Class: I in idazo I in one 
EPMOPP PC Corle: 128922; 128923 (ammonium salt) 
Crilifornia DPR Cliemical Corle: 2340 
Uses: Imazethapyr is a general use, selective pre-emergence 
herbicide that is used to control grasses and broadleafweeds 
on a variety of field and vegetable crops including dry and 
edible beans, peas, soybeans, peanuts, alfalfa and corn. 
Human toxicity (long-terr~i)(~~’: Very low-I 750.00 ppb, 
Health Advisory 
Fish toxicity (tli reslr Very I ow-52267.5 772 8 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Mrrxinzunz Allowrrble Resirlue Levels for  Itiirizetlirrpyr 
(40 CFR 180.447): 
CROP 
Alfalfa, forage 
Alfalfa, hay 
Cattle, mbyp 
Corn, field, forage 
Corn, field, grain 
Corn, field, stover 
Crayfish 
Endive 
Goat, mbyp 

Horse, mbyp 
Lettuce, head 
Lettuce, leaf 
Peanut 
Rice, bran 
Rice, grain 
Rice, straw 
Sheep, mbyp 
Soybean 
Vegetable, legume, group 6 

Hog, mbyp 

PPm 
3 
3 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0. I 
1.2 
0.2 
0.15 
0.1 
0.1 
0.1 

Crirciriogeri/Hflzrrrrl Clrssij7crrtioris 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Actively registered pesticide in California. 
Description: White to slightly yellowish crystalline solid. 
Pungent odor. Soluble in water; solubility = 1.42 x 10’ 
mg/L. Molecular weight = 289.33. MeltingiFreezing point 
= 173°C. 
Ziicompcitibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Corrosive to zinc, mild steel, brass, copper and aluminum. 
Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Perniissible Coliceiitrritiori in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrirnlful Effects rri ir l  Symptoms 
Sliort Term Exposure: May cause irritation to the eyes, 
skin, or respiratory tract. May be toxic if ingested or 
absorbed through the skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 

begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Imazethapyr,” Oregon State 
University, Corvallis, O R  (February 1996). 
http://extoxnet.ol-st.edu/pips~itna~etha.litm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue I.imits, 
“ I m a z e t h a p y r , ”  4 0  C F R  1 8 0 . 4 4 7 .  
littp://w~vLv.epa.~ov/pesticides/food/vie~vtols.littn 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

lmidacloprid 

Use Type: Insecticide 
CAS Number: 105827-78-9; 138261-41-3 (tautomeric 
form) 
Fortiiulri: C,H,,CIN,02 
Synonyms: I-[(6-Chloro-3-pyridinyl)methyl]-N-nitro-2- 
i in id a z o  1 i d in i in in e b e n z o  a t e ; 1 - [ ( 6  - C h I o r o - 3 - 
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pyridinyl)methyl]-4,5-dihydro-N-nitro- 1 H-imidazol-2- 
a m  i n  e ; 1 - ( 2  - C h I o r o - 5 - p y r  i d y I in e t h y I )  - 2 - 
(nitroamino)imidazolidine; IH-lmidazol-2-amine, 1-[(6- 
c h 1 or o - 3 - p y r i d i n y I )  in e t h y I]  -4,5 -d i h y d r o -N- n it r o - ; 2 - 
Imidazolidinimine, I-[(6-chloro-3-pyridinyl)methyl]-N- 
nitro-benzoate 
Trade Names: ADMIRE@, BayerCropScience (Germany); 
CONFIDOR@ 2.5% granular; CONFIDOR@ 2 flowable; 
ENCORE@, Bayer Cropscience (Germany); GAUCHO@, 
Gustafson (USA); IMICIDE@, J.  J .  Mauget (USA); 
L E V E RAG E ’ , ( G e r in any ) ; 
MARATHON@; MERIT@, BayerCropScience (Germany); 
NTN 33893@; PREMIER@; PREMISE@; PRESCRIBETM, 
Gustafson (USA); PROTREAT@, Rotam Agrochemical 
(Hong Kong); PROVADO”, Bayer Cropscience 
(Germany); TRIMAX@, Bayer Cropscience (Germany) 
Producers: Agr i in o r Intern at i o na 1 (U S A) ; Ag s i n 
(Singapore); AJE (Switzerland); Ascot International UK); 
BayerCropScience (Germany); Gustafson (USA); J .  J .  
Mauget (USA); Ki-Hara Chemicals Ltd. (UK); SuYan 
Agrochemical Group (China); Hindustan Insecticides 
(India); Rotam Agrochemical (Hong Kong); PROTREAT 
Rotam Agrochemical (Hong Kong); Wuzhou International 
(China) 
Clreniicrrl Clrrss: Chloronicotinyl 
EPMOPP PC Code: 129059; 129099 
C(rlijornirr DPR Cliemicril Code: 3 849 
Uses: A systemic insecticide used to control sucking insects 
in the soil, seeds and foliar environments. It is one of the 
most-used pesticides in the world and has a broad variety of 
both agriculture and non-agricultural uses, including on pets 
and household environments. Used on rice, cereals, maize, 
vegetables, fruit, sugar beets, potatoes, cotton, hops and turf. 
I t  is related to nicotine and acts on the nervous system. 
Hunrrrri toxicity (lo~ig-ternij(~~): Very low-399.00 ppb, 
Health Advisory 
Fish toxicity ( t lrre~l iolr l j~~~~: Very low-1 199.99656 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(rxiniunz Allo wable Residue Levels for  Iniirlricloprirl 
(40 CFR 180.472): 
Note: The U.S. EPA list 129 tolerances for crops on the site 
shown in the Reference section below. 
CrrrciiiogeIi/Hrrzrrrrl Clrrssrjicrrtions 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: WARNING, CAUTION or DANGER 
WHO Acute Hazard: Class 11, moderately hazardous 
Des cript ion: S I i g h t 
characteristic odor. Slightly soluble in water; solubility = 

0.5 g/L. Molecular weight = 255.  63. 
Perntissible Concentrrrtion iri Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harniful Effect.s (11ir1 Syniptonis 
Slrort Term Exposure: May attack central nervous system 
causing apathy, incoordination. Inhalation: Causes labored 
breathing. Ingestion: May cause convulsions. 

B aye r C r o p S c i en c e 

C o I or 1 e s s , cry s t a I I in  e so I i d . 

Poitits of Attack: Central nervous system, lungs, digestion 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Referemex 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Imidacloprid,” Oregon State 
U n i v e r s i t y ,  C o r v a I I i s ,  O R  
http:/lextoxnet.ot-st.edu/pipsiimidaclo.htrn 
Journal of Pesticide Reform, “Insecticide Factsheet, 
Imidacloprid,” Northwest Coalition for Alternatives to 
Pesticides, Spring 2001, Vol. 21,  No.  I .  
h t tp : //wwv.pes t i c i de . orgii in i dac 1 opr i d . t)d f 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits. 
“ I m i d a c l o p r i d ” ,  4 0  C F R  1 8 0 . 4 7 2 ,  
www.epa. govipesticidesifoodiviewtols.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Indole-3-butyric Acid 

Use Type: Plant growth regulator 
CAS Nuniber: 133-32-4 
Furniulrr: C ,2H,,N02 
Sy~io~iy~fi.~: IBA; 1H-lndole-3-butanoic acid; Indole butyric; 
lndole butyric acid; ,8-Indolebutyric acid; y-(lndole-3)- 
butyric acid; 3-lndolebutyric acid; y-(Indol-3-yl)butyric 
acid; Indolyl-3-butyric acid; 3-Indolyl-y-butyric acid; y-(3- 
1ndolyl)butyric acid; 4-(lndolyl)butyric acid; 4-(Indol-3- 
y1)butyric acid; 4-(3-lndolyl)butyric acid 
Trrrrle Nrrnzes: ASSET PGR@, I-Ielena Chemical (USA); 
BOLL-SET’, Micro-flo (USA); CROP BOOSTER’, 
Agriliance (USA); CYTOPLEX@; GOLDENGRO@; 
HORMEX@, Brooker Chemical (USA); HORMODIN@, 
E.C. Geiger (USA); JIFFY GROW@; MAXON”, Agriliance 
(USA); MEPEX@, Griffin (USA); PGR-IV@, Micro-tlo 
(USA); RHIZOPON@; ROOTGRO? ROOlONI? (with 1 - 
Naphthaleneacetamide and 1 -Naphthaleneacetic acid); 
SERADIX@; SNIPPER@ 
Producers: Agriliance (USA); Bonide Products (USA); 
Eurolabs (UK); Griffin (USA); Helena Chemical (USA); 
Micro-flo (USA) 
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Cli entical Class: Botanical 
EPMOPP PC Code: 04670 1 
California DPR Clieniicril Code: 323 
EINECS Number: 205-101-5 
Uses: Used as growth hormones for root cuttings. 
Carciiiogeri/Hazrird Clnssificatioizs 
Label Signal Word: CAUTION 
Regulatory Authority: 

Actively registered pesticide i n  California. 
Description: White or off-white crystalline solid or powder. 
Odorless. Insoluble in water. Molecular weight = 203.258. 
MeltingiFreezing point = 123°C. 
Hrrrnzful Effects cind Synzptonis 
Short Ternz Exposure: May cause irritation of the eyes, 
skin, or respiratory tract. Toxic if ingested. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious pet-son vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Refereiices: 
California Environmental Protection Agency “Chemical List 
of Lists,” Sacramento CA (February 1997) 

lprodione (ANSI) 

Use Type: Fungicide 
CAS Number: 36734-1 9-7 
Forniulri: C,,H 13C12N,0, 
Synurzynzs: 3-(3,5-DichlorophenyI)-N-( 1 -tnethylethyl)-2,4- 
dioxo- 1 -irnidazolidinecarboxatnide; 3-(3,5-DichlorophenyI)- 
N - s o p r opy 1-2,4 -d i o x o - 1 - i m id azo  I id i n e car box i in id e ; 
Glycophen; 1 -1sopropyl carbamoyl-3-(3,5-dichlorophenyl)- 
hydantoin 
Trrrrle Nmzes: ANFOR? CHIPCO@ 260 19, Bayer 
Cropscience (Germany); DIVA@, Bayer Cropscience 
(Germany); DOP@ 260 19; GLYCOPHENE@; IPRODINE@; 
KIDEN@; LFA 2043@; MRC 910@; PROMIDIONE@; 
PROTURF@, The Scotts Company (USA); ROP 500 F@; 
ROVRAL@, Bayer Cropscience (Germany); RP-260 19@; 

Producers: Agriliance (USA); Agrimor International 
(USA); Agsin (Singapore); Bayer Cropscience (Germany); 
Ki-Hara Chemicals Ltd. (UK); Micro-Flo (USA); The 
Scotts Company (USA); Wuzhou International (China) 

VERISAN@ 

Clienzicril Clms: Dicarboxitnide 
EPMOPP PCrle: 10980 I ;  (209900 old EPA code number) 
Californici DPR Cliernictrl Code: 208 1 
EINECS Nmr: 253-178-9 
Uses: Iprodione is a contact and/or locally systemic 
fungicide used to control a broad range of root and stein 
rots, molds and mildews on a variety of field, fruit, and 
vegetable crops including almonds, grapes, peaches, 
potatoes, rice, berries, onions, peanuts and lettuce. 
Registration does not permit uses on turf, ornamentals and 
vegetable and small fruit gardens. End-uses for the 
formulations have been classified for outdoor use only the 
application methods have been restricted so to avoid undue 
human contact. lprodione can also be used as a post harvest 
fungicide and seed treatment. 
Hunirirz toxicity (long-ternz)(”): H igh-7.97268 pp b, CHCL 
(Chronic Human Carcinogen Level) 
Fish toxicity ( t l iresl~olr~(~~’:  Low-378.155 13 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Crrrciiiogeii/Hrrzrir(l Clrrssifications 
U.S. EPA Carcinogens: Likely a carcinogen 
California Prop. 65: Carcinogen 
Label Signal Word: WARNING, CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulritory Authority: 

Actively registered pesticide i n  California. 
Description: so I id . 
Melting/Freezing point = 135°C. Molecular weight = 

330.18. Vapor pressure = 1.2 x 10 ’ mmHg. 
l~rconipritibilities: Slowly hydrolyzes in water. releasing 
ammonia and forming acetate salts. 
Perniissible Exposure Limits in Air: 
Deterniirirrtion in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)].(“) 
Perniissible Concentration in Writer: No criteria set. 
Runofffroin spills or fire control tnay cause water pollution. 
H(rmifu1 Effects rind Syniptonis 
Short Term Exposure: Contact with eyes or skin tnay cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention ininicdiately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 

W h i t  e , odor I ess cry s t a 1 I i tie 
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unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Iprodione” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (November 1998). 
l i t t p : i /~ i~~~v .epa .~ov /REl ) s /2~3  5 .pdf 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Iprodione,” Oregon 
State University, Corvallis, OR (June 1996). 
http:/~extoxnet.orst.edulpipsiipr-odion.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

lsobenzan 

Use Type: Insecticide 
CAS Number: 297-78-9 
Formufr: C,H,CI,O 
Alert: This substance is highly toxic and is seldom, if ever, 
used today. 
Synoitynzs: CP 14,957; ENT 25,545; ENT 25,545-x; 
Isobenzano (Spanish); Octochlorohexahydromethano 
isobenzofuran; 1,3,4,5,6,8,8-Octochloro-l,3,3a, 4,7,7a- 
hexahydro-4,7-methanoisobenzofuran; 1,3,4,5,6,7,10, I O -  
Octochloro-4,7-endo-methylene-4,7,8,9-tetraliydrophthalan; 
1,3,4,5,6,7,8,8-Octochloro-2-oxa-3a,4,7,7a-tetrahydro-4,7- 
nietlianoindene 
Trrrtle Nfimes: OMTAN@; R 6700@; SD 440@, Shell 
Chemicals (UK); SHELL 4402@, Shell Chemicals (UK); 
SHELL WL 1650@, Shell Chemicals (UK); TELODRIN@; 
WL 1650@ 
Producers: Shell Chemicals (UK) 
Cltenzicrrl Cltiss: Organochlorine; Halo-organics 
EPMOPP PC Code: 05850 1 
RTECS Number: PC1225000 
Uses: This broad spectrum insecticide was used throughout 
the world and manufactured from 1958 to 1965. Its use in 
agriculture was restricted because of its persistence and 
toxicity. 
Regulatory Authority: 

Banned or Severely Restricted (Several Countries) 

Very Toxic Substance (World Bank)“” 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = l O O i l 0 , O O O  Ib (45,414,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: lsobenzan is a white to light brown crystalline 
powder with a mild odor. Insoluble in water. 
MeltingiFreezing point = 120-22°C. Hazard Identification 

(UN)i’3) 

kg) 

kg) 

(based on NFPA-704 M Rating System): Health 4, 
Flammability 0, Reactivity 0. 
Incompcitibilities: Strong oxidizers. 
Permissible Exposure Liniits in Air: No standards set. 
Permissible Coizcentratioii in Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, through the skin. 
Htrmzful Effects mrl Syniptonzs 
Short Term Exposure: This material is highly toxic. It is 
absorbed by the skin as well as by the respiratory and 
gastrointestinal tract. Symptoms may last for a long time 
because the inaterial is eliminated slowly; its half-life in 
human blood is 2.77 years. Symptoms of exposure include 
headache, dizziness, drowsiness, irritability, and numbness 
of the legs. Convulsions may occur. 
Points of Attrick: Central nervous system 
FirstAirf: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. Ifthis 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Isobenzan,” Trenton, 
NJ (August 2000). 
Iittp://~vii~.\r.state.ni.us~healtli/eohll-tkiveb/’l9.l.pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: Isobenzan,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

lsodrin 

Use Type: Insecticide 
CAS Number: 465-73-6 
Fornzirlrr: C 121H8C16 
Alert: Isodrin must be synthesized and is no longer 
manufactured or used commercially in the United States. 
Synonyms: AI3-19244; compound 71 I ; 1,4:5,8-Dimethano 
naphthalene, 1,2,3,4,10,1 0-hexachloro- 1,4,4a,5,8,8a- 
hexahydro-, (la,4.a,4A.P,5 p,S D,8A p)-; 1,4:5,8- 
Ddimethano naphthalene, 1,2,3,4,10,1 O-hexachloro- 
1,4,4a,5,8,8a-hexahydro-, endo, endo-; ENT 19,244; 
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(la,4a,4a~,5~,8~,8a.~)-1,2,3,4,10,10-Hexachloro-l,4,4a,- 
5 , 8 , 8 a - h e x a h y d r o -  1,4:5,8-dimethanonaphthaIene; 
1,2,3,4,10,1O-Hexachloro-l,4,4a,5,8,8a-hexahydro-1,4:5,8- 
endo, endo-dimethanon aphthalene; 1,2,3,4,10,10- 
Hexachloro- 1,4.4a,5,8,8a-hexahydro- 1,4-endo, endo-5,X- 
dimethanon aphthalene; Isodrina (Spanish) 
Producers: Sigma-Aldrich Laborchemikalien (Gerinany) 
Clienzicrrl Clrrss: Organochlorine; Halo-organics 
RTECS Number: I 0 1  925000 
Regulatory Authority: 

Banned or Severely Restricted (Several Countries) 

Very Toxic Substance (World Bank)“” 
EPA Hazardous Waste Number (RCRA No.): PO60 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.02 1 ; Nonwastewater 
(mgikg), 0.066 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = I00/10,000 Ib (45,414,540 
kg) 
Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 

(UN)“ 3’ 

Description: Isodrin, an isomer of  aldrin, is a crystalline 
solid. Melting/Freezing point = 24 1 “C. Decomposes above 
100°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability I ,  Reactivity 0. 
May be dissolved in flarnrnable liquids. 
IIiconrpatibilities: Incompatible with concentrated mineral 
acids, acid catalysts, acid oxidizing agents, phenols, reactive 
metals. 
Pernzissible Exposure Liniits in Air: N o  standards set. 
Deterinination in Air: There is no OEL established for 
Isodrin. However, this chemical is an isomer of  aldrin. See 
Aldrin. 
Permissible Corrceiztration in Wrrter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eyes andlor skin. 
Hrrrinful Eflects rind Synrptonzs 
S/iort Term Exposure: Isodrin is classified as extremely 
toxic. Probable oral lethal dose for humans is 5-50 m d k g  or 
between 7 drops and 2 teaspoonful for a 70 kg (150 Ib) 
person. It causes renal damage and hyperactivity of 
sympathetic nervous system. Symptoms experienced are 
similar to poisoning by dieldrin and aldrin, including overall 
discomfort, headache, nausea, vomiting, dizziness, tremors, 
convulsions, rise in blood pressure, fever, disturbances in 
sleep and behavior, and rapid heartbeat. Death from 
respiratory arrest may occur in coma. 

Long Ternz Exposure: May cause dermatitis, skin rash, and 
acne. May cause liver and/or kidney damage. 
Points of Attack: Liver, kidneys and skin. 
Merlictrl Surveillrnce: Liver function tests . Kidney function 
tests. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate itntnediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. Ifthis 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to  a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Effects may be delayed; keep victim under 
observation. 
References: 
* Sax, N.I., Ed., “Dangerous Properties of  Industrial 

Materials Report, ” 7, No. 6, 72-75 ( 1  977). 
U.S. Environmental Protection Agency, ”Chemical 
Profile: Isodrin,” Washington, DC, Chemical Emergency 
Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

lsofenphos 

Use Type: Insecticide 
CAS Number: 253 1 1-7 1 - I  
Forniulri: C ,  ,H2,N0,PS 
Alert: Was a Restricted Use Pesticide (RUP). Human 
toxicity (long-term): High 
Synonyms: AI3-27748; Benzoic acid, 2-[(ethoxy-(( 1 - 
tnethylethyl)atnino)phosphinothioyl)oxy]-, I-methylethyl 
e s t e r ;  B e n z o i c  a c i d ,  2 - [ ( e t h o x y ( (  1 -  
tnethylcthyl)atnino)phosphinothioyl)oxy]-, 1-methyl ester; 
Caswell No. 447AB; Dipropylene glycol; 2-[(Ethoxyl(( I - 
methylethyl)atnino)phosphinothioyl)oxy]benzoic acid 1-  
methylethyl ester; 2-[(Ethoxy(( 1 -methylethyl)amino) 
phosphinothioyl)oxy]benzoic acid 1 -methylethyl ester; 0- 
E t h y I 0- (2 - i s o p  r o p o x y c a r b  o n y 1) p h e t i  y I is o p r o p y I 
p h o s p h o r a in i d o t h i o a t e  ; 0 - 
[ e t h o x  y ( i so prop  y 1 am i no)  p h o s p h i not h i o y I ]  s a I i c y I a te  ; 
lsopropyl 0-[ethoxy-N-isopropylaiiiino(thiophosphoryl)] 
salicylate; lsopropyl salicylate 0-ester with 0-ethyl 
i sop  ropy 1 p h o s p h o ra in id o t h i oa t  e ; 2 - 
[ ( e  t h ox y (( 1 - m e t  h y I e t  h y I )  a in in 0)  p h o s p h i ti o t h i o y I )  
oxylbenzoate; Phosphoratnidoth ioic acid, isopropyl-, 0- 
e t h y I 0- (2  - is  o p r o p ox y c  a r b o ti y I p h e n y 1) e s t e r  ; 

I s o p r o p y I 

1 -Me thy I e thy I 
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Phosphoramidothioic acid, isopropyl-, 0-ethyl ester, 0-ester 
with isopropyl salicylate; Propanol, oxybis-; Salicylic acid, 
isopropyl ester, 0-ester with 0-ethyl isopropyl 
phosphoramidothioate 
Trade Nrrmes: 40 SD@; AMAZE@, Bayer Cropscience 
(Germany), canceled; BAY 92 1 14@, Bayer Cropscience 
(Germany), canceled; BAY-SRA-12869@, Bayer 
Cropscience (Germany), canceled; OFTANOL@, Bonide 
Products (USA), canceled; PRYFON 6@; SRA 12869@; SRA 
128691@ 
Prorlucers: Bayer Cropscience (Germany); Bonide 
Products (USA) 
Clieniical Class: Organophosphate 
EPMOPP PC Corle: 109401; (512400 old EPA code 
number) 
Crrlifornirr DPR Cliemicrrl Code: 2 194 
RTECS Number: V043955000 
EINECS Number: 246-8 14- 1 
Uses: Registered products containing isofenphos were 
voluntarily canceled in the U.S. in 1999. Isofenphos was 
marketed under the basic producer's trade name Oftanol, 
and was used in the United States on turf and ornamental 
trees and shrubs to control white grubs, mole crickets, and 
other insects (mostly subterranean species). Isofenphos, was 
first registered in the United States in 1980 by Bayer 
Corporation for use on corn for control of the corn 
rootworm and was also used as a pre-emergence soil 
treatment in fruit crops and vegetables such as maize and 
carrots. 
Humcrn toxicity (lo~ig-term)(~~): High-3 S O  ppb, Health 
Advisory 
Fish tosicity ( t I ~ r e s l i o k ~ ( ~ ~ ) :  Low-1 16.60 189 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
C(rrciiiogeri/Hrrzrrrrl Clrrssificritions 
U.S. EPA Carcinogens: Not Likely a carcinogen 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class lb,  highly hazardous 
Regulritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPCRA Section 3 13 Form R de niininiis concentration 
reporting level: 1 .O% 
Marine pollutant (49CFR, Subchapter 172.101, Appendix 
B) 
DOT Inhalation Hazard Chemicals as organophosphates 

Description: A colorless, oily liquid. Soluble in water; 
solubility = 23.8 mg/kg @ 20°C. Molecular weight = 345.4. 
Boiling point = 120°C. Vapor pressure = 4.2 x mmHg 

Iiiconiputibilities: May react violently with oxidizers, 
aliphatic amines, alkalies, boranes, isocyanates, nitric acid, 
sulfuric acid. 
Deterniirirrtion iri Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatographyiFlame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.'"' 

@ 20°C. 

Permissible Conceritrrition in Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrrniful Effects cmri  Symptoms 
Short Term Expostire: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
L ~ i g  Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Merlical Surveillari ce: M e d i c a I o bs e rva t i on i s 
recoinmended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces ofwater do NOT induce vomiting but immediately 
administer slurry of activated charcoal (2 oz in 8 oz of 
water). If victim is unconscious or having convulsions, do 
nothing except keep victim warm. * In  some casesynii /nuy 
he specifically instructed by poison control to induce 
voniiting by way of2 tablespoons ofsyrup of ipecac (adult) 
washed down with a cup of wuter. Do NOT give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
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appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physician or authorized medical 
personnel. Administer atropine, 2 mg (1/30 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of an intoxication are noted; 
repeat the administration of atropine every 3 to 8 minutes 
until signs of atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mg/kg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Notes to physician or authorized 
niedical personnel: N-methylpyridinium-2-aldoxime (2- 
PAMCI) when used in conjunction with atropine reacts 
with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxime; Protopam), 2.5 gin 
in 100 ml of sterile water or in 5% dextrose and water, 
intravenously, slowly, in 15-30 minutes; if sufficient fluid is 
not available, give 1 gm of 2-PAMCI in 3 ml of distilled 
water by deep intramuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Isofenphos,” Oregon 
State University, Corvallis, OR (June 1996). 
http://extoxnet.orst.edu/pips/isofenph.htm 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Isofenphos” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (December 1999). 
http://~~m~.epa.,~oviREDs/factsheets/2345fact .pdf 
Food and Agriculture Organization of the United Nations 
(FAO), “FA0 Plant Production and Protection Paper, 
Isofenphos,” Geneva, Switzerland, (Noember 198 1). 
h t t p : / / w w w . i n c h e m . o ~ ~ / d ~ ~ c u t n e n t s / ~ m p r / ~ ~ n p ~ ~ i o n ~ / v X  I 
r l  8.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

lsof I u o rp hate 

Use Type: An insecticide. 

CAS Number: 55-9 1-4 
Formula: C,H,,FO,P 
Alert: Not in general use in the U.S. 
S y  n o n y m s : D i f 1 u r o p h a t  e ; 
Diisopropoxyphosphoryl fluoride; Diisopropylfluoro 
phosphate ;  0 .0 -Di i sop ropy l f luo ro  phosphate ;  
D i i s o p r o p y l f l u o r o p h o s p h o n a t e ;  D i i s o p r o p y l  
fluorophosphoric acid ester; Diisopropylfluorphosphor 
saeureester (German); Diisopropylphosphofluoridate; 
Diisopropyl phosphorofluoridate; 0,O‘-diisopropyl 
phosphoryl fluoride; DIPF; Dyflos; Floropryl; 
Fluophosphoric acid, diisopropyl ester; Fluorodiisopropyl 
phosphate; Fluoropryl; Fluostigmine; Isofluorphate; 
Isoflurophate; lsopropyl fluophosphate; Isoproyl 
phosphorofluoridate; Neoglaucit; PF-3; Phosphorofluoridic 
acid, diisopropyl ester; T-I 703; TI-466 
Producers: Molekula Fine Chemicals (UK) 
Clieniical Class: Organophosphate 
EPMOPP PC Code: 356 100 
RTECS Number: TE5075000 
EINECS Number: 200-247-6 
Uses: This material is also used as a research tool in 
neuroscience for its ability to inhibit cholinesterase (by 
phosphory1ation)on an acute/sub-acute basis and to produce 
a delayed neuropathy. Used as a basis for “nerve gases.“ 
Regulatory Authority: 

D P F ; D i f 1 u p y 1 ; 

Extremely Hazardous Substance (EPA-SARA) (TPQ = 

U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
EPA Hazardous Waste Number (RCRA No.): PO43 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 

Desscriptioit: Isofluorphate, C,H,,FO,P, is an oily, colorless 
to faintly yellow liquid. Boiling point =62”C @ 9 mm. 
MeltingiFreezing point = -82°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 4, 
Flammability 1, Reactivity 0. Slightly soluble in water. 
Inconipcrtibilities: Forms hydrofluoric acid in the presence 
ofwater. In the presence ofinoisture attacks metals, rubbers, 
plastics, coatings and silica-containing materials such as 
glass. When heated to decomposition, this chemical forms 
fumes containing toxic oxides of phosphorus and fluorine. 
Pernzissible Exposure Liniits in Air: No standards set. An 
organophosphate 
Deternrination in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chroinatography/FIame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.(’*) 
Perniissible Concentrritioit iit Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
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Hrrrntjiul Effects aiid Symptoms 
Short Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms ofexposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of 
reflexes and loss of  sphincter control. Isofluorphate is 
extremely toxic: probable oral lethal dose in humans is 5-50 
mgikg, between 7 drops and 1 teaspoonful for 70 kg person. 
Even traces of  the vapor cause pinpoint pupils. Delayed 
pulmonary edema may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillarice: Medica l  observat ion is 
recommended for 24 to  48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 

PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In some 

cases you tnuy be specifically insfrircfed by poison control 
to induce voniiting by way o f 2  tablespoons of .syrup of’ 
ipecac (adult) washed down with u cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or uuthorized inedical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphatc 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects o f  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of I .O to 2.0 mg 
or pediatric dose of  0.01 mg/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 



 

repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as  indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to  36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25  to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of  the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to  take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of  
diazepam in addition to  the combined atropine and 
pralidoxime treatment may help prevent the onset of  
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Isofluorphate,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of  Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

IsoIan@ 

Use Type: Aphicide and insecticide 
CAS Nunzber: 1 19-38-0 
Forrizulri: C,,H ,,N,02 
Alert: Not registered as a pesticide in the U.S. I t  is 
extremely toxic. 
Synorzynis: Ditnetilcarbainato de  l-isopropil-3-metil-5- 
pirazolilo (Spanish); Dimethylcarbamate-d‘I-isopropyl-3- 
methyl-5-pyrazoylle (French); Dimethylcarbamic acid 3- 
methyl- 1 -( 1 -methylethyl)- 1 H-pyrazol-5-yl ester; ENT 
19,060; Isolane (French); Isopropyltnethylpyrazoyl 
dimethylcarbamate; (1 -1sopropil-3-metil- I H-pirazol-5-il)- 
N,N-dimetil-carbammato (Italian); (1 -1sopropyl-3-methyl- 
1 H-pyrazol-5-yl)-N,N-dimethyl-carbamaat (Dutch); (1- 
I sop  r o p y 1 - 3 -met  h y I - 1 H - p y r a z  o I - 5 - y I )  -N,  N -  d i met  h y 1 - 
carbamat (German); Isopropylmethylpyrazoldiinethyl 
carbamate; (1 -1sopropyl-3-methyl-1 H-pyrazol-5-yl)-N,N- 

dimethyl carbamate; 1 -Isopropyl-3-methyl-5-pyrazolyl 
dimethyl carbamate; 1 -I sopropyl-3 -methylpyrazol yl-( 5)- 
dimethylcarbarnate; 5-Methyl-2-isopropyl-3-pyrazolyl 
dimethylcarbamate 
Trade Names: GEIGY (3-2361 l@, Syngenta (Switzerland), 
canceled; PRIMIN@; SAOLAN@ 
Producers: Syngenta (Switzerland) 
Cliemicrrl Claw: Carbarnate 
EPMOPP PC Code: 5 1 1500 
RTECS Number: FA2 100000 
Uses: This material is a systemic aphicide used in Europe. 
It is currently of little commercial interest. Not registered as 
a pesticide in the U.S. 
Regulritory Autliority: 

EPA Hazardous Waste Number (RCRA No.): P192 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FRI 5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.056; Nonwastewater 
(mgikg), 1.4 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Isolan is a colorless liquid. Soluble in water. 
Boiling point = 103°C @ 0.7 mmHg; 117-1 18°C @ 2.5 
in in Hg . 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentrtition in Water: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Hrirniful Effects and Synzptonzs 
Sliort Term Exposure: In is classified as extremely toxic. 
Probable oral lethal dose in humans is 5-50 mgikg or 
between 7 drops and 1 teaspoonful for a I50 Ib person. A 
cholinesterase inhibitor; although it is not an 
organophosphate, it resembles that group in action. Can 
cause death due to respiratory arrest. Symptoms include 
cool extremities; trembling; fixed pinpoint pupils; nausea; 
vomiting; slight bluing of  skin, lips and nailbeds; tearing; 
diarrhea; excessive salivation; sweating; slurring of  speech; 
jerky movements; loss of  bladder control; convulsions; 
coma and death. Carbamate insecticides inhibit the 
cholinesterase activity of  enzymes, causing accumulation of 
acetylcholine at synapses and altering the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
FirstAirl: Speed in removing material from eyes and skin is 
o f  extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 

kg) 
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PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you niay be 
specifically instructed by poison control to induce vonziting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use badmask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
ingikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 
U.S. Environmental Protection Agency, “Chemical Profile: 
1 s o p  r o py Ime t h y I p y r a z o  1 y I D i in e t h y I c a r  b a in at  e ,” 
Washington, DC, Chemical Emergency Preparedness 
Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical List 
of Lists,” Sacrainento CA (February 1997). 

lsopropalin (ANSI) 

Use Type: Herbicide 
CAS Number: 33820-53-0 
Fornzula: C,,H,,N,O, 
Syizoizyins: 2,6-Dinitro-N, N-dipropylcumidene; Isopropalin; 
Benzenamine, 4-( 1 -methylethyl)-2,6-dinitro-N, N-dipropyl-; 
4-Isopropyl-2,6-dinitro-N,N-dipropylaniline; 4-  
(Methylethyl)-2,6-dinitro-N, N-dipropylbenzenamine; 

Trade Nanzes: EL 179@; PAARLAN@, Dow AgroSciences 
(USA), canceled 7/26/1987 
Producers: Dow AgroSciences (USA) 
Cliemical Class: Dinitroani line 
EPMOPP PC Corle: 10020 1 
Californiliri DPR Cliemicrrl Coile: 168 1 
Uses: Not registered in the U.S. A pre-emergence herbicide 
for grasses and broadleaf weeds. Used primarily on 
transplanted tobacco. 
Human toxicity (lo~zg-ternz)(~~): Very low-1 05.00 ppb, 
Health Advisory 
Fish toxicity (tliresli o111y(~~): In  t ertned iat e-9 8.8 97 9 1 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
Carcinogen/Hazard Classijkritions 
Label Signal Word: WARNING or CAUTION 
Description: Amber, reddish-orange liquid. Very slightly 
soluble in water; solubility = <O. 1 ppm. Molecular weight = 

309.35. 
Perniissible Conceiztratioiz in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
H(irntfu1 Effects r r n d  Synzptonzs 
Short Term Exposure: May cause irritation to the eyes, 
skin, or respiratory tract. May be toxic if ingested or upon 
skin contact. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Is0 p rotu ro n 

U.se Type: Herbicide 
CAS Nwnzber: 34 123-59-6 
Fornzulr: C,,H,,N?O 
Synoizynzs: 3-(4-Isopropylphenyl)- 1,l  -dimethylurea; Urea, 
N, N-dimethyl-N’-[4-( 1 -methylethyl)phenyl]- 
Trade Nrmzes: A RELON@ D I S P ERS I ON, Cal I i ope 
(France); ATLAS FIELDCARD@, Whytc Agrochemicals 
(UK); CALIPURON@, Calliope (France); CGA 1873 I @ ;  
DAHR@, Rallis India (India); DPX 6774@; HARLEQUIN@, 
(isoproturon + simazine), Makhteshim-Agan Industries 
(Israel); HOE 164 1 O@; JOSH@, Sudarshan Chemical 
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Industries (India); PROTUGAN@, Makhteshim-Agan 
Industries (Israel) 
Producers: Agrimor International (USA); Agsin 
(Singapore); Atul (India); Bharat Rasayan (India); Calliope 
(France); Gharda Chemicals (India); Makhteshim-Agan 
Industries (Israel); Nagarjuna Agrichem (India); Rallis India 
(India); Sudarshan Chemical Industries (India); Whyte 
Agrochemicals (UK) 
Clieniical Class: Phenyl urea 
EPMOPP PC Code: 5 12200 
EINECS Number: 251-835-4 
Uses: Not registered in the U.S. Used as a pre-emergence 
and post-emergence selective herbicide for the control of 
grasses and broadleaf weeds in spring and winter wheat, 
spring and winter barley, and winter rye. 
CarciiiogedHazurd Cl(issifications 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Description: Colorless to off-white crystalline solid. Soluble 
in water; solubility = 70 mg/L @ 20°C. Molecular weight = 

206.29. Melting/Freezing point = 152°C. Vapor pressure = 

8.8 x mmHg @ 77°C. Log 
KO,= 2.45. Unlikely to bioaccumulate in marine organisms. 
Pemiissible Coriceritrritioii iii Water: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrrrntful Effects and Syniptonis 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
severe irritation or burns. 
Points of Attack: Skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. Do 
not make an unconscious person vomit. 

mmHg @ 20°C; 3.5 x 

lsoxaben (ANSI) 

Use Type: Herbicide 
CAS Number: 82558-50-7 
Forniulri: C,,H,,N,O, 
Synoiiynis: Benzamide, 2,6-dimethoxy-N-[3-( 1 -ethyl- 1 - 

methylpropyl)-5-isoxazolyl]-; Benzamide, N-[3-( I -ethyl- 1 - 
methylpropyl)-5-isoxazolyl]-2,6-dimethoxy-; 2,6-  
D i m e t h o x y -N- [ 3 - ( 1 - e t h y I - 1 -in e t h y I p r o  p y I )  - 5 - 
isoxazolyl]benzamide; N-[3-( 1 -Ethyl-I -methylpropyl)-5- 
isoxazolyl]-2,6-dimethoxybenzamide; N-3-( 1 -Ethyl- 1 - 
in e t h y 1 prop  y I )  - 5 - i so xazo I y 1 -2,6 - d i met h ox y b e n zam id e ; 
Benzamizole 
Trade Nmies: EL l07@; FLEXIDOR@; GALLERY’, Dow 
AgroSciences (USA); NA 83 1 8@; SNAPSHOT, Dow 
AgroSciences (USA) 
Producers: Dow AgroSciences (USA); United Phosphorus 
(India) 
Clienzical Class: Amide 
EPA/OPP PC Code: 12585 1 
Criliforniziri DPR Clienziccrl Code: 2289 
Hunzan toxicity (lorig-terni)(77): Intermediate-35.00 ppb, 
Health Advisory 
Fish toxicity (tliresliolc~(7v: Low-400.0000 1 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Crrrciiiogeii/Hriznrrll Ckissifications 
U S .  EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White crystalline solid. Molecular weight = 

332.38. Practically insoluble in water; solubility = < 0.002 
ppm. Vapor pressure = 4 x lo-’ mmHg @ 20°C. 
Iriconipcrtibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. Reacts with strong 
oxidizers. When heated to decomposition, this chemical 
forms toxic oxides of nitrogen. 
Permissible Coiiceritrtition it1 Wuter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harntful Effects atid Syniptonis 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 
List of  Lists,’’ Sacramento CA (February 1997) 
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lsoxaflutole 

Use Type: Herbicide 
CAS Number: 141 112-29-0 
Formula: C,,H ,2F,N0,S 
Alert: A Restricted Use Pesticide (RUP) 
Synonyms: 4-(2-MethyIsulfonyl-4-trifluoromethyl-benzoyI)- 
5-cyclopropylisoxazole 
Trade Nrinies: BALANCE@ WDG, Bayer Cropscience 
(Germany); EPIC@ (flufenacet + isoxaflutole), Bayer 
Cropscience (Germany); RPA 20 1772@ 
Prorlucers: Bayer Cropscience (Germany) 
Cliemicril Clrss: Cyclopropylisoxazola herbicide 
EPMOPP PC Corle: 123000 
Uses: Registered for use on field cotton. 
U.S. Mrixinium Allowable Residue Levels for  Isoxajlutole 
(40 CFR 180.537): 
CROP 
Cattle, fat 
Cattle, liver 
Cattle, meat 
Cattle, mbyp (except liver) 

Field corn, fodder 
Field corn, forage 
Field corn, grain 
Goat, fat 
Goat, liver 
Goat, ineat 
Goat, mbyp (except liver) 
Hog, fat 
Hog, liver 
Hog, meat 
Hog, inbyp (except liver) 
Horse, fat 
Horse, liver 
Horse, meat 
Horse, mbyp (except liver) 
Milk 
Poultry, fat 
Poultry, liver 
Poultry, meat 
Sheep, fat 
Sheep, liver 
Sheep, ineat 
Sheep, mbyp (except liver) 

Eggs 

PPm 
0.20 
0.50 
0.20 
0.10 
0.0 1 
0.50 
1 .o 
0.20 
0.20 
0.50 
0.20 
0.10 
0.20 
0.50 
0.20 
0.10 
0.20 
0.50 
0.20 
0.10 
0.02 
0.20 
0.30 
0.20 
0.20 
0.50 
0.20 
0.10 

CrirciIiogeIi/Hazcircl Clrissijications 
U.S. EPA Carcinogens: Group B2, probable carcinogen; 
suspected developmental toxin (U.S. EPA) 
Criliforniri Prop. 65: Carcinogen 
Label Signal Word: CAUTION 
Description: Yellow to tan granular solid. Slight acetic acid- 
like odor for technical grade, no odor for end-use substance. 
Melting point = 135-136°C. 

Znconipatibilities: Reacts with strong oxidizers. When 
heated to decomposition, this chemical forms toxic fumes of 
nitrogen oxides, sulfur oxides, fluorine and carbon 
mononoxide. 
Perniissible Concetitrritiori in Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harmful Effects (i~itl Symptoms 
Short Temi Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ I s o x a f l u t o l e , ”  4 0  C F R  1 8 0 . 5 3 7 .  
http://pmep.cce.cornell.edu/profiles/herb-$rowthre~/fatty- 

alcohol-monuroniisoxatlutoleilsoxaflutole to1 998.html 

Pesticide Programs, “Pesticide Fact Sheet, 
Isoxaflutole,” (September 15, 1998). 
httt~:/lw~~\y.ci~a.~ov/oi~prdOO 1 /factsheets:!iso~aflutole.l~~~ 

California Environmental Protection Agency “Chemical 

U.S. Environmental Protection Agency, Office of 

f 

List of Lists,” Sacramento CA (February 1997). 
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Karbutilate (ANSI) 

Use Type: Herbicide 
CAS Number: 4849-32-5 
Formula: C,,H,,N,O, 
Synonyms: tert-Butylcarbamic acid ester with 3-(w7- 
hydroxypheny1)- I ,  1-dimethylurea; Carbamic acid, I ,  1 - 
dimethylethyl-, ester with 3-(3-hydroxyphenylj-l, I -dimethyl 
urea; 3-[((( Dimethy1amino)carbonyl)amino jphenyl- 1 , l -  
dimethylethyl]carbamate; 1 , 1  -Dimethyl-3-[(3-N-tert- 
b u t y l c a r b a m y l o x y ) - p h e n y l l u r e a ;  m - ( 3 , 3 -  
d i met  y 1 u r e id 0 )  p h e n y I - f- b u t y 1 c a r  b a m  a t e ; m - ( 3 ,3  - 
Dimethy1ureido)phenyl-lert-butylcarbamate; m-(3,3- 
DimethylharnstofQ-phenyl-tert-butylcarbamat (German); 3- 
(3-Hydroxypheny1)- I ,  1 -dimethylurea, terr-butylcarbamic 
acid ester; tert-Butylcarbamic acid, ester with 3-(w7- 
hydroxypheny1)- I ,  1 -dimethylurea; 
Trrirle Names: NIA 11092@; TANDEX@, Syngenta 
(Switzerland), canceled 7/1/1987; TANZENE@; FMC 
1 10928, FMC (USA), canceled 
Producers: FMC (USA); Syngenta (Switzerland) 
Climzicrrl Clrss: Carbamate; substituted urea herbicide 
EPMOPP PC Code: 09740 1 
Crrliforniri DPR Cliemicril Code: 69 1 
Uses: Not registered in the U.S. Used to control annual and 
perennial broadleaf weeds and grasses, brush and vines. 
Used on railroad, utility and pipeline rights-of-way; 
drainage ditch banks; industrial plant sites; and non-crop 
areas. 
Crircirzogerz/Hazclrtlizrir(l Clrissijications 
Label Signal Word: WARNING or CAUTION 
Description: White crystalline solid. Practically odorless. 
Soluble in water; solubility = 325ppm (@ 20°C. Molecular 
weight = 279.38. MeltingiFreezing point = 176°C. Vapor 
pressure = <1.3 x mmHg (@ 20°C. Log KO, = 1.36. 
Unlikely to bioaccumulate in marine organisms. 
Iizconzpritibilities: May form explosive materials with 
phosphorus pentachloride. 
Deternziizritioiz in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)] .“~’  
Pernzissible Concentration in Wder: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion and inhalation. 
Harnful Effects arid Syniptonzs 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of  breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting, 
increased blood pressure, profuse sweating, hypermotility, 
hallucinations, agitation, tingling ofthe skin, slow heartbeat, 

convulsions, fluid in lungs, loss of  consciousness, breathing 
stops, death. Carbamates inhibit the acetylcholinesterase 
enzymes and alter the way in which nervous impulses are 
transmitted. However, within several hours carbamates 
spontaneously detach from the enzymes. 
Long Term Ekposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in  
convulsions, respiratory failure. May cause liver damage. 
Points ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillrrnce: Medic  a I observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of  the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAirl: Speed in removing inaterial from eyes and skin is 
of  extreme importance. Eyes: Eye contact can c a u e  
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbainate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion. Call poison control. Looson all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* I f  conscious, alert, 
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and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR HA VlNG CONVULSIONS, do nothing 
except keep victim warm. *In some cases you  may be 
specifically instructed by poison control to induce voniiting 
by way of 2 tablespoons of syrup of ipecac (adult) washed 
down with a cup ofwater. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 tng ( l i 30  gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
References: 

Pesticide Management Education Program, “Karbutilate 
(Tanzene, Tandex) Herbicide Profile 3185,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( M a r c h  1 9 8 5 ) .  
http:i/pmep.cce.cornell.edu/profilesiherb-~rowthre~fa~- 
alcohol-monuronikarbutilateiherb-prof-karbutilate. html 
International Programme on Chemical Safety (IPCS), 
“International Health Criteria, Carbamate Pesticides, A 
General Introduction,” Geneva, Switzerland (1 986). 
l i t tp :~ /~~~.~ . i~ i~hem.01~~/d0c~1nents /e l ic /e l ic /ehc64.h t11i  
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Kerosene 

Use Type: Insecticide 
CAS Number: 8008-20-6 
Formulrr : 
Synoiiynis: Coal oil; Deobase; Illuminating oil; Fuel oil No. 
1 ;  Jet fuel: Jp-I; Kerosine; Range oil; Lamp oil; Light 
petroleum; Straight run kerosene 
lrarle Nrmzes: ALCO@; DAMOIL@; Drexel Chemical 
(USA); TRIANGLE@, Triangle Chemical (USA); 
VAPONA@, Boehringer lngelheitn (Germany), canceled. 

Note: The U.S. EPA lists 2 13 products containing kerosene 
that have been canceled or transferred; there are only four 
currently active kerosene insecticides. 
Producers: Amerada-Hess; BP Amoco (UK); Bharat 
Petroleum (India); Boehringer Ingelheim (Germany); 
CITGO; Drexel Chemical (USA); DuPont; Exxon Mobil; 
ldemitsu Kosan (Japan); Indian Oil (India); Interstate 
Chemical; Koch Petroleum; ONGC (India); Sinopec 
Corporation (China); Shell Chemicals (UK); Total (France); 
and most petroleum refineries 
Clrenzical Clrrss: Petroleum derivative 
EPMOPP PC Code: 06350 I 
Crrlijiornirr DPR Clieniical Code: 207 1 
ICSC Number: 0663 
RTECS Number: OA5500000 
EEC Number: 649-404-00-4 
EINECS Number: 232-366-4 
Uses: Used as an insecticide to control larvae, eggs, etc. 
Kerosene is also used as a fuel for lamps, stoves, jets, and 
rockets. It is also used for degreasing and cleaning metals 
and as a vehicle for insecticides. Jet fuels JP-5 and JP-8 are 
used as aircraft fuels by the military. JP-8 is the primary jet 
fuel used by the US Navy and Air Force. Kerosene is the 
primary component of both JP-5 and JP-8. 
Crrrciiiogeir/H(rzrrrrl Clrrvsifcutions 
Label Signal Word: CAUTION 
Regulatory Autlrority: 

Air Pollutant Standard Set (former USSR)[43) (OSHA) 

California: AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 

Description: Kerosene is a pale yellow or clear, mobile 
liquid, composed of a mixture of petroleum distillates, 
having a characteristic odor. The odor threshold is 0.6 
mg/m3. The taste threshold is 0.1 mgil in water(”). A refined 
petroleum solvent (predominantly C9-C 16), which typically 
is 25% normal paraffins, 1 1 %  branched paraffins, 30% 
monocycloparaffins, 12% dicycloparaffins, 1 % 
tricycloparaffins, 16% mononuclear aromatics and 5% 
dinuclear aromatics. Boiling point = 150”- 301°C. 
MeltingiFreezing point = -20°C. Flash point = 35”- 72°C. 
Autoignition temperature = 2 10°C. Explosive limits: LEL = 

0.7%; UEL = 5.0% (17). Hazard Identification (based on 
NFPA-704 M Rating System): Health 0, Flammability 2, 
Reactivity 0. Insoluble in water. 
Iiiconrpatibilities: Explosive mixture in air. Oxidizers may 
cause fire and explosion hazard. Incompatible with nitric 
acid. May accumulate static electrical charges, and may 
cause ignition of its vapors. 
Permissible Exposure Limits in Air: There is no OSHA‘’) 
PEL for kerosene, but OSHA and the Air Force Office of 
Safety and Health have set an exposure limit of 400 
mg/m30f petroleum product for an 8-hour workday, 40-hour 
workweek. For kerosene NIOSH”) recommends 100 mg/m’ 
(approximately 14.4 ppm) as a TWA. This is due at least in 

(NIOSH)”) (See text below) 
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part to the variable composition of  kerosene. The ACGIH@ 
TLV recommends an 8-hour TWA of 400 mgim’ 
(approximately 29  ppm). The former USSR-UNEPARPTC 

has set an MAC in workplace air of 300 rngirn’. 
Determiiitition in Air: Charcoal tube; CS2; Gas 
chromatographylFlame ionization detection; NIOSH IV, 
Method #1550, Naphthas.‘”’ 
Permissible Concentratiori in Wuter: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Permissible Concentration in W(iter: MAC concentrations 
in water bodies used for domestic purposes ranging from 
0.10 mgil have been set by the former USSR-UNEPARPTC 
joint pr~ject‘~’) .  New Jersey(59) has declined to set a 
maximum contaminant level for kerosene in water because 
of  its variable composition. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Slightly irritates the skin and 
respiratory tract. Inhulation: Does not evaporate fast enough 
to cause health effects except when heated or in enclosed 
spaces. Headache, tiredness, stupor, dizziness, nausea, coma 
and death, may occur with increasing exposure. Skin: If not 
promptly removed, may cause reddening, blisters, itching 
and an increased risk of  infection. Eyes: Irritation may 
occur. Ingestion: Accidental ingestion of unknown amounts 
has caused irritation of  mouth, throat and stomach, nausea, 
vomiting, rapid breathing, blue skin coloration, and 
convulsions. Death may result from as little as 1-fluid 
ounce. Inhalation into lungs following ingestion may result 
in bronchitis, chemical pneumonia, accumulation off fluid 
and blood in lungs, and death. As little as 1/30 oz may be 
fatal in this way. 
Lorig Term Exposure: Repeated or prolonged skin contact 
may cause defatting, itching, and rash. Absorption through 
skin is slow but repeated skin contact over many years has 
caused muscular weakness, anemia, changes in white blood 
cells, fever and death. Can irritate the lungs; bronchitis may 
develop. May cause kidney damage. A study on the use of  
kerosene stoves found an increase in oral cancer in men who 
used kerosene stoves. Skin tumors were seen in mice when 
their skin was exposed to je t  fuel JP-5 for 60 weeks. 
Pobits of Attuck: Eyes, skin, respiratory system, central 
nervous system 
Medical Siirveill(i~rce: Before beginning employment and 
at regular times after that, for those with frequent or 
potentially high exposure, the following are recommended: 
Lung function tests. If symptoms develop or overexposure 
is suspected, the following may be useful: Consider chest x- 
ray after acute overexposure. Kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Scck 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
forinulations containing petroleum solvents are ingested. 
Refer en ces: 

National Institute for Occupational Safety and Health, 
Criteria for a Recommended Standard: Occupational 
Exposure to  Refined Petroleum, NIOSH Doc. No. 77- 
192, Washington, DC (1 977). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Kerosene,” Trenton, 
NJ (January 1997). 
http:i/wnv.state.ni .us/health, eohlrtkweb,‘lO9 I .pdf 
New York State Department of Health, “Chemical Fact 
Sheet: Kerosene, “ Albany, NY, Bureau of Toxic 
Substance Assessment (April 1986). 
U.S. Department of  Health and Human Services, 
“ATSDR ToxFAQs, Jet Fuels JP-5 and JP-8,” Atlanta, 
GA, August 1999. Iittp://ww~~.atsdi~.cdc.eovilfacts75 htiiil 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Ki neti n (Cyto ki n i n) 

Use Type: Plant growth regulator 
CAS Number: 525-79-1 
Formula: C,,H,N,O 
Syiionyms: Adenine, N-furfuryl-; Adenine, P-furfuryl-; 
Cytokinin; Cytokinin, as kinetin, based on biological 
activity; Cytokinins (with Cytokinin B, Cytokinin R); 
Cytokinins (derived from aqueous extract of seawecd); p- 
(Furfury1amino)purine; 6-(Furfurylainino)purine; No- 
Furfuryladenine; l-H-Purin-6-amine, N-(2-furanylinethyl)-; 
2 - F u r a n m e t h a n a m i n e ,  N- 1 H - p u r i n - 6 - y l - ;  N - ( 2 -  
Furanylmethy1)- 1 H-purin-6-ainine; 6-Furfurylaininopurine; 
1 -If-Purin-6-amine, N-(2-furanylmethyl)- 
Trtirle Nfimes: FAP@; FOLl AR TR I GG RR’; FOLI-ZY ME@; 
GOLDENGRO’; HAPPYGRO’; MAXON@, Agriliance 
(USA); MEGAGRO@; MEPEX@, Griffin (USA); 

Prororlircers: Agriliance (USA); Griffin (USA) 
Cliertiictil Clrrss: Botanical 
EPMOPP PC Code: 1 1680 1 ; 1 16802 
Crrliforrriri DPR Chemical Code: 2082 
Uses: Cytokinin is a group of  plant regulators that promote 
cell division, leafexpansion and retard leafaging. Cytokinin 
is comprised of four naturally occurring cytokinins (derived 
from aqueous extract of  seaweed meal). The extracts from 
these plant species (e.g. the naturally occurring Cytokinins) 

NITROZY ME@ 
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are exempt from the requirements of tolerances when used 
as plant regulators in or on many raw agricultural 
commodities (40 CFR 180.1042). Cytokinin is applied to 
growing crops (field crops, vegetable crops, small fruits, 
vines and tree fruit), young trees, ornamental, and golf 
courses to increase fruit size, yield, blossoms, branching, 
healthy appearance, and other desirable growth effects. 
Crirciizogerz/Hnzard Clnssijicntions 
Label Signal Word: CAUTION 
Regulltory Authority: 

Actively registered pesticide in California. 
Description: Slightly soluble in water. Molecular weight = 

215.22. 
Permissible Concentrrition iri Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrirniful Effects and Syniptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove Contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
forinulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Cytokinin,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (December 1995). 
littl~://www.eoa.rov/REDs/3 107.pdf 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Cytokinin (as kinetin),” 40 CFR 180.1 157. 
http:/:~~~?iw.epa.riov/r,esticides/food/viewtoIs.htm 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Kinoprene 

Use Type: Insect growth regulator 
CAS Number: 42588-37-4 (U.S. EPA); 37882-3 1-8 
(RTECS); 65733-20-2 (S-kinoprene) 
Formula: C,,H,,O, 

Sy~ionynzs: 2,4-Dodecadienoic acid, 3,7,11 -trimethyl-, 2- 
propynyl ester, (E,E)-; ENT 70,53 1; 2-Propynyl (E,E)-  
3,7,11 -trimethyl-2,4-dodecadienoate; Prop-2-ynyl-3,7, I I - 
trimethyl-2,4-dodecadienoate; 3,7,11 -Tritnethyl-2,4- 
dodecadienoic acid 2-propynyl ester 
S-kinoprene: 2,4-Dodecadienoic acid, 3,7,11 -trimethyl-, 2- 
propynyl ester, [s-(E,E)]- 
Trade Nnnzes: ALTODEL@; ENSTARQ; ENSTAR I I Q  (s- 

kinoprene); ENSTAR 5E@; ENT 7053 1 ;  ZR-777@ 
EPMOPP PC Code: 107501; (517200 old EPA code 
number); 107502 (S-kinoprene) 
Crrlifornici DPR Cliemicrrl Cotle: 1949 
RTECS Number: JR1760000 
Uses: Not registered in the U.S. S-Kinoprene is a 
biochemical pesticide which is chemically synthesized and 
used as an insect juvenile hormone analog on indoor non- 
foodinon-feed crops, including Ornamental plants grown in 
greenhouses and interiors. S-Kinoprene, applied at a low 
rate, inhibits normal insect growth during the molting 
process causing morphogenic, ovicidal, and sterilization 
effects. When applied at a higher rate, s-Kinoprene kills the 
adult insects such as aphids, whiteflies, mealybugs, fungus 
gnats, and armored scales. 
Regulrrtory Authority: 

Actively registered pesticide in California. 
Description: Amber liquid. Soluble in water; solubility = 5 
ppin. Molecular weight = 276.44. 
Permissible Concentrntioii in W(iter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrirnz f ~ d  Effects rind Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Insect Growth Regulators Fact 
Sheet,” Washington, DC (December 2001) .  
http://www.epa.gov/oppbppd libiopesticidesiineredients 
lfactsheetsifactsheet igr.htm 
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U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), S-Kinoprene” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( N o v e m b e r  1 9 9 6 ) .  
littu://~vw.ega.gov/REDs/4 1 17.pdf 
California Environtnental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997) 
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Lactofen (ANSI) 

Use Type: Herbicide 
CAS Number: 7750 1-63-4; (8 1362-49-4 obsolete) 
Formula: C ,,H ,,CIF,NO, 
S y n o n y m s :  B e n z o  ic a c  i d ,  5 - [ 2 - c  h l o r o - 4 -  
(trifluoromethyl)phenoxy]-2-nitro-2-ethoxy- 1 -methyl-2- 
oxoethyl ester; I’-(Carboethoxy)ethyl-S-[2-chIoro-4- 
(trifluoromethyl)phenoxy]-2-nitrobenzoate; 5-[2-Chloro-4- 
‘(trifluoromethyl)phenoxy]-2-nitrobenzoic acid 2-ethoxy- 1 - 
methyl-2-oxoethyl ester; (*)-2-Ethoxy- 1 -methyl-2-oxoethyl- 
5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nitrobenzoate; 
E t h y 1 0- [ 5 - (2 - c h 1 or o - a, a, a - t r i f 1 u o r o -p - t o 1 y I ox y ) - 2 - 
nitrobenzoyll-dl-lactate 
Trade Names: COBRA@, Valent BioSciences (USA); PPG- 
844’; STELLER’, Valent BioSciences (USA); V- 10086@, 
Valent BioSciences (USA) 
Producers: Valent BioSciences (USA) 
Cliemical Class: Diphenyl ether 
EPMOPP PC Code: 1 2 8 8 8 8 
California DPR Cliemiciil Code: 3538 
Uses: Lactofen is a broad-spectrum herbicide used for pre- 
emergence and post-emergent weed control on peanuts, snap 
beans, soybeans, cotton, and fruiting vegetables. 
Human toxicity (long-ter~n)‘~~’: H i gh-2.0 5 8 82 p p b , C H C L 
(Chronic Human Carcinogen Level) 
Fish toxicity (t l ireslr~lrl)~~~): High-1.97989 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for Lrictofen (40 
CFR 180.432): 

CROP PPm 
Bean, snap, succulent 0.05 
Soybean 0.05 
Crircirtogen/Hazard Clrissijkitioits 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
Label Signal Word: CAUTION or DANGER 
Regulatory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Safe Drinking Water Act: Priority List (55 FR 1470) 
EPCRA Section 313 Form R de rnininiis concentration 
reporting level: 1 .O% 
Proposition 65 chemical (CAL) 

Description: White crystalline solid in technical form; 
brown or tan in formulations. Melting point = 43.9-45.5”C. 
Molecular weight = 461.78. Vapor pressure = 7.9 x lo-” 
mmHg @ 20°C. 
Permissible Cortcentrdion in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 

Routes of Entry: lngestion and skin contact 
Harmful Effects (md Symptoms 
Sliort Term Exposure: Skin: Corrosive burns. EJW: 
Irritation. Ingestion: Slightly irritating 
Long Term Exposure: Can cause permanent damage to the 
eyes 
Points of Attack: Liver and kidneys, eyes and skin 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

EXTOXNET, Extension Toxicology Network. “Pesticide 
Information Profile, Lactofen.” Oregon State University. 
C o r v a l l i s ,  O R  ( J u l y  1 9 9 6 ) .  
1i~tp:ilextoxnet.ol-st.eduipii~silactofDn.httn 
U.S. Environmental Protection Agency, Offlice of 
Pesticide Programs, Pesticide Residue Limits, “Lactofen,” 
40 CFR 180.432. http:llwww.ehso.com/ehso.php 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Lead Arsenate 

Use Type: Insecticide, rodenticide and herbicide 
CAS Number: 7784-40-9[ AsHO,.Pb]; 3687-3 1-8 

Formulri: AsH0,Pb; As?O,Pb,; PbHAsO,; Pb,(AsO,) 
Alert: Although lead arsenate is no longer used in the fruit 
industry, e.g., on apple and cherry orchards, residual 
contamination is present and affects humans. Lead arsenate 
should be handled as a carcinogen and teratogen, with 
extreme caution. 
Synortyms: 7645-25-2: Arsenic acid, Lead salt; Arseniate 
de plomb (French); Arseniato de plomo (Spanish): Lead 
acetate acid; Plumbous arsenate 
Acid lead arsenate; Acid lead arsenite; Acid lead 
orthoarsenate; Arsenate of lead; Arsenic acid, lead( 11); 
Arseniato de plomo (Spanish); Arsenic acid, lead(2+); 

[Pb,(AsO,) 7645-25-2 [PbH,AsO,] 
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Arsenic acid, lead salt; Arsinette; Dibasic lead arsenate; 
Gypsine; Lead acid arsenate; Salt arsenate of lead; 
Schultenite; Standard lead arsenate 
Acid lead arsenate; Acid lead orthoarsenate; Arsenate of 
lead; Arseniato de plomo (Spanish); Arsenic acid, lead(2+) 
Salt; Arsinette; Dibasic lead arsenate; Gypsine; Schultenite; 
Standard lead arsenate; Talbot 
Trade Names: ARSINETTE@; GYPSINE@; NU 
REXFORM@; ORTHO L-10 DUST@, The Scotts Company 
(USA), canceled 2/21/1986; ORTHO L-40 DUST@, The 
Scotts Company (USA), canceled 212 lil986; SECURITY@, 
canceled; SOPRABEL@, canceled; TALBOT@ 
Producers: Molekula Fine Chemicals (UK) 
Chemical Class: Inorganic arsenic; inorganic lead; heavy 
metal 
EPMOPP PC Code: 0 13503 
Cnlifornia DPR Cliemical Code: 353 
ICSC Number: 09 1 1 
RTECS Number: CG0980000, PbHAsO,; CG0990000, 
Pb,(AsO,) 2 ;  CG 1000000, Pb,H,AsO, 
EEC Number: 082-0 1 1-00-0 
EZNECS Number: 3687-3 1-8 [ Pb3(As0,),]; 222-979-5 
Uses: Insecticide and veterinary tapeworm medicine. Lead 
acetate was widely used in the U.S. to control pests in fruit 
orchards until the late 1950s, particularly apples and 
cherries. Its residue binds to the surface soil, exposing 
humans to health hazards years later when the land changes 
froin agricultural to other uses, e.g., residential building and 
parkland. As late as 1986, the U.S. EPA reported lead 
arsenate was used as a plant growth regulator on 17% of the 
U.S. grapefruit crop. It was also used to control 
cockroaches, silverfish and crickets. 
CrrrcirzogeidHazurd Classificntioizs 
U.S. EPA Carcinogens: Not listed 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 1, known carcinogen 
Label Signal Word: WARNING-POISON 
WHO Acute Hazard: Group lb,  highly hazardous 
Regulatory Authority: 

CARCINOGEN (lead compounds) 
Air Pollutant Standard Set (ACGIH)“’ (Argentina)‘30 

Banned or Severely Restricted (In Agriculture in India, 

The “Director’s List” (CAL/OSHA) 
Carcinogen (human positive) (DFG)‘” 
OSHA, 29CFR1910 Specifically Regulated Chemicals 
(See 29 CFR 1910.1025 and 1910. 1018) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesIRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4133 1, 9/9/92); 
40CFR401.15 Section 307 Toxic Pollutants as lead and 
compounds 

(Several States)‘“’ 

Japan) (UN)‘’3’ 

RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents, 
waste number not Listed as lead compounds, i1.o.s. 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 

* EPCRA Section 3 13 Form R de mininuis concentration 
reporting level: 0.1 %. 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

as arsenic coinpounds 
Carcinogen User Register Chemical (CALIOSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources BoardIAB 1807 Toxic Air 
Contaminants as inorganic arsenic compound 
Proposition 65 chemical (CAL) as inorganic arsenic 
compound 
The “Director’s List” (CAL/OSHA) as inorganic arscnic 
compound 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
arsenic compounds as inorganic arsenic compound 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as arsenic compounds as inorganic arsenic 
compound 
Clean Air Act: List ofhigh risk pollutants (Section 63.74) 
as arsenic compounds. 
Clean water act: Section 3 1 1 Hazardous SubstancesiRQ 
(same as CERCLA); Section 3 13 Priority Chemicals; 
Toxic Pollutant (Section 40 1.15) as arsenic and 
compounds. 
RCRA Section 26 1 Hazardous Constituents, waste 
number not listed. 
EPCRA Section 304 RQ: CERCLA, 1 lbs(0.454 kgs) 
EPCRA Section 3 13 Form R de niiniiiizis concentration 
reporting level: 0.1 %. 
U.S. DOT Regulated Marine Pollutant (49CFR. 
Subchapter 172.10 I ,  Appendix B). as arsenates, liquid, 
n.0.s; arsenates, solid, n.0.s: arsenical pesticides liquid. 
toxic, flammable, n.0.s. 
Carcinogen User Register Chemical (CALIOSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants as inorganic arsenic compound 
Proposition 65 chemical (CAL) as inorganic arsenic 
compound 
The “Director’s List” (CALIOSHA) as inorganic arsenic 
compound 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
arsenic compounds as inorganic arsenic compound 
Permissible Exposure Limits for Chcmical Contaminants 
(CAL/OSHA) as arsenic compounds as inorganic arsenic 
compound 
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Description: Lead arsenate, is an odorless, heavy, white 
powder, or crystals. Insoluble in cold water; soluble in hot 
water. MeltingiFreezing point = about 280°C (decomposes); 
also listed @ 1042°C (decomposes). Hazard Identification 
(based on NFPA-704 M Rating System): Health 2, 
Flammability 0, Reactivity 0. 
Incomprrtibilities: Violent reactions occur from contact with 
oxidizers, chemically active metals, strong acids. Acids and 
acid mists cause the release of arsine, a deadly gas. 
Decomposes above 270°C forming toxic fumes including 
arsenic and lead compounds. 
Permissible Exposure Limits in Air: For lead: The 
OSHA‘’) PEL is 0.05 mg(Pb)/m’ TWA. NIOSH‘’’ 
recommended TWA is 0.100 mg(Pb)/m’. The ACGIH“’ 
recommends a level of 0.15 ing/m’ as a TWA for 
Pb(AsO,),. For arsenic: The OSHA‘” PEL is 0.010 
mg(As)/m’ TWA. NIOSH recommends (inorganic arsenic) 
ceiling of 0.002 mg(As)/m’/ 1 Sminutes. ACGIH“’ 
recommends a TLV of 0.2 mg(As)/m3. Argentina‘”) has set 
0.15 mgim’ as a TWA ambient air‘“’ ranging from 0.5 
pg/m3 (New York) to 0.75 pgitn3 (South Carolina) to 0.5 
pg/m’ (Florida and North Dakota) to 2.5 pgim’ (Virginia) to 
3.0 p g h ’  (Connecticut) to 4.0 pg/in’ (Nevada). 
Permissible Concentrfltioti in Water: Lead: The U.S. EPA 
limits lead in drinking water to 15 1-18 per liter. Various 
organizations worldwide have set other standards for lead in 
drinking water as  follow^'"^) (all in mg/L): Argentina 0.0 1 ; 
Czechoslovakia 0.05; Germany0.04; EEC 0.05; Japan 0.10; 
Mexico 0.05; former USSR 0.03; WHO 0.10. The states of 
Maine and Minnesota have set guidelines for lead in 
drinking water@’) at the level of 20 ,ug/L. Arsenic: EPA has 
set a limit of 0.05 parts per million (ppm) for arsenic in 
drinking water. The U.S. EPA arsenic drinking water 
standard of 0.01 ppm (10 ppb) is based on the U.S. EPA 
final rule for arsenic in drinking water published in. the 
January 22,200 1, Federal Register. However, the U.S. EPA 
is currently reviewing the science and cost estimate 
supporting this rule, and, in the interim, has reverted to the 
previous standard for arsenic. Thus, in the US, the current 
EPA arsenic drinking water standard remains at 0.05 ppm 
(50 ppb). To protect freshwater aquatic life-total 
recoverable trivalent inorganic arsenic never to exceed 440 
pg/L. To protect saltwater aquatic life: 508 p g / L  on an acute 
basis. To protect human health: preferably zero. The former 
USSR-UNEP/IRPTC has set MAC values for 
inorganic arsenic compounds in water for domestic purposes 
at 0.05 mg/L and in water bodies for fishery purposes of 0.5 
mg/L also. 
Determinrrtiolz in Water: Digestion followed by atomic 
absorption or by colorimetric (dithizone) analysis or by 
inductively coupled plasma optical emission spectrometry. 
That gives total lead; dissolved lead may be determined by 
0.45 micron filtration prior to such analysis. Collection on 
a filter and analysis by atomic absorption spectrometry. See 

NIOSH Methods #7900 and #73000, Elements“”. See also 

OSHA Method ID 105 (arsenic)‘581. 
Routes of Entry: Inhalation, ingestion, skin, eye contact. 
Harmful Effects and Symptoms 
Short Term Exposure: Lead arsenate irritates the eyes. skin, 
and respiratory tract. Skin contact can cause burning 
sensation, itching and rash. High exposure can cause poor 
appetite, nausea, vomiting, and muscle cramps. May affect 
the heart, with abnormal EKG, gastrointestinal tract, and 
nervous system. Arsenic intoxicution; nausea, diarrhea; 
inflammation of skin and mucous membranes; Lead 
intoxication: abdominal pain, appetite loss, constipation; 
tiredness, weakness, nervousness; paresthesia. A rebuttable 
presumption against registration for pesticide uses was 
issued on October 18, 1978 by EPA on the basis of 
oncogen ic ity, teratogenic ity and mutagenicity . 
Long Ternz Exposure: Lead arsenate is a carcinogen and 
has been shown to cause skin, lung, and liver cancer. Lead 
arsenate may also affect the gastrointestinal tract, nervous 
system, kidneys, and blood. Lead and certain lead 
compounds may be teratogens and cause reproductive 
damage in humans. Birth defects have been observed in 
animals exposed to inorganic arsenic. I t  is likely that health 
effects seen in children exposed to high amounts of arsenic 
will be similar to the effects seen in adults. 
Points ofktack:  Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 
Merlicril Surveillrince: Before first exposure and every six 
months thereafter, OSHA ( I  9 10. 1025) requires your 
employer to provide: Blood lead test. ZPP test (a special test 
for the effect of lead on blood cells). Examination of the 
nervous system. Before first exposure, and yearly for 
exposed person with blood lead over 40 1?7icrogru/77.7 per 
100 g qf’whole blood, OSHA also requires a complete 
medical history and exam with the above tests, and: 
Complete blood count. Kidney function tests. OSHA defines 
”exposure” for these tests as air levels which average 30 
micrograms of lead or more in a cubic meter of air. OSI IA 
requires your employer to sent the doctor a copy of the lead 
standard and provide one for you. 
Note: Blood-lead level is a good indicator of total lead 
exposure, Current OSHA regulations require that if an 
individual has a blood-lead level greater than or equal to 
0.050 mg lead per I00 ml blood, he or she must be removed 
from all exposures to lead and cannot return to the exposure 
environment until the blood level falls to 0.040 mg 
[lead]/lOOml blood or less. The following tolerance levels 
for occupational exposures may also be useful: ACGIH‘” 
BE1 = 50 mg/L (blood); 150 ingig creatinine (urine). DFG 
BAT = 70 mg/L (blood); 30 mg/L (blood) for women < 45 
years old‘’). Also seek prompt medical evaluation if health 
effects are noticed. With each visit, carefill attention should 
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be given to the inner nose, skin, nails and nervous system. 
A test for serum arsenic is recommended. NIOSH 
recommends urine arsenic should not be greater than 50 to 
100 micrograms per liter of urine. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Lead 
Arsenate EPA Pesticide Fact Sheet 12/86,” Cornell 
Univers i ty ,  I thaca,  N Y  (December  1986) .  
http://pmep.cce.corne1I.edu/profiIes/insect- 
mite/fenitrothion-methyIpara/lead-arsenatelinsect-prof- 
leadars.htm1 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Lead Arsenate,” 
Trenton, NJ (Feb. 3, 1988, rev. April 2002). 
http://www.state.n j .us ’Iiealth/eoli/t-tkweb/ 1 097.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Leptophos 

Use Type: Insecticide 
CAS Number: 2 1609-90-5 
Forniulri: C,,H,,BrCI,O,PS; C,H,PS(OCH,)OC,H,BrCl, 
Alert: Banned for use in the U.S.A. 
Syizoiiyms: 0-(4-Bromo-2,5-dichlorophenyl)O-methyl 
phenylphosphonothioate; 0-(2,5-Dichloro-4-bromophenyl) 
0-methyl phenylthiophosphonate; MBCP; O-Methyl-0-(4- 
b r o in o -2 , s  - d i c h I o ro p h e n y I )  p hen y 1 t h i o p h o s p h o n ate ; 
Phenylphosphonothioic acid 0-(4-bromo-2,5-bromo-2,5- 
dich1orophenyl)O-methyl ester; Phosphonothioic acid, 
phenyl-,O-(4-bromo-2,5-dichlorophenyl)O-methyl ester 
Trrirle Nmies: ABAR@; FOSVEL@; K62-105@; N K  71 l@; 
PHOSVEL@; PSL@; V.C.S@, Velsicol Chemical Corp. 
(USA), canceled; VCS-506@, Velsicol Chemical Corp. 
(USA), canceled; VELSICOL 506@, Velsicol Chemical 
Corp. (USA), canceled 
Producers: Sigma-Aldrich Laborchemikalien (Germany); 
Velsicol Chemical Corp. (USA) 
Clieniical Clms: Organophosphate 
EPMOPP PC Code: 5 2 5 3 0 0 

Criliforizia DPR Clreniical Code: 1676 
RTECS Number: TB 1720000 
Uses: Its use is not permitted in the U.S.A. 
Regulatory Autliority: 

Banned or Severely Restircted (Many Countries) (UN)[l3) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (22714,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

EPCRA Section 3 13 Form R de minimus concentration 
reporting level: inorganic compounds 0.1 %; organic 
compounds 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B). 

kg) 

kg) 

Description: Leptophos is a tan, waxy solid. Practically 
insoluble in water. Molecular weight = 412.08. 
Melting/Freezing point = about 70°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 3, 
Flammability 1,  Reactivity 0. Log KO, = 6.29. Values at or 
above 3.0 are likely to bioaccumulate in marine organisms. 
Permissible Exposure Linzits in Air: No standards set. 
Deternziiicrtion iri Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chrotnatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.“*’ 
Pernzissible Cortceiitratiuiz iii Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin contact. 
Harmful Effects and Syniptonis 
Slrort Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholincsterase inhibitors. 
Symptoms of exposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discomfort in the chest. Death may occur from failure of 
the respiratory center, paralysis of the respiratory muscles, 
intense bronchoconstriction, or all three. This material is 
highly toxic; it is capable of causing death or permanent 
injury by exposure during normal use. The LD,,-(oral, rat) 
= 30 mgikg. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poiirts ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medic rr l i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 

Su r veillrr rt ce: M e d i c a 1 o b s e rva t i o n 
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recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbarnate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption o f  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if Contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin tnay also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. D o  not containinate yourself. 
Wearing the appropriate PPE equipment and respirator for 
Organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through bagitnask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, d o  
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 gikg 
(infant, child, and adult dose). A soda can and straw tnay be 

of  assistance when offering charcoal to a child. In some 
cases you may be specijkally instructed by poison control 
to induce vomiting by way o f 2  tablespoons of syrup of 

ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases tnay necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a cotnpetitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxitne relieves both the 
nicotinic and inuscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by thc 
severity of  symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of  0.01 mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine tnay also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. I n  seriously 
poisoned patients, very large doses tnay be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in  symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of  
diazepam in  addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of  
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seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Leptophos,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

D-Limonene 

Use Type: Insecticide, insect repellant, dog and cat repellant 
CAS Number: 5989-27-5 (D-Limonene); 138-86-3 (dl- 
Limonene) 
Fornzul(r: C,,H,, 
Synonyms: Cajeputene; Carvene; Cinene; Limonene; 
Dipentene; p-Mentha-1 ,S-diene; 1-Methyl-4-( 1- 
methylethenyl) cyclohexane; Terpinene; dl-p-mentha-l,S- 
diene 
Trrrrle Nrmzes: BUGAWAY@, canceled; BUGCHASER@, 
canceled; DOO-NOT@; HOLIDAY FIRE ANT KILLER@ 
Producers: Arizona Chemical (USA); Camphor & Allied 
Products (India); Crowley (USA); Penta Manufacturing 
(USA); Sanofi-Synthelabo Groupe (France); SCM Glidco 

Clienzicrrl Clrrss: Miscellaneous Hydrocarbon; Essential oil 
EPA/OPP PC Corle: 07970 1 
Crilijioniirr DPR Clrenzical Corle: 979, 253 I 
ICSC Number: 09 18 (D-Limonene) 
RTECSNunzber: OS8 100000; GW6360000 (D-Limonene) 
Uses: Dipentene is also used as a solvent, in rubber 
compounding and reclamation, and to make paints, enamels, 
lacquer and perfumes. 
U S .  Mrrxinium Allowable Residue Levels for  Linzonene 
(40 CFR 180.539): 
Limonene is exempt from tolerance levels when used in 
establishments making animal feed and precessed food. 
CrrrciIzogeIz/Hazcrrrl Ckissifcations 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION, WARNING 
Regulritory Authority: 

Actively registered pesticide in California. 
Description: Colorless liquid. Lemon-like odor. Insoluble 
in water. Molecular weight = 136.24. Boiling point = 

175°C. Melting point/freezing point = -75°C. Vapor 
pressure = 0.4 kPa @ 14.4”C. Flash point = 45°C. 
Autoignition temperture = 237°C. Explosive limits: LEL = 

0.7%; UEL = 6.1%, both at 150°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 0, 

(USA) 

Flammability 2, Reactivity 0. Log KO,,, = 4.17. Values above 
3.0 are likely to bioaccumulate in marine organisms. 
IIzconzprrtibilities: Forms explosive mixture with air. 
Contact with oxidizers may cause fire and explosion hazard. 
Permissible Corzcentrrrtion in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Hrrrmful Effects (MI Synzptonzs 
Short Ternz Exposure: Contact can irritate the eyes and 
skin. High exposures may damage the kidneys. 
Long Term Exposure: Dipentene may cause a skin allergy. 
If allergy develops, very low future exposures can cause 
itching and a skin rash. There is limited evidence that 
dipentene causes kidney cancer in male rats (NJ). 
Points of Attack: Skin 
Medical Surveillrrnce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Evaluation by a qualified allergist, including careful 
exposure history and special testing, may help diagnose skin 
allergy. Kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petrolcum solvents are ingested. 
References: 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 3, 78-79 (1982). 
New Jersey Department of Health, “Hazardous 
Substance Fact Sheet: Dipentene,” Trenton, NJ 
(December 1996, revised May 2003). 
l i t tp: l l~~~~v.s ta te .ni .usiheal thieohir tkweblO7~~.pdf  
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Limonene,” 40 CFR 180.539, 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Lindane 

Use Type: Insecticide and rodenticide 
CAS Nunzber: 58-89-9 
Forniulri: C,H,Cl6 
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Alert: A Restricted Use Pesticide (RUP). Lindane should be 
handled as a carcinogen, with extreme caution. Most 
applications have been canceled. It has not been produced 
in the U.S. since 1977; however, it is still imported into this 
country and formulated to treat head lice, body lice and 
scabies. Human toxicity (long-term): Very high. 
Synoriyms: BBH; Benzene hexachloride; y-Benzene 
hexachloride; Bexol; BHC; y-BHC; Benzene hexachloride- 
gamma isomer; 2,5-Cyclohexane, 1,2,3,4,5,6-hexacIiloro-, 
(la,2a,3P,4 a,5a,6p)-; DBH; ENT 7,796; Gammabenzene 
hexachlorocyclohexane (gamma isomer); gamma-BHC; 
Gamma-HCH; Gammahexa; Gammahexane; HCCH; HCH; 
y-HCH; HCH BHC; Hexachlorocyclohexane (gamma 
isomer); Hexachloran; y-Hexachloran; y-Hexachloran; 
Hexachlorane; y-Hexachlorane; gamma-Hexachlorane; y- 
H e x a c h l o r o b e n z e n e ;  I a , 2 a , 3 P , 4 a , 5 a , 6 P -  
Hexachlorocyclohexane; y-Hexachlorocyclohexane; 
Hexachlorocyclohexane, gamma isomer; 1,2,3,4,5,6- 
H e x a c h l o r - c y c l o h e x a n e ;  y -  I , 2 , 3 , 4 , 5 , 6 -  
H e x a c h l o r o c y c l o h e x a n e ;  1 , 2 , 3 , 4 , 5 , 6 -  
Hexachlorocyclohexane, gamma isomer; gamma- 
Hexaclorobenzene; HGI; y-Lindane; NCI-COO204 
Trrrtle Names: AALINDAN'; AFICIDE@; AGRISOL G- 

A M E I S E N M I T T E L  (MERCK)@;  APARASIN'; 

BENTOX l o @ ;  CELANEX'; CHLORESENE@; 
CODECHINE@; DELSANEX DAIRY FLY SPRAY@; 
DETMOL-EXTRAKT'; DETOX 25'; DEVORAN@; DOL 
GRANULE@; DRILL TOX-SPEZIAL AGLUKON@; DUAL 
M U R G A N I C  R P B  S E E D  T R E A T M E N T @ ;  

GALLOGAMA@; C A M A C I D @ ;  G A M A P H E X @ ;  

GAMMALIN 20; GAMMALEX@; GAMMASAN 30@; 

20'; AGROCIDE'; AGRONEXIT@; AMEISENATOD'; 

APHTIRIA'; A P L I D A L ~ ;  ARBITEX@; BEN-HEX@; 

E N T O M O X A N @ ;  E X A G A M A ~ ;  F O R L I N @ ;  

G A M E N E * ;  G A M M A - C O L @ ;  G A M M A L I N ~ ;  

CAMMATERR@; CAMMAPHEX@; G A M M E X @ ;  
G A M M E X A N E ~ ;  G A M M E X E N E ~ ;  G A M M O P A Z ~ ;  
GEXANE@; HECLOTOX@; HEXA'; HEXAFLOW~;  
H E X A T O X @ ;  H E X A V E R M ~ ;  H E X I C I D E ~ ;  

J A C U T I N ~ ;  K O K O T I N E ~ ;  KWELL@; LENTOX'; 
L I N  D A G  RAM@; L I  D E N A L @ ;  L I N D A  FO R @ ;  

LINDAPOUDRE@;  L I N D A T O X ~ ;  L I N D O S E P ~ ;  

HEXYCLAN@; HORTEX@; INEXIT@; ISOTOX@; 

LINDAGAM@; LINDAGRAIN@; LINDAGRANOX'; 

LINTOX@; LOREXANE@; MARSTAN FLY SPRAY@; 
MERGAMMA 30@; MILBOL 49@; MIST-O-MATIC 
LINDEX'; MSZYCOL@; NEXEN FB@; NEXIT'; NEXIT- 
STARK@; NEXOL-E~;  NICOCHLORAN'; N O V I G A M ~ ;  
O M N I T O X @ ;  O V A D Z I A K ~ ;  O W A D Z I A K ~ ;  

INSECT POWDER@; SANG GAMMA@; S I L V A N O ~ ;  
S P R I T Z - R A P I D I N @ ;  S P R U E H P F L A N Z O L ~ ;  

PEDRACZAK@; PFLANZOL@; QUELLADA@; RODESCO 

STREUNEX@; TAP 85@; TRI-6@; VITON' 
Producers: Agrimor International (USA); Agsin 
(Singapore); Aimco Pesticides Ltd. (India); Alcotan 

Laboratories (Spain); BASF Agricultural Products Group 
(Germany); Bharat Rasayan (India); Drexel Chemical 
(USA); Ehrenstorfer, Dr. (Germany); Indiclay (India); 
Kanoria Chemicals & Industries (India); KCIL Group 
(India); Ki-Hara Chemicals Ltd. (UK); Merck (Germany); 
Prentiss (USA); Rhone-Poulenc Agro France (France); 
Shenzhen Guomeng Industry Co., Ltd. (China) 
Chemical Clrrss: Organochlorine; Halo-organics 
EPMOPP PC Code: 00900 1 
Crrliforniu DPR Clremicrrl Code: 359 
ICSC Number: 0053 
RTECS Number: GV4900000 
EEC Number: 602-043-00-6 
EINECS Number: 200-40 1-2 
Uses: Lindane has been used against insects in a wide range 
of applications including treatment of animals, buildings, 
man for ectoparasites, clothes, water for mosquitoes, living 
plants, seeds and soils. Most applications have been 
canceled due to excessive residues, e.g., stored foodstuffs, 
that may cause cancer. Formulators, distributors and users 
of lindane represent a special risk group. The major use of 
lindane in recent years has been to pretreat seeds. Other uses 
include sunflowers, peas, wheat, barley and oats. Lindane is 
presently also used in lotions, creams and shampoos for the 
control of lice and inites in humans. 
Hummi iuxicity (long-term)(77): Extra high-0.20 ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (t lrreslr~ll)(~~): Extra high-0.1 13 10 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mnx-imum Allowrrble Residue Levels for Linrlmie (40 
CFR 180.133): 

CROP P P  
Apple 1 
Apricot 1 
Asparagus 1 
Avocado 1 
Broccoli 1 
Brussels sprouts 1 
Cabbage 1 
Cattle, fat 7 
Cauliflower 1 
Celery 1 
Cherry 1 
Collards 1 
Cucumber 3 
Eggplant I 
Goat, fat 7 
Grape 1 
Guava 1 
Hog, fat 4 
Horse, fat 7 
Kale 1 
Kohlrabi I 
Lettuce 3 
Mango 1 
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Melon 3 
Mushroom 3 

Nectarine 1 
Okra 1 

Peach 1 
Pear 1 
Pecan 0.01 
Pepper 1 
Pineapple 1 
Plum 1 
Plum, prune, fresh 1 
Pumpkin 3 
Quince 1 
Sheep, fat 7 
Spinach 1 
Squash 3 
Squash, summer 3 
Strawberry 1 
Swiss chard 1 
Tomato 3 
Crrrciiiogerz/H(Izrrrrl Classifications 
U.S. EPA Carcinogens: Group B2/C, Probable and 
possible carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Label Signal Word: WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Mustard greens 1 

Onion, dry bulb 1 

Air  Poflutant Standard Set (ACGIH)"] (DFG)(31(HSE)(33i 
(OSHA)(58i (Other C~untries)'~') (Several States)@') 
Carcinogen (Animal Positive) (IARC)'91 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(C ALiOSH A) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFR117.3 (same as CERCLA, see below); 
40CFR423, Appendix A, Priority Pollutants; Section 
3 I3 Water Priority Chemicals (57FR4 133 1, 9/9/92); 
40CFR40 1.15 Section 307 Toxic Pollutants, as 
hexachlorocyclohexane. 
EPA Hazardous Waste Number (RCRA No.): U129 

RCRA Toxicity Characteristic (Section 26 1.24), 
Maximum 
Concentration of Contaminants, regulatory level, 0.4 
mgiL 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
Safe Drinking Water Act: MCL, 0.0002 mg/L; MCLG, 
0.0002 mgiL; Regulated chemical (47 FR 9352) 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 

RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.00 17; Nonwastewater 
(mgikg), 0.066 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000/10,000 Ib 
(45414,540 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.45 4 kg) 
EPCRA Section 3 13 Form R de n~inirnis concentration 
reporting level: 0.1%. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

ugiL): 8080(0.05) 

Description: Lindane is a white to yellow, crystalline 
powder with a slight, musty odor (pure material is odorless). 
Practically insoluble in water; solubility = 17.3 ppm @ 
25°C. Molecular weight = 290.83. Boiling point = 322°C. 
MeltingiFreezing point =112"C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 3, 
Flammability 0, Reactivity 0. Insoluble in water. 
Noncombustible solid, but may be dissolved in flammable 
liquids. Log KO, = 3.65. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Iiiconptibilities: Lindane decomposes on contact with 
powdered iron, aluminum, and zinc and with alkalis 
producing trichlorobenzene. 
Permissible Exposure Limits in Air: The Federal 
standard("] and the ACGIH"] TWA value is 0.5 mgim'. The 
notation "skin" is added to indicate the possibility of' 
cutaneous absorption. The NIOSH'" IDLH level = 50 
mg/m3. Argentina'"], Germany (3, 35) and the U.K. (33, 
35)have all set TWA values of0.5 mgim3 as well. Argentina 
and the U.K. add STEL values of 1.5 ingiin' and 
Ger~nany '~~)se t s  an STEL of 5.0 mg/m3. WHO'"] has set a 
lower TWA of 0.3 mg/m3 and a much lower MAC value has 
been set by the former USSR at 0.05 mg/m3 in workplace 
air. Several states have set guidelines or standards for 
lindane in ambient air@') ranging from zero (North Dakota) 
to 0.068 pg/m3 (Massachusetts) to 1 . 1  9pug/m3 (Kansas) to 
1.2 pglm3 (Pennsylvania) to 1.67 p g h 3  (New York) to 5.0 
pg/m3 (Connecticut, Florida, South Carolina) to 8.0 pg/mi 
(Virginia) to 12.0 pgim' (Nevada). 
Deternziiiutioii iii Air: Collection on a filter, workup with 
isooctane, analysis by gas chromatographyiflatne ionization. 
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Pernzissible Conceiitrutiori in Wder: To protect freshwater 
aquatic life-0.080 pglL as a 2 4  hour average, never to 
exceed 2.0 pg/L. To protect saltwater aquatic life-never to 
exceed 0.16 pg/L. To protect human health-preferably zero. 
An additional lifetime cancer risk of  1 in 100,000 is posed 
by a concentration of  0.186 pg/L@’. Mexico(3’) has set 
allowable limits on 0.2 pg/L in coastal waters and 2.0 pg/L 
in estuaries. WHO has set a limit of 3.0 pglL in drinking 
water. The USEPA has set 12OpglL as a long term health 
advisory and 2 p g / L  as a lifetime health advisory(47) for 
adults. The State of  Maine has set a guideline for lindane in 
drinking water of  4.0 pg/L. EPA(62) has proposed a 
maximum level in drinking water of  0.2 pg/L. 
Deterniirirrtioii in Wuter: Methylene chloride extraction 
followed by gas chromatography with electron capture or 
halogen specific detection (EPA Method 608) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes ufEntry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
H(irnzfu1 Effects rrird Syniptonis 
Short Ternz Exposure: Lindane irritates the eyes and the 
respiratory tract and may affect the central nervous system. 
Symptoms of  exposure include vomiting, faintness, tremor, 
restlessness, muscle spasms, unsteady gait, and convulsions 
may occur as a result of  exposure. Elevated body 
temperature and pulmonary edema have been reported in 
children. Coma, respiratory failure and death can result. 
Exposure to vapors of  this compound or its thermal 
decomposition products may lead to headache, nausea, 
vomiting, and irritation of the eyes, nose, and throat. 
Lindane is a stimulant of  the nervous system, causing 
violent convulsions that are rapid in onset and generally 
followed by death or recovery within 24 hours. The 
probable human oral lethal dose in 50-500 mgikg, or 
between I teaspoon and 1 ounce for a 150 Ib (70 kg) person. 
Loiig Ternz Exposure: Repeated or prolonged contact with 
skin may cause dermatitis. May damage the liver and 
kidneys. May damage the nerves in the arms and legs, 
possibly with weakness and poor coordination. May cause 
a serious drop in the blood cell count (aplastic anemia) or in 
the white blood cell count (agranulocytopenia). The 
Department of  Health and Hutnail Services has determined 
that HCH (hexachlorocyclohexanes) may reasonably be 
anticipated to be carcinogenic. Liver cancer has been seen 
in laboratory rodents that ate HCH for long periods oftime. 
In animals, there is evidence that oral exposure to lindane 
during pregnancy results in an increased incidence offetuses 
with extra ribs. However, ATSDR reports that animal 
studies have not shown birth defects in the babies ofanimals 
fed HCH during pregnancy. HCH has been detected in 
human breast milk. 
Puilrts of Attack: Eyes, central nervous system, blood, I i ver, 
kidneys and skin. 

~ 

Merlicnl Surveillrriice: Consider the points of  attack in 
preplacetnent and periodic physical examinations. 
Examination of  the nervous system. Complete blood count. 
Blood test for lindane (may not be accurate longer than 1 
week following last exposure). Liver and kidney function 
tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Scek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
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Linuron (ANSI) 

Use Type: Herbicide 
CAS Number: 330-55-2 
Formulri: C,H ,,CI,N,O, 
Synonyms: Caswell No. 528; 3-(3,4-DichlorophenyI)-l- 
metoxy- 1 -methylurea; Ar-(3,4-Dichlorophenyl)-N-methoxy- 
N-methylurea; 1 -( 3,4-Dich 1orophenyl)-3 -methoxy-3 - 
methyluree (French);  3-(3,4-DichlorophenyI)-l- 
methoxymethylurea; 3-(3,4-Dichlorophenyl)- 1 -methoxy- 1 - 
met h y 1 urea; N -  (3,4 - D ic h I o ro p h e n y I)-"-met h y 1 -N'-  
methoxyurea; 3-(3,4-dichlor-phenyl)- 1 methoxy- 1 -methyl- 
harnstoff (German); 3-(4,5-Dichlorphenyl)-l methoxy- 1 - 
methylharnstoff (German); Methoxydiuron; 1 -Methoxy-1 - 
methyl-3-(3,4-dichlorophenyl)urea; Urea, "-(3,4- 
dichloropheny1)-N-methoxy-N-methyl-; Urea, 3-(3,4- 
dichloropheny1)- 1 methoxy- 1 -methyl- 
Trade Names: AFALON@, Makhteshim-Agan Industries 
(Israel); ALIBI@; ALISTELL@; BROADCIDE 20EC@; 
BRONOX@; CERTOL-LIN ONIONS@; CLOVACORN 
EXTRA@; CROP WEEDSTOP@; DU PONT 326@, DuPont 
(USA), canceled; FF6135' HERBICIDE 326@; 
GARNITAN@; H 326@; GEMINI@, DuPont (USA), 
canceled; HERBICIDE 326@; HOE 28 lo@; JANUS@; 
LANDSIDE@; LINNET@; LINEX@, Griffin (USA); 
LINOROX@; LINUREX@; LOREX@; LOROX@, DuPont 
(USA), canceled; MARKSMAN I @ ;  NEMINFEST@; 
O N S L A U G H T @ ;  P R E - E M P T @ ;  P R E M A L I N ~ ;  
PROFALON~;  R O T I L I N ~ ;  SARCLEX~;  SCARCLEX~;  

FL@; T R I F L U R O N ~ ;  TRILIN@; 
SINURON'; STAY KLEEN@; TEMPO@; TRIFARMON 

URANUS@ (trifluralin + linuron), Makhteshim-Agan 
Industries (Israel); WARRIOR@ 
Producers: Drexel Chemical (USA); Dow AgroSciences 
(USA); Griffin (USA); Makhteshim-Agan Industries (Israel) 
Cli eniicril Clms: Substituted urea 
EPMOPP PC Code: 035506 
Ciiliforniliri DPR Clieniicril Code: 36 1 
ICSC Number: 1300 
RTECS Nunzber: YS9 100000 
EEC Number: 006-02 1-00- 1 
Uses: Linuron is a selective, pre-emergence herbicide used 
to control grasses and broadleaf weeds in carrots, beans, 
peas, asparagus, maize, potatoes, soybeans, sorghum, wheat, 
bananas, coffee, cotton and ornamentals. It is also used for 
control of annual weeds in storehouses, roadsides, fence 
rows and other non-crop lands. Linuron is frequently used 
in formulations with other herbicides, insecticides and 
fungicides. 

Human toxicity (lo~ig-terni)(~~): High-5.60 ppb, Health 
Advisory 
Fish toxicity (th resli olrl) (77): I nt ermed i ateil2.00007 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowable Residue Levels for  Linuron (40 
CFR 180.184): 

CROP PPm 
Asparagus 7 
Carrot, roots 1 
Cattle, fat & meat 1 
Celery 0.5 
Corn, field, forage & stover 1 

Corn, sweet, forage 1 
Corn, grain 0.25 

Corn, sweet, kernel plus 
Cob with husks removed 0.25 

Corn, sweet, stover 1 
Cotton, undelinted seed 0.25 
Goat, fat & meat 1 
Goat, mbyp 1 
Hog, fat & meat 1 
Hog, mbyp 1 
Horse, fat & meat 1 
Horse, mbyp I 
Parsley 0.25 
Parsnip 0.5 
Parsnip, roots 0.5 

Sheep, fat & meat 1 
Sheep, inbyp 1 
Sorghum, forage 1 

Sorghum, grain, stover 1 
Soybean, dry & hay 1 
Soybean, forage 1 
Soybean, succulent 1 

Potato 1 

Sorghum, grain, grain 0.25 

Wheat, forage & hay 0.5 
Wheat, grain 0.25 
Wheat, straw 0.5 
C~Irciiiogeii/Hazcirrl Clrissijicrrtions 
U.S. EPA Carcinogens: Group 3, possible carcinogen 
California Prop. 65: Developmental toxin 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) 
Proposition 65 chemical (CAL) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de ivinimis concentration 
reporting level: 1 .O% 
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Description: White to colorless crystals or powder. 
Odorless. MeltingiFreezing point = 93-94°C. Soluble in 
water; solubility = 75 ppm @ 25°C. Molecular weight 
249.12. Vapor pressure = 1.2 x mmHg @ 24°C. Log 
KO,= 3.19. Values above 3.0 are likely to bioaccumulate in 
marine organisms. 
Deternziization iii Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].(’~) 
Perniissible Concentrtrtion in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrrniful Effects and Synzptonis 
Short Temi Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
severe irritation or burns. 
Long Term Exposure: Developmental problems; mutagen. 
Points of Atttrck: Skin; reproductive system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. Do 
not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Linuron,” Oregon State 
University, Corvallis, OR (June 1996). 
http:!/extoxnet.ol-st.edu’pir,s/linul-on.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Linuron”, 40 CFR 180.184, 
www.e~a.govipesticides/food/viewtols. htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
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Magnesium C hlorate 

Use Type: Defoliant, herbicide and inicrobiocide 
CAS Number: 10326-2 1-3 
Formula: CI,MgO,; Mg(CIO,), 
S y ~ i o ~ i y n i ~ :  Chlorate de magnesium (French); Chlorate salt 
of magnesium; Chloric acid, magnesium; Chloric acid, 
magnesium salt; Magnesium dichlorate 
Trtiile Niinies: DE-FOL-ATE@; E-Z-OFF@; MAGRON@; 
M C  DEFOLIANT@; ORTHO MC@ 
Producers: Great Western Inorganics (USA) 
Cliemical Clms: Inorganic 
EPMOPP PC Code: 530200 
RTECS Nuniber: FOO I75000 
Uses: Used as a drying agent and defoliant. 
Reguliitory Authority: 

Air Pollutant Standard Set (former USSR)‘43) 
Description: Magnesium chlorate, Mg(CI03),, is white 
crystalline solid. Soluble in water (reaction). Boiling point 
= 120°C. MeltingiFreezing point = 35°C. 
IIiconipatibilities: A strong oxidizer. Violent reactions with 
arsenic, carbon, charcoal, copper, phosphorus, sulfur, 
magnesium oxide, metal sulfides (copper sulfide, arsenic 
sulfide, tin sulfide), fuels, and strong acids. Reacts with 
moisture. 
Perniissible Exposure Liniits iii Air: The former USSR- 
UNEPARPTC project(”) has set an MAC in ambient air in 
residential areas of  0.1 mg/in3 both on a momentary and a 
daily average basis. 
Deferniimtion in Air: No OELs established. 
Permissible Concentration in Wiiter: The former USSR- 
UNEPiIRPTC has set an MAC in water bodies 
used for fishery purposes of  0.35 mg/L. 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. 
Hiirniful Effects uriil Syniptonis 
Sliort Terni Exposure: Magnesium chlorate can affect you 
when breathed in. Contact can irritate or even burn the skin 
and eyes. Inhaling the dust irritates the respiratory system. 
Exposure can interfere with the ability of  the blood to carry 
oxygen, causing headaches, weakness dizziness, trouble 
breathing, collapse and even death. Breathing the dust can 
irritate the air passages, causing sore throat and/or cough 
with phlegm. 
Long Terni Exposure: Repeated exposure can cause lung 
irritation 
bronchitis may develop with coughing, phlegm, and/or 
shortness of  breath. May affect the kidneys. 
Points of Attiick: Lungs and blood. 

Medical Surveilliince: Before beg i nn i ng ern p loymen t and 
at regular times after that, for those with frequent or 
potentially high exposures, the following are recommended: 
Lung function tests. Kidney function tests. If symptoms 
develop or overexposure is suspected, the following may be 
useful: Blood methemoglobin level. 
First Aid: occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Note to physician or authorized niedicul pei=vonnel: Treat 
for metheinoglobinemia. Spectrophotometry may be 
required for precise determination of  levels of 
nietheinoglobinemia in urine. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Magnesium 
Chlorate,” Trenton, NJ (September 1999). 
littp://www.state.nj .us/hcal thieohirtkwebi 1 1 39.pdf 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Malathion (ANSI) 

Use Type: Insecticide 
CAS Nuniber: 12 1-75-5 
Formrl(i: C,,H ,90,PS2 
Alert: A General Use Pesticide (CUP) with many 
applications. Persons whose skin or clothing is contaminated 
with liquid or powdered inalatliion can cause secondary 
contamination by direct contact. 
Synortynis: S-[ I ,2-Bis(aethoxy-carbonyl)-aethyl]-O, 0- 
d i in e t h y I - d i t  h i o p h o s p h a t  S -  [ 1,2 - 
Bis(carbethoxy)cthyl] 0,O-dimethyldithiophosphate; S-[ 1,2- 
B i s ( e t h o x y c a r b on  y I ) e t h y I ] 0 , 0  - d i in e t h y I 
phosphorodithioate; S- I ,2-Bis(ethoxycarbonyl)ethyl-O, 0- 
dimethylthiophosphate; S-[ 1,2-Bis(ethoxy-carbonyI)-ethyl]- 
0.0-dimethyl-dithiophosfaat (Dutch); S-[ 1,2-Bis(etossi- 
carbonil)-etil]-0,U-ditnetil-ditiofosfato ( I ta l ian) ;  
Butanedioic acid, [(diinethoxyphosphinothioyl)thio]-, 
diethyl ester; Carbethoxy malathion; Carbofos (Russian); 
Carbophos (Russian); Celthion (Indian); S-( 1,2- 

( G  e r in a n )  ; 
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Dicarbethoxyethyl) 0,O-dimethylphosphorodithioate; 
Dicarboethoxyethyl 0,O-dimethyl phosphorodithioate; 
Diethyl [(diinethoxyphosphinothioyl)thio]butanedioate; 
Diethyl (dimethoxyphosphinothioy1thio)succinate; Diethyl 
(d i in e t hox yt h i o p h o s p h ory It h i 0)  s u c c i n a t e ; D i e t h y I 
mercaptosuccinate, O,O-diinethyl phosphorodithioate; 
Diethyl mercaptosuccinate, 0,O-diinethyl dithiophosphate, 
S-ester; Diethyl mercaptosuccinate, O,O-dimethyl 
thiophosphate; Diethyl mercaptosuccinate, S-ester with 0,O- 
dimethyl phosphorodithioate; [(Dimethoxyphosphinothioyl) 
thiolbutanedioic acid diethyl ester; 0,O-Dimethyl S-( 1,2- 
dicarbethoxyethyl) dithiophosphate; 0,O-Diinethyl S-( 1,2- 
dicarbaethoxyaethy1)-dithiophosphat (German); 0 , O -  
Dimethyl S-( 1,2-dicarbethoxyethyI)phosphorodithioate; 
0 , O -  D i in e t h y I S- 1 , 2  - d i ( e t h o x y c a r b  a in y I )  e t h y I 
p h o sp horod i t h i oat e ; 0 , O -  Dime t h y I d it h io ph o sp hat e 
diethylinercaptosuccinate; 0, 0-Diinethyl dithiophosphate of 
diethyl mercaptosuccinate; Dithiophosphate de 0,O- 
diinethyle et de S-( 1,2-dicarboethoxyethyIe) (French); 
Carbophos; ENT 17,034; Malathon; Malation (Spanish); 
Malathyl; Malatox (Indian); Maldison (Australia, New 
Zealand); Malmed; Malphos; Mercaptosuccinic acid diethyl 
ester; Mercaptothion; NCI-COO2 15; Oleophosphothion; 
Phosphothion; Succinic acid, mercapto-, Diethyl ester, S- 
ester with O, O-dimethyl phosphorodithioate; Vegfru 
(Indian) 
Trade Nrmzes: A13-17034@; AGRICHEM GREENFLY 
SPRAY@; ALCO", Ainvac Chemical (USA); ALL 
PURPOSE GARDEN INSECTICIDE"; AMERICAN 
CYANAMID 4,049"; ATRAPA 5E@, Griffin LLC (USA); 
BAN-MITE@; CALMATHION@; C A R B E T O V U R ~ ;  
CARBETOX@; CELTHION@; C H E M A T H I O N ~ ;  
CIMEXAN@; COMPOUND 4049@; CROMOCIDE@; 
CYTHION@, Helena Chemical (USA); SPRAY 
CONCENTRATE@; CYTHION"; DETMOL MA@; 
D E T M O L @  9 6 % ;  D E T M O L  M A L A T H I O N @ ;  
DURAMITEX@; EMMATOS EXTRA@; EL 4049@; 
EMMATON@: EMMATOS@; ETIOL@; EVESHIELD 

EXTERMATHION"; FYAFANON@, Helena Chemical 
(USA); FISONS GREENFLY AND BLACKFLY 
KILLER@; FOG@ 3; FORMAL@; FORTHION@; 
FOSFOTHION@; FOSFOTION'; FYFANON@, Cheininova 
(Denmark); ETHIOLACAR@; GREEN DEVIL@, Drexel 
Chemical (USA); GREENFLY AEROSOL SPRAY@; 
HILTHION@; KARBOFOS@; KOP-THION@; KYPFOS@; 

C A P T A N I M A L A T H I O N ~ ;  E X A T H I O S ~ ;  

M A L A C I D E ~ ;  M A L A F O R @ ;  M A L A G R A N " ;  
M A L A K I L L @ ;  M A L A M A R @ ;  M A L A S O L @ ;  
MALASPRAY@; MALATAF@, Rallis India (India); 
MALATHION 60@; MALATHION E5O@; MALATOL@; 
MALTOX@; MOSCARDA@; ORTHO MALATHION'; PBI 
CROP SAVER@; PRENTOX@, Prentiss Inc. (USA); 
PRIODERM@; PROKIL@, Gowan Company (USA); 
SADOFOS@; SADOPHOS@; SF@ 60; SIPTOX I@; 
SUMITOX@; TAK@; ~ ~ - 4 0 4 9 ~ ;  VETIOL@; ZITHIOL@ 

Producers: Agrimor International (USA); Agro-care 
Chemical Industry Group (China); Agsin (Singapore); 
Aimco Pesticides Ltd. (India); Alcotan Laboratories 
(Spain); Amvac Chemical (USA); BASF Agricultural 
Products Group (Germany); Bharat Pulverizing Mills 
(India); Bharat Rasayan (India); Biesterfeld Sieinsgluess 
International. GmbH (Germany); Bonide Products (USA); 
Cangzhou Green Chemical Co. (China); Cheminova 
(Denmark); China Chemical (China); Cyanamid (USA); 
Dainippon Ink & Chemicals (India); Drexel Chemical 
(USA); Excel Industries (India); Cowan Company (USA); 
Griffin LLC (USA); Hebei Huafeng Chemical Group 
(C h i na) ; He lena C hem ical ( U S A); H i nd u s tan I iisec t i c i des 
(India); Hockley International (UK); Hokko Chemical 
Industry (Japan); Indiclay (India); Jingina Chemicals Ltd. 
(China); Ki-Hara Chemicals Ltd. (UK); Luxembourg 
Industries (PAMOL) (Israel); Monsanto (USA); Montedison 
(Italy); Nissan Chemical Industries (Japan); Pbi/Gordon 
(USA); Prentiss Inc. (USA); Proficol (Colombia); Rallis 
India (India); Rhone-Poulenc Agro France (France); The 
Scott Company (USA); Shenzhen Guoineng Industry Co., 
Ltd. (China); Sigma-Aldrich Laborcheinikalien (Germany); 
Sinon (Taiwan); Sumitoino Chemical (Japan); Tekchein 
(Mexico); Zag0 Asia Ltd. (Singapore) 
Clr enz ictd Clrrss: Organophosphate 
EPMOPP PC Code: 057701 
Crrliforriirr DPR Clreniicrrl Code: 367 
ICSC Number: 0 172 
RTECS Number: WM8400000 
EEC Number: 0 15-04 1 -00-X 
EINECS Number: 204-497-7 
Uses: Malathion is a non-systemic, wide-spectrum 
organophosphate insecticide. It was one of the earliest 
organophosphate insecticides developed (introduced in 
1950). Malathion is suited for the control of sucking and 
chewing insects on fruits, vegetables, citrus, cotton, corn, 
sorghum, ornainentals and stored products, and is also used 
to control mosquitoes, flies, household insects, farm and 
livestock parasites (ectoparasites), and head and body lice. 
Malathion may also be found in formulations with many 
other pesticides; the U.S. EPA lists 2,283 current and 
canceled labels ofproducts containing malathion. Malathion 
is marketed as 99.6% technical grade liquid. Available 
formulations include wettable powders (25% and SO%), 
emulsifiable concentrates, dusts and aerosols. 
Human toxicity Very low-I 00.00 ppb, 
Health Advisory 
Fish toxicity (tl~reslrolrl)(~~): Extra high-0,28991 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
US. Mrrxinirrm Allowrrble Residue Levels f o r  M(rlrrtlrion 
(40 CFR 180.111): Note: The U.S. EPA allows a maximum 
ofO.l-135 ppin malathion per inillion parts ofcertain types 
of food. 

A I fa1 fa 135 
CROP PPm 
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Almond 
Almond, hulls 

Apricot 
Asparagus 
Avocado 
Barley, grain 
Bean 
Beet, garden, roots and tops 
Beet, sugar, roots 
Beet, sugar, tops 
Blackberry 
Blueberry 
Boysenberry 
Carrot, roots 
Cattle, fat 
Cattle, feed, concentrate, 
nonmedicated 

Cattle, meat 
Cattle, mbyp 
Chayote 
Chayote, roots 
Cherry 
Chestnut 
Citrus, dried pulp 
Clover 
Corn 
Corn, forage 
Corn, grain 
Cotton, undelinted seed 
Cowpea, forage 
Cowpea, hay 
Cranberry 
Cucumber 
Currant 
Date, dried fruit 
Dewberry 

Eggplant 
Fig 
Filbert 
Flax, seed 
Flax, straw 
Garlic 
Goat, fat 
Goat, meat 
Goat, mbyp 
Gooseberry 
Grape 
Grape, raisin 
Grapefruit 
Grass 
Grass, hay 
Guava 
Hog, fat 

Apple 

Egg 

8 
50 
8 
8 
8 
8 
8 
8 
8 
1 
8 
8 
8 
8 
8 
4 

10 
4 
4 
8 
8 
8 
1 

50 
135 

2 
8 
8 
2 

135 
135 

8 
8 
8 
8 
8 
0.1 
8 
8 
1 
0.1 
1 
8 
4 
4 
4 
8 
8 

12 
8 

135 
135 

8 
4 

Hog, meat 
Hog, mbyp 
HOP 
Horse, fat 
Horse, meat 
Horse, mbyp 
Horseradish 
Kumquat 
Leek 
Lemon 
Lentil 
Lespedeza, hay 
Lespedeza, seed 
Lespedeza, straw 
Lime 
Loganberry 
Lupin, seed 
Mango 
Melon 
Milk, fat 
Mushroom 
Nectarine 
Nut, macadamia 
Oat, grain 
Okra 
Onion 
Onion, green 
Orange 
Papaya 
Parsnip 
Passionfruit 
Pea 
Pea, field, hay 
Pea, field, vines 
Peach 
Peanut 
Peanut, forage 
Peanut, hay 
Pear 
Pecan 
Pepper 
Peppermint 
Pineapple 
Plum 
Plum, prune 
Potato 
Poultry, fat 
Poultry, meat 
Poultry, mbyp 
Pumpkin 
Quince 
Radish 
Raspberry 
Rice, grain 
Rice, wild 

4 
4 
1 
4 
4 
4 
8 
8 
8 
8 
8 

135 
8 

135 
8 
8 
8 
8 
8 
0.5 
8 
8 
1 
8 
8 
8 
8 
8 
1 
8 
8 
8 
8 
8 
8 
8 

135 
135 

8 
8 
8 
8 
8 
8 
8 
8 
4 
4 
4 
8 
8 
8 
8 
8 
8 
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Rutabaga 
Rye, grain 
Safflower, refined oil 
Safflower, seed 
Salsify 
Shallot, bulb 
Sheep, fat 
Sheep, meat 
Sheep, tnbyp 
Sorghum, forage 
Sorghum, grain, grain 
Soybean, dry 
Soybean, forage 
Soybean, hay 
Soybean, succulent 
Spearmint 
Squash, summer 
Squash, winter 
Strawberry 
Sunflower, seed 
Sweet potato 
Tangerine 
Tomato 
Trefoil, birdsfoot, forage 
Trefoil, birdsfoot, hay 
Turnip 
Vegetable, brassica, 
leafy, group 5 

Vegetable, leafy, 
except brassica, group 4 

Vetch, hay 
Vetch, seed 
Vetch, straw 
Walnut 
Wheat, grain 

8 
8 
0.6 
0.2 
8 
8 
4 
4 
4 
8 
8 
8 

135 
135 

8 
8 
8 
8 
8 
8 
1 
8 
8 

135 
135 

8 

8 

8 
135 

8 
135 

8 
8 

C~rrciizoger~/Hcrzcrrtl Ckrssijicatioiis 
U.S. EPA Carcinogens: Suggestive Carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)") (DFG)(')(HSE)'") 
(0 S H A)(58) (0 t her Countrie~)!'~) (Several States)!'") 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
CAL-DHS/DHS Drinking Water Action Levels 
Permissible Exposure Limits for Chemical Contaminants 
(C A LIO SH A) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesIRQ 
40CFRI 17.3 (same as CERCLA, see below). 

SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: At room temperature, malathion is a yellow to 
deep brown liquid. Clear and colorless when pure. It is a 
solid below 37°F. It is often dissolved in a hydrocarbon 
solvent before use. Garlic-like odor. Warning properlies: 
Garlic odor at 13.5 mgim'; inadequate warning for acute and 
chronic exposures. The premium grade can maintain its 
biological activity unchanged for approximately 2 years if 
stored unopened in a cool, shaded, and well aired place at 
68-86 OF. Slightly soluble in water; solubility = 145 pptn @ 
20°C. Specific gravity (water: I )  = 1.23. Molecular weight 
= 330.36 daltons. Melting/Freezing point = 2.9"C. Boiling 
point = 156-157°C. Vapor pressure = 8.0 x inmllg @ 
25 "C. Flash point = >163"C. Hazard Identification (based 
on NFPA-704 M Rating System): Health 2, Flammability 1 ,  
Reactivity 0. Log KO, = 2.88. Values above 3.0 are likely to 
bioaccumulate in marine organisms. 
Iiiconzprrtibilities: Reacts violently with strong oxidizers, 
magnesium, alkaline pesticides. Attacks metals including 
iron, steel, tin plate, lead, copper, and some plastics, 
coatings, and rubbers. 
Permissible Exposure Liniits iii Air: OSHA") and N IOSH'" 
have set a TWA of 15 mgIm' with the notation "skin" to 
indicate the possibility of cutaneous absorption. A TWA 
value of 10 ing/tn' has been recommended by ACGIH"). 
The NIOSH") IDLH level = 250 ingItn'. The HSE'") has 
this same standard. The DFG") has set an MAK of I5 
tngIrn'. Argentina"') and the former USSR('5. 43)  have set 
TWA values of0.5 mg/tn3 in workplace air and Argentina"" 
has set STEL of 1.5 mg/m3. In addition the former USSR'") 
has set MAC values in the ambient air off residential areas 
at 0.0 15 m g h '  on a momentary basis and 0.006 mgitn' on 
a daily average basis. Several states have set guidelines or 
standards for malathion, in ambient air'") ranging from 33.3 
,ugIin3 (New York) to 100 pg/tn3 (Florida, North Dakota, 
South Carolina) to 160 ,@in' (Virginia) to 200 pgltn' 
(Connecticut) to 238 pgIm' (Nevada). 
Deteriiiimtioii irz Air: OSHA versatile sampler-2; 
TolueneIAcetone; Gas chrotnatogt-aphy/Flatne photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV, 
Method #5600, Organophosphorus pesticides.'") See also 
OSHA Method #62''8) 
Permissible Coizceiitrrition iir Water: The U.S. EPA has 
established a level of 0.1 milligrams of malathion per liter 
of drinking water (0.1 mgIL) for lifetime exposure ofadults 
as a level that is not expected to ca~ise effects that are 
hartnfiil to health. Some states have sct guidelines for 
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malathion in drinking water(") ranging from 40 pg/L (Maine 
to 140 pg/L (Kansas) to 160 pg/L (California). The former 
USSR-UNEPIIRPTC project(") has set an MAC in water 
bodies used for domestic purposes of  0.05 mg/L. The MAC 
in water bodies used for fishery purposes is zero. 
Routes of Entry: Inhalation of  vapor, skin absorption, 
ingestion and skin and/or eye contact. 
Harn2ful Effects (IMI Syniptonis 
Short Term Exposure: Systemic malathion toxicity due to 
excess cholinergic stimulation may result from all routes of 
exposure. Symptoms include abdominal cramps, vomiting, 
diarrhea, pinpoint pupils and blurred vision, excessive 
sweating, salivation and lacrimation, wheezing, excessive 
tracheobronchial secretions, agitation, seizures, bradycardia 
or tachycardia, inuscle twitching and weakness, and urinary 
and fecal incontinence. Seizures are much more coininon in 
children than in adults. Death results from loss of 
consciousness, coma, excessive bronchial secretions, 
respiratory depression and cardiac irregularity. Commercial 
malathion products often contain impurities and 
hydrocarbon solvents, such as xylene or toluene, which 
themselves can cause toxicity. Toxicity of  malathion 
depends on metabolic activation; thus, symptoms may 
appear from a few niinutes to a few hours after exposure. 
The effects caused by many short term exposures during a 
week's time can be accumulated and felt as one intense 
response. Sometimes effects are not felt until hours or days 
after exposure. Inhalation: N o  effects were reported from 
exposures of  up to 86 ing/in3 for 42  days. The only effect 
reported due to inhalation was the reduction in activity ofan 
important nervous system enzyme. Skin: Important route of 
exposure during formulation and usage. Prolonged contact 
(hours) along with poor hygiene has resulted in irritation, as 
well as symptoms listed under ingestion. Eyes: Direct 
contact can lead to irritation and discomfort. Ingestion. 
Swallowing of malathion has caused severe poisoning and 
death. Swallowing of 1-112 to 3 ounces of a moisture (50% 
malathion) has caused severe poisoning with syinptoins 
which include nausea, vomiting, headache, abdominal pain, 
diarrhea, difficulty in breathing, fall in blood pressure, 
inuscle spasms, paralysis, loss of reflexes, convulsions and 
coma. Between 3-112 to 5 ounces of  a mixture (50% 
malathion) has caused death. Delayed pulmonary edema 
may occur after inhalation. 
Lorig Term Exposure: High or repeated exposure inay 
damage the nerves, causing weakness, dizziness, and poor 
coordination in arms and legs. Repeated exposures may 
cause personality changes, depression, anxiety or irritability. 
Persistent weakness and impaired memory have been 
reported to occur from low-level exposures to some 
organophosphates in the absence of  acute cholinergic 
effects, but there is no reliable information on adverse health 
effects o f  chronic exposure to inalathion.'ATSDR) 
Carcinogenicity: The International Agency for Research on 
Cancer has determined that malathion is unclassifiable as to 

its carcinogenicity to humans. In animals, malathion induced 
liver carcinogenicity at doses that were considered 
excessive. Reproductive and Developiiientul Eflects: Studies 
have been reported in which malathion induced transient 
testicular effects in rodents. Results from studies addressing 
reproductive or developmental effects in humans are 
inconclusive. Prolonged, daily contact with exposed areas of 
skin has led to skin irritation and sensitization. May cause 
genetic changes (mutations). Birth defects have not been 
observed in humans exposed to malathion, but 
developmental effects have been seen in the offspring of 
animals that ingested enough inalathion while pregnant to 
cause health effects in the mother. Animal studies have 
shown that malathion can be transferred from a pregnant 
mother to the developing fetus and from a nursing inother to 
the newborns through the mother's milk. 
PuintsofAttrrck: Eyes, skin, respiratory system, liver, blood 
cholinesterase, central nervous system, cardiovascular 
system and gastrointestinal tract. 
Merlicril Surveillance: Medical  observat ion is 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema inay be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasina and red blood cell cholinesterase 
levcls (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of"norina1." 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. 
Preplaceinent and periodic medical examination shall 
include: Comprehensive initial or interim medical and work 
histories. A physical examination which shall be directed 
toward, but not limited to evidence of frequent headache, 
dizziness, nausea, tightness of  the chest, dimness of vision, 
and difficulty in focusing the eyes. Determination, at the 
time of  the preplaceinent examination, of  a baseline or 
working baseline erythrocyte ChE activity. A judgment of  
the worker's physical ability to use negative or positive 
pressure regulators as defined in  29  CFG I91 0.134. Periodic 
examinations shall be made available on an annual basis or 
at some other interval determined by the responsible 
physician. Medical records shall be maintained for all 
workers engaged in the manufacture or formulation of 
inalathion and such records shall be kept for at least one 
year after termination of  employment. Pertinent medical 
information shall be available to medical representatives of 
the U.S. Government, the employer and the employees. 
Erythrocyte cholinesterase levels should be checked as 
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noted above and as described in detail by NIOSH Criteria 
Document No. 76-205. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the Contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to  an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases o f  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In s o m  
cases you may be specifically instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup ofwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 

supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes. 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of  1 .0 to 2.0 mg 
or pediatric dose of  0.01 mgikg (minimum 0.0 1 ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweatinghave been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50  mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half o f the  total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoximc may 
also be given intramuscularly. Early administration of  
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Referertces: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Malathion,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  OR ( J u n e  1 9 9 6 ) .  
http:iiextoxnet.oi-st.edti/pips/inalathio.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs , Pesticide Residue L i in its , 
“ M a l a t h i o n , ”  4 0  C F R  1 8 0 .  1 1  I ,  
h t tp : iiwvw. e pa. govipes t i c i desifoodiv i c\v to 1 s . h t m 
National Institute for Occupational Safety and Health, 
Criteria for a Recommended Standard: Occupational 
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Exposure to Malathion, NIOSH Doc. No. 76-205, Wash, 
DC (June 1976). 
New York State Department of Health, “Chemical Fact 
Sheet: Malathion, ” Albany, NY, Bureau of Toxic 
Substance Assessment (Version 2-March 1986). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report, ” 7, No. 5, 63-74 (1 987). 
California Envirorunental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public 
Health Service, “Managing Hazardous Materials 
Incidents,” Atlanta, GA (June 2003). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Malathion,” 
Trenton NJ (April, 1997). 
http:ii~v~~~v.state.nj.uslliealtli~eoliirtk\yebill50.~df 

Maleic Hydrazide 

Use Type: Herbicide, plant growth regulator, fungicide 
CASNimiber: 123-33-1 
Forniiilrr: C4H4N,02 
Synonyms: I ,2-Dihydropyridazine-3,6-dione; 1,2-Dihydro- 
3,6-pyradazinedione; I ,2-Dihydro-3,6-pyridazinedione; 
Hydrazid hydrazida maleica (Spanish); 6-Hydroxy-3(2H)- 
pyridazinone; KMH; MAH; Maleic acid hydrazide; Maleic 
h y d r a z i n e ;  M a l e i c  h y d r a z i d e  f u n g i c i d e ;  
Maleinsaurehydrazid (German);  Mazide; N , N -  
in a I e o y I h y d raz i n e ; 1 ,2,3 -tetra h y d ro- 3 ,6  - 
dioxopyridazine; MH 
Trrrrle N(IIIZCS: BH DOCK KILLER’; BOS MH@; 
BURTOLIN@; CHEMFORM’; DE-CUT@; DESPROUT 
D REXEL-SUPER P@; EC 300@; ENT 18,870@; FAIR 30@; 
FAIR PLUS@; FAIR PS@; MAINTAIN 3@; MALEIN 30@; 
MALAZlDE@; MH 30@; MH 40@; MH 36 BAYER’; PO- 
SAN@ (with 9H-Fluorene-9-carboxylic acid, 2-chloro-9- 
hydroxy-, methyl ester)@; REGULOX’; REGULOX W@; 
REGULOX 50W’; RETARD’; ROYAL MH 30@; ROYAL 

STUNTMAN’; SUCKER-STUFF@; SUPER DE- 
SPROUT’; SUPER SPROUT STOP@; VONDALDHYDE@; 

Producers: Crompton (USA); Drexel Chemical (USA) 
Clieniicrrl Class: Unclassified 
EPMOPP PC Corle: 05 150 1 
Crrlijurnirr DPR Clieniicrrl Corle: 368 
RTECS Nimiber: UR5950000 
Uses: Maleic hydrazide is a plant growth regulator (sprout 
inhibitor) and herbicide that is registered for use on tobacco, 
potatoes, onions, non-bearing citrus, turf, utility and 
highway rights-of-way, airports, industrial land, lawns, 
recreational areas, ornamentalishade trees and ornamental 

M a 1 z i d ; 

SLO-GRO’;  S L O - G R O @ ;  S P R O U T - S T O P @ ;  

VONDRAX’ 

plants. Most of the use of tnaleic hydrazide in the U.S. is on 
tobacco. 
Hunzrriz toxicity (Io~ig-terni)(~~): Very low4000.00 ppb, 
Health Advisory 
Fish toxicity (tIiresl~olrE)(~~): Very low-I 9952.623 15 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mnxiniunz Allowable Residue Levels for  Mrrleic 
Hyrlrrrzirle (40 CFR 180. I 75): 

Onion, dry bulb 15 
Potato 50 
Potato chips 160 
C~rcirzogeri/HnzarcI Clrrssrjications 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING or CAUTlON 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrrtory Authority: 

FIFRA, 40CFR185: tolerances for pesticides in food 
EPA Hazardous Waste Number (RCRA No.): U 148 
Actively registered pesticide in California 
SuperfundiEPCRA 40CFR302.4, RQ: CERCLA, 5,000 
Ib (2270 kg) 

Description: Maleic I-lydrazide is a crystalline solid. 
Slightly soluble in cold water; more soluble in hot. 
MeltingiFreezing point = 292°C (decomposes at 260°C); 
also reported as > 300°C. 
Inconzpatibilities: Con tact with fl ain ma b le inater i al may 
cause fire and explosions. Contact with combustible or 
oxidizable materials may form heat-, shock-, and friction- 
sensitive explosive mixtures. Static electricity may also 
cause explosions. Keep away from all acids, especially 
dibasic organic acids, ammonium compounds, antimony 
sulfide, arsenic trioxide, metal sulfides, powdered metals, 
calcium aluminum hydride, cyanides, tnanganese dioxide, 
phosphorus, selenium, sulfur, thiocyanates, zinc. 
Deterniirzrrtioiz in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].(’~) 
Perniissible Coriceiitrrrtiori iri Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Deterniincition in Woter: A lowest-observed-adverse-effect- 
level (LOAEL) of 500 mgikgiday has been calculated. On 
the basis ofthis, the USEPA has calculated a lifetime health 
advisory for an adult of 3.5 ingiL. 
Routes of Entry: Inhalation, ingestion, skin andieye contact. 
Absorbed through the intact skin. 
Hrrrnzfd Effects r r ~ i r l  Syniptonzs 
Short Terni Exposure: Irritation of eyes, skin and mucous 
membranes, tremors, muscle spasms and skin scnsitintion 
are among the consequences of MH exposure. The oral 
LD,,-rat is 3800 mgikg (slightly toxic). 
Long Terni Exposure: May cause liver darnage and acute 
central nervous system effects. May cause mutations 
(genetic changes). 
Points of Attrrck: Central nervous system, liver, skin. 

CROP PPm 
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Me(1icalSurveillaizce: Liver function tests. Examination by 
a qualified allergist. Tests of the nervous system. 
First Aid: Skin: Flood all areas of body that have contacted 
the substance with water. Don’t wait to remove 
contaminated clothing; do it under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eyes: Remove 
any contact lenses at once. Flush eyes well with copious 
quantities of water or norinal saline for at least 20-23 
minutes. Seek medical attention. Inhalation: Leave 
contaminated area immediately; breathe fresh air. Proper 
respiratory protection must be supplied to any rescuers. If 
coughing, difficult breathing or any other symptoms 
develop, seek medical attention at once, even if symptoms 
develop inany hours after exposure. Ingestion: If 
convulsions are not present, give a glass or two of water or 
milk to dilute the substance. Assure that the person’s airway 
is unobstructed and contact a hospital or poison center 
immediately for advice on whether or not to induce 
vomiting. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Maleic Hydrazide,” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( J u n e  1 9 9 4 ) .  
h tt p://wwv.epa, gov/R EDsi03 8 I . pd f 
U.S. Environmental Protection Agency, “Health 
Advisory: Maleic Hydrazide, ” Washington, DC, Office 
of Drinking Water (August 1987). 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Maleic 
H y d r a z i d e  ” ,  4 0  C F R  1 8 0 . 1 7 5 ,  
WTW. e pa, Kovipes t i c i de sifoodivi ewtol s . h tni 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Mancozeb 

Use Type: Fungicide 
CAS Nunzber: 80 18-0 1-7 
Fornzulir: C,H,MnN,S,C,H,N,S,Zn 
Synorzynzs: Carbamodithioic acid, 1,2-ethanediylbis-, 
tnanganous zinc salt; Ethylenebis(dithiocarbainic acid 
manganese zinc complex (8CI); Maneb-zinc; Maneb-zineb- 
koinplex (German); Mangan-zink-aethylendiainin-bis- 
d it h i o -car batn at e t h y I ene- 
bis(dithiocarbainate)(polymeric) complex with zinc salt; 
Zinc ion and manganese ethylenebisdithiocarbainate 80%; 
A coordination product of manganese 16%, zinc 2%, and 
ethylenebisdithiocarbainate 62% 
Trtrrie Nmnes: ACROBAT@ (mancozeb + diinethomorph), 
BASF CropScience (Germany); ASHLAND SOLACE@ 
(cymoxanil + mancozeb), Whyte Agrochemicals (UK); 
CARMAZINE@; CUPROFIX@, Cerexagri (France); 

(German) ; Manganese 

DITHANE@, Dow AgroSciences (USA); EMCARB’ 
(mancozeb + carbendez), Sabero Organics (India); 
EMTHANE M-l5’, Sabero Organics (India); EVOLVE’, 
Gustafson (USA); F 2966’; FORE@; FORMEC@’, PBiI 
Gordon (USA); GAUCHO@ (iinidacloprid + mancozeb), 
Bayer CropScience (Germany); GAVEL’ (mancozeb + 
zoxamide), Dow AgroSciences (USA); GREEN-DAISEN 
M@; KARAMATE@; KENCOZEBO, Kenso Corp. 
(Malayasia); MANCOFOL’; MANOSEB@; MANTOXO, 
Veterinary & Agricultural Products Manufacturing Co., Ltd. 
(VAPCO) (Jordan); MANZATE 200@; MANZEB@; 
MANZIN 80@; MARZIN@; MAXIM@, Syngenta 
(Switzerland): MILOR@, Rotain Agrochemical (Hong 
Kong); NEMISPOR@; PACE@ fungicide (mixture of 
mancozeb and metalaxyl); PENNCOZEB@;, Cerexagri 
(France), Whyte Agrocheinicals (UK); POLICAR@; 
TRIZIMAN@; TRIZIMAN-D@; VONDOZEB PLUS’; 

Producers: Agriinor International (USA); Agsin 
(Singapore); BASF Canada (Canada); Bayer CropScience 
(Germany); Cerexagri (France); Dow AgroSciences (USA); 
Griffin (USA); Gustafson (USA); Gujarat Pesticides (India); 
Hebei Huafeng Chemical Group (China); Hindustan 
Insecticides (India); Kenso Corp. (Malayasia); Ki-Hara 
Chemicals Ltd. (UK); Liinin Chemical (China); Nagarjuna 
Agrichein (India); PB/I Gordon (USA); Rotain 
Agrochemical (Hong Kong); Sabero Organics (India); 
Simplot, J.R., Company (USA); SuYan Agrochemical 
Group (China); Syngenta (Switzerland); Veterinary & 
Agricultural Products Manufacturing Co., Ltd. (VAPCO) 
(Jordan); Whyte Agrocheinicals (UK) 
Clr enzical Cl(rss: D i th iocar bainat e 
EPMOPP PC Code: 0 I4504 
Cirliforniu DPR Chemical Code: 2 1 1 
fCSC Nunzber: 0754 
RTECS Nunzber: ZB3200000 
EEC Number: 006-076-00- 1 
Uses: Mancozeb is used to control a wide variety of fungal 
diseases, including potato blight, leaf spot, scab (on apples 
and pears), and rust (on roses). I t  is used on fruits, 
vegetables, nuts and field crops, and inany more. It is also 
used as a seed treatment of cotton, potatoes, corn, safflower, 
sorghum, peanuts, tomatoes, flax, and cereal grains. 
Hunziriz toxicity (long-tern~)(~~): High-5.82363 ppb, CHCL 
(Chronic Human Carcinogen Level) 
Fish toxicity ( t l i r e ~ I i o l ( ~ ( ~ ~ ) :  High-3.1673 1 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Muxiniunz AIIowrrble Residue Levels for  Miriicozeb 
(40 CFR 180. I76): 

ZIMANAT@: ZIMMAN-DITHANE@; Z I M A N E B ~  

CROP PPm 
Applcs 7 
Asparagus 0.1 
Banana 4 
Banana, pulp 0.5 
Barley, grain 5 
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Barley, milled fractions 
Barley, straw 
Beet, sugar 
Beet, sugar, tops 
Carrots 
Celery 
Corn, fodder 
Corn, forage 
Corn, grain, except popcorn 
Corn, fresh, including sweet 
corn, kernels plus cob with 
husk removed 

Corn, pop, grain 
Cotton, undelinted seed 
Crabapples 
Cranberry 
Cucumber 
Fennel 
Grape 
Kidney 
Liver 
Melon 
Oat, bran 
Oat, grain 
Oat, milled fractions 
Oat, straw 
Onion, dry bulb 
Papaya 
Peanut 
Peanut, hay 
Pear 
Potato 
Quince 
Rye, grain 
Rye, milled fractions 
Rye, straw 
Tomato 
Wheat, grain 
Wheat, milled byproducts 
Wheat, straw 

20 
25 

2 
65 
2 
5 
5 
5 
0.1 

0.5 

0.5 
10 
7 
4 

10 
7 
0.5 
0.5 
4 

20 
5 

20 
25 

10 

65 
10 

1 
10 
5 

20 
25 

4 
5 

20 
25 

0.5 

0.5 

0.5 

Crrrcinogeri/H(rzaril Ckissificiitions 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
TRI Developmental Toxin: Developmental toxin 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Probable ED 
Regulrrtory Authority: 

AB 1803-Well Monitoring Chemical (CAL) 
Proposition 65 chemical (CAL) 
Actively registered pesticide in California. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
manganese or zinc compounds. 

Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as manganese compounds. The “Director’s 
List” (CALIOSHA) as manganese or zinc compounds. 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) as manganese compounds 
EPCRA Section 3 13: Form R de minin7is concentration 
reporting level: 1 .O% as manganese compounds. 
Clean Water Act: Section 307 Toxic Pollutants as zinc 
compounds . Safe Drinking Water Act: SMCL, 0.05 mg/L as mangancsc. 
Safe Drinking Water Act: SMCL, 5 IngiL; Priority List ( 5 5  FR 
1470) as zinc 

Description: Grayish-yellow powder. Insoluble in water. 
Molecular weight = 266.3 1 .  Decomposes without melting = 

192°C; also listed at 152°C. Vapor pressure = very 
low/negligible. Flash point = 138°C. 
Iiiconipciiibilities: Strong oxidizers. 
Permissible Exposure Liniits iii Air: ACGIH“) TLV 0.2 
mgiin’ as manganese; OSHA”) PEL ceiling limit 5 inghn’ as 
manganese; NIOSH(*) 1 ingim’ as manganese. 
Deterinination ii? Air: 
Perinissible Coriceiitrrition iii Wirier: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
There are a variety of maximum allowable concentrations 
set in various countries (35) as follows: EEC: 50.0 ing/L 
(drinking water); USA: 0.05 mg/L (bottled water); WHO: 
0.05 mg/L (maximum desirable); WHO: 0.10 mgiL 
(foresthetic quality); WHO: 0.50 mg/L (maximum 
permissible in drinking water). 
Harinful Effects rind Syinptonis 
Short Term Eqxwure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory systein with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
MerlicrrlSurveillri~ice: There are tests available to ineasurc 
zinc in your blood, urine, hair, saliva, and feces. High levels 
of zinc in the feces can mean high recent zinc exposure. 
High levels of zinc in the blood can mean high zinc 
consumption and/or high exposure. Tests to measure zinc in 
hair may provide information on long-term zinc exposure; 
however, the relationship between levels in your hair and 
the amount of zinc you were exposed to is not clear. 
Medical observation is recoininended for 24 to 48 hours 
after breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, consider 
administering a corticosteroid spray. Cigarette smoking may 
exacerbate pulmonary injury and should be discouraged for 
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at least 72 hours following exposure. Before employment 
and at regular times after that, the following are 
recommended: If symptoms develop or overexposure 
occurs, repeat the above tests as soon as possible and get an 
exam of the nervous system. Also consider complete blood 
count. Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Note lophysician 
or authorized medical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Mancozeb,” Oregon 
State University, Corvallis, OR (June 1996). 
htt~~:lle?ctoxnet.orst.cd~i~pips~mancozcb.htn~ 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Pesticide Residue Limits, 
Mancozeb,” 40 CFR 180.176, 
\~~~~:.epa.rovipesticides/food/vi ewtols . h t m 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Use Type: Fungicide 
CAS Number: 12427-38-2 
Fornzulri: C,H,MnN,S, 
Alert: A General Use Pesticide (CUP). Human toxicity 
(long-term): High 
Synoriynzs: Carbamic acid, ethylenebis(dithi0-), manganese 
salt; Carbamodithioic acid, 1,2-ethanediyIbis-, manganese 
sa l t ;  EBDC;  E N T  14 ,875;  1,2-Ethanediylbis 
( c a r  b a m o d i t  h i o a t  0 )  ( 2  -)-in a n  g a n e s e ; 1 , 2  - 
Ethanediylbiscarbamodithioic acid, manganese complex; 
1,2-Ethanediylbiscarbamodithioic acid, tnanganese(2+) 
salt( I : 1);  1,2-Ethanediylbisinaneb, manganese (2+) salt 
(1 : 1); Ethylenebisdithiocarbatnate manganese; N,W- 
Ethylene bis(dithi0carbamate manganeux) (French); 

E t h y l e n e b i s ( d i t h i o c a r b a m a t o ) ,  m a n g a n e s e ;  
Ethylenebis(dithiocarbamic acid), manganese salt; 
Ethylenebis(dithiocarbatnic acid) inanganous salt; 1,2- 
Ethylenediylbis(carbamodithioato)tnanganese; N,N-Etilen- 
bis(ditiocarbammat0) di manganese (Italian); Mangaan (11)- 
(N,I\r-ethyleen-bis(dithiocarbatnaat)) (Dutch); Mangan (11)- 
“,A”-aethylen-bis(dithiocarbamate)] (German); Manganese 
ethylene-1,2-bisdithiocarbamate; Manganese(l1) ethylene 
d i ( d  i t  h i o c a r b  a in a t e )  ; M a t i  g a n o u s 
ethylenebis(dithiocarbatnate); MEB; MNEBD 
Trade Nrinzes: (The U.S. EPA lists 460 active andlor 
canceled products containing maneb) AAMANGAN@; 
AKZO CHEMIE MANEB@, Syngenta (Switzerland); 
BASF-MANEB SPRITZPULVER@, BASF Agricultural 
Products Group (Germany); BAVISTIN M’; COSMIC@; 
CHEM NEB’; CHLOROBLE Ma; CLEANACRES@; CR 
3029@; DELSENE M FLOWABLE’; DITHANE-22’, Dow 
AgroSciences (USA); F lo@; FARMANEB@; IDA 
MANEB@, Drexel Chemical (USA); KASCADEG; 
KYPMAN 80’; LONOCOLM@; MANAM@; MANEB SOM; 

MANESAN’; MANEX’, Griffin L.L.C. (USA); MANOC@; 
MANZATE@, DuPont Cop Protection (USA); MANZATE 
D’, DuPont Cop Protection (USA); MANZATE MANEB 
FUNGICIDE@, DuPont Cop Protection (USA); MANZEB’, 
Drexel Chemical (USA); MANZI@, Drexel Chemical 
(USA); M-DIPHAR@; MULTI-W’; NEREB’; NESPORQ; 
NEWSPOR’; PLANTIFOG 160M@; POLYRAM M@; 
REMASAN CHLOROBLE M’; RHODIANEHE@; 
SOPRANEBE’; SQUADRON AND QUADRANGLE 
MANEX@; SUPERMAN MANEB F@; SUP’R FLOE; 
TERSAN-LSR’; TRIMANGOL@,Whyte Agrochetnicals 
(UK); TRIMANOC@; TRITHAC@; TUBOTHANE? 
UNICROP MANEB@; VANCIDE@; VANCIDE MANEB 
SO@; VASSGRO MANEX’; VITAVAX’, Gustafson (USA) 
Producers: Agriliance (USA); Agsin (Singapore); Akzo 
Nobel Chemicals (Netherlands); Atofina Chemicals (USA); 
BASF Agricultural Products Group (Germany); Biestcrfeld 
Siemsgluess International. GtnbH (Germany); Cerexagri 
(France); Cyanatnid (USA); Dow AgroSciences (USA); 
Drexel Chemical (USA); DuPont Cop Protection (USA); 
Griffin L.L.C. (USA); Gustafson (USA); Hokko Chemical 
Industry (Japan); Montedison (Italy); Nissan Chemical 
Industries (Japan); Rhone-Poulenc Agro France (France); 
Rohm & Haas (USA); Sigma-Aldrich Laborchemikalien 
(Germany); Syngenta (Switzerland); Takeda Chemical 
Industries (Japan); Whyte Agrochetnicals (UK) 
Ch eniicrrl Clrrss: D i t h i ocar batn at e 
EPMOPP PC Code: 0 14505 
Cdijiorniri DPR Clienzicrrl Code: 369 
ICSC Number: 0 173 
RTECS Number: OP0700000 
EEC Number: 006-077-00-7 
EINECS Nun1 ber: 23 5 -6 54-8 

MANEBA’; MANEBE@; MANEBGAN~;  MANESAN@; 



 

Maneb 565 

Uses: Maneb is an ethylene(bis)dithiocarbatnate fungicide 
used in the control of early and late blights on potatoes and 
tomatoes and many other diseases of fruits, vegetables, field 
crops, and ornamentals. Maneb controls a wider range of 
diseases than other fungicides. It is available as granular, 
wettable powder, flowable concentrate, and ready-to-use 
formulations. Maneb is widely used by itself and in 
coinbination with other pesticides on a variety of crops. 
Principal uses in California are for head and leaf lettuce, 
walnuts, almonds, onions, potatoes and broccoli. 
Hu inan toxicity (long-term) (77): H i gh-5 .7 3 77 0 p p b , C H C L 
(Chronic Human Carcinogen Level) 
Fish toxicity (tlire~Iiolrl)(~~’: Extra high-0.00 193 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(rximunt Allowable Residue Levels for  Mrrneb (40 
CFR 180.110): 
CROP 
Almond 

Apricot 
Banana 
Banana, pulp 
Bean, dry 
Bean, succulent 
Beet, sugar, tops 
Broccoli 
Brussels sprouts 
Cabbage 
Cabbage, Chinese, bok choy 
Carrot, roots 
Cauliflower 
Celery 
Collards 
Corn, sweet, kernel plus 
cob with husks removed 

Cranberry 
Cucumber 
Eggplant 
Endive 
Fig 
Grape 
Kale 
Kohlrabi 
Lettuce 
Melon 
Mustard greens 
Nectarine 
Onion 
Papaya 
Peach 
Pepper 
Potato 
Pumpkin 
Squash, summer 
Squash, winter 

Apple 

PPm 
0.1 
2 

10 
4 
0.5 
7 

10 
45 
10 
10 
10 
10 
7 

10 
5 

10 

5 
7 
4 
7 

10 
7 
7 

10 
10 
10 
4 

10 
10 
7 

10 
10 
7 
0.1 
7 
4 
4 

Tomato 4 
Turnip, greens 10 
Turnip, roots 7 
Walnut 0.05 
CarciIrogeIt/HiizariI Cliissificiitions 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Air Pollutant Standard Set (former 
Banned or Severely Restricted (In Agriculture) (former 
USSR)‘”’ 
Carcinogen (New Jersey) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de niininius concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172. I0 I ,  
Appendix B) 
Safe Drinking Water Act: SMCL, 0.05 mg/L as manganese. 

Description: Yellow powder or crystalline solid with a faint 
odor. Moderately soluble in water. Molecular weight = 

265.28. MeltingIFreezing point = 130°C (decomposes 
below MP). Vapor pressure = 8.5 x lo-’ tnmHg @ 20°C. 
Unless stabilized, inaneb or preparations containing 50% or 
more maneb may spontaneously ignite (with flare-burning 
effect) on contact to air. May reignite after fire is 
extinguished. Runoff to sewer may create fire or explosion 
hazard. Hazard Identification (based on NFPA-704 M 
Rating System): Health 0, Flatninability 4, Reactivity 0. Log 
KO, = <2.5. Unlikely to bioaccumulate in  marine organisms. 
Iitcontpcrlibililies: Water, acid, oxidizing matcrials. Heat, or 
contact with moisture or acids causes rapid decomposition 
and the generation of toxic and flammable hydrogen sulfide 
and carbon disulfide. 
Perniissible Exposure Lintits in Air: The ACGIH(” 
recornmends a TWA (as Mn) of 5 tng/in3. The former 
USSR(3‘,43) has set an MAC in workplace air of 0.5 ing/in’. 
Perntissible Corrceiitrritiorr in Wuter: A no-adverse effect 
level in drinking water has been determined by MASDJRC 
to be 0.035 mg/L. An acceptable daily intake (ADI) of 
0.005 mgikgiday has been calculated for maneb. The State 
of Maine has set a guideline for inaneb in drinking water‘6’’ 

Routes of Entry: Inhalation, ingcstion, eye and/or skin 
contact. 
Hirrtnfirl Effects and Syniptoms 
Slrort Term Exposure: Maneb irritates the eyes, skin, and 
respiratory tract. Maneb is low in acute toxicity and does not 
present alarming properties during long-term administration 

of 10 pglL. 
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to experimental animals. except at very high dosages. 
However, it is a material of concern because of evidence of 
mutagenic and teratogenic effects as well as the possibility 
of nitrosation to carcinogenic nitrosamines. Unlike 
carbamates the dithiocarbainates are not cholinesterase 
inhibitors, but some of them may react with recently 
ingested alcohol or alcohol-containing products including 
wine, medications, and cold remedies such as cough-syrups. 
Long Term Exposure: Repeated skin contact can cause skin 
sensitization and rash. High or repeated exposures may 
interfere with thyroid function (causing goiter), damage to 
the central nervous system, affect liver function, or cause 
kidney damage. 
Poiiits of Attack: Skin, thyroid, liver, kidneys and central 
nervous system. 
Merlicrrl Surveillunce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Exam of the nervous system. Thyroid function tests. 
Consider kidney and liver function tests with higher or 
repeated exposures. Examination by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile,” Oregon State 
Un ive r s i ty ,  Corva l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
h ttp : //ext oxnet. ors t. edu/p i ps/m an e b. h tin 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Maneb,” 40 CFR 180.1 10, 
httn:/ /ww.epa. gov/pesticides/food/viewtols.htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Maneb,” Trenton, 
NJ (November 1999). 
1it t~:i iw~v.state.ni  .us/health/cohirtl<web/ I I 54.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Use Type: Herbicide 
CAS Number: 94-74-6 
Forntirlri: C,H,C 10, 

Alert: A General Use Pesticide (CUP). Human toxicity 
(long-term): High 
Synorzyms: Acetic acid (4-chloro-2-methylphenoxy)-; 
Acetic acid [(4-chloro-o-tolyl)-oxy]-; BH MCPA; (4- 
Chloro-o-cresoxy)acetic acid; 4-Chloro-o-cresoxyacetic 
acid; (4-Chloro-2-methylphenoxy)acetic acid; 4-Chloro-2- 
methylphenoxyacetic acid; 4-Chloro-a-toloxyacetic acid; (4- 
Chloro-o-toloxy)acetic acid; [(4-Chloro-o-tolyl)oxy]acetic 
acid; MCP; Methylchlorophenoxyacetic acid; 2-Methyl-4- 
c h 1 o r o p h e n o  x y a c e t i c ( 2  - M e t  h y I - 4 - 
c h 1 o r o p h e n o x y ) a c e t i c  a c i d ;  2 - M e t h y l - 4 -  
chlorophenoxyessigsaeure (German) 
Trade Nfrnzes: ACME MCPA AMINE 4’; AGRITOX@; 
ACROXONE@; AGROZONE@; AGSCO@; ANICON 
KOMBI@; ANICON M@; BANLENE@; BLESEL MC@; 
BORDERMASTER@; BROMINAL M & PLUS@; 
CAMBILENE@; CHEYENNE’; CHIMAC OXY@; 
CHIPTOX@; CHWASTOX’; CORNOX M@; DAKOTA@; 
DED WEED@; DICOPUR-M@; DICOTEX@; DOW MCP 
AMINE WEED KILLER@, Dow AgroSciences (USA); 
DYVEL@, BASF Agricultural Products Group (Germany); 

ENVOY’; HEDAPUR M 52@; HEDAREX Ma; 
HEDONAL M@; HERBICIDE M@; HORMOTUHO”; 
HORNOTUHO@; KILSEM@; 4K-2M@; KVK’, A H Marks 
(UK); LEGUMEX DB@; LEUNA M@; LEYSPRAY@; 
LINORMONE@; M 40@, PbiiGordon (USA); 2M-4C@; 2M- 
4KH@; MALERBANE@; MAYCLENE@; MEPHANAC@; 
MIDOX@; MXL@; OKULTIN@; PHENOXYLENE 50@; 
PHENOXYLENE PLUS@; PHENOXYLENE SUPER@; 
RAZOL DOCK KILLER’; RHOMENE’; RHONOX5; 
SHAMOX@; B-SELEKTONON M’; SEPPIC MMD@; 
TILLER@; TRIMEC@, PbiiGordon (USA); U 46@, BASF 
Agricultural Products Group (Germany); VACATE@; 
VESAKONTUHO@; WEEDARB, Nufarin (Australia); 
WEEDAR MCPA CONCENTRATE@, Nufartn (Australia); 
WEEDONE MCPA ESTER@, Nufarin (Australia); WEED 

Producers: Agrimor International (USA); A H  Marks (UK);  
Akzo Nobel Chemicals (Netherlands); Alcotan Laboratories 
(Spain); Atanor S.A. (Argentina); BASF Agricultural 
Products Group (Germany); Bayer Chemicals (Germany); 
Biesterfeld Sieinsgluess International. GmbH (Gcrmany); 
Cyanamid Agro (USA); Dow AgroSciences (USA); DuPont 
(USA); Hokko Chemical Industry (Japan); Ishihara Sangyo 
Kaisha (Japan); Ki-Hara Chemicals Ltd. (UK); Nissan 
Chemical Industries (Japan); Nufarm (Australia); Rhoiie- 
Poulenc Agro France (France); Shell Chemical (UK); 
Syngenta (Switzerland); Whyte Agrocheinicals (UK); Zago 
Asia Ltd. (Singapore) 
Clr eniictrl Clrrss: C h I or0 p henoxy 
EPMOPP PC Code: 03050 I 
Crrlifioriiia DPR Clienzicrrl Code: 2326 
ICSC Number: 0054 
RTECS Number: AG 1575000 

a c i d ; 

~ ~ 1 3 5 6  HERBICIDE@,;  E M C E P A N ~ ;  EMPAL@; 

RHAP@; ZELAN@ 



 

MCPA 567 

EEC Nwnzber: 607-05 1-00-3 
EINECS Number: 202-360-6 
Uses: MCPA is a systemic post-emergence phenoxy 
herbicide used to control broadleaf annual and perennial 
weeds (including thistle and dock) in cereals, flax, rice, 
vines, peas, potatoes, grasslands, forestry applications, and 
on rights-of-way. It is very compatible with many other 
compounds and may be used in formulation with many other 
products, including bentazone, bromoxynil, 2,4-D, dicamba, 
fenoxaprop, MCPB, mecoprop, thifensulfuron, and 
tribenuron. 
Hunzirn toxicity (lorig-tern~)~~~): High4.00  ppb, Health 
Advisory 
Fish toxiciiy (tl~resliolil)(~~): Very low-17986.453 12 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrrxinzunz Allowable Resiilue Levels fo r  MCPA sd t s  
irnd esters (40 CFR 180.339): 
CROP 
Alfalfa 
Alfalfa, hay 
Barley, grain 
Barley, straw 
Canarygrass, annual, hay 
Canarygrass, annual, seed 
Cattle, fat 
Cattle, meat 
Cattle, mbyp 
Clover 
Clover, hay 
Flax, seed 
Flax, straw 
Goat, fat 
Goat, meat 
Goat, mbyp 
Grass, hay 
Grass, pasture 
Grass, rangeland 
Hog, fat 
Hog, meat 
Hog, mbyp 
Horse, fat 
Horse, meat 
Horse, mbyp 
Lespedeza 
Lespedeza, hay 
Milk 
Oat, forage 
Oat, grain 
Oat, straw 
Pea, field, hay 
Pea, field, vines 
Rice, grain 
Rice, straw 
Rye, forage 
Rye, grain 

PPm 
0.1 
0.1 
0.1 
2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
2 
0.1 
0.1 
0.1 

20 
300 
300 

0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.1 

20 
0.1 
2 
0.1 
0.1 
0.1 
2 

20 
0.1 

Rye, straw 2 
Sheep, fat 0.1 
Sheep, meat 0.1 
Sheep, mbyp 0.1 
Sorghum, forage 20 
Sorghum, grain, grain 0.1 
Sorghum, grain, stover 20 

Trefoil, hay 0.1 
Vegetables, seed and pod 0.1 

Vetch, hay 0.1 
Wheat, grain 0.1 
Wheat, straw 2 

Trefoil 0.1 

Vetch 0.1 

Cirrciirogei~/H~rzrrrrl Clmsijicrrtions 
IARC: Group 2B, possible carcinogen 
Label Signal Word: DANGER 
WHO Acute Hazard: Group 111, Slightly Hazardous 
Regulirtory Autliority: 

EPCRA Section 3 13 Form R de rnininius concentration 
reporting level: 0.1% 
AB 1803-We11 Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) 

Descriptiorr: MCPA is a colorless crystalline solid. Very 
slightly soluble in water; solubility = 725 ppm. Molecular 
weight = 200.64. MeltingiFreezing point = 118-1 19°C. 
Vapor pressure = 1.5 x mmHg @ 20°C; 200 mPa @ 
21°C. Log KO,, = 3.31. Values above 3.0 are likely to 
bioaccumulate in marine organisms. 
Inconzprrtibilities: A weak acid, I nco in pat i b le with al kal i e s. 
Pertitissible Exposure Linzits iiz Air: No standards set. 
Perntissible Coizcentration in Water: The former USSR‘”’ 
has set an MAC in surface water of 0.25 mg/L. The USEPA 
has determined a no-observed-adverse effects level 
(NOAEL) of 1.0 mgikglday from which they have 
calculated a long-term advisory of0.35 mg/L (350 puglL) for 
an adult. They have further calculated a lifetime health 
advisory of0.0036 mgiL(3.6 pg/L) for an adult. In  addition, 
Maine has set a guideline for MCPA in drinking water‘”) of 
2.5 pg/L. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hirrm fuI Effects unrl Syniptonzs 
Short Teriii Exposure: Irritates the eyes, skin, and 
respiratory tract. Can cause nausea, vomiting, diarrhea and 
abdominal pain. This inaterial is moderately toxic. The LD,, 
(oral, rat) = 700 mg/kg. The approximate lethal dose to a 
150 Ib man is 3.3 tablespoonfuls (Sax). 
Long Ternz Exposure: Animal tests show that this 
substance possibly causes toxic effects upon human 
reproduction. MCPA is classified as a chlorophenoxy- 
herbicide. These herbicides are a possible carcinogen to 



 

568 MecoDror, 
humans. May cause decreased blood pressure. May cause 
genetic changes. 
Points of Attack: Liver and kidneys and central nervous 
system. 
Medical Surveillrince: Monitor blood pressure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, MCPA,” Oregon State 
University, Corvallis, OR (June 1996). 
http://extoxnet.orst.eduipius/MCPA .litin 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “MCPA 
S a l t s  a n d  E s t e r s , ”  4 0  C F R  1 8 0 . 3 3 9 ,  
http:liw~~~~~.epa.~ov/pesticides!food/vic~\rtols.litin 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet 4-Chloro-2-methyl- 
phenoxyacetic acid, Trenton, NJ (August 2000). 
I i t t u : i i ~ ~ ~ ~ ~ . s t a t e . i i i  .us/health/eohirtkwebl~094.pdf 
U.S. Environmental Protection Agency, Initial Scientific 
and Minieconomic Review No. 2 1 : MCPA, Washington, 
DC, Office of Pesticide Programs ( 1  975). 
U.S. Environmental Protection Agency, “Health 
Advisory: MCPA, ” Washington, DC, Office of Drinking 
Water (August 1987). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report, ” 8, No. 6, 35-41 (1988). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Mecoprop 

Use Type: Herbicide 
CAS Number: 7085-19-0 (EPA and state of California, 
primary usage); 93-65-2 [international Occupational Safety 
and Health Information Centre (CIS), primary usage] 
Formula: C,,H,,CIO, 
Syiz orzynzs: 2 - ( 4  - c h 1 o r  0 - 2  -in e t h y 1 - 
phenoxy)propionique (French); Acido 2-(4-cloro-2-tnetil- 
fenossi)-propionico (Italian); 2-(4-Cloor-2-1ncthyl-fenoxy)- 
propionzuur (Dutch); 2-(4-Chlor-2-1nethyl-phenoxy)- 
propionsaeure (German); 4-Chloro-2-niethylphenoxy-a- 

A c i d e 

propionic acid; 2-(4-Chloro-2-1nethyIphenoxy)propanoic 
acid; (+)-a-(4-Chloro-2-methylphenoxy) propionic acid; (4- 
Chloro-2-inethylphenoxy)propionic acid; 2-(4-Chloro-2- 
methy1phenoxy)propionic ac id ;  a - (4-Chloro-2-  
1nethylphenoxy)propionic acid; 2-(4-Chlorophenoxy-2- 
1nethyl)propionic acid; 2-(4-Chloro-o-tolyl)oxylpropionic 
acid; 2-(p-chloro-o-tolyloxy)propionic acid; CMPP; 2M- 

MCPP K-4; 2-Methyl-4-chlorophenoxy-a-propionic acid; 2- 
(2-Ethyl-4-chlorophenoxy)propanoic acid; a(2-Methyl-4- 
c h I or o p  h enox y) p ro pion i c 2 - (2’- Met h y I-4’- 
ch1orophenoxy)propionic acid; 2M4KHP; NSC 60282; 
Propanoic acid, 2-(4-chloro-2-methylphenoxy)-; Propionic 
acid, 2-(4-chloro-2-tnethyIphenoxy); Propionic acid, 2-[(4- 
chloro-o-tolyl)oxy]-; Propionic acid, 2-(2-1nethyl-4- 
ch1orophenoxy)- 
Trade N(iF1ies: ASSASSIN@; BANVEL P@; BH 
MECOPROP@; CERIDOR@; CHIPCO@; CHIPCO TURF 
HERBICIDE MCPP@; CLEAVAL@; CLENECORN’; 
CLOVOTOX@; COMPITOX EXTRA@; CORNOX PLUS@; 
CR 205@; CRUSADER”; DOCKLENE’; EXP 419’; 
GRASLAM@; HARNESS@; HARRIER@; HEDONAL 
MCPP@; HERRISOL@; HYMEC@; IOTOX@; ISO- 

MECOMIN D@; MECOPEOP@;  MECOPAR@;  

MECHLORPROP@; N.b. MECOPROP@; MYLONE’; 
MUSKETEET@; POST-KITE@; PROPAL@; PROPONEX- 
PLUS@; RANKOTEX@; RD 4593@; RUNCATEX’; 
SELOXONE@; SCOTLENE@; SEL-OXONE’; SUPER 
GREEN AND WEED@; SUPOERTOX”; SWIPE 560 EC@; 
TARGET’, Syngenta (Switzerland); TERSET@; 
TETRALEN-PLUS@; TRIESTER lI@; TRIMEC 1144 40% 
SP@, PbiiGordon Corp. (USA); TRIPLET@; U 46@; U 46 
KV-ESTER@; VERDONE@; VI-PAR@; VI-PEX@; VIPEX’ 
Producers: A kzo No be 1 Chemicals (Net her lands) ; B A S F 
(Germany); Bayer Chemicals (Germany); Newfarin 
(Australia); PbiiGordon Corp. (USA); Scott Company 
(USA); Syngenta (Switzerland); Whyte Agrocheinicals 

Clzenzicul Class: Chlorophenoxy acid or ester 
EPMOPP PC Code: 03 150 1 
Crzlifornirz DPR Climiicrrl Code: 374 
ICSC Number: 0055 
RTECS Number: UE9750000 
EEC Number: 607-049-00-2 
EINECS Number: 202-264-4 
Uses: A General Use Pesticide, postctnergent herbicide, 
most often used in combination with other pesticides. Most 
ofthe production is used on turf, including lawns, sport turf 
and commercial sod production for control of creeping 
broadleaf weeds such as clovers, chickweed, ivy, plantain 
and similar plants. It is also used on wheat, barley and oats. 
A small percentage is used in noncrop areas such as rights- 
of-way, drainage ditch banks and forest site preparation. 

4CP; MCPP; 2-MCPP; MCPP; MCPP 2,4-D; MCPP-D-4; 

a c id ; 

CORNOX@; K I L P R O P ~ ;  LIRANOX~;  MECOBROM~;  

MECOPEX@; MECOTURF~;  MEPRO@; METHOXONE~;  

(UK) 



 

Mefluidide 569 
Hunzuri toxicity (Io~zg-teri?i)(~’): High-7.00 ppb, Health 
Advisory 
Fish toxicity (tliresh 011) (~~) :  Very low-2 54 5 8.6 8 92  5 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crirciizogeii/H(rzarrl Clrrssrpcatioiis 
IARC: Group 2B, possible carcinogen 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

A B  2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
EPCRA Section 3 13 Form R de niininius concentration 
reporting level: 0.1% 
Actively registered pesticide in California. 

Description: Mecoprop is a colorless, crystalline solid. 
Odorless. Slightly soluble in water; solubility = < 650 ppin 
@ 20°C. Molecular weight = 214.64. Melting/Freezing 
point = 93-95°C. Vapor pressure = < 9.9 x ininHg @ 
20°C. 
Iiicontprrtibilities: A weak acid. Incompatible with strong 
bases and oxidizers. 
Routes of Eittry: Inhalation. absorbed through the skin. 
Hrirn2fNI Effects rrizrl Syniptoins 
Short Tern1 Exposure: This chemical can be absorbed 
through the skin, thereby increasing exposure. Contact 
irritates the eyes and skin. Irritates the respiratory tract. 
Exposure can cause headache, weakness, convulsions, 
muscle cramps, loss of  coordination, unconsciousness, and 
death. 
Long Ternz Exposure: There is limited evidence that the 
chemical affects human reproduction. Exposure may 
damage blood cells, causing anemia, and damage the 
kidneys. Although this chemical has not been identified as 
a carcinogen, several related compounds have shown limited 
evidence of cancer. 
Points of Attrick: Blood, kidney, nervous system. 
MerlicrilSurveillfliice: Examination of  the nervous system. 
Complete blood count. Kidney function tests. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Mecoprop,” Oregon 

State University, Corvallis, O R  (September 1995). 
http:/~cxtoxnet.orst.edu/pips/inecopi-op.htm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services, 
Hazardous Substance Fact Sheet, “2-(4-chloro-2- 
methylphenoxy) Propionic Acid,” Trenton NJ (April 
1999). http://wmv.state.ni . u s / l i ea l th : ’ eo l i~ r t~~eb /~~93  .pdf 

Mefenacet 

Use 7ype: Herbicide 
CAS Number: 73250-68-7 
Forniulri: C,,H ,4N202S 
Synoriynzs: Acetamide, 2-(2-benzothiazolyloxy)-N-methyl- 
N - p h e n y l - ;  2 - (  1,3-Benzothiazol-2-yloxy)-N- 
methylacetanilide; 2-(2-Benzotliiazolyloxy)-N-methyl-N- 
phenylacetainide 
Trrrde Nmzes: DEFANACET@; FOE 1976‘, Bayer 
Crop  S c i e n c e B aye r 
Cropscience (Germany); NTN 801 @; RANCHO@, Bayer 
Cropscience (Germany) 
Producers: Bayer Cropscience (Germany); SuYan 
Agrochemical Group (China) 
Cheniictrl Clms: Anilide 
Uses: Not registered in the U.S. A selective herbicide with 
low toxicity; usually formulated with other herbicides. Used 
mainly to control barnyard grasses in irrigated paddy rice. 
Also used on a variety of  crops including cereals, legumes, 
vegetables, fruits, nuts, seeds, hops and tea. 
Crircinogerz/tlrrtrrrrl Clrrssrpcrrtioiis 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White crystal I ine so I id . Odor less. Me It i ng 
point = 134.8- 135°C. Molecular weight = 298.22. 
Permissible Corzcerztrrrtioii in Wrrter: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove Contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 

( G  e r in any)  ; H IN 0 C H L 0 A”, 

Mef I u id ide (ANSI) 

Use Type: Herbicide; plant growth regulatoi 
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CAS Nuniber: 53780-34-0 
Fornzulr: C,  ,Hl3F3N2O3S 
Syizorzynzs: N - (  2 , 4  -d i m e  t hy  1-5 - 
[((trifluoromethyl)suIfonyl)amimo)phenyl]-; 5-Acetamido- 
2,4-dimethyltrifluoro1nethanesulfonanilide; N-[(2,4- 
Dimethyl-5-((trifluoromethyl)sulfonyl)amino)phenyl] 
acetamide; 2’,4’-Diinetliyl-5-[(trifluoromethyl)sulfona1nido] 
acetanilide 
Trade Nlinzes: EMmHgK@, PbiiGordon (USA); MBR 
12325@; MBR 12325@; METHAFLUORIDAMID@; S 
15733@; VEL 3973@; VISTAR@ Herbicide 
Producers: PbiiGordon (USA); Scotts Company (USA) 
Clieiizical Ckriss: Anilide 
EPA/OPP PC Code: 114001; (387100 old EPA code 
number) 
Criliforiiici DPR Clieniicril Corle: 5082 
Uses: Mefluidide is used to control ornamental and non- 
ornamental woody plants, ground cover, hedges, trees, 
turfgrass and broadleaf weeds. 
Hunitrri toxicity (Io~ig-terni)(~~): Very low-2 100.00 ppb, 
Health Advisory 
Fish toxicity (tlzresl~old)(~~): Very low-1 9076.48500 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crirciiiogeii/H~izarrl Classificritions 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regulutory Authority: 

Actively registered pesticide in California. 
Description: Crystalline solid. Slightly soluble in water. 
MeltingiFreezing point = 184°C. 
Iiicoriipatibilities: Reacts with strong oxidizers. When 
heated to decomposition, this chemical forms toxic fumes of 
nitrogen oxides, sulfur oxides, and fluorine. 
Deterniiizrition irt Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Perniissible Corzcerztratioiz in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 

A c e  t a m  id  e ,  

List of Lists,” Sacramento CA (February 1997). 

Me p hosfolan 

Use Type: Insecticide and acaricide 
CAS Nunzber: 950- 10-7 
Fornzulri: C, H I 6N O3 P Sz 
Syrzonynzs: Cyclic propylene(diethoxyphosphiny1) 
dithioimdocarbonate; Cytrolane; p,p-Diethyl cyclic 
propylene ester of phosphonodithioimidocarbonic acid; 
D i e t h y l ( 4 - m e t h y l -  1 , 3 - d i t h i o l a n - 2 -  
y1idene)phosphoroamidate; 2-(Diethoxyphosphinylimino)-4- 
methyl-I ,3-dithiolane; EI-47470; ENT 25,99 I ; (4-Methyl- 
1,3-dithiolan-2-yIidene)phosphoramidic acid, diethyl ester 
Trade Nanzes: AC 47470@, American Cyanamid’s 
Agricultural Products Group (USA); AMERICAN 
CYAN AM ID C y anam i d ’ s 
Agricultural Products Group (USA); CL-47,470@ 
Producers: American Cyanamid’s Agricultural Products 
Group (USA); Sigma-Aldrich Laborchemikalien (Germany) 
Clieinicril Cl(iss: Organophosphate 
EPA/OPP PC Code: 2683 10 
RTECS Nunzber: JP1050000 
C(irciriogeri/H(izcrrrl Cl(issrjicutioizs 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulrtory Autli ority: 

C L-4 7 4 7 0 @, A in e r i c an 

Banned or Severely Restricted (In Agriculture) (India) 
(UN)(”) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
Superfund/EPCRA 40CFR302.4 RQ: EIHS, 1 Ib (0.454 

U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFRI 72.10 1,  
Appendix B) 

kg) 

Description: Mephosfolan is a yellow to amber liquid. 
Molecular weight = 269.35. Boiling point = 120°C @ 1 .O 
mmIIg. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability I ,  Reactivity 0. 
Moderately soluble in water. 
Iizconzpritibilities: Strong ox id ize r s , strong ac ids . 
Pernzissible Exposlire Liiiiits in Air: No standards set. 
Deteriiiirzcition iii Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas cliromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NlOSH 
Method IV Method #5600, Organophosphorus pesticides.“s’ 
Pernzissible Coriceritrritioii in W(iter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrimzfiil Effects u r i d  Synzptoiizs 
Short Term Exposure: This is a highly to cxtremely toxic 
material (LD5, oral for rats is 9 mg/kg). Organic phosphorus 
insecticides are absorbed by the skin, as well as by the 
respiratory and gastrointestinal tracts. They are 
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cholinesterase inhibitors. Symptoms of exposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coma, loss of  reflexes and loss of sphincter 
control. Delayed pulmonary edema may occur after 
inhalation. 
L o ~ g  Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Metlicril Surveillunce: Medical  observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even ifresults are in lower ranges of“normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. lininediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 

hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. I n  some 
cuses you way be spec fieally instructed by poison control 
to induce vomiting by way of 2 tablespoons ojsyriip o j  
ipecac (adult) washed down with a cup of wuter. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician 01’ uuthorized medicul personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose o f  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of  1.0 to 2.0 mg 
or pediatric dose of 0.0 1 mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupiliary size should not be 
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used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given inore than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 5 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

Sax, N.I., Ed., Dangerous Properties of Industrial 
Materials Report, 3, No. 1, 72-74 (1 983). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Mephosfolan, ’’ Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U S .  
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

Mepiquat Chloride 

Use Type: Herbicide, plant growth regulator 
CAS Nuniber: 24307-26-4 
Forniulr:: C,H,,CIN 
Synonynis: N,N-Dimethylpiperidinium chloride 
Trtirle Nrinzes: BAS 083 01 W@, BASF Agricultural 
Products (Germany); BAS 85559X@, BASF Agricultural 
Products (Germany); MEPEX@, Griffin (USA); 
MEPICHLOR@, Micro-Flo (USA); MEPPLUS@, Micro-Flo 
(USA); PIX@, BASF Agricultural Products (Germany); 
PONNAX@, BASF Agricultural Products (Germany); 
ROQUAT@, Rotam Agrocheinical (Hong Kong); TERPAL@ 
(with Ethephon) 
Prorliicers: Agsin (Singapore); BASF Agricultural Products 
(Gennany); Gharda Chemicals (India); Gowan (USA); 
Griffin (USA); Micro-Flo (USA); Rotain Agrocheinical 
(Hong Kong) 
Clieniical Clms: Quaternary ammonium compound 
EPMOPP PC Code: 109 10 I 
Crilifornia DPR Clieniical Code: 2075 

Uses: Registered solely for use on cotton, to control the 
growth and yield. 
Human toxicity (lo 12g-terni)(~‘): Very l o w 4 2  00.00 p p b, 
Health Advisory 
Fish toxicity (t i ire~holc)(~~): Very low-100000.00 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maxinzunz Allowable Residue Levels for  Mepiqurit 
Clilorirle (40 CFR 180.384): 

CROP PPm 
Cattle, fat 0.1 
Cattle, meat 0.1 
Goat, fat 0.1 
Goat, ineat 0.1 
Grape 1 
Grape, raisin S 
Hog, fat 0.1 
Hog, ineat 0.1 
Horse, fat 0.1 
Horse, meat 0.1 
Sheep, fat 0.1 
Sheep, meat 0.1 
Crrrcirzogeri/H(izurrl Clrissijkations 
U S .  EPA Carcinogens: Group E, Unlikely a Carcinogen 
Label Signal Word: CAUTION or WARNING 
Regulritory Autliority: 

Actively registered pesticide in California. 
Descriptioii: Off-white powder. Slightly sweet, musty odor. 
Melting point = >300°C. Molecular weight = 149.63. 
Perniissible Concentration in Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Aid: If this cheinical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Mepiquat Chloride,” Office 
of Prevention, Pesticides and Toxic Substances, 
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C h l o r i d e  ” ,  4 0  C F R  1 8 0 . 3 8 4 ,  
\\~~~~.epa.gov/pesticides/food/vie\vtols.litin 
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Mercuric Chloride EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 500110,000 Ib (22714,540 kg) 
EPCRA Section 304 RQ: EHS, 1 Ib (0.454 kg) 
EPCRA Section 3 13 (as mercury compound) Form R de 
minimis concentration reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant as mercury(I1) (mercuric) 
compounds (pesticides) 

Use Type: Fungicide 
CAS Number: 7487-94-7 
Formulrr: CI,Hg: HgCI, 
Synonyms: Bichloride of mercury; Bichlorure de mercure 
(French); Chlorid rtutnaty (Czech); Chlorure mercurique 
(French); Cloruro mercuric0 (Spanish); Cloruro di mercurio 
(Italian); Corrosive mercury chloride; MC; Corrosive 
sublimate; Mercuric bichloride; Mercury bichloride; 
Mercury(2-t) chloride; Mercury(I1) chloride; Mercury 
perchloride; Mercuryvichloride;NCI-C60173: Quecksilber 
chlorid (German); Perchloride of mercury; Sulema 
(Russian); Sublimat (Czech) 
Trrrrle Nrrnzes: CALO-CHLOR@; CALO-CURE@’; 
FUNGCHEX@; TL 898@ 
Producers: GFS Chemicals (USA); United Phosphorus 
(India) 
Clienziccrl Clrrss: Inorganic, mercury 
EPA/OPP PC Corle: 05200 1 
Culifornicr DPR Clienzical Corle: 312 
ICSC Number: 0979 
RTECS Number: OV9 100000 
EEC Number: 080-002-00-X 
EINECS Number: 23 1-299-8 
Uses: This compound is used in preserving wood and 
anatomical specimens; embalming; browning and etching 
steel and iron; as a catalyst for organic synthesis; 
disinfectant; antiseptic; tanning; textile printing aid; 
manufacture of dyes; agricultural chemicals and dry 
batteries; pharmaceuticals; and photographic chemicals. 
Crrrciriogeii/Hazrrrrl Clrrssificritioris 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
IARC: Group 3, unclassifiable 
California Prop. 65: Developmental toxin 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulutory Authority: 

Canada, WHMIS, Ingredients Disclosure List 
Description: White crystalline solid. Odorless. Soluble in  
water; solubility = 7.3 g1lOO cc water @ 20°C. Boiling point 
= 302°C. Melting/Freezing point = 276°C. Vapor pressure 
= 0. I Pa @ 20°C. Hazard Identification (based on NFPA- 
704 M Rating System): Health 3, Flammability 0, Reactivity 
0. Mercury compounds are toxic to aquatic organisms. 
Bioaccumulation in the food chain takes place, specifically 
in fish, crustacea, and birds. Bioconcentrative up to 10,000- 
fold. (CHRIS, U. S. Coast Guard). 
Iiiconzprrtibilities: Mercuric chloride may explode with 
friction or application ofheat. Mixtures ofmercuric chloride 
and sodium or potassium are shock sensitive and will 
explode on impact. Avoid contact with acids or acid fumes. 
Also avoid the presence of formats, sulfites, 
hypophosphites, phosphates, sulfides, albumin, gelatin, 
alkalies, alkaloid salts, ammonia, lime water, antimony, 
arsenic, bromides, borax, carbonates, reduced iron, copper, 
iron, lead, silver salts, infusions of cinchona, columbo, oak 
bark or senna, and tannic acid. 
Pernzissible Exposure Linzits iiz Air: The OSHA‘’) PEL for 
inorganic mercury is [ceiling] is 0.1 nigim’, not to be 
exceeded at any time. NIOSH”) recommends a 10-hour 
TWA of 0.05 mg1m’ for Hg vapor and [ceiling] of 0.1 
ing/i1i3. ACGIH“) recommends an 8-hour TWA of 0.025 
mghn’. NIOSH‘’) IDLH level = I0 ingim’. I n  addition, the 
former USSR-UNEPIIRTC project‘4’) has set an MAC in  
workplace air of 0.1 ingiin’. Further the former USSR‘”) has 
set an MAC for ambient air in residential areas of 0.0003 
mg1m3 on a daily average basis. 
Defernziizution in Air: Hopcalite; Acid; AA cold; N IOSH 
IV, Method #6009, Mercury.‘’8) 
Permissible Conceiztrutio~~ ill Wutrr: To protect frcshwmx 
aquatic life: 5.7 x pg1L as a 24-hoiir average, never to 
exceed 0.0017 pgiL. To protect saltwater aquatic life: 0.025 
pg1L as a 24 hour average, never to exceed 3.7 pcg1L. To 
protect human health: 0.144pg1L (USEPA) set in 1979-80“). 
These are the limits for inorganic mercury compounds in 
general. I n  addition, the former USSR-UNEPARTC 
project‘”) has set an MAC for water bodies used for 
domestic purposes of 0.005 pg1L. 
Deternririution in Wrrter: Total merciirv is determined bv 

Banned or Severely Restricted (In Agriculture) (U.K.)(I3) 
Air Pollutant Standard Set (ACGIH)“) (HSE)‘”) 
(OSHA)‘”) (former USSR)‘”. 43)  

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board1AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL1OSHA) 
The “Director’s List” (CAL1OSHA) 
Clean Water Act: Section 307 Toxic Pollutants as 
mercury and compounds 
Safe Drinking Water Act: MCL, 0.002 mg1L; MCLG, 
0.002 mg/L as mercury 
RCRA Section 261 Hazardous Constituents, waste 
number not Listed as mercury compounds, n.0.s. 

flameless atomic absorption. Soluble mercury may be 
determined by 0.45 micron filtration followed by flameless 
atomic absorption. 
Routes ofEntry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
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Hurniful Effects atid Syniptoiiis 
Short Term Exposure: Corrosive. The substance is 
corrosive to the eyes, the skin, and the respiratory tract. 
Corrosive on ingestion. Inhalation of  its aerosol inay cause 
lung edema. The substance may cause effects on the 
kidneys. Exposure far above OEL may result in death. The 
effects may be delayed. Medical observation is indicated. It 
is classified as extremely toxic. All forms of  mercury are 
poisonous if absorbed. Probable oral lethal dose is 5-50 
ingikg; between 7 drops and 1 teaspoonful for a 150 lb 
person. Mercuric chloride is one of the most toxic salts of  
mercury. Material attacks the gastrointestinal tract and renal 
systems. Signs and symptoms of  acute exposure or mercuric 
chloride may be severe and include increased salivation, 
foul breath, inflainination and ulceration of  the mucous 
membranes, abdominal pain, and bloody diarrhea. Dermal 
exposure may result in dermatitis (red, intlained skin) and 
burns. Oliguria (scanty urination), anuria (suppression of  
urine formation), and acute renal failure may be noted. 
Weak pulse, seizures, psychic disturbances, circulatory 
collapse, chest pain, and dyspnea (shortness of  breath) may 
be observed. 
Long Term Esposure: Repeated or prolonged contact with 
skin may result in dermatitis (red intlained skin). Repeated 
or prolonged exposure may cause death by hypovoleinic 
shock, nephrotic syndrome, or kidney failure. Mercury can 
cross the blood-brain and placental barriers. It is also 
excreted in breast milk. Children may be at increased risk 
for pulmonary toxicity and are more likely to develop 
respiratory failure. 
Points of Aftrick: Eyes, skin, central nervous system, 
peripheral nervous system and kidneys. 
Merlicril Surveillrmce: Before first exposure and every 6 to 
12 months after, a complete medical history and exam is 
strongly recommended, with: Exam of  the nervous system, 
including handwriting. Routine urine test (UA). Urine test 
for mercury (should be less than 0.02 mgiL). Eye exam. 
Consider lung function tests for persons with frequent 
exposure. After suspected illness or overexposure, repeat 
the tests above and get a blood test for mercury. Consider 
chest x-ray after sudden overexposure. Consider nerve 
conduction tests, urinary enzymes and neuro-behavioral 
testing. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 

unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Mercuric Chloride,” 
Trenton, NJ (January 2000). 
h t t p : / / w w v .  state . n 1 .us/ h eal t hieo h 4-t kwe b/ 1 1 70 pd f 
New York State Department of  Health, “Chemical Fact 
Sheet: Mercuric Chloride,” Albany, NY, Bureau ofToxic 
Substance Assessment (Feb. 1986 and Version 2). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Mercuric Chloride,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
Agency for Toxic Substances and Disease Registry, U S. 
Department ofHealth and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Mercuric Oxide 

Use Type: Fungicide 
CAS Number: 2 1908-53-2 
Fortizulrr: HgO 
Synolzynzs: C.I. 77760; Mercuric oxide, red; Mercuric 
oxide, yellow; Mercury monoxide; Mercury oxide; Oxido 
mercuric0 rojo (Spanish); Oxido mercuric0 ainarillo 
(Spanish); Oxyde de inercure (French); Red mercuric oxide; 
Red oxide of  mercury; Red precipitate; Yellow mercuric 
oxide; Yellow oxide of mercury; yellow precipitate 
T r d e  Nmies: KANKEREX@; SANTAR@ 
Prorlucers: GFS Chemicals (USA) 
Cli eniical Clrrss: In o rg an i c 
EPA/OPP PC Corle: 052 1 02 
Crilifornici DPU Clieniical Corle: 955 
ICSC Number: 098 1 
KTECS Number: OW8750000 
EEC Number: 080-002-00-6 
EINECS Nuniber: 244-654-7 
Uses: Chemical intermediate for mercury salts, organic 
mercury compounds, and chlorine monoxide; antiseptic in 
pharmaceuticals; component of  dry cell batteries, pigment 
and glass modifier; preservative in cosmetics; analytical 
reagent, formerly used in antifouling paints. 
Crrrcitiogeti/H(tzcir(l Cl(issificatioris 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
IARC: Group 3, unclassifiable 
California Prop. 65: Developmental toxin 
WHO Acute Hazard: Class 1 b, highly hazardous 
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Regulatory Authority: 

Banned or Severely Restricted (In Agriculture) (EEC) 
(UK)‘ 1 3 )  

Air Pollutant Standard Set (ACGIH)“) (HSE)‘j3) 
(OSHA)(58) (former USSR)i35’ 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALIOSHA) 
Clean Water Act: 40CFR401.15 Section 307 Toxic 
Pollutants as mercury and compounds 
Safe Drinking Water Act: MCL, 0.002 mg1L; MCLG, 
0.002 mg/L as mercury 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not Listed as mercury compounds, n.0.s. 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500110,000 Ib (22714,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

EPCRA Section 3 13 (as mercury compound): Form R de 
minimus concentration reporting level: I .O% 
U.S. DOT Regulated Marine Pollutant (49CFRI 72.101, 
Appendix B), severe pollutant 
Canada, WHMIS, Ingredients Disclosure List 

kg) 

kg) 

Description: Mercuric oxide is a red or orange-red heavy 
crystalline powder; yellow when finely powdered. Odorless. 
Slightly soluble in water; solubility = 5 x lo-’ gI100 ml @ 
25°C. Molecular weight =2 16.58. MeltingiFreezing point = 

500°C (decomposes). Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 0, 
Reactivity 0. Mercury compounds are toxic to aquatic 
organisms. Bioaccumulation in the food chain takes place, 
specifically in fish, crustacea, and birds. Bioconcentrative 
up to 10,000-fold. (CHRIS. U .  S. Coast Guard). 
Iiiconiputihilities: A powerful oxidizer. Decomposes on 
exposure to light, when heated above 5OO0C, producing 
highly toxic fumes including mercury and oxygen, which 
will add to the intensity of an existing fire. Violent reaction 
with combustible materials, other oxidizers, acetyl nitrate, 
aluminum, diboron tetrafluoride, reducing agents, 
phospham., hydrogen trisulfide (on ignition), hydrazine 
hydrate, hydrogen peroxide, hypophosphorous acid, acetyl 
nitrate, chlorine, hypophosphorous acid, magnesium (when 
heated), disulfur dichloride, alcohols, alkali metals (i.e., 
lithium, sodium, potassium, rubidium, cesium, francium). 
Forms heat- or impact-sensitive explosive mixtures with 
sulfur, phosphorus and other nonmetals, potassium, 
magnesium, sodium, and other chemically active metals. 
Incompatible with strong bases and light. 
Perniissible Exposure Limits iii Air: The OSHA‘’) PEL for 
inorganic mercury is [ceiling] is 0.1 tngItn3, not to be 

exceeded at any time. NIOSH‘’) recommends a 10-hour 
TWA of 0.05 ingin? for Hg vapor and [ceiling] of 0.1 
mg/m3. ACGIH‘” recommends an 8-hour TWA of 0.025 
tng/tn3. NIOSH‘” IDLH level = 10 inghn’. In addition, the 
former USSR has set an MAC in workplace air of0.2 m g h ’  
as a ceiling and 0.05 mgIm3 as a TWA. Further, the former 
USSR has set an MAC for ambient air in residential areas of 
0.003 mg/m3 on a daily average basis. 
Determiiintioiz in Air: Hopcalite: Acid; AA cold, NIOSH 
IV, Method #6009, Mercury‘”). 
Perniissible Concentrrrtioii ill Writer: To protect freshwater 
aquatic life: 5.7 x pg/L as a 24-hour average, never to 
exceed 0.001 7 pglL. To protect saltwater aquatic life: 0.025 
pgIL as a 24 hour average, never to exceed 3.7 pgIL. To 
protect human health: 0.144pg/L (USEPA) set in 1979-80@). 
These are the limits for inorganic mercury compounds in  
general. 
Deterniiiirition in Wuter: Total mercury is determined by 
flameless atomic absorption. Soluble mercury may be 
determined by 0.45 micron filtration followed by flameless 
atomic absorption. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
HririnfLil Effects a r i d  Syniptonis 
Sliort Term Ekposure: Mercuric oxide dust has a corrosive 
effect on eyes, skin, and respiratory tract. This material is 
highly toxic by ingestion, inhalation, or skin absorption. 
Very short exposure to sinall quantities may cause death or 
permanent injury. Following ingestion, mercuric oxide is 
readily converted to mercuric chloride, the most dangerous 
mercury compounds. Signs and symptoms ofacute exposure 
to mercuric oxide may be severe and include increased 
salivation, foul breath, inflammation and ulceration of the 
mucous membranes, abdominal pain, and bloody diarrhea. 
Oliguria (scanty urination), anuria (suppression of urine 
formation), and acute renal failure may be noted. Weak 
pulse, seizures, psychic disturbances, circulatory collapse, 
chest pain, and dyspnea (shortness of breath) may be 
observed. 
Lorig Teriii Exposure: Repeated or prolonged contact with 
skin may result in dermatitis and allergy. Repeated or 
prolonged exposure may cause brain damage and nervous 
system damage. Repeated or prolonged exposure may cause 
death by hypovoletnic shock, nephrotic syndrome, and 
kidney failure. There is limited evidence that this chemical 
is a teratogen in animals. Can cause mercury to accumulate 
in  the body and cause mercury poisoning. May cause 
permanent damage such as gray colored skin, brown 
staining of the eyes, and decreased peripheral vision. 
Mercury can cross the blood-brain and placental barriers. I t  
is also excreted in breast milk. Children may be at increased 
risk for pulmonary toxicity and are more likely to develop 
respiratory failure. 
Poiizts of Attack: Eyes, skin, respiratory system, central 
nervous system, kidneys 



 

576 Mercury Alkyl Compounds 

Medical Surveillrmce: Before first exposure and every 6 to 
12 months after, a complete medical history and exam is 
strongly recommended, with: Exam of the nervous system, 
including handwriting. Routine urine test (UA), Urine test 
for mercury (should be less than 0.02 mg/L). Eye exam. 
After suspected illness or overexposure, repeat the test 
above and get a blood test for mercury. Consider chest x-ray 
after acute overexposure. Consider nerve conduction tests, 
urinary enzymes and neuro-behavioral testing. Evaluation 
by a qualified allergist. Eye examination. Consider chest x- 
ray following acute overexposure. 
First Aid: Remove victims froin exposure. Emergency 
personnel should avoid self-exposure to mercuric oxide. 
Evaluate vital signs including pulse and respiratory rate, and 
note any trauma. If no pulse is detected, provide CPR. If not 
breathing, provide artificial respiration. If breathing is 
labored, administer oxygen or other respiratory support. 
Remove contaminated clothing as soon as possible. If eye 
exposure has occurred, remove any contact lenses at once; 
eyes must be flushed with lukewarm water for at least 15 
minutes. Wash exposed skin areas for 15 minutes with soap 
and water. Obtain authorization and/or further instructions 
froin the local hospital for administration of an antidote or 
performance of other invasive procedures in the event if 
inhalation or ingestion of HgO. Rush to a health care 
fac i 1 i ty . 
Antidotes and Special Procedzves ,for medical personnel: 
The drug NAP (n-acetyl penicillamine) has been used to 
treat mercury poisoning, with mixed success. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Mercuric Oxide,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Mercuric Oxide,” 
T r e n t o n  N J  ( S e p t e m b e r ,  1 9 9 8 ) .  
h t ti) : //www. state. t i  i .us/h eal t li 1eo h/r tkwebi2 53 7. pd f 

Mercury Alkyl Compounds 

Use Type: Fungicide and seed disinfectant 
CAS Number: 22967-92-6 (methyl mercury ion); 1 15-09-3 
(methyl mercury chloride); 593-74-8 (dimethyl mercury) 
Forniuli: CH,CIHg; CH,HgCI 
Alert: Mercury alkyl compounds are highly toxic. Mercury 
and mercury coinpound poisoning may produce irreversible 
brain damage. 

Synonym: Methyl niercury chloride: Caspan; 
C h I o r  om e t h y 1 mercury ; c h 1 or  i de ; 
Methylmercury chloride; MMC; Monomethyl mercury 
chloride 
Diiiiethyl mercury: Mercury dimethyl 
Clienzicd Ckrss: An organotnercury compound 
ICSC Number: Dimethyl mercury: 1304 
RTECS Number: OW6320000 (methyl mercury ion); 
OW1225000 (methyl mercury chloride); OW301000 
(dimethyl mercury) 
EEC Niimber: 0 8 0-007-00-3 (d i me t h y 1 mercury) 
Uses: Alkyl mercury compounds are also used in organic 
synthesis. 
Crirciiiogeti/H(iz(Irfl Clrissijicutions 
California Prop. 65:  Listed; Reproductive toxin 
[ARC: Methyl mercury chloride: Group 2B, possible 
carcinogen 
Regrrlritory Authority: 

met h y I in e rcu r i c 

Carcinogen (Ch loromethyl Mercury) (RTEC S)(’) 
Air Pollutant Standard Set (ACGIH)“) (DFG)”) (HSE)(’31 
(OSHA)(58) (North Dakota)@’) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Containinants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALiO S HA) 
The “Director’s List” (CAL/OSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 307 Toxic Pollutants as 
mercury and compounds 
Safe Drinking Water Act: MCL, 0.002 mg/L; MCLG, 
0.002 mg/L as mercury 
RCRA Section 26 1 Hazardous Constituents, waste 
number not Listed as mercury compounds, n.0.s. 
EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 500/10,000 Ib (22714,540 kg) 
EPCRA Section 304 RQ: EHS, I Ib (0.454 kg) 
EPCRA Section 3 13 (as mercury compound) Form R de 
ivininius concentration reporting level: I .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant as mercury based 
pesticides, liquid, flammable, toxic, n.0.s; mercury based 
pesticides, liquid, toxic, n.0.s; mercury based pesticides, 
solid, toxic, n.0.s; mercury compounds, liquid, n.0.s; 
mercury compounds, solid, i1.o.s; mercury(1) (mercurous) 
coin pounds (pesticides) ; merc u ry ( I I )  (tnercur i c) 
compounds (pesticides) 

Description: Methyl mercury chloride is a colorless 
crystalline solid. Molecular weight = 25 1.08. 
MeltingiFreezing point = 170°C. Dimethyl mercury is a 
volatile colorless liquid. Faint sweet odor. Molecular weight 
= 230.68. Boiling point = 96°C. Methyl mercury has a 
molecular wcight = 215.65. Mercury compounds are toxic 
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to aquatic organisms. Bioaccumulation in the food chain 
takes place, specifically in fish, crustacea, and birds. 
Bioconcentrative up to 10,000-fold. (CHRIS, U. S. Coast 
Guard). 
Znconzpntibifities: Strong oxidizers such as chlorine. 
Permissible Exposure Limits in Air: The OSHA”) PEL for 
all organic mercury compounds is 0.0 1 mgiin’ as an 8-hour 
TWA and ceiling of 0.04 mg/m3. NIOSH(2) recommends 
0.01 mg/m3 as a 10-hour TWA and STEL of  0.03 mg/m’ 
with the notation “skin” indicating the possibility of  
cutaneous absorption. ACGIH‘’) recoininends 0.0 1 mglin’ as 
an 8-hour T W A  value with no STEL. The NIOSH(2) IDLH 
level = 2 mg/m3 (as Hg). The DFG‘;) has set an MAK for 
methyl mercury of  0.01 mg/rn3. They have also set(35) an 
STEL of 0.1 mg/m3. Other countries have generally adopted 
the 0.01 mg/ id  level. In addition, North Dakota has set 
guidelines for alkyl mercury compounds in ambient air(‘”) of 
1-3 p g h 3  (O.OOOI to 0.0003 iiig/m3). 
Determimtiorz in Air: N o  method available. 
Permissible Concentrritioii in Wfrter: (Methylmercury): To  
protect fi-eshwater aquatic life: 0.016 p g / L  as a 24-hr 
average, never to exceed 8.8 pg/L. To protect saltwater 
aquatic life: 0.025 pg/L as a 24-hr average, never to exceed 
2.8 pglL. To protect human health: 0.2 pg/L“). 
Deternziriutiori in Wfrter: Total mercury is determined by 
flameless atomic absorption. Soluble mercury may be 
determined by 0.45 micron filtration followed by flame less 
atomic absorption. 
Routes of Eiztry: Inhalation, ingestion, eye andlor skin 
contact. Absorbed through the skin. 
Hwirfirl Effects aircl Synzptonis 
Short Term Exposure: Alkyl mercury compounds can be 
absorbed through the skin. When deposited on the skin, they 
give no warning, and if contact is maintained, can cause 
second-degree burns. Sensitization may occur. Alkyl 
mercurials have very high toxicity. Systemic: The central 
nervous system, including the brain, is the principal target 
tissue for this group of  toxic compounds. Severe poisoning 
may produce irreversible brain damage resulting in loss of 
higher functions. The effects of  chronic poisoning with alkyl 
mercury compounds are progressive. In the early stages, 
there are fine tremors of the hands, and in some cases, of the 
face and arms. 
Loiig Term Exposure: Repeated or prolonged contact with 
skin may result in dermatitis (red inflamed skin). Repeated 
or prolonged exposure may cause death by hypovolemic 
shock, nephrotic syndrome, or kidney failure. With repeated 
or continued exposure, tremors may become coarse and 
convulsive; scanning speech with moderate slurring and 
difficulty in pronunciation may also occur. The worker may 
then develop an unsteady gait of  a spastic nature which can 
progress to severe ataxia of the arms and legs. Sensory 
disturbances including tunnel vision, blindness, and 
deafness are also common. A late symptom, constriction of 
the visual fields, is rarely reversible and may be associated 

with loss of understanding and reason which makes the 
victim completely out of  touch with his environment. 
Mercury can cross the blood-brain and placental barriers. It 
is also excreted in breast milk. Children may be at increased 
risk for pulmonary toxicity and are more likely to develop 
respiratory failure. Severe cerebral effects have been seen in  
infants born to mothers who had eaten large amounts of 
methylmercury-contaminated fish. 
Points of Attack: Eyes, skin, central nervous system. 
peripheral nervous system and kidneys. 
Merlicrrf Surveillrnzce: Preplacement and periodic physical 
examinations should be concerned particularly with the skin, 
vision, central nervous system, and kidneys. Consideration 
should be given to the possible effects on the fetus of alkyl 
mercury exposure in the mother. Constriction of  visual 
fields may be a useful diagnostic sign. Blood and urine 
levels of  mercury have been studied, especially in the case 
of  methylmercury. A precise correlation has not been found 
between exposure levels and conccntrations. They may be 
of some value in indicating that exposure has occurred, 
however . 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Antidotes and Special Procedures,for medical personnel: 

The drug NAP (n-acetyl penicillamine) has been used to 
treat mercury poisoning, with mixed success. 
Referrrrces: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Diinethyl Mercury,” 
T r e n t o n ,  N J  ( A u g u s t  1 9 9 8 ) .  
http:l/ww\Y.state.ni .us/liealtli/eoli/rtk\?1eb.!0763 .pdf 
National Institure for Occupational Safety and Health 
(NIOSH), Information Profiles on Potential Occupational 
Hazards: Organomercurials, pp 287-296 678, Rockville, 
M D  (Oct. 1977). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of  Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, Mercury: 
Ambient Water Quality Criteria, Wash., DC ( 1  979). 
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Metalaxyl (ANSI) 

Use Type: Fungicide 
CAS Number: 57837-19-1 
Formula: C, ,H,,NO, 
Synoiiyms: dl-Alanine, N-(2,6-dimethylphenyI)-N- 
(methoxyacety1)-, methyl ester; dl-N-(2,6-Dimethylphenyl)- 
N-(2’-1nethoxyacetyl)aIaninate de inethyle (French); N-(2,6- 
Dirnethylpheny1)-N-(methoxyacetyl)alanine, methyl ester; 
N -  (2,6 - D i in et h y 1 ph e ny I)- N-( in e t h oxy ac et y 1)- dl- al an i n e 
methyl ester 
Trrrde Names: AGROX@ PREMIERE, Agriliance (USA); 
ALLEGIENCE@, Gustafson (USA); APRON@, Syngenta 
(Switzerland); CG 1 17@; CGA-48988@; CHLORAXYL@, 
Micro-Flo (USA); COTGUARD@, Gustafson (USA); 
EPERON@, Syngenta (Switzerland); DELTA-COAT; 
FOLIO@ GOLD, Syngenta (Switzerland); GAUCHO@, 
Drexel Chemical (USA); KODIAK@, Gustafson (USA); 
METALAXIL~;  METAXANIN@; PACE@, Syngenta 
(Switzerland); PREVAIL@, Gustafson (USA); RAXIL@ 
(tebuconazole + rnetalaxyl), Gustafson (USA); RIDOMIL@ 
GOLD/BRAVO@, Syngenta (Switzerland); RIDOMIL’, 
Syngenta (Switzerland); RIDOMIL 2E@, Syngenta 
(Switzerland); SUBDUE@ 
Producers: Agriliance (USA); Agriinor International 
(USA); Agsin (Singapore); Drexel Chemical (USA); 
Gustafson (USA); Ki-Hara Chemicals Ltd. (UK); Micro-Flo 
(USA); Rallis India (India); Syngenta (Switzerland) 
Clreiiiical Clirss: Miscellaneous organic (Acylalanine); 
benzenoid 
EPMOPP PC Code: 1 1350 1 
Culifornirr DPR Chemical Code: 2 132 
Uses: Metalaxyl is used as a systemic fungicide on a variety 
of food and non-food crops including tobacco, turf and 
conifers, and ornamentals. Used in combination with 
fungicides of different mode of action as a foliar spray on 
tropical and subtropical crops; as a seed treatment to control 
downy mildew; and as a soil fumigant to control soil-borne 
pathogens. 
Hu~iii~ii toxicity Very low-5 18.00 ppb, 
Health Advisory 
Fish toxicity (thresh 01(1)(’~): Very low-9099.970 83 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Muximum Allowable Resihre Levels for  Metrrlirxyl 
(40 CFR 180.408): 
The U.S. EPA lists 121 crops and their residues. They can 
be located at the web site indicated in the Reference section 
below. 
Crrrciiiogerz/Hirzcrrd Cliissrjicatiom 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulirtory Authority: 

Actively registered pesticide in California. 

FIFRA, 4OCFRI 85: tolerances for pesticides in food 
FIFRA, 40CFR186: tolerances for pesticides in animal 
feeds. 

Description: Flammable, white to colorless crystalline solid, 
Odorless. Soluble in water; solubility = 7.0 giL @ 20°C. 
Molecular weight = 297.33. Practically insoluble in water. 
MeltingiFreezing point = 70°C. Vapor pressure = 5.6 x 10-6 
ininHg @ 20°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 2, Flaininability 2, Reactivity 0. 
Irrconzpatibilities: Incoinpatible with acids, Oxidizers 
(chlorates, nitrates, peroxides, permanganates, perchlorates, 
chlorine, bromine, fluorine, etc). May cause fires or 
explosions. 
Permissible Concentration iii Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, inhalation. 
Hirrmfirl Effects  id Symptoms 
Short Term Exposure: Contact may burn eyes, skin, and 
respiratory tract. Toxic if ingested. 
Medical Surveillrrnce: Consult a physician if poisoning is 
suspected or if redness, itching, or burning of the eyes or 
skin develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not inhtce 

vomiting when fornizrlations containing petroletiill solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Inforination Profile, Metalaxyl,” Oregon 
State University, Corvallis, OR (June 1996). 
http://extoxnet.orst.edu/pip~/inetal~x~~.litiii 
U.S. Environmental Protection Agency, Office of 
Pest i c i de Programs, Pest i c id e Res i due L i in its , 
“ M e t a l a x y l ” ,  4 0  C F R  1 8 0 . 4 0 8 ,  
li~tp::!hvw~v.epa.~ov/pcsticides/lbodiviewtols.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Metaldehyde 

Use Type: Molluscicide 
CAS Number: 108-62-3 
Formulrr: C,H,,O, 
Alert: A Restricted Use Pesticide (RUP) 



 

Metamiton 579 

Syrzonynzs: Acetaldehyde, tetramer; Metacetaldehyde; 
Metaldehyd (German); Metaldeide (Italian); 1,3,5,7- 
T e t r o x o c a n e ,  2 , 4 , 6 , 8 - t e t r a i n e t h y l - 1 , 3 , 5 , 7 -  
tetraoxacyclooctane 
Trade  N a m e s :  A N T I M I L A C E @ ;  ARIOTOX’; 
CEKUMETA? DEADLINE’, Ainvac Chemical Corp 
(USA); DURHAM@, Amvac Chemical Corp (USA); 
HALIZAN’: LIMATOR@; META@, Lonza Group 
(Switzerland); METASON@; NAMEKIL’; SLUG-TOX@; 
TRAILS END@, Amvac Chemical Corp (USA) 
Producers: Agsin (Singapore); Ainvac Chemical Corp 
(USA); Chevron Phillips Chemical (USA); Lonza Group 
(Switzerland); Sigma-Aldrich Laborchemikalien (Germany); 
United Agri Products (UAP) 
Clreniicul Clciss: An aldehyde 
EPMOPP PC Code: 053001 
Ciilifornici DPR Clreniicrrl Code: 3 79 
RTECS Number: XF9900000 
EINECS Number: 203-600-2 
Uses: Metaldehyde is a molluscicide used in a variety of 
vegetable and ornamental crops in the field or greenhouse, 
on fruit trees, small-fruit plants, or in avocado or citrus 
orchards, berry plants, and banana plants. It is used to attract 
and kill slugs and snails. It is applied in the form of  
granules, sprays, and dusts, or pellets or grain bait, typically 
to the ground around the plants or crops. It works primarily 
in the stomach by producing toxic effects after it is ingested 
by the pest. It may be formulated with or without calcium 
arsenate and is also available in a mixed forinulation with 
thiram. 
Fish toxicity ( t l i re~I io l l ) (~~):  Very low-l 12 1 ,12787 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Miixiniunz Allowable Residue Levels f o r  Metrrlclelryrle 
(40 CFR 180.523): 

CROP PPm 
Strawberry 0 
CrirciIrogeri/Hrrzrrrrl Cliissijhtions 
Label Signal Word: CAUTION or WARNING (EPA 
Toxicity Class I1 or 111) 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulirtory Autliority: 

TSCA: 40CFR716.120(6)1 as aldehydes 
Actively registered pesticide in California. 

Description: Metaldehyde is a white crystalline solid or 
powder. Mild menthol odor. Molecular weight = 176.22. 
Boilingpoint= 112-1 16°C. MeltingiFreezingpoint =47”C. 
Flash point = 36°C. Hazard Identification (based on NFPA- 
704 M Rating System): Health I ,  Flaininability3, Reactivity 
1 .  Insoluble in water. 
Iriconzpcitibilities: Strong oxidizers. 
Pernzissible Exposure Limits in Air: N o  OELs established. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harnlfrrl Effects rind Syniptonis 

Short Term Exposure: Contact can irritate the eyes, skin 
and respiratory tract. Exposure can cause nausea, vomiting, 
diarrhea, abdominal pain, irritability, sleepiness, muscle 
twitching, convulsions, coma and death. 
Long Term Exposure: May cause kidney and liver damage. 
May damage the developing fetus. 
Points ofAttack: Kidneys and liver. 
Medicti1 Surveillcince: Kidney function tests . Liver function 
tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Inforination Profile, Metaldehyde,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
htt~://extoxnet.orst.edu/pips/metalcieli.htin 
EPA, Office of  Pesticide Programs, Pesticide Residue 
Limi ts ,  “ M e t a l l d e h y d e , ”  40 C F R  1 8 0 . 5 2 3 ,  
l i t t~~: / /w~v\v .epa .~ovi~~s t ic ides /~ood~~~ie~vto ls . l i t in  
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Metaldehyde,” 
Trenton NJ (June 1999). 
http:/!www.state.iii.us/health/eot-iirtkwcbi 1 1 97.pdS 
California Environinental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Note: See the Website on META, provided by Lonza Croup 
(Switzerland): http:ii\vww.metaIdehvde.coni/ineta/en.htiiil 

Metam iton 

Use Type: Herbicide 
CAS Number: 4 1394-05-2 
Formula: C,,IH,,N,O 
Syrz orzynzs: 4 -A in in 0-3 -met h y 1-6 - p he n y I - 1 ,2,4 - t r i az i n - 
5(4H)-one; Metainitron (German); 3-Methyl-4-ainino-6- 
phenyl- 1,2,4-triazin(4H)-on (German) 
Trrrrle Nrrnzes: BAY-DRW 1 139@, Cropscience (Germany); 
DRW 1 139@, Cropscience (Germany); GOLDBEET@, 
Makhteshim-Agan Industries (Israel); GOLTIX@; MM 70@, 
Calliope (France) and Makhteshim-Agan Industries (Israel); 
H ERB RA K’; M ARQU I S E@, Ma kh t es h im- Agan I nd LI s t r ies 
(Israel); SKATER@, Makhteshim-Agan Industries (Israel); 
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TORERO@ (metamitron + ethofumesate), Makhteshim-Agan 
Industries (Israel) 
Producers: Bayer Cropscience (Germany); Calliope 
(France); Gharda Chemicals (India); Makhteshim-Agan 
Industries (Israel) 
Clieniicnl Class: Triazinone 
Culiforniu DPR Clienzictil Corle: 2672 
ICSC Nuniber: 136 1 
RTECS Nunzber: XZ3015000 
EEC Nunzber: 6 13- 129-00-8 
Uses: Not registered in the U.S. Metainitron is a selective 
systemic herbicide that i s  absorbed through roots and leaves 
and inhibits photosynthesis. It is used to control grasses and 
broadleaf weeds in sugar beets and fodder beets. 
Cnrcinogeii/Hrczarrl CkussiJcritions 
W H O  Acute Hazard: Class 111 ,  slightly hazardous 
Description: Colorless to yellow crystalline solid. 
MeltingiFreezing point = 166°C. Slightly soluble in water. 
Molecular weight = 202.24. Decomposes on heating to 
produce toxic fumes, including nitrogen oxides. 
Determiiintiorz in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Perrizissible Conce~ztrrition in Water: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Hriri+iil Effects rind Synzptonis 
Short Ternz Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. LD,, in range (rat) 1780-7000 mgikg. 
Long Ternz Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Poirzts of Attuck: Liver, lungs, skin. 
Merlicril Surveillance: Before beginning einployment and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 

begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
Re fereu ces: 

California Environmental Protection Agency “Chemical 
List of Lists.” Sacramento CA (February 1997) 

Methanearsonic Acid 

Use Type: Herbicide 
CAS Nuniber: 124-58-3 
Foruzulri: CH,AsO, 
Synonyms: Arsonic acid, methyl-; MAA; Methylarsinic 
acid; Methylarsonic acid; Monomethylarsonic acid; MSMA 
Chemical Clnss: Arsen ica I (o rgano-) 
EPAlOPP PC Corle: 128876 
ICSC Nuniber: 0755 
RTECS Nuniber: PA1575000 
EEC Number: 033-002-00-5 
U.S. Muxinzunz Allowable Residue Levels f o r  
Metlirinerirsonic Acid rli- rindmono- sorliuni srrlts (40 CFR 
180.289): 

CROP PPm 
Citrus fruit 0.35 
Cottonseed 0.7 
Cottonseed hulls 0.9 
C(irciizogerz/H(izrirrl Clrissijicritions 
U.S. EPA Carcinogens: Not likely a carcinogen; Group 
B2, probable carcinogen (as parent chemical: cacodylic 
acid) 
California Prop. 65: Carcinogen (as parent chemical: 
cacodylic acid) 
IARC: Group 1, known carcinogen 
W H O  Acute Hazard: Class 111, slightly hazardous 
Regulritory Autli ority: 

AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I. Part A, 
Section 112) as arsenic compounds. 
Clean Water Act: Toxic Pollutant (Section 40 I .  15) as 
arsenic and compounds. 
RCRA Section 26 1 Hazardous Constituents, waste 
number not listed. 
EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) 
EPCRA (Section 3 13): Includes any unique chcinical 
substance that contains arsenic as part of that chemical’s 
infrastructure. Form R de /17117/1771s concentration 
reporting level: 1 .O% (organic arsenic) 
Marine pollutant (49CFR, Subchapter 172.101, 
Appendix B) arsenical pesticides liquid, toxic, 
flammable, n.0.s. 
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AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) as 
arsenic compounds 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as arsenic compounds 
The "Director's List" (CALIOSHA) as arsenic 
compounds 

Description: Crystalline solid. Highly soluble in water. 
Molecular weight = 140.01. 
IIiconipritibilities: A strong acid. Incompatible with 
caustics, ammonia, m i n e s ,  amides, organic anhydrides, 
isocyanates, vinyl acetate, alkylene oxides, epichlorohydrin. 
May not be compatible with nitrates. Moisture may cause 
hydrolysis or other forms of  decomposition. Attacks metals 
in the presence of  moisture. 
Perniissible Exposure Liiiiits iii Air: The OSHA'') PEL for 
organic arsenic compounds is 0.5 mg/m3 TWA. For an 8- 
hour workshift. There is no NIOSH") recommendation. The 
ACGIH") TLV is 0.2 mgim' TWA. 
Deterniirintiori in A i r :  Fil ter ;  Reagent :  Ion 
chromatography/hydride atomic absorption: NIOSH IV 
[#5022, Arsenic, organa-].('*) 
Perniissible Concentrrition in Wrrter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Toxic pollutant designated pursuant to  section 307 (a) (1) of 
the Clean Water Act and is subject to  effluent limitations 
(arsenic and inorganic and organic arsenic) [40 CFR 40 1.15 
(711 /87)] 
Deter~iibiation in Woter: 
Routes of Entry: Inhalation, eyes, ingestion, skin contact 
Hrirnlfii I Effects mi rl Syniptonis 
Sliort Term Exposure: Symptoms of arsenic poisoning 
usually appear one-half to one hour after ingestion, but may 
be delayed inany hours. Symptoms include a sweetish 
metallic taste and garlicky odor; difficulty in swallowing; 
abdominal pain; vomiting and painful diarrhea; dehydration, 
thirst, and cramps; dizziness, stupor, and delirium, rapid 
heart beat, headache, skin disorders, and coma. 
Loiig Tertit Exposure: Chronic exposure to arsenic 
compounds can cause dermatitis and digestive disorders. 
Renal damage may develop. 
Points of Attrick: Skin and kidneys. 
Merlicrrl Surveillrime: Kidney function tests. Examination 
by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not indzxe 
voniiting when fovniulations confaining petvoleuni solvents 

are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

International Programme on Chemical Safety (IPCS), 
"Health and Safety Guide, Dimethylarsenic Acid, 
Methanearsonic Acid, and Salts," Geneva, Switzerland 
(1 992). 
U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
"Methanearsonic Acid di- and mono-sodium salts." 40 
CFR 180.289. 
http://www.setonresourcecenter.com/4OCFR/Docs/wcd 
0004ciwcd04cfe .a~~ 
California Environmental Protection Agency "Chemical 
List of  Lists," Sacramento CA (February 1997) 

Methamidophos (ANSI) 

Use Type: Insecticide and miticide 
CAS Nuniber: 10265-92-6 
For~iiirlri: C,H 8N 02PS ; C H,O P( O)(N H,) SC H 
Alert: A Restricted Use Pesticide (RUP). Human toxicity 
(long-term): High. 
S'IIOIZYI~~S: 0,s-Dimethyl ester of amide of amidothioate; 
0, S- D i me t h y 1 phosphor am id o t h i o a t  e ; 2 7,3 9 6 ; 
Metamidofos (Spanish); Metamidofos estrella; NSC 
190987; Thiophosphorsaeure-U,S-dimethylesteramid 
(German) 
Trritle Nrinies: ACEPHATE-MET"; BAY 7 1625", Bayer 
Cropscience (Germany); BAYER 71 628", Bayer 
Cropscience (Germany); CHEVRON 9006@,CIievron 
Phillips Chemical (USA); CHEVRON ORTI-10 9006@, 
Chevron Phillips Chemical (USA); FILITOX@; GS-I 3005"; 
HAMIDOP@; METAFOS", Milenia Agro Ciencias (Brazil); 
MONITOR@, Bayer Cropscience (Germany); MTD'; 
NITOFOL"; NURATRON"; ORTHO 9006@, The Scotts 
Company (USA); PATROLE"; PILLARON@; SRA 5 172"; 

EN T 

S U P R A C I D E ~ ;  SWIPE"; TAHMABON"; TAMARON? 
v I T A R O N ~  
Producers: Bayer Cropscience (Germany); Biesterfeld 
Sieinsgluess International. GmbH (Germany); Chevron 
Phillips Chemical (USA); China Chemical (China); Hunan 
Tianyu Pesticide Chemical Group (China); Jiangmen 
Pesticide Factory (China); Ki-Hara Chemicals Ltd. (UK); 
Milenia Agro Ciencias (Brazil); Saeryung Chemicals (South 
Korea); The Scotts Company (USA); Shandong Huayang 
Pesticide Group (China); Shenzhen Guomeng Industry Co., 
Ltd. (China); Sigma-Aldrich Laborcheinikalien (Germany); 
Sinon (Taiwan); Valent BioSciences Corporation and 
Valent USA (USA); Zag0 Asia Ltd. (Singapore) 
Clieriiicril Clms: Organophosphorus 
EPMOPP PC Corle: I0 120 1 
Crrliforiiiri DPR Clieniicril Corle: 1697 
ICSC Nunzber: 0 1 76 
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RTECS Number: TB4970000 
EEC Number: 0 15-095-00-4 
EINECS Number: 233-606-0 
Uses: Methainidophos is a highly active, systemic, residual 
organophosphate insecticideiacaricideiavicide with contact 
and stomach action. Its mode of action in insects and 
mammals is by decreasing the activity of an enzyme 
important for nervous system function called 
acetylcholinesterase. This enzyme is essential in the normal 
transmission of nerve impulses. Methainidophos is a potent 
acetylcholinesterase inhibitor. It is effective against chewing 
and sucking insects and is used to control aphids, flea 
beetles, worms, whiteflies, thrips, cabbage loopers, 
Colorado potato beetles, potato tubeworms, armyworms, 
mites, leafhoppers, and many others. Crop uses include 
broccoli, Brussel sprouts, cauliflower, grapes, celery, sugar 
beets, cotton, tobacco, and potatoes. It is used abroad for 
many vegetables, hops, corn, peaches, and other crops. 
Commercially available formulations include soluble 
concentrate, emulsifiable concentrate, wettable powder, 
granules, ultra-low volume spray and water miscible spray 
concentrate. Generally, inethamidophos is not considered 
phytotoxic if used as directed, but defoliation has occurred 
when applied as foliar spray to deciduous fruit. It is 
compatible with many other pesticides, but do not use with 
alkaline materials. Methainidophos is slightly corrosive to 
mild steel and copper alloys. This compound is highly toxic 
to mammals, birds, and bees. Do not graze treated areas, and 
be sure to wear protective clothing including respirator, 
chemical goggles, rubber gloves, and impervious protective 
clothing. 
Humciii toxicity (long-term)(77): H igh-7.00 ppb, Health 
Advisory 
Fish toxicity (tliresliolrl)(77): Low-l65.16992 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Muinzum Allowtible Residue Levels fur  
Metlirimicloplios (40 CFR 180.315): 

CROP PPm 
Broccoli 1 
Brussels sprouts 1 
Cabbage 1 
Cauliflower 1 
Cotton, undelinted seed 0.1 
Cucumber 1 
Eggplant 1 
Lettuce 1 
Melon 0.5 

Potato 0.1 
Tomato 1 
C~irciriogeiz/~I(iziir(l Cl(issijicritions 
U.S. EPA Carcinogens: Group E, unlikely carcinogen; 
parent acephate is Group C, possible carcinogen 
Label Signal Word: DANGER-POISON 
WHO Acute Hazard: Class 1 b, highly hazardous 

Pepper 1 

Regulatory Authority: 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ= 100110,000 Ib (45,414,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1 ,  
Appendix B) 

kg) 

kg) 

Description: Off-white crystalline solid. Soluble in water; 
solubility = 2.5 x lo6 ppin @ 20°C. Molecular weight = 

141.14. MeltingiFreezing point = 45°C. Vapor pressure = 8 
x 1 0-4 mmHg @ 20OC; 3.75 x 1 O4 inmHg @ 30°C; 2 x 10-’ 
Pa @ 20°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 1, Reactivity 0. Log 
KO,= Negative. Unlikely to bioaccuinulate in marine 
organisms. Often used as a liquid in a carrier solvent which 
may change physical and toxicological properties. 
Iiiconzprrtibilitiex Incompatible with strong acids or alkali. 
Attacks mild steel and copper-containing alloys (technical 
grade). 
Permissible Exposiire Limits in Air: No standards set. 
Determilicition iiz Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.‘”) 
Permissible Coticeritrrition ill Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion and skin contact. 
Hrirnifiil Effects rind Symptoms 
Short Term Exposure: Irritates the eyes. Organic 
phosphorus insecticides are absorbed by thc skin, as well as 
by the respiratory and gastrointestinal tracts. They are 
cholinesterase inhibitors. Symptoms of exposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in  the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coma, loss of reflexes and loss of sphincter 
control. This material is highly toxic; the LD,,, (oral, rat) = 

7.5 mg/kg. Acute exposure to methamidophos may produce 
thc following sings an Symptoms: pinpoint pupils, blurred 
vision, headache, dizziness, muscle spasms, and profound 
weakness. Vomiting, diarrhea, abdominal pain, seizures, and 
coma may also occur. The heart rate may decrease following 
oral exposure or increase following dermal exposure. Chest 
pain may be noted. Hypotension (low blood pressure) may 
be noted, although hypertension (high blood pressure) is not 
uncommon. Respiratory symptoms include dyspnea 
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(shortness of breath), respiratory depression, and respiratory 
paralysis. Psychosis may occur. 
Long Tern? Exposure: The substance may have effects on 
the nervous system, resulting in delayed neuropathy. 
Cholinesterase inhibitor; cumulative effect is possible. This 
chemical may damage the nervous system with repeated 
exposure, resulting in convulsions, respiratory failure. May 
cause liver damage. 
Points ofAttrrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin. eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillnizce: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of poisoning is increased, even 
if results are in lower ranges of  “normal.” Reassignment to 
work not involving organophosphate or carbamate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of  organophosphates. 
First Aid: Speed in removing material from eyes and skin is 
of  extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
ifcontaminated. Seek medical attention immediately. Ifthis 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to amedical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water and induce vomiting. Do not make an unconscious 
person vomit. Obtain authorization of an antidote or 
performance of  other invasive procedures. The effects may 
be delayed. Medical observation recommended. 
Note to physician os authorized niedical personnel: 1,l‘- 
trimethylenebis(4-forinylpyridinium bromide)dioxime (a. k.a 
TMB-4 Dibromide and TMV-4) has been used as an 
antidote for organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Methamidophos,” 
O r e g o n  S t a t e  U n i v e r s i t y ,  C o r v a l l i s ,  O R .  
http:i/extoxnct.orst.ed~i/pips/tnetliatnid htm 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ M e t h a m i d o p h o s , ”  4 0  C F R  1 8 0 . 3  1 5 ,  
http:/:w~~v.epa.~ov/~esticides/food/viewtols.li tin 
U.S. Environmental Protection Agency, “Chemical 
Profile: Methamidophos,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 

Met h am -sod i u m 

Use Type: Fungicide; nematicide, herbicide, soil fumigant, 
algicide 
CAS Number: 137-42-8; 6734-80-1 (dihydrate) 
Fornzulrr: C2M,NNaS2; C2H,NNaS,.2H20 (dihydrate) 
Synonyms: Carbam; Carbamic acid, methyldithio-, 
monosodium salt; Carbamic acid, N-methyldithio-, 
monosodium salt; Carbamic acid, N-methyldithio-, sodium 
salt; Carbamodithioic acid, methyl-, monosodium salt; 
Carbam, sodium salt; Carbathion; Carbathione; Carbation; 
Carbothion; Diethylamino-2,6-acetoxylidide; Methan- 
sodium; N-Methylaminodithioformic acid sodium salt; N- 
Methylaminomethanethionothiolic acid sodium salt: 
M e t  h y 1 c a r  b a m  o d i t  h i o i c s a It ; 
Methyldithiocarbamic acid, sodium salt; SMDC; Sodium 
m e t a m ;  S o d i u m  m e t h a m ;  S o d i u m  N -  
in e t h y  1 a in i n  o d i t  h i o f o  r in a t e ; S o d  i u i n  N- 
in e t h y 1 a in i n o  m e t h a n e  t h i o n  o t h i o I a t e  ; S o  d i LI in 
methylcarbamodithioate; Sodium methyldithiocarbamate; 
S o d  i u in N - m e  t h y  Id i t  h i o c a r b a m  a t e  ; S o d i LI in 
monomethyldithiocarbamate 
Trade Nrinies: A7-VAPAM@; BASAMID-FLUID@; 
BUSAN@, Buckman Laboratories (USA); CHAP-FUME“; 
HERBATIM (dihydrate)@; KARBATION@; KARBATION 
(dihydrate)@; MAPOSOL@; MAPOSOL (dihydrate)@; 
METACIDEO, AMVAC Chemicals (USA); METAM 
(dihydrate)’, AMVAC Chemicals (USA); METAM-FLUID 
BASF@; METHAM DIIHYDRATE (dihydrate)@; MONAM 
(dihydrate)@; N-869@; N 869 (dihydrate)@; NEMATIN’; 
SECTAGON@; S ISTAN@; SM DC (d i hydrate)@; SOL AS AN 
500@; SOLESAN 500@; SOMETAMa; TRAPEX”; 
TRIMATON (dihydrate)@; TRIMATRON@; VAPAM@; 
VAPAM (dihydrate)@; VAPOROOTER (dihydrate)@; 
VDM@; VPM (dihydrate)”; VPM@ Fungicide; VPNm; 
WOODFUME VAPAM@ 
Producers: AMVAC Chemicals (USA); Buckman 
Laboratories (USA); Drexel Chemical (USA); Limin 
Chemical (China); Micro-Flo (USA) J.R. Simplot (USA) 
Clrenzicd Clrrss: Dithiocarbainate 
EPMOPP PC Code: 039003 
Cirlif?orniri DPR Clreniicril Code: 6 16 
RTECS Number: FC2 100000 
Uses: A general soil biocide that is used to control weeds, 
weed seeds, roots, tubers, rhizomes, insects, nematodes and 
soil inhabiting fungi on all food and non-food crops. Also 

a c  i d s o d  i u in 
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used as a pre-planting fumigant in seed beds, vine crops, 
fruit trees, row crops, flowers and ornamentals. 
Environmental friendly; it breaks down after two weeks into 
carbon dioxide, water, and sodium and sulfur in sinall 
amounts. 
Hunzan toxicity (lo~ig-ternz)‘~~): High-1.76768 ppb, CHCL 
(Chronic Human Carcinogen Level) 
Fish toxicity (tlire~lio11)(~~): Intermediate-60.0243 1 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
C(irciiiogeri/HazartI~z(ir(l Clirssijlcritioris 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen and developmental toxin 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
RCRA Section 26 1 Hazardous Constituents 
EPA Hazardous Waste Number (RCRA No.): U384 
EPCRA Section 3 I3 Form R de minimis concentration 
reporting level: 1 .O% 
Marine pollutant (49CFR, Subchapter 172.10 1, 
Appendix B). 

Description: Colorless to white crystalline solid. Readily 
soluble in water; solubility = 722 giL @ 20°C; Unpleasant 
odor, similar to that of carbon disulfide. Molecular weight 
= 129.18, 165.2 1 (dihydrate). MeltingiFreezing point 
decomposes. Boiling point = 110°C (technical product). 
Vapor pressure = 20 mmHg @ 20°C. 
Iiicoriiprrtibilities: Aqueous solutions are corrosive to 
aluminum, copper, brass, and zinc. 
Deterniinatiorz in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Permissible Concentration in Wrrter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Hrirnlfiil Effects rind Synzptonis 
Short Ternz Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin and eyes. 
Medical Surveillrince: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pullnonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 

regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts thc 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Note to physician 
OY authorized niedicul personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

“In-Row Sprayblade Fumigation with Metain Sodium to 
Control Weeds and Diseases,” Skuyit Veg Trials, 
Anderson, W.C. ‘Andy,’ and Haglund, William A, ,  
Washington State University, Mount Vernon, WA. 
h ttp : iiwww . in tve r n o n .wsu . eduiSk ae i tV e e T r  i a I s/ in e t h a 
msodiuin.htnil 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Methazole (ANSI) 

Use Type: Herbicide 
CAS Number: 20354-26-1 
Fornzulri: C,H,CI,N,O, 
Synoriynzs: Caswell No. 549AA; 2-(3,4-Dichlorophe1iyl)-4- 
methyl- 1,2,4-oxadiazolidinedione; 2-(3,4-Dichlorophenyl)- 
4 -met h y I - 1 ,2,4 -ox ad i azo  1 id i n e - 3,5 - d ion e ; 2 - ( 3 ,4  - 
Dichlorophenyl)-4-1nethyl- 1,2,4-oxadiazolidine-3,5-dione: 
1,2,4-0xadiazolidiiie-3,5-dione, 2-(3,4-dichloropIieiiyl)-4- 
methyl-; Oxydiazol 
Trtirle Nmzes: B I OXON Em; CH LORMETHAZOLE@; 
MEZOPUR@; PAXILON@; PROBE@, Sandoz Agro (USA), 
canceled; TUNIC@; VCS 438@ 
EPMOPPPCCorle: 106001; (323300 and 549200 old EPA 
code numbers) 
Crilifimiiri DPU Cliemicril Code: 2673 
RTECS Number: ROO835000 
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Uses: Not registered in the U.S. Methazole is a herbicide 
used on cotton and was voluntarily withdrawn from the U.S. 
market in 1994. 
Hunzriri toxicity (Io~ig-terni)(~~): Low-52.50 ppb, Health 
Advisory 
Fish toxicity (tliresholr~‘77): Very low-592.78286 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
CrirciiiogeIz/Hazrrrrliz(ir(l Clcissijicritions 
California Prop. 65:  Developmental toxin 
TRI Developmental Toxin: Developmental toxin 
Label Signal Word: CAUTION or WARNING 
Regulritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPCRA Section 3 13 Form R de niininiis concentration 
reporting level: 1 .O% 
California 65: Chemicals Known to the State to Cause 
Cancer or Reproductive Toxicity 

Description: Light-tan solid. Practically insoluble in water. 
MeltingiFreezing point = 123°C. Vapor pressure = I x lo-‘ 
minHg @ 20°C. 
Deter~iiinutiuiz in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)].(’*) 
Perriiissible Coriceiitrrrtiori iii Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hariiifirl Effects unrl Syniptonis 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harinful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Methidathion (ANSI) 

Use Type: Insecticide 
CAS Number: 950-37-8 
Fornzulri: C,H, ,N204PS3 

Alert: A Restricted Use Pesticide (RUP). There are no 
residential uses for methidathion. Human toxicity (long- 
term): High 
Syit oiiyms: S- (2,3 - D i h y d r 0- 5 -met h ox y -2 - ox o - 1 ,4,4 - 
thiadiazol-3-methyl); O,O-Dimethyl)-S-(2-methoxy- 1,4,4- 
t h i ad i azo I e- 5 -( 4 H )-o n y I -( 4)- in e t h y I )  - d i t  h i o p h o s p h at 
(German); O,O-Dimethyl)-S-(2-methoxy- 1,3,4-thiadiazole- 
5(4H)-onyl-(4)-methyI)-phosphorodithioate; 0,O-Dimethyl- 
S - ( ( 2 - m e t h o x y -  1,3,4(4H)-thiadiazol-5-on-4-yl)- 
me th y I)d i th iofos faat (Dutch) ; O, O-D i met i I-S-( (2-me to sso i- 
1,3,4(4H)-thiadiazaol-5-on-4-iI)-tnetil)-ditifosfato (Italian); 
O,O-Dimethyl phosphorodithioate S-ester with 4- 
(mercaptotnethyl)2-methoxy-.delra.- 1,3,4-thiadiazolin-5- 
one; DMTP (Japan); ENT 27,193; Metidation (Spanish); S- 
((5-Methoxy-2-0x0- 1,3,4-thiadiazol-3(2H)-yl)methyl)-U, U- 
dimethyl phosphordithioate 
Trrirle Nrinies: CIBA-GElGY@ GS 13005@, Ciba-Geigy 
(Switzerland); FISONS NC’ 2964; GEIGY@ 13005, Ciba- 
Geigy  (Switzerland);  GS- I  3005@, Ciba-Geigy  
(Switzerland); SOMONIC@; SOMONILQ; SURPRACIDE’, 
Gowan Company (USA); SUPRATHION@’, Makhteshim 
Agan (Israel); ULTRACIDE@, Syngenta (Switzerland) 
Producers: Agsin (Singapore); Ciba-Geigy (Switzerland); 
Cognis (Germany); Gowan Company (USA); Ki-Hara 
Chemicals Ltd. (UK); Makhteshim Agan (Israel); Nissan 
Chemical Industry (Japan); Shenzhen Guomeng Industry 
Co., Ltd. (China); Sigma-Aldrich Laborchemikalien 
(Germany); Syngenta (Switzerland) 
Clieniicul Class: Organophosphate 
EPNOPP PC Cotle: 10030 1 
Criliforniri DPR Cliemicul Curle: 1689 
RTECS Nuniber: TE2 100000 
EINECS Number: 2 13-449-4 
Uses: Me th id at h ion is a no ti-sys t em i c organophosphate 
insecticide and acaricide with stomach and contact action. 
The compound is used to control a variety of insects and 
mites in many crops such as nuts, artichokes, olives, cotton, 
fruits, vegetables, tobacco, alfalfa, and sunflowers, and also 
in greenhouses and on rose cultures. It is especially useful 
against scale insects. In Canada, the year 2000 was the last 
year for any significant use of methidathion. Crops i n  
Canada on which it had been applied were canola, mustard, 
sunflower, alfalfa, apple, blueberry, cherry and potato. 
Hunztirz toxicity (long-ternz)(”): High-l .05 ppb, Health 
Advisory 
Fish toxicity ( t l i r e ~ I i o l ( ~ ( ~ ~ ) :  Extra high-0.150 19 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Mrisiniuni Allowrihle Residue Levels f o r  
Metliirlritliiorz (40 CFR 180.298): 

CROP PPm 
A I fa1 fa 12 
Alfalfa, hay 12 
A I mond, hu I Is 6 
Artichoke, globe 0.05 
Cotton, undelinted seed 0.2 
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Fruit, citrus, except mandarin 2 

Fruit, stone, except cherry 0.05 

Grass, hay 12 

Longan 0.1 

Fruit, pome 0.05 

Grass 12 

Kiwifruit 0.1 

Mango 0.05 
Nuts 0.05 
Olive 0.05 
Peach 0.05 
Pecan 0.05 
Safflower, seed 0.5 
Sorghum, forage 2 
Sorghum, grain, grain 0.2 
Sorghum, grain, stover 2 

Sugar apple 0.2 
Starfruit 0.1 

Sunflower, seed 0.5 
Tangerine 6 
Walnut 0.05 
CurcinogedHazard Classijicntions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: DANGER or WARNING 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regulutory Authority: 

Banned or Severely Restricted (Philippines) (UN)(13) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (227/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Extremely Hazardous Substance (EPA-SARA) (TPQ = 

500)”’ 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 

kg) 

kg) 

Description:Colorless crystalline solid. Very slightly 
soluble in water; solubility = 225 ppm @ 20”C.Molecular 
weight = 302.35. MeltingiFreezing point = 3940°C.  Vapor 
pressure = 3.4 x mmHg @ 20°C; 0.186 mPa @ 20°C. 
Incompatibilities: Reacts with strong oxidizers. When 
heated to decomposition, this chemical forms toxic oxides 
of nitrogen, phosphorus, and sulfur. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Concentratiorz in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 

Harmful Eflects and Symptoms 
Mort Term Exposure: This material is poisonous to 
humans. Its toxic effects are by action on the nervous 
system. Organic phosphorus insecticides are absorbed by the 
skin, as well as by the respiratory and gastrointestinal tracts. 
They are cholinesterase inhibitors. Symptoms of exposure 
include headache, giddiness, blurred vision, nervousness. 
weakness, nausea, cramps, diarrhea, and discomfort in the 
chest. Signs include sweating, tearing, salivation, vomiting, 
cyanosis, convulsions, coma, loss of reflexes and loss of 
sphincter control. Human volunteers ingesting 0.1 1 
mgikgiday for 6 weeks had no clinical effects. The LD,,, 
(oral, rat) = 20 ingikg (highly toxic). Symptoms are similar 
to parathion poisoning and may include nausea, vomiting, 
abdominal cramps, diarrhea, excessive salivation, headache, 
dizziness, giddiness, weakness, muscle twitching, difficult 
breathing, sensation of tightness of chest, blurring or 
dimness of vision, and loss of muscle coordination. Death 
may occur from failure ofthe respiratory center, paralysis of 
the respiratory muscles, intense bronchoconstriction, or all 
three. Delayed pulmonary edeina may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poiiits ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Swrveilluri ce: M ed i ca I observation i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexpos~ire O C C L I ~ S ,  

repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an  anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Eyes: Speed in removing 
material from eyes and skin is of extreme importance. Eye 
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contact can cause dangerous amounts of  these chemicals to 
be quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion; Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In soiiie 
cases you may be specifically instructed by poison control 
to induce vomiting by way o j 2  tablespoons of syrup of 
ipecac (adult) washed down with a cup ofwater. DO NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and inuscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 

reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of  1 .O to 2.0 mg 
or pediatric dose of  0.01 mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should bc 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25  to  50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in  a life-threatening 
situation, one-halfofthe total dose can be given per ininute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of  
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 
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Methiocarb 

Use Type: Acaricide, molluscicide and insecticide 
CAS Nunzber: 2032-65-7 
Fornzulri: C , ,  H,,NO,S; C,H2(SCH,)(CH,),0CONHCH3 
Alert: A Restricted Use Pesticide (RUP) except for 
residential applications. 
S ~ I Z O I I ~ I ? ~ S :  Carbarnic acid, methyl-, 3J-dimethyl-4- 
(methy1thio)phenyl ester; Carbatnic acid, N-methyl-, 4- 
(methylthio)-3,5-xylyl ester; Carbamic acid, methyl-, 4- 
(methylthio)-3,5-xylyl ester; 3,5-Dirnethyl-4-tnethyl 
tnercaptophenyl-N-methyl-carbamate; 3,5-Ditnethyl-4- 
(methy1thio)phenol tnethylcarbatnate; 3,5-Ditnethyl-4- 
methylthiophenyl N-methylcarbamate; 3,5-Diinethyl-4- 
(methy1thio)phenyl methylcarbarnate; EBT 25,726; 
Mercaptoditnethur; Methyl carbamic acid 4-(inethy1thio)- 
3,5-xylyl ester; 4-Methylmercapto-3,5-dimethylphenyl N- 
m e t h y 1 c a r  b a in a t e ; 4 - M e t h y I ni e rc a p t  o -3,s -xy  I y I 
met h y 1 car barn ate ; 4 -Met h y 1 t h i 0- 3 , s  - d i ni e t h y 1 p hen y I 
in e t h y 1 c a r b  a in a t e  ; 4 - ( M e t h y It h i 0)  - 3,s  - x y 1 y I - N- 
in e t h y I c a r b a  in a t e ; 4 - ( M e t h y I t  h i 0 )  - 3 , s  - x y I y I 
methylcarbarnate; Metiocarb (Spanish); Metmercapturon; 
Phenol, 3,5-dirnethyl-4-(Methylthio)-, methylcarbarnate; 
MXMC 
Trade Nlinies: AI3-25726@; ALCO SLUB”M@, Amvac 
Chemical (USA), canceled 9/29/1988; B 37344@, Bayer 
Cropscience (Germany); BAY 5024@, Bayer Cropscience 
(Germany); BAY 9026@, Bayer Cropscience (Germany); 
BAY 37344@, Bayer Cropscience (Germany); BAYER 
37344@, Bayer Cropscience (Germany); DCR 736@; 
DRAZA@; DRAZA G MICROPELLETS@; H 321@; 
MESUROL@, Bayer Cropscience (Germany); Gowan 
Company (USA); METHIOCARBE@; OMS-93@; PBI 
SLUG CARD@; PROVADA@, Bayer Cropscience 
(Germany); SD 9228@; SLUG-GETA@, Chevron Chemical 
(USA), canceled 1113011992 
Producers: Bayer Cropscience (Germany); Gowan 
Company (USA); Sigma-Aldrich Laborchernikalien 
(Germany) 
Clieniictil Clrrss: Carbamate 
EPMOPP PC Code: 10050 1 
Cdiforniir DPR Clieniicd Code: 375 
RTECS Number: FC5775000 
EINECS Nunzber: 2 17-99 1-2 
Uses: Used to control slugs and snails, soil insects and 
spider mites in poine fruit, stone fruit, hops, strawberries, 
potatoes, beets, maize, vegetables and ornamentals. Also 

used as seed treatment to control fruit flies on maize and 
bird repellant on berries and cherries. Methiocarb producers 
deleted all food uses from their product labels between 
1989-92. It is a Restricted Use Pesticide (RUP) except for 
residential applications. 
Hunirrn toxicity (long-terni) (77): I ti te rtne d i at e-3 5.0 0 p p b . 
Health Advisory 
Fish tuxicity (thresh olrl) (77): Extra h igh-0.045 97 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
C~irciIiogeii/H(iznrrl CIrissi@atiorzs 
U.S. EPA Carcinogens: Group D, unclassifiable, 
insufficient data 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regulrrtory Autliority: 

Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CEKCLA, see below) 
EPA Hazardous Waste Number (RCRA No.): P199 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FR15654, Universal Treatment 
Standards: Wastewater (mgiL), 0.056; Nonwastewater 
(mgikg), 1.4 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500A 0,000 Ib (22714,540 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 I3 Form R de minimis concentration 
reporting level: I .O% 
AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California 
U.S. DOT Regulated Marine Pollutant (49CFR172. I0 I ,  
Appendix B) as tnercaptoditnethur 

kg) 

DescrQtion: Methiocarb is a colorlcss crystalline powder. 
Vary slightly soluble in water; solubility = 25 ppm @ 20°C. 
Molecular weight = 225.32. MeltingiFreezing point = 

117-1 18°C. Vapor pressure = 1 x mmHg @ 20°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flamiuability I ,  Reactivity 0. Log = 

2.94. Values at or above 3.0 are likely to bioaccuinulate in 
marine organisms. 
Permissible Conceiitrrrtiori in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eutry: Inhalation, ingestion, skin and/or eye 
contact. 
Hirrnzful Efjccts arid Syniptonzs 
Sliort Ternz Exposure: Contact irritates the skin and eyes. 
Inhalation will irritate the respiratory tract. As a carbainate 
insecticide, this compound is a reversible cholinesterase 
inhibitor and acts on the nervous system. I t  i s  classified as 
very toxic, and the probable oral lethal dose for humans is 
50-500 tngikg or between 1 teaspoon and 1 ounce for a 150 
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Ib adult. Symptoms include salivation, slowed heartbeat, 
spontaneous urination and defecation, labored breathing, 
headache, blurred vision. tremor, slight paralysis, and 
muscle twitching. Exposure to carbarnate poisoning can also 
result in nausea, vomiting, diarrhea, and abdominal pain, 
convulsions, coma and death. Carbatnate insecticides inhibit 
the cholinesterase activity ofenzymes, causing accumulation 
of acetylcholine at synapses and altering the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Ternz Exposure: The substance may have effects on 
the central nervous system and the liver. 
Points ofilttrick: Central nervous system, liver, plasma and 
red blood cell cholinesterase. 
Merlicrrl Surveillrrnce: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of  poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving organophosphate or carbatnate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of  the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of  organophosphates. 
FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbatnate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do N O T  induce vomiting.’ If conscious, alert, 
and able to swallow, rinse mouth and have victim drink4 to 
8 ounces of  water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of  water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In soim cases you may be 
specificully inslructed by poison control to induce vomiting 

by way o j2  tablespoons ojsyrup ojipecac (adult) washed 
down with u cup of water. Do N O T  give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbatnate pesticides, 
immediately remove the victim froin the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. D o  N O T  use mouth-to-mouth 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bagltnask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized nwdical personnel. 
Administer atropine, 2 tng (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 ing 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbatnate poisonings. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Methiocarb,” 
W a s h i n g t o n ,  D C  ( F e b r u a r y  1 9 9 4 ) .  
littp:i/ww\~.epa. ~ov’REDs!factsheets/O5771act.pdf 
U.S. Environmental Protection Agency, “Chemical 
Pro fi I e : Met h i ocarb,” Wash ing ton, DC, Ch e i n  i ca I 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Serviccs, 
“Hazardous Substance Fact Sheet, Mercaptoditnethur,” 
Trenton NJ (November 1999). 
h t t p : / /~vwv ,  state. ti j .II s/h ea I th/eoh/rt k we b/ 1 I 6 5. pd f 

Methomyl (ANSI) 

Use Type: Insecticide and acaricide 
CAS Niinzber: 16752-71-5 
Forniulri: C,H ,0N202S 
Alert: A Restricted Use Pesticide (RUP) 
S y  ii u n y n z s :  t h i o - N -  
(Mmthylcarbamoyl)oxy-,methyl ester; Acetimidothioic acid, 
methyl-N-(methylcarbatnoyl) ester; E N T  2 7 J 4  1 ; 
E t ha ti i in i d o  th i c N- [(in e t h y I a in i no)c  a rb  o n y I ]  ; 
M e s o m i l e ;  M e t h y l  N -  
[inethylamino(carbonyl)oxy]ethanitnido)tliioate; Methyl-N- 
[tnethyl(carbatnoyl)oxy]thioacetitnidate; S-Mcthyl-N- 
(met h y I car bam oy  I ox y )t h i o a c  e t i in id ate ; 2 -Met  h y I t h i o - 
propionaldehyd-0-(methylcarbatnoyl)oxitn (German); 

A c e  t i in i d  i c a c i d ,  

a c  id , 
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Metomil (Italian); Metoinilo (Spanish); 3-Thiabutan-2- 
one,O-(methylcarbamoyl)oxime 
Trrrrle Names: ACINATE@; AGRINATE@; CIMETLE@, 
Alcotan Laboratories (Spain); DUPONT 1 179@, DuPont 
Crop Protection (USA); FRAM FLY KILL@; FLYTEK@; 
IMPROVED BLUE MALRIN SUGAR BAIT@, Wellmark 
International (USA); IMPROVED GOLDEN MALRIN 
BAIT@, Wellinark International (USA); INSECTICIDE 
1179@, Dupont Crop Protection (USA); KIPSlN@; KUIK@, 
Rotam Agrocheinical (Hong Kong); LANNATE@, Dupont 
Crop Protection (USA); LANOX 90@; LANOX 216"; 
METHOMEX@, Makhteshiin Agan (Israel); MEMILENEB; 
METHAVIN@; NU-BAIT Il@; NUDRIN'; PILLARMATE'; 
RENTOKILL@; RENTOKIL FRAM FLY BAIT@; 
RIDECT'; SD 14999@; SOREX GOLDEN FLY BAIT@; 
WL 18236@ 
Prorlwcers: Makhteshiin Agan (Israel); Agro-care Chemical 
Industry Group (China); Agsin (Singapore); Alcotan 
Laboratories (Spain); ATOFINA (France); Biesterfeld 
Sieinsgluess International. GinbH (Germany); China 
Chemical (China); Dupont Crop Protection (USA); 
Ehrenstorfer, Dr. (Germany); Hebei Huafeng Chemical 
Group (China); Hokko Chemical Industry (Japan); Jingma 
Chemicals Ltd. (China); Ki-Hara Chemicals Ltd. (UK); 
Makhteshim Agan (Israel); Rhone-Poulenc Agro France 
(France); Rotain Agrocheinical (Hong Kong); Saeryung 
Chemicals (South Korea); Shangdong Baoyuan Chemical 
(China); Shandong Huayang Pesticide Group (China); Shell 
Oil (UK); Shenzhen Guoineng Industry Co., Ltd. (China); 
Sigma-Aldrich Laborcheinikalien (Germany); Sinon 
(Taiwan); Wellmark International (USA); Wuxj Ruize 
Pesticide (China) 
Clretiiicrrl Clrrss: Carbamate 
EPMOPP PC Corle: 09030 1 
Cdiforiiiri DPR Clienzicrrl Corle: 3 83 
ICSC Number: 0 I 77 
RTECS Nuntber: AK2975000 
EEC Nuntber: 006-045-00-2 
EINECS Number: 240-8 15-0 
Uses: Methoinyl is broad spectrum insecticide that is 
particularly effective against organophosphorus resistant 
pests. It is used as an acaricide to control ticks and spiders. 
It is used for foliar treatment of vegetable, fruit and field 
crops, tobacco, cotton, commercial ornamentals, and in and 
around poultry houses and dairies. It is also used as a fly 
bait. Methomyl is effective as a "contact insecticide," 
because it kills target insects upon direct contact, and also 
as a "systemic insecticide" because of its capability to cause 
overall "systemic" poisoning in target insects, after it is 
absorbed and transported throughout thc pests that feed on 
treated plants. It is capable of being absorbed by plants 
without being "phytotoxic" or harmful, to the plant. 
ffumtrn toxicity (I~~iig-teriit)(~'): Very low-200.00 ppb, 
Health Advisory 

Fish toxiciQ (th re~liolrl)'~~): In termed iat e-80.2 5 646 pp b , 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowrrble Resirlue Levels for Metlioniyl 
(40 CFR 180.253): 
CROP 
Al fa1 fa 

Asparagus 
Avocado 
Barley, grain 
Barley, hay 
Barley, straw 
Bean, dry 
Bean, forage 
Bean, succulent 
Beet, garden, tops 
Bermudagrass 
Bermudagrass, hay 
Blueberry 
Broccoli 
Brussels sprouts 
Cabbage 
Cabbage, chinese, bok choy 
Cauliflower 
Celery 
Collards 
Corn, forage 
Corn, grain 
Corn, stover 
Corn, sweet, kernel plus 
cob with husks removed 

Cotton, undelinted seed 
Cucurbits 
Dandelion, leaves 
Endive 
Grape 
Grapefruit 
Hop, dried cones 
Kale 
Leek 
Lemon 
Lentil 
Lettuce 
Mint, tops 
Mustard greens 
Nectarine 
Oat, forage 
Oat, grain 
Oat, hay 
Oat, straw 
Onion, green 
Orange 
Parsley 
Pea 
Pea, field, vines 

Apple 

PPm 
10 

1 
2 
2 
1 

10 
10 
0.1 

10 
2 
6 

10 
40 

6 
3 
2 
5 
5 
2 
3 
6 

10 
0.1 

10 

0.1 
0.1 
0.2 
6 
5 
5 
2 

12 
6 
3 
2 
0. I 
5 
2 
6 
5 

10 
1 

10 
10 
3 
2 
6 
5 

10 
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Peach 
Peanut 
Pear 
Pecan 
Pepper 
Pomegranate 
Rye, forage 
Rye, grain 
Rye, hay 
Rye, straw 
Sorghum, forage 
Sorghum, grain, grain 
Soybean 
Soybean, forage 
Spinach 
Strawberry 
Swiss chard 
Tangerine 
Tomato 
Turnip, greens 
Vegetable, brassica, 
leafy, group 5 

Vegetable, fruiting, group 8 
Vegetable, leafy 
Vegetable, root crop 
Watercress 
Wheat, forage 
Wheat, grain 
Wheat, hay 
Wheat, straw 

5 
0.1 
4 
0.1 
2 
0.2 

10 
1 

10 
10 

1 
0.2 
0.2 

10 
6 
2 
6 
2 
1 
6 

6 
0.2 
0.2 
0.2 
6 

10 
1 

10 
10 

Crirciiiogeri/H(iz(ir(l Clcrssificutioiis 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: DANGER 
WHO Acute Hazard: Class lb ,  highly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regirlri tory Au tliority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)(33) 
(N I OSH)”) (Several States)(”) 
AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
Permissible Exposure Limits for Chemical Contaminants 
(C A LiO SH A) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California 
EPA Hazardous Waste Number (RCRA No.): PO66 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 I FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.028; Nonwastewater 
(mgikg), 0.14 
Safe Drinking Water Act: Priority List (55 FR 1470) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (227/4,540 
kg) 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, I00 Ib 
(45.4 kg) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Methoinyl is a white crystalline solid with a 
slight sulfurous odor. MeltingiFreezing point = 78-79°C. 
Vapor pressure = 6.8 x lo-’ Pa @ 20°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability I ,  Reactivity 0. Moderately soluble 
in water; solubility = 5.8 x lo4 ppin @ 25°C. Vapor pressure 
= 1 x ininHg @ 20°C. Log KO, = 0.69. Unlikely to 
bioaccuinulate i n  marine organisms. 
IIiconipcitibilities: Strong bases. strong oxidizers. Heat 
causes decomposition forming toxic and irritating fuines 
including nitrogen oxides, sulfur oxides, hydrogen cyanide, 
methyl isocyanate. 
Pernzissible Exposure Limits in Air: There is no OSHA‘’) 
PEL The NIOSH‘’) 10-hour TWA and the ACGIH‘’) 8-hour 
TWA is 2.5 ingird. HSE‘”’ has set the same TWA and adds 
the notation “skin” indicating the possibility of Cutaneous 
absorption. Further, several states have set guidelines or 
standards for inethomyl in  ambient air(’’) ranging from 25 
pgim’ (North Dakota) to 40 pgitn’ (Virginia) to 50 p g h 3  
(Connecticut) to 59.5 pglm’ (Nevada). 
Deteriizimtiorr iii Air: OSHA versatile sampler-2; Reagent; 
High-pressure liquid chroinatographyiUltraviolet detection; 
NIOSH IV, Method #5601(’*). 
Permissible Coiiceiitrtitioiz iii Wuter: The USEPA has 
calculated a no-observed-adverse-effects-level (NOAEL) of 
2.5 mglkgiday from which a lifetime health advisory of 175 
pg1L has been calculated. The State of Maine has set a 
guideline for methomyl in drinking water@’) of 50 pgil,. 
Deteriiz in ution in Wrr ter: By h i gh - p e r fo r m an c e 1 i q u id 
chromatography as described in  EPA Health Advisory cited 
below. 
Ruutes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hririii fir1 Effects arid Syniptonis 
Sliort Term Exposure: Cholinesterase inhibitor. Irritates the 
eyes. May affect the nervous system, resulting in respiratory 
failure, convulsions. Exposure may result in  death. 
Methotnyl has high oral toxicity, moderate inhalation 
toxicity and low skin toxicity. The probable oral lethal dose 
for humans is between 7 drops and 1 teaspoon for a 150 
pound adult. Death is due to respiratory arrest. Acute 
exposure to methomyl usually leads to a cholinergic crisis. 
Signs and symptoms may include increased salivation, 
lacrimation (tearing), spontaneous defecation, and 
spontaneous urination. Pinpoint pupils, blurred vision, 
tremor, muscle twitching, and loss of muscle coordination 
may occur. Mental confusion, convulsions, and coma may 
also be noted. Gastrointestinal effects include nausea, 
voin it ing, diarrhea, and abdoin inal pa in. Bradycardia (s I ow 
heart rate) occurs frequently. Dyspnea (shortness of breath), 
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pulmonary edema, and respiratory arrest may also occur. 
Carbamate insecticides inhibit the cholinesterase activity of 
enzymes, causing accumulation ofacetylcholine at synapses 
and altering the way in which nervous impulses are 
transmitted. However, within several hours carbamates 
spontaneously detach from the enzymes. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Methomyl may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. May cause 
anemia. 
P o i m  of Attrick: Eyes, respiratory system, central nervous 
system, cardiovascular system, liver, kidneys, blood 
cholinesterase 
Medical Surveillance: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of  poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving carbamate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of  the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of  water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In sonie cases you n7ry he 
speciJically instructed by poison control to induce voiiiiting 
by way of 2 tablespoons of syrup of ipecac (udultj washed 
do’ow17 with a cup ofwater. Do NOT give activated charcoal 

before or with ipecac syrup. Inhalalion: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbainate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do N O T  use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized inedicul pevsonnc: 
Administer atropine, 2 mg (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
nofe: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
Refererices: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Inforination Profile, Methomyl,” Oregon 
State University, Corvallis, OR (June 1996). 
http://extoxnet.orst.edu:pil~s/niet~~@in~l. htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Methomyl,” 180.253, 
h t t l ~ : i i \ ~ ~ v \ ? i . e p a . g o v / p e s t i c i d e s i f o o  
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Methomyl,” 
Trenton, NJ (September 1999). 
h t t p : / ~ ~ ~ ~ ? . ; ~ v . s t a t e . n ~ . u s i h c a l t l i l e o h ~ ~ ~ t k ~ ~ e b ~  I 208.pdf 
U.S. Environmental Protection Agency, Methomyl, 
Health and Environmental Effects Profile No. 125, 
Wash., DC, Office of Solid Waste (April 30, 1980). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Rcport” 2, No. 5, 79-8 I (1982). 
U.S. Environmental Protection Agency, “Health 
Advisory: Methomyl,” Washington, DC, Office of 
Drinking Water (August 1987). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Methomyl,” DC, Chemical Emergency 
Preparedness Program (Nov. 30, 1987). 

Met h o prene 

Use Type: Insect growth hormone 
CAS Number: 40596-69-8 
Forrnulrr: C,,H3,03 
Syrzorzyms: 2,4-Dodecadienoic acid, 1 I -methoxy-3,7,1 1 - 
trimethyl-, ispropyl ester, (E,E)-; 2,4-Dodecadienoic acid, 
1 1 -methoxy-3,7,1 1 -trimethyl-, I -methylethyl ester, (E,E)-; 
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Isopropyl (2E,4E)-  1 1 -methoxy-3,7,1 1 -trimethyl-2,4- 
dodecadienoate; Isopropyl (E,E)- I 1 -1nethoxy-3,7,11- 
trimethyl-2,4-dodecadienoate; (E,E)- 1 1 -Methoxy-3,7,11- 
trimethyl-2,4-dodecandienoate; 1 -Methylethyl (E,E)- I I - 
inethoxy-3,7,11 -trirnethyl-2,4-dodecadienoate 
Trade Nnnzes: ALTOSID@, Wellinark International (USA); 
APEX@; DIACON@; DIANEX@; E N T  7O,46OQ; 

MOORMAN’S@ IGR CATTLE CONCENTRATE; 
OVITROL@; PHARORID’; PRECOR@; ZR-5 15@ 
Producers: We I 1 mark Intern at iona I ( U S A) 
EPA/OPP PC Corle: 105401; (549500 old EPA code 
number) 
Criliforiiin DPR Clreniicril Corle: 1784 
Uses: Methoprene is an insect growth regulator (IGR) used 
against a variety of  insects including horn flies, mosquitoes, 
beetles, tobacco moths, sciarid flies, fleas (eggs and larvae), 
fire ants, pharoah ants, midge flies and Indian ineal moths. 
Controlling some ofthese insects, inethoprene is used in the 
production of  a number of  foods including meat, milk, 
mushrooms, peanuts, rice and cereals. It also has several 
uses on domestic animals (pets) for controlling fleas and to 
control insects in wastewater, sludge beds and ponds. 
U S .  Miixiniuni AIIowirhle Resirlue Levels for Metliopreiie 
(40 CFR 180.1033): 
Methoprene is exempt from the requirement of  a tolerance 
in or on raw agricultural commodities when used to control 
mosquito larvae including pastures, rice fields, vineyards, 
date palm orchards, nut orchards, berry orchards, and fruit 
orchards. 
Crirciiiogeri/Hrrzrirrl Cl~rssijkrrtions 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulutory Autli ority : 

Actively registered pesticide in California. 
FIFRA, 40 CFR 185: tolerances for pesticides in food 
FIFRA, 40 CFR 186: tolerances for pesticides in animal 

Description: Amber colored liquid. Faint fruity odor. 
Slightly soluble in water; solubility = 1.40 ppm. Molecular 
weight = 3 10.5 1. Boiling point = 135 @ 0.06 ininHg. 
Perniissihle Concentrution iii Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrrmifiil Effects rind Syniptonis 
Short Terni Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iinmediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 

 EXTINGUISH^; FLEATROL~; KABAT@; MANTA@; 

feeds. 

begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce voiniting when 
forinulations containing petroleum solvents are ingested. 
References: 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Insect Growth Regulators Fact 
S h e e t , ”  ( D e c e m b e r  6 ,  2 0 0 1 ) .  
http://www.epa.eovloppbppd llbiopesticidesiingredients 
lfactsheetslfactsheet iKr.htin 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Fact Sheet, Methoprene,” 
Office o f  Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( J u n e  2 0 0 1 ) .  
http:l/www.epa.eov/oppbppd 1 lbiopesticideslinqredients 
lfactsheetsifactsheet 10540 I .pdf 
U.S. Environmental Protection Agency, Offke  of 
Pesticide Programs, Pesticide Residue Litnits, 
“ M e t h o p r e n e , ”  4 0  C F R  I 8 0 . 1 0 3 3 ,  
l i t t~~: / l~\ . .w~~.eDa.~~~v/pest ic idesl~ood/viewt~~ls . i i t i i i  
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Methoprene,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  OR ( J u n e  1 9 9 6 ) .  
http:/le?ctoxnet.oist.edu!pips/tnetliopre.htm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Methoxyc h lor 

Use Type: Insecticide 
CAS Nuniher: 72-43-5 
Forniulrr: C,,H i5C1302; H3COC,H,CH(CC13)C,H,0CH, 
Alert: A General Use Pesticide (GUP). 
Synonyms: Benzene , 1 , I  I-( 2,2,2- t r ic h lo roe t h y I idene) b is [ 4- 
inethoxy-1; 2,2-bis@-anisyl)-l, I ,  1 -trichloroethane; I ,  I - 
Bis(p-1nethoxyphenyl)-2,2,2-tricliloroethane; 2,2-Bis(p- 
m e t h o x y p h e n y 1 ) -  1 , 1 , 1  - t r i c h l o r o c t h a t i e ;  
D i a n i s y l t r i c h l o r e t h a n e ;  2 , 2 - D i - p - a n i s y l -  I ,  I ,  1 - 
t r i c h 1 o r  o e t h a n  c ; p ,  p ‘ -  
Diinethoxydiphenyltrichloroethane; Diinethoxy DT; 2,2-@- 
M e t h o x y p h e n y 1 ) - l , l ,  1 - t r i c h l o r o e t h a n e ;  D i ( p -  
methoxypheny1)-tricliloro methyl methane; DMDT; p,p’- 
DMDT; ENT I ,7 16; Methoxide; Methoxo; p,p’- 
Methoxychlor; Methoxy DDT; Metoksychlor (Polish); 
Metoxicloro (Spanish); NCI-C00497; I ,  I ,  1 -Trichloro-2,2- 
bis(4-methoxy-pheny1)aethane (German); I ,  1, I -Trichloro- 
2,2-bis(p-anisyl)ethane; I ,  1,1 -Trichloro-2,2-bis(p-  
inethoxypl1enol)ethanol; 1, I ,  1 -Trichloro-2,2-bis(pI- 
methoxyphenyl )e thane ;  l,l,l-Trichlor0-2,2-di(4- 
1nethoxyphenyl )e thane ;  I, I ,  1 -Tr ich loro-2 ,2-d i (p-  

D i in e t h o x y  - D D T ;  
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methoxypheny1)ethane; 1,1-(2,2,2-Trichloroethylidene) 
bis(4-methoxybenzene) 
Trade Nrinzes: (The U.S. EPA lists 826 active and/or 
cance led  p roduc t s  conta in ing  me thoxych lo r )  

METOX@; MOXIE@; PRENTOX@, Prentiss Inc. (USA) 
Prorlucers: Bonide Products (USA); Drexel Chemical; 
DuPont; Ehrenstorfer, Dr. (Germany); Prentiss Inc; Sigma- 
Aldrich Laborchemikalien (Germany) 
Clienzicrrl Clriss: Organochlorine; Halo-organics 
EPA/OPP PC Corle: 03400 1 
Crrlifornirr DPR Clienzical Corle: 3 84 
JCSC Number: 1306 
RTECS Number: KJ3675000 
EINECS Number: 200-779-9 
Uses: Methoxychlor was introduced as an insecticide in 
1945. It is a close relative of DDT and has been increasing 
in use since the ban on DDT in 1972 because of its very low 
inaininalian toxicity for home and garden, on domestic 
animals for fly control, for elin bark-beetle vectors of Dutch 
elm disease, and for blackfly larvae in streams. 
Methoxychlor is registered for about 87 crops such as 
alfalfa; nearly all fruits and vegetables, corn, wheat, rice, 
and other grains; beef and dairy cattle; and swine, goats and 
sheep, and for agricultural premises and outdoor fogging. It 
is available in wettable and dust powders, emulsifiable 
concentrates, granules, and as an aerosol. It in combined in 
formulations with malathion, parathion, piperonyl butoxide, 
and pyrethrins. 
H I I I I ~ U I ~  toxicity (Iong-ter~iz)(~~: In t ermed iate4O. 00 p p b, 
MCL (Maximuin Contain inant Level) 
Fish toxicity ( t l ~ r e s l i o l r ~ ( ~ ~ ~ :  Extra high-0.1 13 10 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(rxinzrrnz Allowrrble Levels for  Metlioxyclilor: 
The EPA limits the amount of inethoxychlor present in 
agricultural products to 1-100 ppm. The Food and Drug 
Administration (FDA) limits the amount ofinethoxychlor in 
bottled water to 0.04 ppm. 
Crirciiiogeri/Hrrzrrrrl Clrrssijkwtions 
U.S. EPA Carcinogcns: Group D, unclassifiable, 
insufficient data 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrrtory Autliority: 

C H E M F O R M ~ ;  HIGALMETOX@); MARLATE@; 

Banned or Severely Restricted (In Agriculture) (Several 
Countries) (UN)(I3) 
Air Pollutant Standard Set (ACGIH)") (DFG)'3) (HSE)'331 
(OSHA)('*) (Arge~~tina)'~' '  (Several States)(") 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as pyrethrum 
Actively registered pesticide in California. as pyrethrins 
and pyrethrum 

MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
Clcan Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 1 ,  9/9/92); Section 
3 13 Water Priority Chemicals (57FR4 133 1 ,  9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U247 
RCRA Toxicity Characteristic (Section 26 1.24), 
Maximum 
Concentration of Contaminants, regulatory level, 10.0 
ingIL 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FR1.5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.25; Nonwastewater 
(mgikg), 0.18 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
trgiL): SOSO(2); 8270( 10) 
Safe Drinking Water Act: MCL, 0.04 mg/L; MCLG, 0.04 
mgIL; Regulated chemical (47 FR 9352); Priority List (55 
FR 1470) 
EPCRA Section 304 RQ: CERCLA, I Ib (0.454 kg) as 
pyrethrins 
SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.45 kg) 
EPCRA Section 3 13 Form R de iiirniiiiis concentration 
reporting level: I .O% 
Canada, WHMIS, Ingredients Disclosure List 

The EPA limits the amount of inethoxychlor present in 
agricultural products to 1-100 ppin. 
Description: Methoxychlor is a colorless to tan solid. Slight 
fruity odor. Practically insoluble in water; solubility = 3.9 x 
10' ppm @ 24°C. Molecular weight = 345.64. 
Melting/Freezing point = 89°C; 78°C (technical product). 
Vapor pressure = very low. Hazard Identification (based on 
NFPA-704 M Rating System): Health 2, Flaininability 1 ,  
Reactivity 0. Log KO," = 5.1. Values above 3.0 are likely to 
bioaccuiniilate in marine organisms. 
JIiconiprrtibilities: Oxidizers 
Pernzissible Exposure Limit5 in Air: The OSHA'" 8-hour 
TWA is 15 n1g/m3. HSE'3'1 and the ACGIH") set a TWA 
level of 10 mgim'. The NIOSH") IDLII level = [Ca] 5,000 
ingiin'. The German DFG") MAK value is 15 mg/m3. 
Argentina(jsl has set both a TWA and an STEL at I0 nig/m' 
i n  workplace air. Several states have set guidelines or 
standards for methoxychlor in  ambient air'60' ranging from 
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23.8 pg/m’ (Kansas) to  35.07 pg/m3 (Pennsylvania) to 100 
pg/m3 (North Dakota) to 160 pgim’ (Virginia) to 200 pglm’ 
(Connecticut) to 238 pg/1113 (Nevada). 
Determination iiz Air: Filter; Isooctane; Gas 
chromatography/Electrochemical detection; NIOSH I1(4), 
Method #S371(’*). 
Perniissible Concefitrution in Wnter: The U.S. EPA limits 
the amount of methoxychlor that may be present in drinking 
water to 0.04 parts of  methoxychlor per million parts of  
water (0.04 ppm or 400 pg/L(”)). The U.S. EPA also limits 
the amount of methoxychlor present in agricultural products 
to 1-100 ppm. The WH0””has  recommended a limit of  30 
pgiL of  methoxychlor for drinking water. A U.S. 
recommendation for bottled water for drinking purposes was 
100 pg/L. Mexico(35) has set limits for methoxychlor of4.0 
pgiL in  coastal waters, 40.0 pglL in estuaries and 35 pg/L 
in recovery waters used for drinking water supply. Several 
states have set guidelines or standards for methoxychlor in 
drinking water(“). These range from a standard of 100 pg/L 
in Arizona and a guideline of  100 pg/L in Maine to a 
guideline of  340 pg/L for Minnesota. 
Deterniination iti Wrrter: By I iqu id/] iqu id extraction 
followed by identification by gas chr~matography(~’). 
Routes of Entry: Inhalation, ingestion, skin and/or eyes. 
Passes through the skin. 
Hrrrnzful Effects utid Syniptoms 
Sliort Term Esposrrre: Inhalation: The results ofaccidental 
exposure and animal studies suggest that high levels may 
cause irritation to nose and throat, headache, nausea, 
vomiting, staggering walk, drowsiness, convulsions, coma 
and death. Skin: Absorbed in significant amounts especially 
when dissolved in organic solvents. Local irritation and 
numbing of  affected area may be experienced. Eyes: May 
cause irritation. Ingestion: Symptoms are similar to those 
listed under inhalation. Ingestion of 5 ounces a day for 6 
weeks resulted in no observable symptoms. The least 
amount causing death has been reported as one pound. 
Exposure can cause anxiety, fatigue, nausea, vomiting, 
dizziness, confusion, weakness, “pins and needles” in  
extremities, muscle twitching and tremor. Higher levels can 
cause convulsions, unconsciousness and even death. Note: 
For application, methoxychlor is dissolved in organic or 
petroleum distillate solvents. These solvents may have 
poisonous effects in addition to those above. 
Long Term Exposure: Experiments with animals suggest 
that exposure to high levels for prolonged periods may 
cause excess salivation, tremors, seizures and convulsions. 
These will generally go away when exposure stops. 
Methoxychlor has been shown to affect reproduction and to 
cause cancer at high exposure levels in some laboratory 
animals. Whether it does so in humans is not known. A 
potential occupational carcinogen. (NIOSH). May effect 
liver, kidneys, and central nervous system. Very high 
exposures may cause anemia. May be a reproductive toxin. 

Points of Attack: Central nervous system, liver, kidneys. 
Cancer site in animals: liver and ovarian cancer. 
Merliccil Surveill(mce: Liver and kidney function tests . 
Complete blood count 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Methoxychlor,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1996) .  
http:/iextoxnet.orst.cd~i/pips/mettiox~c.~itm 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Methoxychlor,” 
Trenton NJ (November 1999). 
h ttp: //\wvw. state. n i . u sill ea I tli ieoli /I-tkwe b/i-tkli s fs. h tin 
Agency for Toxic Substances and Disease Registry, 
“ToxFAQs for Methoxychlor,” Atlanta, GA (September 
2002). l i t t p : i / ~ ~ ~ ~ v . a t s d ~ . c d c . ~ o v ~ t ~ a c t s 4 l  
Sax, N.I., Ed., “Dangerous Properties of  Industrial 
Materials Report” 7, No. 5, 79-87 (1 987). 
New York State Department of Health, “Chemical Fact 
Sheet: Methoxychlor,” Albany, NY, Bureau of Toxic 
Substance Assessment (Mar. 1986 and Version 2). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Methoxyethylmercuric Acetate 

Use Type: Fungicide 
CAS Number: 15 1-38-2 
Fornzulri: C,H ,,HgO,; CH30CH2CH2HgOOCCH, 
Alert: Not registered as a pesticide in the U.S. 
Synorzyms: Acetato(2-methoxyetliyl)mercury; Acetoxy(2- 
1nethoxyethyl)mercury; MEMA; Mercuran; Mercury, 
acetoxy(2-metlioxyethyl)-; Methoxyethylmercury acetate; 2- 
Methoxyetliylmerkuriacetat (German) 
Trrrrle Nrinies: CEKUSIL UNIVERSAL A@; LANDISAN? 
PANOGEN@; PANOGEN’ M; PANOGEN@ METOX; 

Chemical Clrrss: Organomercury 
EPA/OPP PC Code: 04 1508 
KTECS Number: OV6300000 
EINECS Nirnther: 205-790-2 

RA DO s AN@ 
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Uses: Used as a pesticide in seed treatment for cotton and 
sinall grains. It is no longer approved for this use. It exhibits 
high fungicidal activity against leaf stripe of barley, stinking 
smut of wheat, snow mold of rye; against seedling diseases 
in beets and legumes, and for dressing “seed” potatoes, 
bulbs, and tubers. 
C(irciizogeiz/H(izarrl Class ijicntiorrs 
California Prop. 65:  Listed; Reproductive toxin 
Regulatory Authority: 

Banned or Severely Restricted (In Agriculture) (IN 

Air Pollutant Standard Set (ACGIH)“) (HSE)‘”) 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Containinants 

The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 307 Toxic Pollutants as 
mercury and compounds 
Safe Drinking Water Act: MCL, 0.002 mg/L; MCLG, 
0.002 ing/L as mercury 
RCRA Section 261 Hazardous Constituents, waste 
number not Listed as mercury compounds, n.0.s. 
EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 500/10,000 Ib (22714,540 kg) 
EPCRA Section 304 RQ: EHS, 1 Ib (0.454 kg) 
EPCRA Section 3 13 (as mercury compound) Form R de 
/ninirnus concentration reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant as mercury based 
pesticides, liquid, flammable, toxic, n.0.s; mercury based 
pesticides, liquid, toxic, n.0.s; mercury based pesticides, 
solid, toxic, n.0.s; mercury compounds, liquid, n.0.s; 
mercury compounds, solid, n.0.s; mercury(1) (mercurous) 
coin p o u nd s (in e r c u r i c) 
compounds (pesticides) 

U.K.)“” 

(OSHA)(58) (North Dakota)@’) 

Contaminants 

(C A L/O S HA) 

(pesticides) ; 

Canada, WHMIS, Ingredients Disclosure List 
Description: Methoxyethylinercuric acetate is a crystalline 
solid. Soluble in water. MeltingiFreezing point = 4 1°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flaintnability 1 ,  Reactivity 0. Mercury 
compounds are toxic to aquatic organisms. Bioaccumulation 
in the food chain takes place, specifically in fish, crustacea, 
and birds. Bioconcentrative up to 10,000-fold. (CHRIS, U. 
S. Coast Guard). 
Iiiconipatibilities: Corrosive to iron and other metals. 
Permissible Exposure Limits in Air: The OSHA‘” PEL for 
all organic mercury compounds is 0.01 ing/in3 as an 8-hour 
TWA and ceiling of 0.04 mg/m3. NIOSH‘’) recommends 
0.01 ing/in3 as a 10-hour TWA and STEL of 0.03 inghn’ 
with the notation “skin” indicating the possibility of 
cutaneous absorption. ACGIH(’) recommends 0.0 1 ingiin’ as 

in e r cu ry ( I I )  

an 8-hour TWA value with no STEL. The NIOSH”) IDLH 
level = 2 ing/in3 (as Hg). HSE”’) has set 0.05 mg/m’ as an 8- 
hour TWA and 0.15 ing/in3 as an STEL. In addition, North 
Dakota has set guidelines for alkyl mercury compounds in 
ambient airi6’) of 1-3 pglm’ (0.0001 to 0.0003 mgitn’). 
Deternziizutioiz in Air: No method available. 
Permissible Concentration in Water: Presumably this 
inaterial is covered in the Priority Toxic Pollutant Category. 
I t  is not specifically cited as an organoinercurial as is methyl 
mercury. 
Deternibrution in W(iter: Total mercury is determined by 
flaineless atomic absorption. Soluble mercury may be 
determined by 0.45 micron filtration followed by flaineless 
atomic absorption. 
Routes of Entry: Inhalation, ingestion skin and/or eye 
contact. 
Hrrrinful Effects cind Syniptonis 
Short Term Exposure: Highly toxic. Target organs are 
brain and central nervous system. Inhalation can cause lung 
damage; ingestion can cause kidney damage. Women of 
childbearing age should avoid exposure. Patients complain 
of headache, paresthesia of tongue, lips, fingers, and toes, a 
metallic taste in  mouth, gastrointestinal disturbances, gas, 
and diarrhea. Nervous system symptoms may appear first 
after a relatively slight exposure or have a latency period 
slight loss of coordination, loss of coordination of speech, 
writing and gait. Uncoordination may progress to loss of 
ability to control voluntary movements. Irritability and bad 
temper may progress to mania. Stupor or coma inay 
develop. Blisters or dermatitis may be present on skin. 
Symptoms persist for years even in  cases of mild exposure. 
Long Temz Exposure: Repeated or prolonged contact with 
skin may result in dermatitis and allergy. Repeated or 
prolonged exposure may cause brain damage amd nervous 
system damage. Repeated or prolonged exposure may cause 
death by hypovoleinic shock, nephrotic syndrome, and 
kidney failure. Organic mercury substances have been 
identified as teratogen in  humans. Can cause mercury to 
accumulate in the body and cause mercury poisoning. May 
cause permanent damage such as gray colored skin, brown 
staining of the eyes, and decreased peripheral vision. 
Points of Attrick: Eyes, skin, central nervous system, 
peripheral nervous system and kidneys. 
MerlicalSirrveill~iiice: Before first exposure and every 6 to 
12 months after, a complete medical history and exam is 
strongly recommended, with: Eye exam. Consider lung 
function tests for persons with frequent exposure. Exam of 
the nervous system,. Routine urine test (UA). Urine test for 
mercury (should be less than 0.02 ingiliter). Consider nerve 
conduction tests, urinary enzymes and neurobehavioral test. 
After suspected illness or overexposure, repeat the tests 
above and get a blood test for mercury. 
First Aid: Speed in removing inaterial from eyes and skin is 
of extreme importance. If this chemical gets into the cycs, 
remove any contact lenses at once and irrigate immediately 
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for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. Ifthis 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 
Antidotes and Special Procedures ,for inedical personnel. 
The drug NAP (n-Acetyl Penicillamine) has been used to 
treat mercury poisoning, with mixed success. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Methoxyethylinercuric Acetate,” Washington, 
DC, Chemical Emergency Preparedness Program (Nov. 
30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists.” Sacramento CA (February 1997). 

Met hoxyfenozide 

Use Type: Insecticide 
CAS Number: 161050-58-4 
Forniulrr: C2,H,,N,0; 
S ~ I I U I Z Y I ~ Z S :  Benzoic acid, 3-methoxy-2-1nethy1-2-(3,5- 
dimethylbenzoyl)-2-( I ,  1 -dimethylethyl)hydrazide (9CI) 
Trirrle N ( ~ I ~ ~ c s :  INTREPID@, Dow AgroSciences (USA); 

Producers: Dow AgroSciences (USA) 
Clreniicrrl Class: Diacylhydrazine 
EPMOPP PC Code: 12 1027 
Crrlijiorniu DPR Clienzical Code: 5698 
Uses: Methoxyfenozide prevents insects from molting, or 
shedding their exoskeleton in order to grow, e.g., 
caterpillars and lycliee webworms. 
U S .  Mrrximum Allowcrble Residue Levels f o r  
Metlioxyfenozide (40 CFR 180.544): 

CROP PPm 
Almond, hulls 25 
Apple, wet pomace 7.0 

Brassica, head and stem, 
Subgroup 7.0 

Brassica, leafy greens, 

Cattle, fat 0.50 

Corn, field, forage 15 
Corn, field, grain 0.05 
Corn, field, refined oil 0.20 

PROD I C Y  @ 

Artichoke, globe 3 .O 

subgroup 30 

Cattle, meat 0.02 

Corn, field, stover 
Corn, sweet, forage 
Corn, sweet, kernal plus 
cob with husks removed 

Corn, sweet, stover 
Cotton, gin byproducts 
Cotton, undelinted seed 
Fruit, poine, group 
Fruit, stone, group, except 
fresh prune plum 

Goat, fat0.50 
Goat, meat 
Grain, aspirated fractions 
Grape 
Grape, raisin 
Hog, fat 
Hog, meat 
Horse, fat 
Horse, meat 
Leaf petioles subgroup 
Leafy greens subgroup 
Longan 
Lychee 
Milk 
Nut, tree, group 

125 
30 

0.05 
60 
35 
2.0 
1.5 

3.0 

0.02 
2.0 
I .o 
1.5 
0.1 
0.02 
0.50 
0.02 

25 
30 

2.0 
2.0 
0.10 
0.10 

Pistachio 0.10 
Plum, prune, fresh 0.30 
Poultry, fat 0.02 
Poultry, meat 0.02 
Pulasan 2.0 
Rainbutan 2.0 
Sheep, fat 0.50 
Sheep, meat 0.02 
Spanish lime 2.0 
Vegetable, fruiting, group 2.0 
C(rrciirogeIi/Hrizcrrrl Cl(isstjications 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: CAUTION 
Permissible Corrcentrrition in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrrtiiful Effects unrl Symptoms 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposurc, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
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has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Methoxyfenozide,” 40 CFR 180.544. 
http:llwww.epa.govlfedrgstrlEPA- 
PESTl2002lSepteinberIDay-20lp23996. htin 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Methyl Bromide 

Use Type: Fumigant, herbicide, insecticide and neinaticide 
CAS Nimber: 74-83-9 
Forniulri: C H, Br 
Alert Methyl bromide use in the U.S. will be phased out 
under the Montreal Protocol. 
Synortynts: Bromomethane; Methane, bromo-; Broinure de 
inethyle (French); Methylbromid; Metilbroinid (Spenish); 
Monobroinoinethane 
Trrirle Nmzes: BROM-0-GAS@, Great Lakes Chemical 
(USA); BROM-0-SOL@, Great Lakes Chemical (USA); 
DAWSONW 100; DOWFUME”, Albeinarle (USA; EDCOO’; 
EMBAFUME@; HALON 1001@; ISCOBROME@’; 
KAYAFUME*; MATABROM@, Dead Sea Bromine Group 
(Israel); METHOGAS@, Great Lakes Chemical (USA); M- 
B-C FUMIGANTW, Albeinarle (USA); R40B l@;  ROTOX@; 
TERABOL@; TERR-0-GAS’, Great Lakes Chemical 
(USA); ZYTOX@ 
Prorlircers: Air Liquide Group (France); Air Products & 
Chemicals; Akzo Nobel Chemicals (Netherlands); 
Albeinarle (USA); Asahi Glass (Japan); ATOFINA 
Chemicals (France); BOC Gases (UK); Dead Sea Bromine 
Group (Israel); Dow Chemical (USA); Great Lakes 
Chemical (USA); Laporte (UK); Messer Group (Germany); 
MG Industries (USA); Nippon Kayaku (Japan); Praxair 

Clrenticril Clriss: Halogenated organic compound 
EPMOPP PC Corle: 05320 1 
Crrlijiorniri DPR Clieniicul Corle: 3 85 
ICSC Number: 0 109 
RTECS Number: PA4900000 
EEC Nirnzber: 602-002-00-3 
EINECS Number: 200-8 13-2 
Uses: The primary use of  methyl bromide is as an insect 
fumigant to control insects, nematodes, weeds and 
pathogens in more than 100 crops and for soil, grain storage, 
warehouses, mills, ships, etc. Use of  methyl bromide in the 
U.S. will be phased out under the requirements of  the 
Montreal Protocol, with some exemptions. Methyl bromide 
is also used as a chemical intermediate and a methylating 
agent, a refrigerant, a herbicide, a fire extinguishing agent, 

(USA) 

a low-boiling solvent in aniline dye manufacture, for 
degreasing wool, for extracting oils from nuts, seeds, and 
flowers, and in ionization chambers. It is used as an 
intermediate in the manufacture of many drugs. 
Hunt (in toxicity (long-term) (77): In t e rine d i ate- 1 0.0 0 p p b , 
Health Advisory 
Fish toxicity (tlire.~liolrl)(~~): Very low-1 760.078 14 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrrsiiiiunr Allowrible Resirlire Levels for  Methyl 
Bromide (40 CFR 180.123): 
Note: 40 CFR 180.123 also lists tolerance levels for 
in organic broin ides resu 1 ti iig from fuin i gat i on with met h y I 
bromide. 
CROP 
Alfalfa, hay 
A I inoiid 

Apricot 
Artichoke, jerusalein 
Asparagus 
Avocado 
Barley 
Bean 
Bean, liina 
Bean, snap, succulent 
Bean, succulent 
Beet, garden, roots 
Beet, sugar, roots 
Blueberry 
Butternut 
Cabbage 
Cacao bean 
Cantaloupe 
Carrot, roots 
Cashew 
Cherry 
Chestnut 
Citron, citrus 
Coconut, copra 
Coffee , bean 
Corn, field, grain 
Corn, pop 
Corn, sweet, kernel plus 
cob with husks removed 

Cotton, undelinted seed 
Cucumber 
Cumin 
Eggplant 
Filbert 
Garlic 
Ginger, roots 
Grape 
Grapefruit 
Honeydew 
Horseradish, roots 

Apple 

PPm 
50 

200 
5 

20 
30 

100 
75 
50 
50 
50 
50 
50 
30 
30 
20 

200 
50 
50 
20 
30 

200 
20 

200 
30 

100 
75 
50 

240 

50 
200 

30 
100 
20 

200 
50 

100 
20 
30 
20 
30 
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Kumquat 
Lemon 
Lime 
Mango 
Mus kine I on 
Nectarine 
Nut, brazil 
Nut, hickory 
Nut, macadamia 
Oat 
Okra 
Onion 
Onion, cipollini, bulb 
Orange 
Papaya 
Parsnip, roots 
Pea 
Pea, blackeyed 
Peach 
Peanut 
Pear 
Pecan 
Pepper 
Pepper, pimento 
Pineapple 
Pistachio 
Plum, fresh prune 
Pomegranate 
Potato 
Pumpkin 
Quince 
Radish 
Rice 
Rutabaga 
Rye 
Salsify, roots 
Sorghum, grain, grain 
Soybean 
Squash, summer 
Squash, winter 
Squash, zucchini 
Strawberry 
Sweet potato, roots 
Tangerine 
Timothy, hay 
Tomato 
Turnip, roots 
Walnut 
Watermelon 
Wheat 

~ 

30 
30 
30 
20 
20 
20 

200 
200 
200 

50 
30 
20 
50 
30 
20 
30 
50 
50 
20 

200 
5 

200 
30 
30 
20 

200 
20 

100 
75 
20 

5 
30 
50 
30 
50 
30 
50 

200 
30 
20 
20 
60 
75 
30 
50 
20 
30 

200 
20 
50 

~ 

C(ircii~ogeii/H~Iz~Ir~l Cliwijicaliotis 
U.S. EPA Carcinogens: Not Likely a Carcinogen 
IARC: Group 3, unclassifiable 
California Prop. 65: Listed; Reproductive toxin 
Label Signal Word: DANGER 

Regulatory Authority: 
Carcinogen (Animal Suspected) (IARC)'"' (DFG)"' 
(ACGIH)") (suspected occupational carcinogen, 
N 10s H'2)) 
Toxic Chemical (World Bank)'") 
Air Pollutant Standard Set (ACGIH)") (DFG)") (IHSE)(3') 
(OSHA)'58) (Other Countries)'") (Several States)'"' 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Containinants 
Proposition 65 chemical (CAL) 
U.S. DOT Inhalation Hazard Chemicals 

9 Permissible Exposure Limits for Chemical Contaminants 
(CA L/OS HA) 
The "Director's List" (CALIOSIIA) 
Actively registered pesticide in California. 
OSHA 29CFR 19 I 0. I 19, Appendix A, Process Safety List 
of Highly Hazardous Chemicals, TQ = 2,500 Ib ( I ,  I35 

Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 1 12); Stratospheric ozone protection (Title V1, 
Subpart A, Appendix A), Class I ,  Ozone Depletion 
Potential = 0.7 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants; Section 3 13 Water Priority Chemicals 
(57FR41331, 9/9/92) 
EPA Hazardous Waste Number (RCRA No.): U029 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FR 15654, Universal Treatmcnt 
Standards: Wastewater (mg/L), 0.1 1 ; Nonwastewater 
(mg/kg), 15 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 80 1 O(20); 8240( 10). 
Safe Drinking Water Act: Priority List ( 5 5  FR 1470) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000 Ib (454 kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 
(454 kg) 
EPCRA Section 3 13 Form R de niinb7ii.s concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B). Only as methyl bromide and cthylcnc 
dibromide mixture, liquid 
Canada, WHMIS, Ingredients Disclosure List 

Description: Colorless gas. A liquid below 33°C.  
Chloroform-like odor at high concentrations. Shipped as a 
liquefied compressed gas. Wurning proper/ies are 

inudeecluu/e; musty or fruity odor at greater than 1000 ppm; 
eye and throat irritation at greater than 500 ppm. Slightly 
soluble in water; solubility = 0.09% @ 20 "C; 13.4 g/kg @ 
25°C. Molecular weight = 94.95 daltans. Gas density (air: 
1 )  = 3.4. Boiling point = 3.6"C. MeltingiFreering point = 

kg) 
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-93.7"C. Vapor pressure = I824 mmHg @ 20°C. Flash 
point = practically non-flammable except in presence of a 
high energy ignition sources. Autoignition temperature = 

537°C. Explosive limits: LEL = 13.5%; UEL = 14.5%. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability 1 ,  Reactivity 0. Log KO, = 

1.2. Unlikely to bioaccumulate in marine organisms. 
Iiicoriipatibilities: Attacks aluminum to form spontaneously 
flammable aluminum trimethyl. Incompatible with strong 
oxidizers, aluminum, dimethylsulfoxide, ethylene oxide, 
water. Attacks zinc, magnesium, alkali metals and their 
alloys. Attacks some rubbers and coatings. 
Permissible Exposure Liniits iii Air: The OSHA") TWA is 
[ceiling] 20 ppm (80 mgim'), not to be exceeded at any 
time. NIOSH(" recommends that exposure be limited to the 
lowest feasible concentration, ACGIH") recommends a 
TWA of 1 ppm. DFG'" and HSE"') ACGIH") is a TLV of 
5 ppm (20 mgim') as a TWA. An STEL value of 15 ppin 
(60 mgim') has been set by l-lSE(3'). The notation "skin" is 
added to indicate the possibility of cutaneous absorption. 
The NIOSH'" IDLH level = [Ca] 250 ppin. Sweden and 
Argentiiia'3') have set TWA values of 15 ppin (60 mgiin'). 
Argentina has set this same level as an STEL But Sweden 
has set 20 ppm (80 ingiiii') as an STEL. Czechoslovakia and 
the former USSR have set MAC values for workplace air of 
1 .O mg/m3. The former USSR has set MAC values for the 
ambient air in residential areas of 0.02 mgim' on a 
momentary basis and 0.0 1 mgim' on a daily average basis. 
Several states have set guidelines or standards for methyl 
bromide in ambient air@') ranging from 2.6 pgim' 
(Massachusetts) to 47.6 pglm' (Kansas) to 100 p g h '  
(South Carolina) to 200 pgim' (North Dakota) to 350 pg/m' 
(Virginia) to 400 pglm' (Connecticut) to 476 pgim' 
(Nevada) to 480 pgim' (Pennsylvania). 
Deterniirirrtiori iii Air: Charcoal adsorption, work up with 
CS?, analysis by gas chromatographyiflame ionization. See 
NIOSH Method 2520.('*' 
Periiiissible Conceiitrrrtion iii Wrrter: To protect human 
health-preferably zero. An additional lifetime cancer risk of 
1 in 100,000 is posed by a concentration of 1.9 pugiL'"'. 
States which have set guidelines for methyl bromide i n  
drinking water@') include Arizona at 2.5 pgiL and Kansas at 
0.19 pgiL. 
Deterniiiicrtiori in Water: Inert gas purge followed by gas 
chromatography with halide specific detection (EPA 
Method 60 1) or gas chromatography plus mass spectrometry 
(EPA Method 624). 
Routes of Eritry: Methyl bromide is absorbed well by the 
lungs and to some degree through intact skin. Oral exposure 
is rare because methyl broinide is a gas at room temperature, 
but it may be absorbed by the gastrointestinal tract. 
Exposure by any route can cause systemic effects. 
Hrrrnzfirl Effects c r n d  Syiiiptonis 
Short Term Exposure: Methyl bromide is a neurotoxic gas 
that can cause convulsions, coma, and long-term 

neuromuscular and cognitive deficits. Exposure to high 
concentrations of pure methyl bromide may cause 
inflammation of the bronchi or lungs, an accumulation of 
fluid in the lung, and irritation ofthe eyes and nose. Tearing 
agents added to methyl bromide to provide warning of its 
presence can also cause these symptoms, even at very low 
concentrations. Skin contact with high vapor concentrations 
or with liquid methyl bromide can cause systemic toxicity 
and may cause stinging pain and blisters. Methyl bromide 
irritates the respiratory tract. Inhalation ofthe gas can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. May affect the 
central nervous system, causing psychological disturbances. 
Signs and symptoms of acute exposure to methyl bromide 
may be severe and include tremors, convulsions, brain 
hemorrhage, paralysis, coma, and permanent brain damage. 
Respiratory effects include cough, tachypnea (rapid 
respiratory rate), pulmonary edema, and respiratory 
collapse. Cyanosis (blue tint to the skin and mucous 
membranes), pallor, ventricular fibrillation, and circulatory 
collapse may also occur. Lethargy, profound weakness, 
headache, dizziness, mental confusion, slurring of speech, 
staggering gait, and blurred or double vision are often 
found. Gastrointestinal signs and symptoms include nausea, 
vomiting, abdominal pain, and anorexia. Oliguria (scanty 
urination), anuria (lack of urine formation), kidney 
hemorrhage, and kidney failure may occur. Contact with 
methyl bromide may cause dermatitis (red, inflamed skin) 
and conjunctivitis (red, inflamed eyes). /d?alation: A level 
of 35 ppm can cause nausea, vomiting, loss of appetite, 
headache, dizziness, drowsiness and dimming of vision. 
These effects go away soon after exposure ceases. 
Headaches, dizziness, and weakness can be felt at 100 ppm 
and can last for months after exposure. Higher levels have 
caused coughing, nose and throat irritation, disturbed speech 
and walk, visual disturbances, twitching, numbness, 
paralysis, convulsions and permanent nerve damage. 
Symptoms are often delayed 2-48 hours. Exposures of 
10,000 ppin for a few minutes can cause death. Can cause 
abdominal cramps, respiratory failure resulting i n  death. 
Skin: Contact with liquid can cause burning or tingling 
sensation, itching, redness and swelling. Large amounts can 
cause blisters, numbness or aching pain. Methyl bromide 
can be absorbed through the skin and cause symptoms 
described under inhalation. Death has occurred from skin 
absorption. Eye: Can cause irritation, tearing, reddening or 
burning pain. /ngestion: Can cause throat and stomach 
irritation as well as symptoms described under inhalation. 
Delayed pulmonary edema may occur after inhalation. 
Note: Do not wear ordinary rubber gloves or adhesive 
bandages while using methyl bromide. It can dissolve 
rapidly through rubber or adhesive tape and cause severe 
symptoms. 
Long Term Exposure: Repeated exposures have been 
associated with peripheral neuropathies, especially sensory 
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neuropathy, impaired gait, behavioral changes, and mild 
liver and kidney dysfunction. Visual impairment secondary 
to atrophy of  the optic nerve has been reported. Chronic 
exposure may be more serious for children because of their 
potential longer latency period. Carcinogenicity: The 
International Agency for Research on Cancer has 
determined that methyl bromide is not classifiable as to its 
carcinogenici ty  to h u in a ti s . Reprodu ct iv e and 
Developinental Efects: Methyl bromide is not considered a 
reproductive or developmental toxicant. No human data is 
available; one study o f  experimental animals (rats and 
rabbits) did not find teratogenic effects at levels below those 
causing maternal death. Levels between 20  and 35 ppm can 
cause symptoms as described under short term inhalation. 
Symptoms can last months or years, or can be permanent. 
Repeated or  prolonged contact with skin may cause 
dermatitis, lung damage and broncho-spasms. Methyl 
bromide may affect the central nervous system, causing 
par a 1 y s is , poor  v i s ion , psycho I o g i ca  I disorders , 
hallucinations, numbness in the arms and legs, brain 
damage. May cause liver and kidney damage. Methyl 
bromide is a mutagen and may have a cancer risk. May 
damage the testes. 
Points of Attrick: Eyes, skin, respiratory system, central 
nervous system, brain. Cancer site in animals: lung, kidney, 
and forest oinac h t uinors . 
Medicril Surveilluizce: Medical  observation is 
recommended for 24  to  4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. 
Evaluate the central nervous system, respiratory tract, and 
skin in preplacement and periodic examinations. 
Examination of the nervous system. Blood test for bromides 
(unexposed persons usually have serum levels of 5 ing/L or 
below). Kidney function tests. Evaluation for brain effects. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iininediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. Oral exposure to 
methyl bromide is rare (it is a gas at temperatures above 
38.5”F; however, if ingestion occurs, do not induce 
vomiting. If the victim is alert and able to swallow, 
administer a slurry of activated charcoal at 1 ginikg (usual 
adult dose 60-90 g, child dose 25-50 g). A soda can and 
straw may be of  assistance when offering charcoal to a 
child. Medical observation is recoininended for 24 to 4 8  
hours after breathing overexposure, as pulmonary edema 
may be delayed. As first aid for pulmonary edema, a doctor 
or authorized paramedic may consider administering a 
corticosteroid spray. If frostbite has occurred, seek medical 

attention immediately; do NOT rub the affected areas or 
flush them with water. In order to prevent further tissue 
damage, do NOT attempt to remove frozen clothing from 
frostbitten areas. If frostbite has NOToccurrcd, iininediately 
and thoroughly wash contaminated skin with soap and 
water. 
Note: Because cyanide is probably largely responsible for 
poisonings, antidotal measures against cyanide should be 
instituted promptly. Use amyl nitrate capsules if symptoms 
develop. All area employees should be trained regularly i n  
emergency measures for cyanide poisoning and in CPR. A 
cyanide antidote kit should be kept in the immediate work 
area and must be rapidly available. Kit ingredients should be 
replaced every 1-2 years. 
Note to physician or aiithori~edniedicalpersonnel: I n  cases 
ofrespiratory compromise secure airway and respiration via 
endotracheal intubation. If not possible, perform 
cricothyroidotoiny if equipped and trained to do so. Treat 
patients who have bronchospasm with aerosolized 
bronchodilators. The use of  bronchial sensitizing agents in  
situations of  multiple chemical exposures may pose 
additional risks. Consider the health of  the myocardium 
before choosing which type of  bronchodilator should be 
administered. Cardiac sensitizing agents may be 
appropriate; however, the use of cardiac sensitizing agents 
after exposure to certain chemicals may pose enhanced risk 
of cardiac arrhythmias (especially in the elderly). Consider 
raceinic epinephrine aerosol for children who develop 
stridor. Dose 0.25-0.75 mL of2.25% raceinic epinephrine 
solution in 2.5 cc water, repeat every 20 minutes as needed, 
cautioning for myocardial variability. Patients who are 
comatose, hypotensive, or are having seizures or cardiac 
arrhythmias should be treated according to advanced I ife 
support protocols. If evidence of shock or hypotension is 
observed begin fluid administration. For adults, bolus 1000 
mLihour intravenous saline or lactated Ringer’s solution if 
blood pressure is under 80 intntlg; if systolic pressure is 
over 90 minHg, an infiision rate of 150 to 200 ml ihour  is 
sufficient. For children with compromised perfusion 
administer a 2 0  mL/kg bolus of  norinal saline over 10 to 20 
minutes, then infuse at 2 to 3 mLlkgihour. 
Refereiices: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, “Methyl 
B r o m i d e , ”  4 0  C F R  1 8 0 .  1 2 3 ,  
11 t t t ~ : / h v w .  epa. eov/pe s t i c i dcsi’ foodlv i ewto Is . h tin 
U.S. Department of Agriculture, Agriculture Research 
S e r v i c e , M e t h y 1 Re se  a rch , ” 
htt l , : i i i~~~w.ars .usda.  rov/ishnbiinebl-iveb.htm 
New Jcrsey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Methyl Bromide,” 
T r e n t o n  N J  ( J u n e  1 9 9 8 ) .  
h t t p : / / ~ ~ ~ ~ ~ ~ . s t a t e . n i  .us!licaltlii’coliirtk\\.eb/ I23 1 .pdf  
U.S. Environmental Protection Agency, Halomethanes: 
Ambient Water quality Criteria, Wash., DC (1980). 
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Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003) 
U.S. Environmental Protection Agency, Broinomethane, 
Health and Environinental Effects Profile No. 29, Wash., 
DC, Office of Solid Waste (April 30, 1980). 
U.S. Environmental Protection Agency, “Chemical 
Hazard Inforination Profile: Methyl Bromide,” Wash., 
DC, Office of Toxic Substances (Feb. 20, 1985). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Methyl Bromide,” Wash., DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
New York State Department of Health, “Chemical Fact 
Sheet: Methyl Bromide,” Albany, NY, Bureau of Toxic 
Substance Assessment (March 1986 and Version 3). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 5 ,  No. 6, 37-40 (1985). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Methyl Formate 

Use Type: Fumigant and larvicide 
CAS Number: 107-3 1-3 
Forniulrr: C2H,0,; HCOOCH, 
Synoriynis: Foriniate de inethyle (French); Foriniato de 
metilo (Spanish); Formic acid, methyl ester; Methyle 
(formiate de) (French); Methylforiniaat (Dutch); 
Methylformiat (German); Methyl methanoate; Metil 
(foriniato di) (Italian) 
Trrrrle Nrrnzes: MAT 14500@, Matheson Tri-Gas (USA) 
Producers: BASF (Germany); Celanese (Germany); ICI 
Group (UK); Keinira Chemicals (Finland); Matheson Tri- 
Gas (USA); Mitsubishi Gas Chemical (Japan); Sainsung 
Fine Chemicals (South Korea) 
Clienzicul Clriss: Aliphatic carboxylic acid ester 
EPMOPP PC Code: 053701 
Crilifowziri DPR Clieniicrrl C o r k  39 1 
ICSC Nuniber: 0664 
RTECS Number: LQ8925000 
EEC Number: 607-0 14-00- 1 
EINECS Number: 203-48 1-7 
Uses: Methyl forinate is a fumigant and larvicide for 
tobacco, dried fruits and cereals. It is also used as a solvent 
and as an intermediate in organic synthesis and in the 
preparation fo antileukeinic agents. 
Regulatory Autliority: 

Air Pollutant Standard Set (DFG)‘?) (HSE)(33) (OSHA)‘58) 
(Several States)@” 
Permissible Exposure Limits for Chemical Contaminants 
(CA L/O S HA) 
The “Director’s List” (CALIOSHA) 

Clean Air Act: Accidental Release Prevention/Flainmable 
substances, (Section 112[r], Table 3), TQ = 10,000 Ib 
(4540 kg) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Methyl forrnate is a colorless liquid with a 
pleasant odor. Odor threshold = 2,000 ppin. Molecular 
weight = 60.05. Soluble in water; solubility = 3.0 x lo5 ppin 
@ 20°C. Boiling point = 3 1-32°C. Melting/Freezing point 
= -100°C. Vapor pressure = 586 inrnHg @ 25OC. Flash 
point = -19°C; also listed at -9.4”C. Autoignition 
temperature = 449°C. Explosive limits: LEL = 4.5%; UEL 
= 23.0%. Hazard Identification (based on NFPA-704 M 
Rating System): Health 2, Flaininability4, Reactivity 0. Log 

= negative. Unlikely to bioaccuinulate in marine 
organisms. 
Itzconzprrtibilities: Forins ex p los ive in i xt u re with air. 
Violent reaction with strong oxidizers. Reacts slowly with 
water to form methanol and formic acid. 
Pernzissible Exposure Limits in Air: The Federal 
~tandard‘~’), the DFG MAK”), the HSE‘”) TWA and the 
ACG1H“)TWA value is 100 ppm (250 ingiin’) and ACHIH 
recoininends a STEL of 150 ppin (375 ingird). The 
NIOSH(?) IDLH level = 4,500 ppin. In  addition, several 
states have set guidelines or standards for methyl forrnate in 
ambient air@’) ranging from 2.50-3.75 ing/m’ (North 
Dakota) to 4.2 ing/m’ (Virginia) to 5.0 mg/in’ (Connecticut) 
to 5.952 ing/in3 (Nevada). 
Deternzinrition in Air: Collection by charcoal tube, analysis 
by gas liquid chroinatographyiflarne ionization. See NIOSIH 
Method #S291 . ( I 8 )  

Permissible Concentrrrtion in Writer: No criteria set, but 
runofffroin spills or fire control may cause water pollution. 
Routes ofEntry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. Passes through the skin. 
Hariizful Effects c r n d  Syniptonzs 
Sliort Tern1 Exposure: Methyl forinate can affect you when 
breathed in and by passing through your skin. Exposure can 
irritate the eyes, nose, and throat. Higher levels can irritate 
the lungs and cause a build-up offluid (pulmonary edema). 
This can cause death. High levels attack the nervous system 
and cause you to become dizzy, lightheaded, and may cause 
unconsciousness and death. 
Long Term Exposure: Prolonged or repeated contact can 
cause cracking and drying of the skin. Repeated exposure 
can irritate the lungs and may cause bronchitis to develop. 
Points of Attrick: Eyes, lungs and central iiervo~is system 
M~rliculSirrveillrrIlcr: For those with frequent or potentially 
high exposure (half the TLV or greater), the following are 
recommended before beginning work and at regular times 
afier that: Lung function tests. If symptoms develop or 
overexposure is suspected, the following may be useful: 
Consider chest x-ray after acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
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15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to  4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
Ref ereii ces: 

New Jersey Department of Health and Senior Services, 
"Hazardous Substance Fact Sheet: Methyl Formate," 
T r e n t o n ,  N J  ( M a r c h  1 9 8 9 ) .  
http://www.state nl .us/liealth/eolilrtkwebi 1262.pdf 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Methyl Parathion 

Use Type: Insecticide and netnaticide 
CAS Number: 298-00-0 
Foriiiulrr: C,H,,N05PS 
Alert: A Restricted Use Pesticide (RUP). EPA has accepted 
voluntary cancellation of inany of the most significant food 
crop uses of methyl parathion, one of the most toxic and 
most widely used organophosphate pesticides. Methyl 
parathion has been found to pose unacceptable dietary risks 
to children. Methyl parathion can no longer be used on food 
crops normally consumed by children. Human toxicity 
(long-term): High 
Synonynzs: Dimethyl p-nitrophenyl monothiophosphate; 
0,O-Dimethyl 0-p-nitrofenylester kyseliny thiofosforecne 
(Czech); 0.0-Dimethyl O-(4-nitrofenyl)-monothiofosfaat 
( D u t c h ) ; 0 - ( 4  - n i t  r o p h e n y I ) - 
monothiophosphat (German); Dimethyl-p-nitrophenyl 
monothiophosphate; 0 ,O-Dimethyl  0-p-nitrophenyl 
p h o s p h o r o t h i o a t e ;  0 , O - D i t n e t h y l  0 - ( 4 -  
nitropheny1)phosphorothioate; 0,O-Dimethyl  0-@- 
nitrophenyl) phosphorothioate; Dimethyl p-nitrophenyl 
p h o s ph o ro t h ion ate; 0 - 4  - n it r o p h e t i  y I 
p h o s p h o r  o t h i o a t  e ; 4 - n i t  r o p h e n y I 
phosphorothionate; 0,O-Ditnethyl 0-(p-nitrophenyl) 
thionophosphate; Dimethyl p-nitrophenyl thiophosphate; 
0,O-Dimethyl 0-p-nitrophenyl thiophosphate; 0,O-  
Diinethyl 0-(p-nitrophenyl) thiophosphate; Ditnethyl 
parathion; O,~-DitnetiI-0-(4-nitro-feniI)-tnonotiofosfato 
(Italian); ENT 17,292; Methyl fosferno; Methyl niran; 
Methylthiophos; Metilparationa (Spanish); Metilparation 

0,0 - D i in e t h y I 

0,O- D i in e t h y I 
D i in e t h y I 

(Hungarian); Metyloparation (Polish); Metylparation 
( C z e c h ) ;  N C I - C 0 2 9 7  I ; p - N i t r o p h e n y l d i m e  
thylthionophosphate; M-Parathion; Parathion-methyl; 
Parathion Metile (Spanish); Partron M; Phenol,p-Nitro-, 0- 
ester with 0,O-dimethyl phosphorothioate; Phosphorothioic 
a c i d ,  0, 0 - d i m e t h y l  0 - ( p - n i t r o p h e n y l )  e s t e r ;  
Phosphorothioic acid, O,O-dimethylO-(4-nitrophenyl) ester 
Trrrrle Nrrnies: A-GRO@, Arizona Agrochemical Company 
(USA), canceled 1213 111987; A13-17292@; ATOMIC", 
Southern Chemical (USA), canceled 1211 911 988; 
AZOFOS@; AZOPHOS; BAMA BRAND@,Alabama 
Agriculture Service (USA), canceled 112 l i l983;  BAY 
1 14Oja, Bayer Cropscience (Germany); BAY E-601@, 
Bayer  Cropsc ience  (Germany);  BLADAN M"; 
CEKUMETHION@; CLEAN CROP@, Loveland Products 
(USA), canceled 7/1/1987; COTTON TOX DUST@, Griftin 
(USA), canceled 112 111983; DALFR; DECLARE@, Griffin 
(USA); DEVITHION@; DREXEL METHYL PARATHION 
4E@, Drexel Chemical (USA), canceled; DURHAM@, 
Atnvac Chemical (USA), canceled 9/29/1988; E 60 I @ ;  
EMMY@, Griffin (USA), canceled 7/1/1987; E-Z-FLO", 
Bayer Cropscience (Germany), canceled 7/1/1987; FALL 
OUT@, canceled; FMC NYNAMITE@, FMC Agricultural 
Products Group (USA), canceled 211 1/1983; FOLIDOC", 
Bayer Cropscience (Germany); FOLIDOL-80@, Bayer 
CropScience (Germany);  FOLIDOL M@, Bayer 
Cropscience (Germany); FOLIDOL M-40@, Bayer 
C r o p s c i e n c e  (Germany) ;  F O S F E R N O  M 50@; 
GEARPHOS@; 8056tlC@; KILEX PARATHION@; ME- 
PARATHION@; MEPTOX@; METACID 50", Bayer 
Cropscience (Germany); METACIDE@, Bayer Cropscience 
(Germany); METAFOS@; METAPHOS@; METRON@; 
METHYL-E 605@; METRON@; NITROX"; NITROX@ 80; 
OLEOVOFOTOX@; PARAPEST M-50@"; PENNCAP M", 
Cerexagri (France); PENNCAP MLS@, Cerexagri (France); 
QUINOPHOS"; SEIS-TRES 6-3@, Drexel Chemical (USA); 
SINAFID M-48@; SIXTY-THREE SPECIAL E.C. 
1 N S E C T  I C I D E@ ; T E K W A I S A @ ; T H I 0  P H EN I 'I@; 
THYLPAR M-50@); TOLL@; VERTAC METiIYL 
PARATHION TECHNISCH SO%@; WOFATOX 50 EC" 
Proilucers: Agsin (Singapore); Aitnco Pesticides Ltd. 
(India); Alcotan Laboratories (Spain); Bayer Cropscience 
(Germany); Bharat Rasayan (India); Cerexagri (France); 
Cheminova A/S (Denmark); China Chemical (China); 
Drexel Chemical (USA); FMC Agricultural Products Group 
(USA); Griffin (USA); Helena Chemical (USA); Ki-Hara 
Chemicals Ltd. (UK); Micro Flo (USA); Shandong Huayang 
Pesticide Group (China); Nagarjuna Agrichem (India); 
Tekchem (Mexico); YiHua Group (China) 
Cliemicrrl Clriss: Organophosphate 
EPMOPP PC Code: 05350 1 
Cirliforrrin DPR Clieniictrl Code: 394 
ICSC Number: 0626 
RTECS Number: T C  175000 
EEC Number: 01 5-035-00-7 



 

604 Methyl Parathion 

Uses: This material is used as an insecticide on over 50 
crops, primarily cotton, but also on walnuts, corn, dried 
beans and almonds and on several ornamentals. It can no 
longer be used on crops consumed by children. 
Huninn toxicity (Io~zg-terni)(~'): High-2.00 ppb, Health 
Advisory 
Fish toxicity (tliresliol~~(77): High-5.59677 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U S .  M~ixiniuni Allownble Residue Levels for  Methyl 
Prirntliion (40 CFR 180.121): Note: The U.S. EPA allows 
a maximum of 0.1-1 part methyl parathion per million parts 
(ppm) of certain types of food. 
CROP 
Alfalfa, forage 
Alfalfa, hay 
Almond 
Almond, hulls 
Barley 
Bean, dry 
Beet, sugar 
Beet, sugar, tops 
Cabbage 
Clover 
Corn 
Corn 
Corn, forage 
Corn, forage 
Cotton, undelinted seed 
Cranberry 
Cucumber 
Currant 
Date, dried fruit 
Dewberry 
Eggplant 
Endive 
Fig 
Grass, forage 

Hop, dried cones 
Oat 
Onion 
Pea, dry 
Pea, field, vines 
Peanut 
Pecan 
Potato 
Rapeseed, seed 
Rice 
Rye 
Soybean 
Soybean, hay 
Sunflower, seed 
Sweet potato 
Walnut 
Wheat 

HOP 

P P  
1.25 
5 
0.1 
3 
1 
1 
0.1 
0.1 
1 
1 
1 
I 
1 
1 
0.75 
1 
1 
P 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
I 
1 
1 
0.1 
0.1 
0.2 
I 
0.5 
0.1 
I 
0.2 
0. I 
0.1 
1 

Carcinogen/Hiizrrrtl Classifications 
U.S. EPA Carcinogens: Not likely a carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Autlt ority: 

Banned or Severely Restricted (Several Countries) 
( UN)'I3' 
Air Pollutant Standard Set (ACGIH)'" (HSE)'33' 
(NIOSH)") (former USSR)'35' (Several States)@"' 
AB 1803-Well Monitoring Chemical (CAL) 
EPAISARA 302 (EPCRA) Extremely hazardous 
substances 

0 MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(C ALiOSH A) 
The "Director's List" (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below). 
EPA Hazardous Waste Number (RCRA No.): PO71 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FR 15654, Universal Treatment 
Standards: Wastewater (mgiL), 0.0 14; Nonwastewater 
(mg/kg), 4.6 

0 RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): 8 140(0.5); 8270( 10) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = I OOI l0 ,OOO Ib (45.4/4,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 313 Form R de miniinis concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172. I0 I ,  
Appendix R), severe pollutant 
Canada, WHMIS, Ingredients Disclosure List 

Description: Methyl parathion is a white to yellow-brown, 
crystalline solid. The coininercial product i n  xylene is a tan 
liquid (80% methyl parathion/20% xylene). Garlic odor. 
Very slightly soluble in water; solubility = 58 ppm. 
Molecular weight = 263.22. MeltingIFreezing point = 

35-38°C. Flash point = 46°C. Vapor pressure = low; 0. I2 
Pa @ 20°C. Log KO," = 2.7. Values above 3.0 are likely to 
bioaccumulate in marine organisms. 
Iirconi~Jcrt ibi:  Incompatible w i tli ox id izers, s t roog 
bases, heat. Mixtures with magnesium, Endrin may be 
violent or explosive. Slightly decomposed by acid solutions. 

kg) 
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Rapidly decomposed by alkalies. Explosive risk when 
heated above 50°C. The liquid xylene solution decomposes 
violently at 120°C. 
Permissible Exposure Limits in Air: There is no OSHA‘” 
PEL. NIOSH(2’ and ACGIH“’ recommend a TWA of 0.2 
mg/m3, both with the notation “skin” indicating the 
possibility of cutaneous adsorption. HSE(”’ uses this same 
TWA and adds an STEL of  0.6 inglin’; Argentina(i5’ also 
has these same values. The former USSR has set an MAC in 
workplace air of  0.1 mg/rn’. The former USSR has set a 
MAC for ambient air in residential areas of0.008 ing/in’ on 
a once daily basis. Several states have set guidelines or 
standards for methyl parathion in ambient air(“j ranging 
from 2.0 p g h ’  (North Dakota) to 3.5 pgiin’ (Virginia) to 
4.0 pgim’ (Connecticut) to 5.0 pg/in3 (Nevada). 
Deternzirzatiori in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/FIaine photometric 
detection for sulfur, nitrogen, or phosphorus; NlOSH IV, 
Method #5600, Organophosphorus 
Perrnissible Concentrrrtion in Wrrter: The U.S. EPA allows 
0.002 mg/L (2 pg/L) ofdrinking water for lifetime exposure 
of adults. The former USSR(”’ has set an MAC in water 
bodies used for domestic purposes of  0.02 mg/L. Two states 
have set guidelines for methyl parathion in drinking water of 
30 pg/L-in California and Kansas‘“). 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Hrrrn ful Effects C I I I ~  Syrnptoriis 
Short Term Exposure: Methyl parathion may affect the 
nervous system, causing convulsion, respiratory failure, and 
death. A cholinesterase inhibitor. Acute exposure to 
parathion-methyl may produce the following symptoms: 
pinpoint pupils, blurred vision, headache, dizziness, muscle 
spasms, and profound weakness. Vomiting, diarrhea, 
abdominal pain, seizures, and coma may also occur. High 
exposure may result in death. The heart rate may decrease 
following oral exposure or increase following derinal 
exposure. Hypotension (low blood pressure) may occur 
although hypertension (high blood pressure) is not 
uncoinmon. Chest pain may be noted. Respiratory symptoms 
include dyspnea (shortness of breath), respiratory 
depression, and respiratory paralysis. Psychosis may occur. 
Because this is a mutagen, handle it as a possible 
carcinogen-with extreme caution. Methyl parathion inay 
damage the developing fetus. This inaterial is extremely 
toxic; the probable oral lethal dose is 5-50 ingikg, or 
between 7 drops and 1 teaspoonful for a 150-lb person. 
Delayed pulmonary edema may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause personality changes; 
depression, anxiety, irritability. May cause liver damage. 
May damage the developing fetus. 

Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Me rlictr I i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preeinployinent levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to  work not involving organophosphate or 
carbainate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs. 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxirne. In eases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial from 
eyes and skin is o f  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
o f  warm or cold water (NO hot water) for at least 15 
minutes, occasionally I ng the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty o r  soap and 
water for at least 15 minutes whilc removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
lnhcrln~ion: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. I f the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; me bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 

Su r veillan ce: M e d i c a I o b s e r v at i o n 
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unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convzrlsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In soine 
cases you tnay he speciJically instructed by poison control 
to induce voiiiiting by way o j 2  tablespoons of syrup 01 
ipecac (adult) washed down with a cup ojwater. Do N O T  
give activated charcoal before or with ipecac syrup. 
Note to physician 01’ authorized iiiedical pei*sonnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and inuscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of  1 .O to 2 .0  ing 
or pediatric dose of 0.01 ingikg (minimum 0.0 I mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 

to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of  
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of  
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Ref ereItces: 

U.S. Environmental Protection Agency, “Methyl 
Parathion Rick Management Decision,” Washington, 
DC (August 10, 1999). 
http://www.epa. ~ovipesticidesifactsheetsicheinicalsimp 
factsheet. htm#action 
U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, “Methyl 
Parathion,” 40 CFR 180.12 I ,  
http:i/\\i\yw.epa.cov/pesticides’food;t@ls.litm 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Methyl Parathion,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:iiextoxnet.orst.eduipips,ll7ethvlpa,litin 
Agency for Toxic substances and Disease Registry, 
“ToxFAQs for Methyl Parathion,” Atlanta, GA 
(September 2001). 
Ii~tp:i/www.atsd1-.cdc.~~ovitfacts48.litmI 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Methyl Parathion,” 
Trenton, NJ (November 1999). 
h ttp : i/ww\v. s tat e . n i .us/ h eal t I1 !eoh/r tkwebi 1 2 83 .pd I. 
National Institute for Occupational Safety and Health, 
Criteria for a Recommended Standard: Occupational 
Exposure to Methyl Parathion, NIOSH Doc. No. 77- 106 
( 1  977). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 6, No. 1, 90-97 ( I  986). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Parathion-Methyl,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
U.S. Environmental Protection Agency, “Health 
Advisory: Methyl Parathion,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Methyl Phenkapton 

Use Type: Acaricide and insecticide 
CAS Niinrher: 3735-23-7 
Fortnulrr: C,H, ,CI,O,PS, 
Alert: Not registered as a pesticide i n  the U.S. 
Syno~zynzs: ( 2 3  -D ic h loro p hen y 1 th io)me t hane t h i o I-S-es t er 
with p hos p h orod it h i oat c ; S- [ (( 2,5 - 0 , O - d  i in e t h y I 
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D i c h 1 o r  o p  h e n y  I )  t h i 0 )  in e t h y I ]  0 , O -  d i m e  t h y  I 
p 11 o s p h o r o d i t h i o a t e ; S - ( 2 , 5  - 
dichlorophenylthio)methyl phosphorodithioate; 0.0- 
D i m e t h y 1 S -  ( 2 , 5  - d i c h I o r  o p h e n y It h i 0 )  in e t h y I 
phosphorodithioate; ENT 25,554; Methyl phencapton 
Trrrtle Nmies: GElGY 30494@, Syngenta (Switzerland) 
Prorlucers: Syngenta (Switzerland) 
Clienzical Clrrss: Organophosphate 
EPMOPP PC Code: 362200 
RTECS Nunzber: TD6125000 
Uses: This inaterial is an acaricide, insecticide. Not 
registered as a pesticide in the U.S. 
R e p  lritory A utlr ority : 

Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: T P Q  = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Inhalation Hazard Chemicals as 

Description: Methyl phenkapton is a liquid. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 1, Reactivity 0. 
IIiconiprrtibilities: Strong oxidizers. 
Perniissible Exposure Limits in Air: No standards set. 
Perniissible Conceiitratioii in Wrrter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. 
Hrrrnzful Effects  id Syniptonis 
Sliort Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms of  exposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss o f  
reflexes and loss of  sphincter control. Delayed pulmonary 
edema may occur after inhalation. 
Loiig Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofArtrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood ce I I cho I inesterase. 
Merlicrrl Surveillonee: Medical  observation is 
recommended for 24 to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 

0 , O  - D i in e t h y I 
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25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recoinmended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the  nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the inucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iininediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiiuask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion; Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convztlsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In some 
cases you uiay be specrjically instriicled by poison conlrol 

to induce voniiting by way of2 tablespoons of.~yrzip of 
ipecuc (adzill) washed down with u cup ofwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
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Note to physician or authorized riiedical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
puhnonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases tnay necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxinie relieves both the 
nicotinic and tnuscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .0 to 2.0 mg 
or pediatric dose of 0.01 mg/kg (minimum 0.0 I ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine tnay also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweatinghave been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses tnay be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 2.5 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours unt i l  the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxitne may 
also be given intramuscularly. Early administration of 
diazepam in  addition to the combined atropine and 
pralidoxitne treatment tnay help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Methyl Phenkapton,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

Met h y I T h i ocya n a te 

Use Type: Insecticide and fumigant 
CAS Number: 556-64-9 
Formula: C,H,NS; CH,CNS 
Alert: This is not produced in  the U.S. 
S’iioizyms: Methyl rhodanate; Methylrhodanid (German); 
Methyl sulfocyanate; Methylthiokyanat; Thiocyanic acid, 
methyl ester 
Producers: Tokyo Kasei Kogyo (Japan) 
Clieinical Cirrus: T h i ocy an at e (a1 i p hat ic) 
RTECS Number: XLI 575000 
Uses: I t  is used as an agricultural insecticide, a fumigant, 
and as a research chemical. No evidence of commercial 
production in the U.S. 
Regulrrtory Authority: 

AB 2.588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Clean Air Act: Accidental Release Prevention/Flanmable 
substances, (Section 112[r], Table 3), TQ = 20,000 lb 
(90 80 kg) 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 1 12) as cyanide compounds 
Clean water act: Section 307 Priority Pollutaiits as 
cyanide, total; Toxic Pollutant (Section 40 1.15) as 
cyanide compounds 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanide compounds 
RCRA Section 261 Hazardous Constituents as cyanide 
compounds 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), I .2 (total); 0.86 (amenable); Nonwastewater 
(ingikg), 590 (total); 30 (amenable) as cyanide 
coin pounds 
RCRA Ground Water Monitoring List. Suggested test 
niethod(s) (PQL z/g/L): 90 1 O(40) as cyanide compounds 
Safe Drinking Water Act: MCL, 0.0 1 mgiL; MCLG, 0.0 I 
1ngiL;Regulated Chemical (47 FR 9352) as cyanide 
compounds 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) as 
cyanide compounds 
EPCRA Section 313 Form R de r~ini/ i izrs concentration 
reporting level: 1 .0% as cyanide compounds 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.10 I ,  Appendix B) as cyanides, mixtures 
or solutions 
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SuperfundlEPCRA 40CFR355, Appendix B Extremely 

- Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Descriptiorz: Methyl thiocyanate is acolorless liquid with an 
onion-like odor .  Boiling point = 130-133°C. 
MeltingiFreezing point = -5 1°C. Very slightly soluble i n  
water. 
Iizconzpritibilities: Incompatible with nitric acid. Violent 
reactions have occurred when mixed with chlorates, nitrates, 
nitric acid, peroxides, potassium chlorate, and sodium 
chlorate. 
Perniissible Exposure Limits iit Air: Exposure limits for 
hydrogen cyanide: OSHA? PEL is 10 ppin average over an 
8-hour workshift; NIOSH‘’): recommended exposure limit 
is 4.7 ppm; ACGIH“) : 4.7 ppin. These limits are for air 
levels only. When skin contact also occurs, overexposure 
results even when air levels are less than the limits above. 
Perntissible Concentration in Water: The U.S. EPA has set 
a inaxiinuin contaminant level of  cyanide in drinking water 
of 0.2 inilligrains cyanide per liter of  water (0.2 ingiL). 
Runofffroin spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin andior eye 
contact. 
Hmwzfiil Effects rind Syniptonis 
Short Term Exposure: Prolonged skin absorption may 
produce various eruptions, runny nose, dizziness, cramps, 
nausea, vomiting and mild or severe disturbances of the 
nervous system. This material is highly toxic if ingested. 
The ingestion of  a concentrated solution may lead to 
vomiting. The principal systemic reaction is probably one of 
central nervous system depression, interrupted by periods of  
restlessness, abnorinally fast and deep respiratory 
movements and convulsions. Death is usually due to 
respiratory arrest from paralysis of  the medullary centers. 
Long Term Exposure: May cause injury to the liver and 
kidneys. Developiiiental Eflects: N o  reproductive or 
developmental effects ofthis thiocyanate have been reported 
in experimental animals or humans. Increased levels of  
thiocyanate in the umbilical cords of fetuses whose mothers 
sinoked compared to those whose mothers were non- 
smokers suggests that thiocyanate, and possibly also 
cyanide, can cross the placenta. 
Points of Attrick: Liver and kidneys. 
Merlicrrl Surveillance: Liver and kidney function tests. 
Urine thiocyanate levels. Blood cyanide levels. 
First Aid: Treatment is as for aliphatic thiocyanates. If this 
chemical gets into the eyes, remove any contact lenses at 
once and irrigate iininediately for at least 30 minutes, 
occasionally lifting upper and lower lids. Seek medical 
attention immediately. If this chemical contacts the skin, 
remove contaminated clothing and wash immediately with 
soap and water. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 

Hazardous Substances: T P Q  = 10,000 Ib (4,540 kg) 

kg) 

has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. Victims who are conscious 
and able to swallow should be given 4 to  8 ounces of water 
or milk. Gastric lavage with a sinall bore NG tube should be 
considered if it can be performed within 1 hour after 
ingestion. The effectiveness of  activated charcoal 
administration is unknown, but it is suggested following 
lavage (administer activated charcoal at 1 gndkg, usual adult 
dose 60-90 g, child dose 25-50 g). A soda can and straw 
may be of  assistance when offering charcoal to a child. 
Medical observation is recoinmended for 24 to 4 8  hours 
after breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, a doctor or 
authorized paramedic may consider administering a 
corticosteroid spray. 
Noie; Because cyanide is probably largely responsible for 
poisonings, antidotal measures against cyanide should be 
instituted promptly. Use amyl nitrate capsules if symptoms 
develop. All area employees should be trained regularly in 
emergency measures for cyanide poisoning and in CPR. A 
cyanide antidote kit should be kept in the immediate work 
area and must be rapidly available. Kit ingredients should be 
replaced every 1-2 years to  ensure freshness. Persons trained 
in the use of  this kit, oxygen use, and CPR intist be quickly 
available. 
Refereiices: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Methyl 
Thiocyanate,” Trenton, NJ (June 2002). 
h ttp : l/w\vw. s tate. n i . u slh eat t h!e o h/l-tk\\ e bi25 62.  pd f 
U.S. Environmental Protection Agency, “Chemical 
Profile: Methyl Thiocyanate,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Methyl mercu ric Dicya nam ide 

Use Type: Fungicide 
CAS Number: 502-39-6 
Foriiirrlri: CjI I,HgN, 
Alert: This is a teratogen and should be handled with 
extreme caution. It is not registered in  the U.S. 
Synoiiynts: Cy anoguan i d i ne methyl inerc u ry derivative ; 
Cyano(inethylmerc~iry)guanidine; Guanidine, cyano-, 
me thy 1 mercury  M E M  A ; M e t  h y I in e rc u r i c 
cyan og u an id i n e ; M e t h y I in e rc u r y d i cyan and i ni id e ; 
Methylmercury dicyandiamide; Methylmerkuridikyandiainid 
(German); MMD; Zaprawa nasienna plynna (Polish) 
Trride Nrinzes: AGROSOLa; MORSODREN’; MORTON 
EP-227@; MORTON SOIL DRENCH@; PANDRINOX’; 
PANO-DRENCH’ 4; PANODRIN@ A-1 3; PANOGEN@; 
PANOGEN-PX”; PANOGEN TURF FUNGICIDE@; 

d e r i v ; 
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PANOGEN TURF SPRAY; PANOSPRAY@ 30; R 8@; R 8 

Cli eniicrrl Clrrss: Organotnercury coin pound 
EPMOPP PC Code: 05 1909 
California DPR Clieniicrrl Code: 454 
RTECS Number: OW1750000 
Uses: This material is used as a fungicide; a seed, soil, and 
turf treatment especially for cereals, sorghum, sugar beets, 
cotton, and flax. It is not registered as a pesticide in the U.S. 
CrrrciIiogeri/Hrrzcrrrl Clnssrjictrtions 
California Prop. 65:  Listed; Reproductive toxin 
IARC: Group 2B, possible carcinogen 
Regulrrtory A ulli ority: 

FUNGICIDE@ 

Air Pollutant Standard Set (ACGIH)“) (HSE)‘”) 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board1AB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOS HA) 
The “Director’s List” (CAL1OSHA) 
Clean Water Act: Section 307 Toxic Pollutants as 
mercury and compounds 
Safe Drinking Water Act: MCL, 0.002 mg1L; MCLG, 
0.002 mg1L as mercury 
RCRA Section 26 1 Hazardous Constituents, waste 
number not Listed as mercury compounds, n.o.s. 
EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 50011 0,000 Ib (22714,540 kg) 
EPCRA Section 304 RQ: EHS, 1 Ib (0.454 kg) 
EPCRA Section 3 13 (as mercury compound) Form R de 
minimus concentration reporting level: 1 .0% 
MARINE POLLUTANT (49CFR, Subchapter 172.10 I ,  
Appendix B), severe pollutant 
Canada, WHMIS, Ingredients Disclosure List 

(0s HA)(’’) 

Description: Methyltnercuric dicyanatnide is a crystalline 
solid. MeltingiFreezing point = 156°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flatninability 1 ,  Reactivity 0. Soluble in water. 
Perniissible Exposure Limits irt Air: The OSHA”) PEL for 
all organic mercury compounds is 0.0 1 mgitn’ as an 8-hour 
TWA and ceiling of 0.04 mg1m3. NIOSH‘’) recommends 
0.01 ingitn’ asa 10-hour TWA and STEL of 0.03 mglin’ 
with the notation “skin” indicating the possibility of 
cutaneous absorption. ACGIH‘’) recominends 0.0 1 nigitn’ as 
an 8-hour TWA value with no STEL. The NIOSH‘” IDLH 
level = 2 mglm’ (as Hg). The DF@) has set an MAK for 
methyl mercury of 0.01 mg/m3. They have also set(35) an 
STEL of0 .  I mg1m’. Other countries have generally adopted 
the 0.01 mg/tn3 level. In addition, North Dakota has set 
guidelines for alkyl mercury compounds in ambient air(6o) of 
1-3 , u g h 3  (0.0001 to 0.0003 tng/m’). 
Deterniirirrtion in Air: No method available. 

Permissible Conceritration in Wrrter: Methylniercury To 
protect freshwater aquatic life: 0.016 pglL as a 24-hr 
average, never to exceed 8.8 pg/L. To protect saltwater 
aquatic life: 0.025 pg1L as a 24-hr average, never to exceed 
2.8 pglL. To protect human health: 0.2 pglL@). 
Deterniiritrtion in Wuter: Total mercury is determined by 
flameless atomic absorption. Soluble mercury may be 
determined by 0.45 micron filtration followed by flameless 
atomic absorption. 
Routes of Entry: Inhalation, ingestion, eye, andlor skin 
contact. 
Harniful Effects mid Syrriptoms 
Short Tern? Exposure: Alkyl mercury compounds are 
pritnary skin irritants and may cause dermatitis. When 
deposited on the skin, they give no warning, and if contact 
is maintained, can cause second-degree burns and blisters. 
Sensitization may occur. In the case of ingestion there is 
nausea and abdominal pain. Vomiting and diarrhea may 
occur. Burning or prickling of the lips, tongue, and 
extremities. The patient may be confused, hallucinate, be 
irritable, have disturbed sleep, lose muscular coordination 
and lose memory. Visual fields may narrow concentrically; 
emotional instability may occur as well as inability to 
concentrate, with stupor and coma. Methylmercuric 
dicyanatnide is extremely toxic to humans. The probable 
lethal dose for humans is 5-50 mg1kg of body weight 
(between 7 drops and one teaspoon for a 150 Ib person). 
Humans may be poisoned by feeding on the flesh of animals 
which have ingested this fungicide. Eating treated seeds may 
also cause poisoning. The poisoning may show delayed 
manifestations on the nervous system. Patients frequently 
become gradually worse after their illness is recognized and 
exposure is stopped. 
Lo~ig Term Exposure: Repeated or prolonged contact with 
skin may result in dermatitis (red inflamed skin). Repeated 
or prolonged exposure may cause death by hypovolemic 
shock, nephrotic syndrome, or kidney failure. The central 
nervous system, including the brain, is the principal target 
tissue for this group of toxic compounds. Severe poisoning 
may produce irreversible brain damage resulting in loss of 
higher functions. The effects ofchronic poisoning with alkyl 
mercury compounds are progressive. In the early stages, 
there are fine tremors of the hands, and in some cases, of the 
face and arms. With continued exposure, tremors may 
become coarse and convulsive; scanning speech with 
moderate slurring and difficulty in pronunciation may also 
occur. The worker may then develop an unsteady gait of a 
spastic nature which can progress to severe ataxia of the 
a r m  and legs. Sensory disturbances including tunnel vision, 
blindness, and deafness are also common. A late symptom. 
constriction ofthe visual fields, is rarely reversible and may 
be associated with loss of understanding and reason which 
makes the victim completely out of touch with his 
environment. Severe cerebral effects have been seen in  
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infants born to mothers who had eaten large amounts of 
methylmercury-contaminated fish. 
Poirits of Attack: Eyes, skin, central nervous system, 
peripheral nervous system and kidneys. 
Medical Surveillarice: Before first exposure and every 6 to 
12 months after, a complete medical history and exam is 
strongly recommended, with: Eye exam. Consider lung 
function tests for persons with frequent exposure. Exam of 
the nervous system. Routine urine test (UA). Urine test for 
mercury (should be less than 0.02 mgiliter). Consider nerve 
conduction tests, urinary enzymes and neurobehavioral test. 
After suspected illness or overexposure, repeat the tests 
above and get a blood test for mercury. Examination of the 
central nervous system, and kidneys. Consideration should 
be given to the possible effects on the fetus of alkyl mercury 
exposure in the mother. Constriction of visual fields may be 
a useful diagnostic sign. Blood and urine levels of mercury 
have been studied, especially in the case of methylmercury. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Keep victim quiet and maintain 
normal body temperature. Effects may be delayed; keep 
victim under observation. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Methyl Mercury 
Dicyandiamide,” Trenton  NJ  (May  2000) .  
h t tp : / /~~w~~.s ta te .n i .us i l7ca l th /eo l i~r~k~~eb~l376.pdf  
U.S. Environmental Protection Agency, “Chemical 
Profile: Methylmercuric Dicyanamide,” Washington, DC, 
Chemical Emergency Preparedness Program (Nov. 30, 
1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Metiram 

Use Type: Fungicide 
CAS Nimiber: 9006-42-2 
Forniulrr: C,,H,;N, ,S,,Zn, 
Synorzynis: Carbainic acid, 1H-benziinidazol-2-y1-, 
carbatene; Carbainodithioic acid, 1 ,a-ethanydiylbis-, 
polymer with aininonia complex ofzinc EBDC; Caswell No. 
041A; EBDC, polymer with ammonia complex of zinc 

EBDC; Ethylenebis(dithiocarba1nic acid), polymer with 
ammonia complex of zinc EBDC; Mixture of 5.2 parts by 
weight (83.9%) of [ethylenebis(dithiocarbamato)] zinc with 
1 part by weight (16.1%) ethylenebis(dithi0carmabic acid), 
bimolecular and triinolecular cyclic anhydrosulfides and 
d i su 1 fi des ; tris [ Am in in e (e t h y le n e b is( d it h i ocarbainat o))] 
zinc(2+1) (tetrahydro-1,2,4,7-dithiadiazocine-3,8- 
d i t h i o n e )  p o I y in e r ; Z i n c a m  in o n  i a t  e 
e t h y 1 en e b i s ( d it h i o c a r  b am a t e ) - p o I y (e t h y I e n e t h i u ram 
disulfide); Zinc inetiram; Zineb-ethylene thiurain disulfide 
adduct 
Trrrrle Nrinies: ATLAS@ BRAND, Helena Chemical (USA), 
canceled; AMAREX’; NIA 91 02@, FMC Agricultural 
Products (USA), canceled; NIAGARA, FMC Agricultural 
Products (USA), canceled; POLYCARBACIN@; 

P O L Y C A R B A Z I N E @ ;  P O L Y M A R C I N @ ;  

POLYMARZINI?; POLYRAM@, BASF Agricultural 
Products (Germany); 
Producers: AMVAC Chemical (USA); BASF Agricultural 
Products (Germany) 
Clr enzical Clrrss: D it h i oc ar b am ate; in organ i c zinc 
compound 
EPMOPP PC Code: 0 1460 1 
Culiforrzirr DPR Clreniicrrl Code: 493 
Uses: Metiram is used to protect fruits, vegetables, field 
crops and other crops and ornamentals against many types 
of fungi and other foliar diseases. 
Huiizrrn toxicity (long-tern~)(~~): High-2.10 ppb, Health 
Advisory 
Fish toxicity (tlr resl~olrl)(~~): In termed iate-24.8 7 82 0 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
US. Mrr.vitnirtii A No wrrble Residue Levels for Metirrriri (40 
CFR 180.21 7): 

P O L Y C A R B A C I N E ~ ;  P O L Y C A R B A Z I N @ ;  

POLYMARCINE@; POLY MARSIN@; POLYMARZIN@; 

CROP PPm 
Apple 2.0 
Potato 0.5 
Crrrcirzogeri/llrrzurrl Clrrssificrrtioris 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen and developinental toxin 
TRI Developmental Toxin: Developinental toxin 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Confirmed ED by the German 
Federal Environmental Agency 
Regulcrtory A ci tlr ority : 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Proposition 65 chemical (CAL) Carcinogen. 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de /nini/nis concentration 
reporting level: 1.0Y0 
EPA Hazardous Waste Number (RCRA No.): U I 14 
Clean Water Act: Section 307 Toxic Pollutants as zinc 
and compounds 
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Safe Drinking Water Act: SMCL. 5 mg/L; Priority List ( 5 5  FR 
1470) as zinc 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
zinc compounds 
The “Director’s List” (CALIOSHA) as zinc compounds 

Description: Yellow powder at room temperature. 
Molecular weight 1088.7. Melting/Freezing point = 

decomposes above 140°C. Vapor pressure = <lo-’ mmHg 

Perriiissible Concentrrition in Wder:  N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
World Health Organization: 5000 pg/L as zinc in water for 
esthetic quality. The U.S. EPA@) has set 5 ppm for the 
prevention of adverse effects due to the organoleptic 
properties of  zinc. 
Hrirtiifiirl Effects and Syrnptonis 
Short Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of  the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Poiiits of ANrick: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medicril Surveillrince: There are tests available to measure 
zinc in your blood, urine, hair, saliva, and feces. High levels 
of  zinc in the feces can mean high recent zinc exposure. 
High levels of  zinc in the blood can mean high zinc 
consumption and/or high exposure. Tests to measure zinc in 
hair may provide information on long-term zinc exposure; 
however, the relationship between levels in your hair and 
the amount of  zinc you were exposed to is not clear. 
Medical observation is recommended for 24  to 48 hours 
after breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, consider 
administering a corticosteroid spray. Cigarette smoking may 
exacerbate pulmonary injury and should be discouraged for 
at least 72 hours following exposure. Before employment 
and at regular times after that, the following are 
recommended: If symptoms develop or overexposure 
occurs, repeat the above tests as soon as possible and get an 
exam of the nervous system. Also consider complete blood 
count. Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 

@ 20°C. 

breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
Iias been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of  water. Do not induce vomiting. Note to pI?ysiciiit7 
or authorized medical pei=vonnel: Medical observation is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Metiram,” Oregon State 
University, Corvallis, O R  (June 1996). 
l i t t~~: / lextoxnc~.ors t .c~~i /~ips~mctirai i i .h tm 

Pesticide Programs, Pesticide Residue Limits, 
“Metiram,” 40 CFR 180.2 17, 
~mvw. epa. govlpest i c i d eslfoodivi e w t o 1 s . h t m 

List of  Lists,” Sacramento CA (February 1997) 

U.S. Environmental Protection Agency, Office of 

California Environmental Protection Agency “Chemical 

Meto b rom u ro n 

Use Type: Herbicide 
CAS Number: 3060-89-7 
Furmulri: C,H ,BrN,02 
S j ~ i o ~ i y n i ~ :  3-(4-Bromophenyl)- 1 methoxy- 1 -methylurea; 3-  
(p-Bromopheny1)-  1 -methoxy-  1 -1nethylurea; N’-(4- 
B r o m o p ti e n y I) -N-in e t h o x y - N -  m e t h y I u r e  a ; 3 - ( p  - 
Bromopheny1)- 1 methyl- 1 methoxyurea; 3-(4-Bromphenyl)- 
1-methoxyharnstoff (German); Mctobromuron [ 3-07- 
bromopheny1)- 1 -methoxy- 1 -inethylurea]; Urea, N-(4- 
bromopheny1)-N-methoxy-N-methyl- 
Trrirle Nlinies: C-3 126“; ClBA 3 126@; PATORAN? 
PATTON EX@; PESTAN A L@; S igma-A Idr ich (USA) 
Producers: S igma-A ldrich (USA) 
Cliemical Cluss: Phenyl urea 
EPMOPP PC Code: 03590 1 
Uses: Pre-emergence herbicide. 
C[rrciiiogeIi/Hrrzrir[l Clrrssificrrtions 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Colorless, crystalline solid. Soluble in  water; 
solubility = 8.8 mg/L@ 20°C. Molecular weight = 259.12. 
Melting/Freezing point = 95°C. Vapor pressure = 3 x 10 ‘ 
mm€Ig @ 20°C. Log KO, = 2.45. Unlikely to bioaccumulate 
in marine organisms. 
Iticontprrtibilities: Ox id izers (c h lora tes, n i t  ra tes, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
etc); strong acids. 
Deter/iiiiitrtioii biAir: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)] .“~’  
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Perniissible Concentration in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hurnzfil Effects and Synzptonzs 
Short Tern? Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
severe irritation or burns. 
Points ofAttrick: Skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. Do 
not make an unconscious person vomit. 

Metolachlor (ANSI) 

Use Type: Herbicide 
CAS Niinzber: 5 12 18-45-2 
Foriiurlri: C ,  ,H,,CINO, 
Alert: A General Use Pesticide (GUP) in most usages. Some 
products may be Restricted Use Pesticides (RUP). An EPA 
Reregistration Eligibility Decision (RED) in April, 1995, 
determined that all uses of metolachlor with the exception 
of potatoes, soybeans and peanuts would not cause 
unreasonable risk to humans or the environment. Companies 
requested cancellation of registered uses of matolachlor 
effective March 22, 2002. (See Federal Register 
E n v i r o n in e n t a I D o c u in e n t a t  
http:l/www.epa.~ov/fedrgstr/EPA-PEST/2002/March/Day- 
22/p6855.htm). 
Synonyms:  2 -A e t h y 1 - 6 -in e t h y I - N -  ( 1 - m e t h y I - 2 - 
methoxyaethy1)-ch loracetan i I id (German); a-Ch lor-6'- 
a e t h y I -N-( 2 -met h ox y- 1 -in e t h y 1 a e t h y I )  - ac e t - o - t o 1 u i d i n 
( G  e r m a n )  ; 2 - C h 1 o r o - 6 ' -  e t h y I - N - (  2 -in e t h o xy - 1 - 
methylethy1)acet-o-toluidide; a-Chloro-2'-ethyl-6'-methyl-N- 
(1 -methyl-2-methoxyethyl)-acetanilide; 2-Chloro-N-(2- 
e t h y 1-6 -in e t h y I p he n y I) -N-( 2 -met h o x y - 1 -in e t h y I e t h y I )  
acetamide; 2-Chloro-N(6-ethyl-o-tolyl)-N-(2-methoxy- 1 - 
methylethyl)-acetamide; 2-Ethyl-6-methyl- 1 -N-(2-methoxy- 
1 -methylethyl)chloroacetanilide; Metelilachlor 
Trrirle Nrmzes: BICEP@, Syngenta (Switzerland), canceled 
4/9/1998; BROADSTRIKE', Dow AgroSciences (USA); 
CGA-24705@, Ciba-Geigy (Switzerland); CINCH@, DuPont 
Crop Protection (USA); CODAL@; COTORAN@ MULTI@; 

CYCLE@, Syngenta (Switzerland), canceled 21811 996; 
DREXEL ME-TOO-LACHLOR@, Drexel Chemical (USA); 
DUAL@, Syngenta (Switzerland); DUAL MAGNUM', 
Syngenta (Switzerland); DUET@, Syngenta (Switzerland), 
canceled 513 1 / I  994; INTER PLUS@, Makhteshim-Agan 
Industries (Israel); MEDAL@, Syngenta (Switzerland), 
canceled 61274 996; MILOCEP@; ONTRACK 8EQ, 
Syngenta(Switzerland), canceled 1 Oil O i l  989; PENNANTQ, 
Syngenta (Switzerland), canceled 6/27/1996; PRELUDE@, 
Zeneca Ag Products (USA) (now Syngenta), canceled 
111711 996; PRIMAGRAM@; PRIMEXTRA@; TURBO@, 
Bayer Cropscience (Germany) 
Producers: Bayer Cropscience (Germany); Ciba-Geigy 
(Switzerland); Dow AgroSciences (USA); Drexel Chemical 
(USA); DuPont Crop Protection (USA); Ehrenstorfer, Dr. 
(Germany); Makhteshim-Agan Industries (Israel); Shenzhen 
Guomeng Industry Co., Ltd. (China); Syngenta 
(Switzerland) 
Clienzical Cl(iss: Ch I oroacet an i I ide 
EPA/OPP PC Curle: 108801; 288700 (old EPA product 
code) 
Cril$?oriiiri DPR Clienzicril Code: 1996 
ICSC Number: 1360 
R TECS Nirmz ber: AN 3 43 0000 
Uses: Metolachlor is a selective herbicide that is usually 
applied to crops before plants emerge from the soil, and is 
used to control certain broadleaf and annual grassy weeds in 
field corn, soybeans, peanuts, grain sorghum, potatoes, pod 
crops, cotton, safflower, stone fruits, nut trees, highway 
rights-of-way and woody ornamentals. Prior to the RED of 
April, 1995, its primary use was on corn, soybeans and 
sorghum. I t  inhibits protein synthesis; thus, high-protein 
crops (e.g., soy) can be adversely affected by excessive 
metolachlor application. Additives may be included in 
product formulations to help protect sensitive crops (i.e., 
sorghum) from injury. 
Huniriiz toxicity (loizg-tern~)(~~~: Very low-I 00.00 ppb, 
Health Advisory 
Fish tosicity (tIiresl~olrl)(~~): Very low -1 1 17.146 17 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(ixiniimz Allowrrble Residiie Levels. for Metolriclilor 
(40 CFR 180.348): 
Note: Some onion and pepper crops have regional 
restrictions and are not listed here. 
Curciii ogeii/Hrizarrl Clrrssijicu t ions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION in most formulations, or 
WARNING 
WHO Acute Hazard: Class 111, slightly ham-dous 
Endocrine Disruptor: Suspected 
Regukritory Autli orify : 

Description: Metolachlor is a colorless or tan to brown, oily 
liquid. Slightly sweet odor. Very slightly soluble in water; 

AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 
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solubility = 51 0 ppm @ 20°C. Molecular weight = 283.79. 
Boiling point = 100°C @ 0.001 mmHg. It is stable to about 
300°C. Vapor pressure = 1 .5 x 10-’ mmHg @ 20°C. Flash 
point = 190°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 1 ,  Flammability 1, Reactivity 0. 
Log KO, = 3.0. Values above 3.0 are likely to bioaccumulate 
in marine organisms. 
hzconipcitibilities: Oxidizers, strong acids, nitrates. 
Permissible Exposure Limits in Air: No standards set. 
Pernzissible Conceritrutioii in Water: The USEPA has set 
a lifetime health advisory of 10 pgiL. Several states have set 
guidelines for metolachlor in drinking water ranging from 
1.0 pg/L (Illinois) to 17.5 pglL (Kansas) to 25 pgiml 
(Wisconsin). 
Determimition in Wrrter: Extraction with methylene 
chloride followed by separation by gas chromatography and 
measurement using a nitrogen-phosphorus detector. 
Routes of Entry: Inhalation 
Hurnlful Effects cind Sj~niptoms 
Short Term Exposure: Irritates the eyes and skin. The acute 
oral LD,, for rats is 2780 mgikg (slightly toxic). Signs of 
human intoxication from metolachlor and/or its formulations 
(presumably following acute deliberate or accidental 
exposures) include abdominal cramps, anemia, ataxia, dark 
urine, methemoglobinemia, cyanosis, hypothermia, collapse, 
convulsions, diarrhea, gastrointestinal irritation, jaundice, 
weakness, nausea, shock, sweating, vomiting, CNS 
depression, dizziness, dyspnea, liver damage, nephritis, 
cardiovascular failure, skin irritation, dermatitis, 
sensitization dermatitis, eye and mucous membrane 
irritation, corneal opacity and adverse reproductive effects. 
Long Terni Exposure: May cause tumors. Limited evidence 
of carcinogenicity animals (USEPA). 
Points of Attack: Blood 
Medical Siirveillrince: Test for methemoglobinemia. 
Complete blood count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Note 10 physician or authorized inedical personnel: Treat 
for methemoglobinemia. Spectrophotometry may be 
required for precise determination of levels of 
methemoglobinemia in urine. 

Re fererices: 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, M eto lach lor,” Oregon 
State University, Corvallis, OR (June 1996). 
http://exto?inet.orst.edu/pipsimetoIach.litin 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Metolachlor,” 40 CFR 180.368, 
h ttp : //www. epa . qovipes t i ci des/ fo o div i e w  to  I s. h tm 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Metolachlor,” Washington, 
DC (April 1995). l i t tp:! / \~~vw.fpa.povi~~Dsi000 I .pdf 
U.S. Environmental Protection Agency, “Health 
Advisory,” Washington, DC, Office of Drinking Water 
(August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

M eto I ca r b 

Use Type: Insecticide 
CAS Nunzber: 1 129-4 1-5 
Fornzulrr: C,H, ,NOz; C,H,(CH,)OCONHCH, 
Alert: Not used as a pesticide in the U.S. 
Synonynzs: Carbamic acid, methyl-, 3-metliylphenyl ester; 
Carbamic acid, methyl-, 3-tolyl ester; Carbophen; m-Cresyl 
methylcarbamate; in-Cresyl ester ofN-methylcarbamic acid; 
w-Cresyl methyl carbamate; Dicresyl; Dicresyl N-  
methylcarbamate; Metholcarb; Methylcarbamic acid n7-toyl 
ester; 3-Methylphenyl-N-methylcarbarnate; n~-MethylpIienyl 
methylcarbamate; MTMC; in-Tolyester kyseliny methyl 
karbaminove; m-Tolyl-N-methylcarbamate; 3-‘I‘olyI-N- 
methylcarbamate 
Trtlrle Names: DRC 334 1’; KUMIAI@’; METACRATE@; S 
1065@; SOGATOX DUST@ 22; TSUMACIDE@; 

Producers: Saeryung Chemicals (South Korea); Signia- 
Aldrich Laborchemikalien (Germany) 
Cliemiccil Clcrss: Carbamate 
RTECS Number: FC8050000 
Uses: Metolcarb is an insecticide for the control of rice 
green leafhoppers, plant-hoppers, codling moth, citrus 
mealy bug, onion thrips, fruit flies, bollworms and aphids. 
Not registered as a pesticide in the U.S. 
C[rrciiiogeIi/Hrizrirrll CI(issificrition$ 
WHO Acute Hazard: Class I I ,  moderately hazardous 
Regulritory Autlr ority: 

EPA Hazardous Wastc Number (RCRA No.): PI90 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.056; Nonwastewatcr 
(mgikg), 1.4 

T S U M A U N K A ~ ;  V A D E N ~  
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SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 OO/ lO ,OOO Ib 
(45.4/4,540 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Metolcarb is a colorless crystalline solid. 
MeltingiFreezing point = 74 -75°C. 
Periiiissible Exposure Lintits in Air: N o  standards set. 
Periizissible Coiiceritratioii in Water: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrrrmful Effects ciitrl Symptoms 
Sliort Ternz Exposure: Metolcarb is a carbainate 
insecticide. Signs and symptoms of  poisoning by carbarnates 
are similar to those for organic phosphorus compounds. 
Symptoms of  poisoning by organic phosphorus compounds 
include headache, giddiness, nervousness, blurred vision, 
weakness, nausea, cramps, diarrhea, and discomfort in the 
chest. Signs include sweating, myosis, tearing, salivation 
and other excessive respiratory tract secretion, vomiting, 
cyanosis, uncontrollable muscle twitches followed by 
muscular weakness, convulsions, coma, loss of  reflexes, and 
loss of muscular control. Carbainate insecticides inhibit the 
cholinesterase activity of  enzymes, causing accumulation of 
acetylcholine at synapses and altering the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Metolcarb exhibits high oral and skin toxicity, and moderate 
inhalation toxicity. Some carbamates appear to be 
carcinogenic, teratogenic, and/or mutagenic. Carbainates are 
cholinesterase inhibitors. 
Lorzg Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofilltack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillrriice: Before employment and at regular 
times afterthat, the following are recommended: Plasina and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to norinal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of  poisoning is increased, even 
if results are in lower ranges of  “normal.” Reassignment to 
work not involving organophosphate or carbainate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as  possible and get an exam of  the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 

kg) 

alcoholic beverages before or during use. Alcohol promotes 
absorption of  organophosphates. 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes; Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides. 
iininediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of  water. Check to  see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of  water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothins 
except keep victim warm. * I n  soine cases you iiiuy be 
specifically inslructed by poison control to induce vomiting 
bjj way of 2 [ablespoons of syrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before orwith ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
iininediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bagiinask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or uuthol-ized niedical personnel. 
Administer atropine, 2 ing ( 1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in  children with 0.05 nig 
mgikg of  atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions ifthey appear 
to be obstructing the airway; intubate if necessary. Medicrrl 
note: 2-PAMCI may be contraindicated in the case ofsome 
carbainate poisonings. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Metolcarb,” 
Trenton, NJ (July 2000). 
Ii t tp:i l~v\~v.state.ni .uslhealth~eoli/ i~t~~vebi2563 .pd f 
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U.S. Environmental Protection Agency, “Chemical 
Profile: Metolcarb,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997). 

Metoxu ron 

Use Type: Herbicide 
CAS Number: 19937-59-8 
Fornzulrr: C,,H ,,CIN,O, 
Sy I I  onynzs : N‘ - ( 3 - C h 1 or  -4 -in e t h o x y - p h e n y I )  - N, N- 
dimethylharnstoff (German); 3-(3-Clor-4-1nethoxyphenyl)- 
I ,  1 -dimethylharnstoff (German);  N-(3-Chloro-4- 
inethoxypheny1)-N’,N’-diinethylurea; N’-(3-Chloro-4- 
in e t h o x y p h e n y 1) -N,  N -  d i in e t h y 1 urea, 3 - (3 - C h 1 or  o - 4 - 
inethoxypheny1)- I ,  1 -dimethylurea; N,N-Diinethyl-N-(4- 
methoxy-3-chloropheny1)urea; FL; Urea, Nf-(3-chloro-4- 
methylpheny1)-N, N-dirnethyl- 
Trade Nmzes: DEFTOR@; DOSAFLO@; DOSAGRAN@; 
DOSANEX@; DOSANEX FL@; DOSANEX MG@; 
HERBICIDE 6602@; METOX@; PURIVEL@ 
Producers: Atul (India) 
Clzenzical Class: Organochlorine; Halo-organics; phenyl 
urea 
EPMOPP PC Code: 294600 
Uses: Not registered in the U.S. A pre-emergence and post- 
emergence selective herbicide used to control weeds on 
cereals and carrots. It is particularly useful against black 
grass, silky bentgrass, wild oats, ryegrass and most annual 
broadleaf weeds. 
Crrrcinogeiz/Hrrzcrrtl ClrrssiJicrrtioiis 
W H O  Acute Hazard: Class U,  unlikely to be hazardous 
Description: Crystalline solid or powder. Slightly soluble in 
water. Molecular weight = 228.72. Log KO, = 1.71. Unlikely 
to bioaccuinulate in marine organisms. 
Permissible Conceritratioii iii Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. Central nervous 
system depressant. 
Harnzful Effects r ind Syniptonzs 
Short Terni Exposure: Symptoms include apprehension, 
anxiety, confusion, nervous excitation; dizziness; headache; 
numbness and weakness in limbs; muscle twitching, 
tremors; nausea and vomiting; slow, shallow respiration, 
bluish face; convulsions; loss of consciousness; breathing 
stops; death. 
Poiiits ofilttacli: CNS. May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medicti1 Srrrveillrrnce: Medical observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 

pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the inucous membrane into the 
bloodstream. Directly, irrigate with large amounts of plain, 
tepid water or saline for 20 minutes, occasionally lifting the 
lower and upper lids. During this time, remove contact 
lenses, if easily removable without additional trauma to the 
eye. Get medical aid immediately. Have physician check for 
possible delayed damage. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organochlorine pesticides, 
immediately flush exposed skin, hair, and under nails with 
plain, running, tepid water for 20 minutes, then wash twice 
with mild soap. Shampoo hair promptly if contaminated; 
protect eyes. Do not scrub skin or hair, since this can 
increase absorption through the skin. Rinse thoroughly with 
water. Victims who are able and cooperative may assist with 
their own decontamination. Remove and double-bag 
contaminated clothing and personal belongings. Lcather 
absorbs many organochlorines; therefore, i t e m  such as 
leather shoes, gloves, and belts should be discarded. If the 
skin is swollen or inflamed, cool affected areas with cold 
compresses. fngestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. Get medical aid. Do not induce von?itiiig.* In  cases 
of ingestion, the patient is at risk of CNS depression or 
seizures, which may lead to pulmonary aspiration during 
vomiting. If the victim is conscious and able to swallow, 
*administer an aqueous slurry of activated charcoal at 1 
g d k g  (usual adult dose 60-90 g, child dose 25-50 g). A 
soda can and straw may be of assistance when offering 
charcoal to a child. The efficacy of activated charcoal for 
some organochlorine poisoning (such as chlordane) is 
uncertain. If victim is zinconscioz~s or having C O I I V L I I S ~ O M S ,  
do nothing except keep victim warm. * In  soiiie cases you 
/nay be specifically instructed by Poison Control to inthccv 
vomiting by way of 2 tablespoons ofsyrup of ipecac (adult) 
washed down with a cup of water. Do not give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator Tor 
organochlorine pesticides, immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administcr artificial respiration. Do nof zisc 
n7outh-to-1iiouth resuscitation; use bag/riiask apparatus. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. If 
breathing is difficult, administer 100% humidified 
s LI pp I em en ta I oxygen th ro ugh b a g h  as k apparatus u n t i I 
medical help arrives. Do not leave victim unattended. 
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Metribuzin 

Use Type: Herbicide 
CAS Number: 2 1087-64-9 
Fornzula: C,H,,N,OS 
Alert: A General Use Pesticide (CUP). 
Synorzyrizs: 4-Ainino-6-tert-butyI-3-(1nethylthio)- 1,2,4- 
triazin-5-one; 4-Aminod-tert-butyl-3-1nethyIthio-As-triazin- 
5-one; 4-Amino-6-( 1 , 1  -diinethylethyl)-3-(inethylthio)- I ,2,4- 
triazin-5-(4H)-one; Metribuzina (Spanish); 1,2,4-Triazin-5- 
(4H)-one, 4-Amino-6-( 1,l -dimethylethyl)-3-(1nethylthio)-; 
As-triazin-5(4H)-one,4-amino-6-~ert-butyl-3-(methylthio)- 
Trrrrle Names: AUTHORITY@, FMC Agricultural Products 
Group (USA); AXIOM@, Bayer Cropscience (Germany); 
BAY 6 1597@, Bayer Cropscience (Germany); BAY DIC 
1468@, Bayer Cropscience (Germany); BAYER 6 159H’, 
Bayer Cropscience (Germany); BAYER 6443H@, Bayer 
Cropscience (Germany); BAYER 94337@, Bayei- 
Cropscience (Germany); BOUNDARY@, Syngenta 
(Switzerland); CANOPY@, DuPont Crop Protection (USA); 
CONQUESTa, BASF Canada (Canada); DIC 1468@; 
DOMAIN@, Bayer Cropscience (Germany); LEXONE@, 
DuPont Crop Protection (USA); LEXONEEX@, DuPont 
Crop Protection (USA); PREVIEW@, DuPont Crop 
Protection (USA), canceled 3/9/2000; PYTHON@, 
Feinchemie Schwebda (Germany); Makhteshim-Agan 
Industries (Israel); SENCOR@, Bayer Cropscience 
(Germany); SENCORAL@, Bayer Cropscience (Germany); 
SENCOREXa, Bayer Cropsc ience  (Germany);  
SENCORER@, Bayer Cropscience (Germany); VAPCOR@, 
Veterinary & Agricultural Products Manufacturing Co., Ltd. 
(VAPCO) (Jordan) 
Prorlucers: BASF Agricultural Products Group (Germany); 
BASF Canada (Canada); Bayer Cropscience (Germany); 
DuPont Crop Protection (USA); Ehrenstorfer, Dr. 
(Germany); Feincheinie Schwebda (Germany); FMC 
Agricultural Products Group (USA); Hindustan Insecticides 
(India); Jingma Chemicals Ltd. (China); Ki-Hara Chemicals 
Ltd. (UK); Makhteshim-Agan Industries (Israel); 
Sevencontinent Agrichetnical Co., Ltd. (China); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborcheinikalien (Germany); Syngenta (Switzerland); 
Veterinary & Agricultural Products Manufacturing Co., Ltd. 
(VAPCO) (Jordan) 
Clr enzicrrl Clrrss: Tr i azi none 
EPA/OPP PC Corle: 10 1 10 1 
Crrlifornia DPR Clieniicrrl Corle: 1692 
ICSC Number: 05 16 
RTECS Number: XZ2990000 
EEC Number: 606-034-00-8 
EINECS Nirnzber: 244-209-7 
Uses: Metribuzin is a selective triazine herbicide which 
inhibits photosynthesis of susceptible plant species. I t  is 
used for control of annual grasses and numerous broadleaf 

weeds in asparagus, potatoes, lucerne, peas. lentils, soya 
beans, sugar cane, sainfoin, pineapples and cereals. It is 
applied to fallow lands. Metribuzin is available as liquid 
suspension, water dispersible granular, and dry flowable 
formulations. 
Human toxicity (Io~ig-ternz)(~~’: Very low-200.00 ppb, 
Health Advisory 
Fish toxicity (tliresh 01(1)(~~):  Very lo w-7 6 83 .7 6 7 5 8 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Mrrxiniunz Allorvtrble Resirlire Levels for Metribuzin 
(40 CFR 180.332): 
CROP 
Alfalfa, forage 
Alfalfa, hay 
Asparagus 
Barley, grain 
Barley, hay 
Barley, pearled barley 
Barley, straw 
Carrot, roots 
Cattle, fat 
Cattle, meat 
Cattle, mbyp 
Corn, field, forage 
Corn, field, grain 
Corn, field, stover 
Corn, pop, grain 
Corn, sweet, forage 
Corn, sweet, kernel plus 
cob with husks removed 

Corn, sweet, stover 
Egg 
Goat, fat 
Goat, meat 
Goat, inbyp 
Grass, forage 
Grass, hay 
Hog, fat 
Hog, meat 
Hog, inbyp 
Horse, fat 
Horse, meat 
Horse, mbyp 
Lentil 
Milk 
Pea 
Pea, dry 
Pca, dry, seed 
Pea, field, hay 
Pea, field, vines 
Pea, succulent 
Potato 
Potato, chips 
Poultry, fat 
Poultry, meat 

PPm 
2 
7 
0.1 
0.75 
7 
3 
1 
0.3 
0.7 
0.7 
0.7 
0. I 
0.05 
0.1 
0.05 
0.1 

0.05 
0.1 
0.0 1 
0.7 
0.7 
0.7 
2 
7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.05 
0.05 
0. I 
0.05 
0.05 
4 
0.5 
0.1 
0.6 
3 
0.7 
0.7 
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Poultry, mbyp 0.7 
Sainfoin, forage 2 
Sainfoin, hay 7 
Sheep, fat 0.7 
Sheep, meat 0.7 
Sheep, mbyp 0.7 
Soybean, forage 4 
Soybean, hay 4 
Soybean, seed 0.3 
Sugarcane, cane 0.1 
Sugarcane, molasses 2 
Tomato 0. I 
Wheat, bran 3 
Wheat, forage 2 
Wheat, germ 3 

Wheat, hay 7 
Wheat, middlings 3 
Wheat, shorts 3 
Wheat, straw 1 

CrIrciiiogeii/Hrizarrl Clrissificatioris 
U.S. EPA Carcinogens: Group D, unclassifiable, 
anibiguous data 
TRI Developmental Toxin:  Reproductive and 
developmental toxin 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 11, moderately hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrrtory Authority: 

Air Pollutant Standard Set (ACCIH)i’) (NIOSH)”) 

Wheat, grain 0.7.5 

(Several States)@’) 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CA L/O S HA) 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de /nir~i/nis concentration 
reporting level: I .O% 
Safe Drinking Water Act: Priority List (5.5 FR 1470) 
Canada, WHMIS, Ingredients Disclosure List 

Descriptiort: Metribuzin is a colorless crystalline solid. 
Mild, sulfurous odor. Slightly soluble in water; solubility = 

1.2 x lo3 ppm. Molecular weight = 214.33. Vapor Pressure 
= < 9.8 x mmHg (@ 20°C. MeltingiFreezing point = 

12.5-127°C. 
Iiiconiputibilities: Strong oxidizers. When heated to 
decomposition, forms oxides of  nitrogen and sulfiir. 
Periiiissible Exposure Limits iii Air: There is no OSHA(’) 
PEL. NIOSH”) and ACGIH‘’) recommend a TWA of  5 
mg/m3. Guidelines or standards for metribuzin in ambient 
air(“) have been set by some states ranging from SO pglni’ 
(North Dakota) to 100 pg/m3 (Connecticut) to 119 pglin’ 
(Nevada). 
Perniissible Coiiceiitration iir Writer: The USEPA has set 
a lifetime health advisory of 175 pg/L. Several states have 

set guidelines for metricuzin in drinking water(6’) ranging 
from 1 .O pg/L (Illinois) to 2.5 pg/L (Wisconsin) to I75 pglL 
(Kansas). 
Deteriiiiiirrtiori in Wiiter: So I ven t extraction with me thy len e 
chloride followed by exchange to acetone, separation by gas 
chromatography and measurement with a thermionic bead 
detector. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact 
Harnzjiil Effects mid Symptoms 
Sliort Term Exposure: Metribuzin can affect you when 
breathed in and by passing through your skin. Acute 
poisoning can cause difficult breathing and drowsiness. 
High exposures may cause upset stomach, fatigue, and 
depression of  the central nervous system, causing poor 
coordination, tremors and weakness. 
Lorig Term Exposure: Repeated or high exposure may 
cause liver enzyme changes, goiter, and affect thyroid 
function. 
Poiiits ofAttrick: Central nervous system, thyroid and liver 
Merlicrrl Surveillrmce: If symptoms develop or  
overexposure is suspected, the following may be useful: 
Thyroid fiinction tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
1.5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPK if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities o f  water and induce vomiting. Do not make an 
unconscious person vomit. 
Re fereiices: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Metribuzin,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ) J u n e  1 9 9 6 ) .  
http:l/extoxnet.orst.edu/pips/metribuz.htin 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Metribuzin,” 40 CFR 180.332, 
h t t p : / / ~ v w ~ ~ ~ . e p a . ~ o v / ~ ~ c s t i c  ides!fbod:vic\vtols. htm 
U.S. Environmental Protection Agency, “Health 
Advisory: Metribuzin,” Washington, DC, Office of  
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services, 
”Hazardous Substance Fact Sheet: Metribuzin,” 
Trenton, NJ (January 200 I ) .  
I1 tt  p: //LVWV. s ta te. 11 i .u  s/h eal t hie0 h/rt kwe bl I 3 0 2 ,  rid f 
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Metsulfuron-methyl 

Use Type: Herbicide 
CAS Number: 74223-64-6 
Forniuki: C , 4 H ,  ,N,O,S 
Synoizynis: Benzoic acid, 2-[((((4-methoxy-6-methyl- 1,3,5- 
triazin-2-yl)a1nino)carbonyl)ainino)sulfonyl]-1iiethyl ester; 
M e t h y 1-2 - [ [ (4  -in e t h o x y - 6 - m e t h y 1 - 1 , 3  ,5 - t r i a z  y n - 2 - 
yl)aminocarbonyl] aminosulfonyl] benzoate; Methyl 2-[((((4- 
methoxy-6-methyl- 1,3,5-triazin-2-yl)amino)carbonyl) 
ainino)sulfonyl]benzoate; Methyl 2-[3-(4-methoxy-6- 
methyl- 1,3,5-triazin-2-yl)ureidosulphonyl] benzoate 
Trade Names: ALLIE’; ALLY’, DuPont Crop Protection 
(USA); ALLY-2ODF’; ANSWER’, DuPont Crop Protection 
(USA); BRUSH-OFF’; CANVAS@, DuPont Crop 
Protection (USA); CIMARRON@, DuPont Crop Protection 
(USA); DMC’ WEED CONTROL, The Scotts Co. (USA); 
DPD 63760H@; DPX 6376@; DPX-T 6376’; ESCOKT’, 
DuPont Crop Protection (USA); FINESSE@, DuPont Crop 
Protection (USA); CROPPER’; NUP’, Nufarm (Australia); 
PARTI-SAN’, Sanonda (Australia); PASTURE@ MD, 
Nufarm (Australia); RIVERDALE@, Nufarin (Australia); 
ROSULFURON@, Rotam Agrochemical (Hong Kong) 
Producers: DuPont Crop Protection (USA); Makhteshim- 
Agan Industries (Israel); Micro-Flo (USA); Nufarm 
(Australia); Rotam Agrochemical (Hong Kong); Sanonda 
(Australia); The Scotts Co. (USA) 
Clr enr icrr 1 Clcrss: S u I fo n y 1 urea 
EPMOPP PC Code: 1220 10 
Criliforrziir DPR Clreniicrrl Code: 2222 
Uses: Metsulfuron-methyl is a pre-emergence and post- 
emergence herbicide used to control annual grasses, brush, 
woody plants and broadleaf weeds. I t  can be applied to 
cereals including barley, rye and wheat and to pastures. It is 
primarily used to control brush, woody plants and broadleaf 
weeds on rights-of-way, fence rows, storage areas, highways 
and other non-crop areas. 
Hirrncin toxicity (long-ter~n)(~~): Very low-1 750.00 ppb, 
Health Advisory 
Fish toxicity (tlrresIrolr~#)(~~): Very low-3 1 167.38603 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
C(ircinogeii/Hrrziiril Clrrssrflcations 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White to pale yellow solid. Slight, sweet odor. 
Soluble in water; solubility = 108 ing/L @ 25°C. Molecular 
weight = 381 3 9 .  Melting/Freezing point = 158°C. Density 
= 1.47. 
Iizconzpatibilities: Strong oxidizers. 
Deternziirrrtion in Air: Filter; none; Graviinetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Perniissible Conceirtrrrtion in Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 

Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Hrirnzful Effects and Syniptonis 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attrrck: Skin. 
Merlicrrl Surveill(rnce: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Metsulfuron-methyl,” Oregon State 
University, Corvall is ,  OR (October 1996).  
h t t p ://ex t ox lie t. ors t . eduip i psime tsu I fu . I1 t in 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

M evi n p h 0s 

Use Type: Insecticide and acaricide 
CAS Nuniber: 7786-34-7 
Fornzcrlrr: C,H ;O,P 
Alert: A Restricted Use Pesticide (RUP). Ainvac Cheinical 
Corporation, the only maker of mevinphos in the U.S., 
voluntarily canceled all uses in the U.S. effective Ju ly  I ,  
1994. There are no mevinplios products in use in the U.S. 
Human toxicity (long-term): High 
S’izorzynzs: 2-B ute no ic acid, 3 - [ (d i in et hoxyphosph i ny I )  
oxyl-, methyl ester; a-2-Carbomethoxy-1-methyIvinyl 
d i in et h y I 2-C arbomet h oxy - 1 -in e t h y I v i n y I 
dimethyl phosphate; a-(-2-Carbomethoxy- 1 -methylvinyl) 
dimethyl phosphate; 2-Carbomethoxy- 1 -methylvinyl 
dimethyl phosophate, a isomer; 2-Carbomethoxy- 1 -propen- 
2-yl dimethyl phosphate; CMDP; Crotonic acid, 3-hydroxy-. 
methyl ester, dimethyl phosphate; Crotonic acid, 3-hydroxy- 
methyl ester, dimethyl phosphate, (E)-; 3-[(Diinetlioxy 

phosphate; 
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phosphinyl)oxy]-2-butenoic acid methyl ester; 0,O- 
dimethyl-O-(2-~arbomethoxy- I -methylvinyl) phosphate; 
0,O-Dimethyl 1 -carbomethoxy- 1 -propen-2-yl phosphate; 
Dimethyl- 1 -carbomethoxy- 1 -propen-2-yl phosphate; 
Dimethyl (2-methoxycarbonyl-1-methylvinyl) phosphate; 
Dimethyl inethoxycarbonylpropenyl phosphate; Dimethyl 
(1 -methoxycarboxypropen-2-yl) phosphate; 0,O-Diinethyl 
0- ( 1 -met  h y 1-2 -car b o x  y v i n y I )  D i in e t h y 1 
phosphate of  methyl 3-hydroxy-cis-crotonate; Duraphos; 
ENT 22,374; 3-hydroxycrotonic acid methyl ester dimethyl 
phosphate; Menite; cis-2-Methoxycarbonyl-1 methylvinyl 
dimethylphosphate; 2-Methoxycarbonyl- 1 -methylvinyl 
dimethyl phosphate; (cis-2-Methoxycarbonyl- 1 -inethylvinyl) 
dimethyl phosphate; 1 -Methoxycarbonyl- 1 -propen-2-yl 
dimethyl phosphate; Methyl-3-((dimethoxyphosphinyl)oxy)- 
2-butenoate, a-isomer; Methyl 3-[(dimethoxyphosphinyl) 
oxyl-2-butenoate; Methyl 3-(diinethoxyphosphinyloxy) 
crotonate; Methyl 3-hydroxy-a-crotonate dimethyl 
phosphate; Methyl-3-hydroxy-a-crotonate, dimethyl 
phosphate ester; Methyl 3-hydroxycrotonate dimethyl 
phosphate ester; Mevinfos (Spanish); NSC 46470; cis- 
Phosdrin; Phosfene; Phosphene; Phosphoric acid, dimethyl 
ester with methyl 3-hydroxycrotonate; Phosphoric acid, (1 - 
methoxycarboxypropen-2-yl) dimethyl ester 
Trrrrle Nonzes: AI3-22374@; APAVINPHOS@; CASWELL 
No. 160B@; CENTURY-CIDE*, canceled 212 111986; 
COMPOUND 2046@; DURHAM@, Amvac Chemical Corp. 
(USA), canceled 9/29/1988; EXCELCIDE@, canceled 
7/1/1987; GESFID@; GESTID@; PD 5@; HELENA 
PHOSDRIN@”, HelenaChemical (USA), canceled 5/3 111994 
Producers: Amvac Chemical Corp. (USA); Sigma-Aldrich 
Laborchemikalien (Germany) 
Cli enzictil Clrrss: Organophosphate 
EPMOPP PC Code: 0 1 5 80 1 
Crrlijiornia DPR C l i e ~ i z i ~ d  Code: 480 
ICSC Number: 0924 
RTECS Nunzber: GQ5250000 
EEC Nuniber: 01 5-020-00-5 
Uses: Mevinphos is an organophosphate insecticide used to 
control a broad spectrum of  insects, including aphids, 
grasshoppers, leafhoppers, cutworms, caterpillars, and inany 
other insects on a wide range of  field, forage, vegetable, and 
fruit crops. It is also an acaricide that kills or controls mites 
and ticks. It acts quickly both as a contact insecticide, acting 
through direct contact with target pests, and as a systemic 
insecticide which becomes absorbed by plants on which 
insects feed. Not in use in  the U.S. 
Hrrnzun toxicity (long-ternz)(”): High-1.75 ppb, Health 
Advisory 
Fish toxicity ( t l i r e ~ l z o l ~ ~ ~ ~ ~ ~ :  Extra high-0.96 183 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
C(rrciirogeii/Hirzurrl Clussi~crrtions 
U.S. EPA Carcinogens: Deferred classification 
Label Signal Word: DANGER-POISON 
WHO Acute Hazard: Class 1 a, extremely hazardous 

ph o s p h a t e ; 

Regulatory Autlzority: 
Banned or Severely Restricted (India, Norway) (UN)(I3) 
Very Toxic Substance (World Bank)“5) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl 17.3 (same as CERCLA, see below). 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 I3 Form R de mininzis concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.10 1 ,  Appendix B), severe pollutant. 

Description: Mevinphos is a pale yellow to orange high- 
boiling liquid. Weak odor. Soluble in water. Boiling point 
= 99-102.5”C (decomposes). MeltingiFreezing point = 7°C 
(trans-); 21°C (cis-). Flash point = 175°C (oc); 80°C 
(isomer mixture). Vapor pressure = 1 x 1 0-4 inml Ig @ 20°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability I ,  Reactivity 0. Soluble in  
water. Coinmercial product is a mixture of  the cis- and 
frans-isomers. Insecticide that may be absorbed on a dry 
carrier. 
Iizconzprrtibilities: Decomposes in heat producing 
phosphoric acid and phosphorous oxides fumes. Reacts 
violently with strong oxidizers. Corrosive to cast iron, some 
stainless steels and brass. Attacks some forms of  plastics, 
rubber and coatings. 
Permissible Exposirre Limits irr Air: The OSHA”) PEL is 
0.1 ingiin’ TWA. DFG MAK(’),HSE(’’) TWA, NIOSH”), 
and ACGIH“) recoininend a TWA value of 0.0 1 ppm (0. I 
mg/m’) and the STEL is 0.03 (0.3 ing/m’). The notation 
“skin” is added to indicate the possibility of  cutaneous 
absorption. The NIOSH‘” IDLH level = 4 ppin. In addition, 
several states have set guidelines or standards for mevinphos 
in ambient air‘“) ranging from 1-3 pg/ni3 (North Dakota) to 
1.6 pgiin’ (Virginia) to 2.0 pglm’ (Connecticut and 
Nevada). 
Deteriizimfiorr in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas cIiroiiiatograpliyiFlaine photoinctric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV, 
Method #5600, Organophosphorus pesticides.‘I8) 
Permissible Coriceriiratiorr iir Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
This chemical is highly toxic to aquatic life. 
Rorrtesof Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
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Harnzful Effects c n z d  Symptoms 
Sliort Term Exposure: C ho 1 ines terase inhibit or. Mev inp hos 
may affect the nervous system, causing convulsions, 
respiratory failure. This material is super toxic; the probable 
oral lethal dose for humans is less than 5 mg/kg, or a taste 
(less than 7 drops) for a 150 Ib person. It has direct and 
immediate effects whether it is swallowed, inhaled, or 
absorbed through the skin. Symptoms include nausea, 
vomiting, abdominal cramps, diarrhea, excessive salivation, 
headache, giddiness, dizziness, runny nose, tightness in the 
chest, blurring and dimming of  vision, slurring of  speech, 
twitching of  muscles, mental confusion, disorientation, 
difficulty breathing, blueing ofskin, convulsions, coma, and 
death. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlictil Surveillance: Medica l  observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even ifresults are in lower ranges of“norina1.” 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recoinmended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 

contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left i n  Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iininediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is d i fficu 1 t, adin in is t er oxygen through baghnas k 
apparatus until medical help arrives. Do not leave victim 
unattended. fngestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. ln some 
cases you may be specifically instructed by poison conlrol 

to induce voiniting by WI), qj’2 tcrblespoons ofsyrzip qf 

ipecac (udaill) washed down wilh a cup ojwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
Nole to physician or authorized niedical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and niuscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of 1 .O to 2.0 nig 
or pediatric dose of  0.0 1 mg/kg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
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be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac inorphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Mevinphos,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
h ttp :ilextoxnet. orst .eduip i psinievin p ho. h tni  
U.S. Environmental Protection Agency, Reregistration 
Eligibility Decision Facts, Mevinphos,” Washington, 
DC (September 1994). 
http:i/www!.epa. ~oviR~Dsifactslieetsi02j01Bct.pdf 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact sheet, Mevinphos,” 
Trenton, NJ (April 2001). 
http:iiwww.state.ni .usiliealtIi~eoli/i~tk\yeb/ I 509.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 6, No. 1, 97- 10 1 ( 1  986). 
Pohanish, R. P. and Greene, S.A., “Hazardous Substance 
Resource Guide, 2’ld Ed., Gale Research, Detroit MI 
(1 977). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Mevinphos,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Mexacarbate (ANSI) 

Use Type: Insecticide and molluscicide 
CAS Number: 3 15-1 8-4 
Forniulri: C,,H,,N,O, 
Alert: Classified as an obsolete pesticide and no longer 
registered in the U.S. and most other countries, with the 
exception of India. 
Synoitynzs: Carbamate,4-diinethylainin0-3,5-xylyln-inethyl-; 
Carbamic acid, methyl-, inethylcarbarnate (ester); Carbamic 
acid, methyl-, 4-(diinethylainin0)-3,5-~ylyl ester; 4- 
( D i in e t h y I am i n e )  - 3 ,5  -x y 1 y 1 n - m e t h y 1 car b am a t e ; 4 - 
(Diinethylainino)-3,5-diinethylphenol inethylcarbarnate 
(ester); 4-(Dimethylainino)-3,5-diinethylphenyI N- 
m e t h y I c a r b  a in a t e  ; 4 - ( D i in e t h y I a in i n o )  - 3 , 5  - 
xyleno1,inethylcarbamate (ester); 4-Diinethylainino-3,5- 
xylylinethylcarbainate; 4-DiinethyIamino-3,5-xylyl N- 
methylcarbamate; 4-(N,N-Diinethylainin0)-3,5-xylyl N- 
inethylcarbarnate; 5-Dimethylphenol inethylcarbarnate ester; 
ENT 25766; Methylcarbamic acid, 4-(diinethylamino)-3,5- 
xylyl ester; Methyl-4-di1nethylamino-3,5-xylylcarbamate; 
Methyl-4-diinethylainin0-3,5-xylyl ester of carbainic acid; 
NCI-C00544; OMS-47; Phenol, 4-(dimethylarnino)-3,5- 
diinethyl-inethylcarbainate (ester); 3,5-Xylenol, 4- 
(dimethylamino)-, inethylcarbarnate; Mexacarbato (Spanish) 
Trrrrle Nanies: DOWCO@I 39, Dow Chemical (USA), 
canceled; ZACTRAN@; ZECTANE@; ZECTRAN@; 

Producers: Ehrenstorfer, Dr., (Germany) 
Cli miicril Clrrss: Carbain ate 
EPMOPP PC Code: 04420 1 
Cdiforiiiri DPR Clieinical Code: 623 
RTECS Number: FC0700000 
Uses: It is a insecticide and inolluscicide for non- 
agricultural uses, e.g., lawn and turf, flowers, gardens, vines, 
forest lands, woody shrubs and trees. It is not produced or 
used commercially in the United States. 
Fish toxicity (tIiresl~olrl)(~~): Intermediate-3 1.03658 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crrrciiiogeii/Hrizrrrrl Clmsijicrrtions 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING or CAUTION 
Kegulrrtory Aurliority: 

Clean Water Act: Section 3 1 1 Hazardous SubstaiicesiRQ 
40CFR 1 17.3 (same as CERCLA, see below) 
EPA Hazardous Waste Number (RCRA No.): PI28 
RCRA, 40CFR26 1,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FR15654, Universal Treatment 
Standards: Wastewater (ingiL), 0.056; Nonwastewater 
(mgikg), 1.4 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (22714,540 
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kg) 
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SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 

AB 1803-Well Monitoring Chemical (CAL) 

substances 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

Description: An odorless white to tan crystalline solid. 
Insoluble in water. Molecular weight = 222.29. 
Melting/Freezingpoint= 85°C. Vapor pressure= 0.1 mmHg 
@ 20°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 1, Reactivity 0. 
Iizconzpatibilities: Alkalis and strong oxidizers. 
Perniissible Exposure Limits in Air: N o  standards set. 
Pernzissible Corzcentrrrtion in Writer: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin, and/or contact. 
Absorbed through the skin. 
Hrrrnflirl Effects and Symptoms 
Short Term Exposure: Extremely toxic: probable oral lethal 
dose for humans is 5-50 mgikg; between 7 drops and I 
teaspoonful for 70 kg person ( 1  50 Ib). Poisonous; may be 
fatal if inhaled, swallowed, or absorbed through skin. 
Contact may cause burns to  skin and eyes. Symptoms of 
carbamate poisoning resemble those of parathion. This 
material is similar to carbaryl; symptoms of carbaryl 
exposure include nausea, vomiting, abdominal cramps, 
diarrhea, excessive salivation, sweating, lassitude and 
weakness. Runny nose and sensation of tightness in chest 
may occur with inhalation exposures. Blurring or dimness of 
vision, tearing, eye muscle spasm, loss of  muscle 
coordination, slurring of  speech, and twitching of  muscles 
may also occur. Carbamate insecticides inhibit the 
cholinesterase activity of enzymes, causing accumulation of 
acetylcholine at synapses and altering the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Ternz Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Mexacarbate may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttuck: Respiratory system. lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and rcd 
blood cell cholinesterase. 
Merlicd Surveillrrnce: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of  “normal.” 

(454 kg) 

EPA/SARA 302 (EPCRA) Extremely hazardous 

The “Director’s List” (CALIOSHA) 

Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Speed in removing material from eyes and skin is 
o f  extreme importance. Eyes: Eye contact can cause 
dangerous amounts o f  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUS OR IIA VING CONVULSIONS, do nothing 
except keep victim warm. *In some cases you may be 
speciJically instructed by poison control to induce vomiting 
by way of2 fublespoons of syrup of ipecac (adult) washed 
down with a cup of wafer. Do N O T  give activated charcoal 
before or with ipecac syrup. Inhalalion: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not brcathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized niedicul personnel. 
Administer atropine, 2 mg ( I D 0  gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of  
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medicul 
nofe: 2-PAMCI may be contraindicated in the case of some 
carbamate poisonings. 
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References: 
U.S. Environmental Protection Agency, “Chemical 
Profile: Mexacarbate,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

“Hazardous Substance Fact Sheet, Mexacarbate.” 
Trenton NJ (December 1999). 
h ttp : liwmv. state. n i .u sllieal tli leohirtkwe bi 1 3 04. pd f 

New Jersey Department of Health and Senior Services, 

Mi rex 

Use Type: Insecticide 
CAS Number: 2385-85-5 
Fornirila: C,,CI,? 
Alert: No products in use in the U.S. since 1978. 
S y  11 o 11 y nz s: B i c h 1 o r e  n d o ( S p a n  i s h ) ; 
Dodecachlorooctahydro- 1,3,4-metheno-2H-cyclobuta(c,d) 
pentalene; I ,  1 a,2,2,3,3a,4,5,5,5a,5b,6-Dodecachloroocta 
hydro- 1,3,4-1netheno- 1 H-cyc lobuta(c ,d)penta lene ;  
D o d e c a c h l o r o p e n t a c y c l o d e c a n e ;  Ent  2 5 , 7  1 9 ;  
Hexachlorocyclopentadienedimer; 1,2,3,4,5,5-Hexachloro- 
1,3-cyclopentadiene dimer; NCI-C06428; Perchloro 
dihomocubane; Perchloropentacyclodecane 
T r d e  N ( ~ i i i e ~ :  CG-I 283@; DECHLORANE 4070@; 
FERRIAMICIDE@; HRS 1276@ 
Prorlucers: Sigma-Aldrich Laborchemikalien (Germany) 
Clieiiticrrl Ckiss: Organochlorine; Halo-organics 
EPMOPP PC Code: 03 920 1 
Califorriia DPR Clrenzical Code: 402 
RTECS Number: PC8225000 
Uses: Was used to control fire ants. Also used as a fire 
retardant in plastics. Not produced in the U.S. since 1978 
but may be found in imported products. 
Fish toxicity ( t I i re~hol i ) (~~):  f-Iigli-1.98564 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U S .  Mrrximini Allowcible Levels f o r  Mirex: 
The U.S. EPA suggests that ingesting an amount of mirex 
equal to 200 picograms (pg) per kilogram (kg) of body 
weight per day is not likely to cause significant harmful 
health effects. The Food and Drug Administration (FDA) 
suggests that eating fish and other foods with 
concentrations below 100 ppt (parts per trillion) of inirex 
will not cause harmful health effects in people. 
Crirciiiogeii/Huzrrrllrz~rril Classijiciitions 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Endocrine Disruptor: Suspected endocrine disruptor 
Reguliitory Authority: 

Carcinogen (Animal Positive) (IARC)@) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 

9 Proposition 65  chemical (CAL) 
The “Director’s List” (CALIOSHA) - Banned or Severely Restricted (Several Countries) 

Description: Mirex is a snow-white crystalline solid. 
Odorless. Practically insoluble in water; solubility = 0.20 
ppm @ 24°C. Molecular weight = 545.52. Decomposes at 
485°C. Vapor pressure = 8 x lo-’ mm @ 20°C; 3 x I O-’ 
mmHg @ 25°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 2. Flammability 1, Reactivity 0. 
Log KO, = > 5.6. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Iiicoiizprrtihilities: Strong oxidizers and dichromates. 
Pemzissible Exposure Limits in Air: Several states have set 
guidelines or standards for mirex i n  ambient air(‘’) ranging 
from zero (Massachusetts) to 0.03 &in3 (New York) to 
0.88 , u g h 3  (Pennsylvania) to 4500 pgim’ (South Carolina). 
Deter~iti~iirtion in Air: 
Perniissihle Concentrritioiz in W(rter: The U.S. EPA has set 
a limit of 1 part of mirex per trillion parts of surface water 
(1 ppt) to protect fish and other aquatic life from harmful 
effects. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. Passes through the skin. 
Hrirnlful Effects rri ir l  Syniptonis 
Slrort Term Exposure: Inhalation: Can irritate the 
respiratory tract. This compound is moderately toxic (the 
LD5, value for rats is 300 mgikg). Skin: Can cause irritation, 
burning sensation and rash. Eyes: Can cause irritation. 
Ingestion: No cases of human toxicity reported. Possible 
symptoms include nausea, vomiting, restlessness, tremor, 
weight loss, nervous system and liver abnormalities, skin 
rash and reproductive failure. Exposure can cause nausea 
and vomiting, headache, dizziness, muscular weakness, 
fatigue, convulsions and may cause unconsciousness. 
Long Term Esposiire: May damage the developing fetus. 
May cause damage to the testes. May damagc the liver and 
cause anemia. High exposure can cause arrhythmia 
(irregular heartbeat) and may cause death. Studies in mice 
and rats have shown that ingesting mirex and chlordecone 
can cause liver, adrenal gland, and kidney tumors. 
Points of Attack: Blood, liver and central nervous system. 
Merlicirl Surveillrrnce: Complete blood count , liver 
function tests, EKG, examination ofthe nervous system. 
FirstAkI: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. lfthis chemical has been inhaled, remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
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action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
Note to physiciun or authorized medical personnel: Gastric 
lavage or catharsis may be useful. High urine organic 
chlorine indicative of exposure, but not severity. 
Re fereiices: 
US. Department of Health and Human Services, Agency 
for Toxic Substances and Disease Registry, “ToxFAQS 
for Mirex and Chlordecone,” Atlanta, GA (September 
1996). litt~:l/~~~vcv.atsd11-.cdc.~ovltl~~~cts66.litrnl 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Mirex,” Trcnton NJ 
(July 1999). 
http:lI~~~w.state.ni .us/Iiealthieo~iIrtk~~eb~ 1 306.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 1, No. 2,48 ( I  980) and 7, No. 5 ,  88-91 
( 1  987). 
New York State Department of Health, “Chemical Fact 
Sheet: Mirex,” Albany, NY, Bureau of Toxic Substance 
Assessment (March 1986). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Molinate 

Use Type: Herbicide 
CAS Nirniber: 22 12-67- 1 
Forniulrr: C,H,,NOS 
Syiioriynis: 1 H-Azepine- 1 -carbothioic acid, hexahydro-S- 
ethyl ester; Carbamic acid, hexamethylenethio-, S-ethyl 
ester; Carbamothioic acid, N,N-hexamethylene-, S-ethyl 
ester; Caswell No. 44; S-Ethyl azepane- 1 -carbothioate; S- 
Ethyl ester hexahydro- 1 H-azepine- 1 -carbothioioate; S-Ethyl 
hexahydro- 1 H-azepine- 1 -carbothioate; S-Ethyl hexahydro- 
1 -carbothioic; ethyl 1 -hexamethyleneiminecarbothiolate; S- 
Ethyl I -hexamethyleneiminothiocarbamate; S-Ethyl N, N- 
hex am e t h y I e n e i m i n  o t h i o c a r b a in a t e  ; N -  
hexamethyleneiminothiocarba~nate; S-Ethyl perhydroazepin- 
1 -carbothioate; S-Ethyl perhydroazepine- 1 -thiocarboxylate 
Tririle Nirnies: ARROSOLO@, Syngenta (Switzerland); 
FELAN@; HIGALNATE@; HYDRAM”; JALAN@; 
MALERBANE-GIAVONI-L”; ORDAM@; ORDRAM@, 
Syngenta (Switzerland); R-4572@; RICECO, Syngenta 
(Switzerland); SAKKIMOL’; STAUFFER R 4,572a; 

Producers: Syngenta (Switzerland) 
Cliemicul Clfiss:T hi ocar bamate 
EPMOPP PC Code: 04 1402 
C~rliforniir DPR Clieniictrl Code: 449 
RTECS Nuniber: CM2625000 
Uses: Molinate is a selective herbicide used on rice for the 
control of water grass and other weeds. Producers in the 

S-  E t h y I 

YALAN@; YULAN@ 

U.S. have voluntarily withdrawn products containing 
molinate and sales and distribution will end August 3 1 ,  
2009. 
Hunirin toxicity (lo~ig-terni)(’~): High-1.40 ppb, Health 
Advisory 
Fish toxicity (thresh oIr1)(”): Very low-5 6 8.94463 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrrxiniuni Allowable Residue Levels f o r  Moliiiirfe (40 
CFR 180.228): 

CROP PPm 
Rice, grain & straw 0.1 
Crircin ogedHrizrrrrl Clriss Ljica t ioiis 
U.S. EPA Carcinogens: Group C, possible carcinogen 
TRI Developmental Toxin: Reproductive and 
developmental toxiii 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulrrtory Au tliority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-We11 Monitoring Chemical (CAL) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): U365 
RCRA Section 26 1 Hazardous Constituents 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0.003; Nonwastewater (mg/kg), 1.4 
RCRA Section 26 1 Hazardous Constituents 
EPCRA Section 3 13 Form R de iiiiniiiiis concentration 
reporting level: 1 .O% 

Description: Clear, amber liquid. Aromatic or spicy odor. 
Slightly soluble in water; solubility = 880 mgIL; 900 mg/L 
@ 21°C. Molecular weight =187.32. Density = 1.065 @ 
20°C; 1.5 156 @ 30°C. Vapor pressure =0.005 mtn Hg at 
25°C. Log KO, = 3.52. Values above 3.0 are likely to 
bioaccumulate in  marine organisms. Boiling point = 202°C 
@ 10 mm. 
Iiiconzpritibilities: Reacts violently with powerful oxidizers 
such as calcium hypochlorite. 
Permissible Exposure Limits iii Air: None listed. 
Perniissible Coiiceiitrirtioir iir Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
IIarnful Effects rrritl Synzptonzs 
Short Ternz E.vposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor iilceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respit-ation, slow heart beat. Severe 
exposure may result in death. 
Points of Attrick: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Metlicrr l i s 
recommended for 24 to 48 hours after breathing 

Sir r veillrr ii ce: M e d i c a I o b s e r v a t ion 
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overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of  the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Note tophysiciun 
or authorized medical personnel: Medical observation is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
“Molinate,” 40 CFR 180.228, 
~\~~~~.epa.eov/pesticidesifood/viewtols. htm 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Molinate,” Oregon 
State University, Corvallis, OR (June 1996). 
http:/:ace.orst.edu/crri-bin:m~s/O 1 !pitwimolinate.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Monocarbamide Dihydrogen Sulfate 

Use Type: Herbicide, plant growth regulator 
CAS Nuniber: 2 135 1-39-3 
Fornzulrr: CH,N,O.H,O,S 
Symriynts: Monourea sulfuric acid adduct; Urea sulfuric 
acid monoadduct; Sulfuric acid, monourea adduct; Urea 
dihydrogen sulfate; Urea, sulfate ( I :  I )  (9CI) 
Trrrrle N l ~ n i e ~ :  ENQUIK@, Entek (USA); N-TAC 
DESSICANT@; SUPERQUIK@, Entek (USA); WILTHIN@, 
Entek (USA) 
Prorlucers: Entek (USA) 

Clremical Class: Sulfonyl urea 
EPMOPP PC Corle: 128961 
Crrliforiiirr DPR Clienzical Corle: 2270 
Uses: Mainly used on cotton, wine grapes, apples, asparagus 
and rights-of-way. 
Carciirogeii/H~rz[rr[l Clm~iJictrtions 
Label Signal Word: DANGER 
Perniissible Concentration in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrrrnflul Effects  id Syniptonis 
Sliort Terni Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Lorig Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attrrck: Skin. 
Medical Surveillrrnce: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Monocrotophos 

Use Type: Insecticide 
CAS Nuniber: 6923-22-4 
Forniirlrr: C,H ,,NO,P 
Alert: All uses of  monocrotophos in the U.S. were 
discontinued in 1988. Prior to withdrawal is was a 
Restricted Use Pesticide (RUP). Human toxicity (long- 
term): Very high. 
Sy I Z  o nynis: 3 -h yd rox y-N- m e t h y I -, 
dimethylphosphate, cis-; Crotonamide, 3-liydroxy-N-methyl- 
,dimethylphosphate, (E)-; 3-(Dimethoxyphosphinyloxy)N- 
in e t h y 1 -cis - c r o t o n am i d e ; I -in e t h y I - 3 - 
(methylamino)-3-oxo- 1 -propenyl phosphate; 0,O-Dimethyl- 
O-(2-N-methylcarbamoyl- 1 -methyl-vinyl)-fosfaat (Dutch); 
O,O-Diinethyl-O-(2-N-rethylcarbamoyl- 1 -methyl)-vinyl- 

C ro to t i  a m  id e ,  

(E)  - D i in e t h y I 
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p h o  s p  h a t  0 , O -  D i m e t h y  I -  0- ( 2  -N- 
methylcarbamoyl- 1 -methyl-vinyl) phosphate; Dimethyl 1 - 
methyl-2-(methylcarbamoyl)vinyl phosphate, cis-; Dimethyl 
phosphate ester of 3-hydroxy-N-methyl-cis-crotonamide; 
D i in e t h y 1 3 -hydro x y -N- in e t h y 1 - cis - 
crotonamine; O,O-Dimetil-O-(2-N-metilcarbamoil- I -1netil- 
vinil)-fosfato (Italian); ENT 27,129; 3-Hydroxy-N- 
inethylcrotonamide dimethyl phosphate; 3-Hydroxy-N- 
methyl-cis-crotonamide dimethyl phosphate; cis- 1 -Methyl- 
2-methyl carbamoyl vinyl phosphate; Monocron; 
Monocrotofos (Spanish); Monodrin; Phosphate de 
dimethyle et de 2-methylcarbamoyl 1 -methyl vinyle 
(French); Phosphoric acid, dimethyl ester, ester with cis-3- 
hydroxy-n-methylcrotonamide 
Trtrrle Nmies:  APADRIN@; AZODRIN@, Shell Chemical 
(UK), DuPont (USA), canceled; BILOBRAN@; 
BILOBORN@; C 1414@, CIBA Agriculture (Switzerland); 
CRISODRIN'; CIBA@ 1414, CIBA Agriculture 
(Switzerland); CRISODIN@; GLORE PHOS 36@; 
MOLPHOS 36 SL@, Gujarat Pesticides (India); 
MONOCIL@ 40; MOSUM', Sabero Organics (India); 

PHOSKILL@, United Phosphorus (India); SD@ 9129; 
SHELL SD@ 9129; SUFOS@, Sudarshan Chemical 
Industries (India); SUSVIN@; TATA MONO@, Rallis India 
(India); ULVAIR@ 
Producers:; Agsin (Singapore); Aimco Pesticides Ltd. 
(India); BEC Group (India); Bharat Pulverizing Mills 
(India); Cangzhou Green Chemical Co. (China); China 
Chemical (China); CIBA Agriculture (Switzerland); 
Cyanamid Agro (USA); DuPont (USA); Godavari Fertilisers 
and Chemicals (India); Gujarat Pesticides (India); Hindustan 
Insecticides (India); Hokko Chemical Industry (Japan); ICI 
Group (UK); Indiclay (India); Indo Gulf (India); 
Luxembourg Industries (PAMOL) (Israel); Makhteshim 
Agan (Israel); Nagarjuna Agrichem (India); Rallis India 
(India); Sabero Organics (India); Sankei Chemicals (Japan); 
Sanonda Zhengzhou Pesticide Co., Ltd. (China); Shell 
Chemical (UK); Shenzhen Guomeng Industry Co., Ltd. 
(China); Sinon (Taiwan); Sudarshan Chemical Industries 
(India); Syngenta (Switzerland); United Phosphorus (India); 
Vijayalakshini Insecticides and Pesticides (India) 
Cli eniicrrl Clrrss: Organophosphate 
EPMOPP PC Corle: 05890 1 
Crilifornicr DPR Clreniicrrl Corle: 52 
ICSC Nuniber: 0 1 8 I 
RTECS Number: TC4375000 
EEC Number: 0 15-012-00-9 
EINECS Number: 230-042-7 
Uses: Monocrotophos is an organophosphorus insecticide 
and acaricide which works systemically and on contact. I t  is 
extremely toxic to birds and is used as a bird poison. I t  is 
also very poisonous to mammals. It is used to control a 
variety of sucking, chewing and boring insects and spider 
mites on cotton, sugarcane, peanuts, ornamentals, and 

(G e r m a n )  ; 

p h o s p h ate of 
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tobacco. Monocrotophos is available in other countries as a 
soluble concentrate or an ultra-low volume spray. It is also 
used on rice, maize, vegetables, soybeans, citrus, mangos. 
Hunznn toxicity (long-terni)"7': Extra high-0.35 ppb, 
Health Advisory 
Fish toxicity (thresh Very low-72 8,0003 9 p pb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crrrcinogeri/Hrrzrirrl Clrrssifications 
Label Signal Word: DANGER 
WHO Acute Hazard: Class Ib, highly hazardous 
Regulrrtory Autlrority: 

Air Pollutant Standard Set (ACGIH)") (NIOSH)") 
( Argentina)(35) (Several States)(") 
AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CAL/OSHA) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10/10,000 Ibs (4.54/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ibs (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Monocrotophos is acolorless to reddish-brown 
solid with a mild ester odor. Soluble in water; solubility = 

110 gi1OOmL @ 20°C. Boiling point = 125°C. 
MeltingiFreezing point = 54 -55°C (pure); 25 -30°C (the 
reddish brown technical product). Vapor pressure = 1 x 1 0-4 
mm @ 20°C; 33 x Pa @ 20°C. Flash point = 93°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flammability I ,  Reactivity 0. 
Commercially available as a water-miscible solution. 
lriconiprrtibilities: Alkaline pesticides. Attacks black iron. 
drum steel, stainless steel, brass 
Permissible Exposure Linrits hi Air: There is no OSHA"' 
PEL. NIOSH") and ACGIH") recommend a TWA value of 
0.25 mgim'. Argentina(35) has also set a TWA of 0.25 
mg/m3. In  addition, some states have set guidelines or 
standards for monocrotophos in ambient air'") ranging from 
2.5 pgim' (North Dakota) to 40 pgim' (Virginia) to 5.0 
pgim' (Connecticut) to 6.0 pgim' (Nevada). The NIOSH") 
IDLtl value is 40 mgiin'. 
Deternii~irrtion in Air: OSIHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV, 
Method #5600, Organophosphorus pesticides.(") 
Perniissible Concentrrrtion in Writer: No criteria set. but 
runoff from spills or fire control may cause water pollution. 
Koirtes of Entry: Inhalation, ingestion and skin contact. 

kg) 

kg) 
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Hrimzful Effects (riid Symptoms 
Short Term Exposure: Monocrotophos is a highly toxic, 
direct acting, water-soluble cholinesterase inhibitor which 
appears to be capable of  penetration through the skin but 
which is excreted rapidly and does not accumulate in the 
body. Acute exposure to monocrotophos may result in the 
following signs and Symptoms: pinpoint pupils, blurred 
vision, headache, dizziness, muscle spasms, and profound 
weakness. Vomiting, diarrhea, abdominal pain, seizures, and 
coma may also occur. The heart rate may decrease following 
oral exposure or increase following dermal exposure. 
Hypotension (low blood pressure) may occur, although 
hypertension (high blood pressure) is not uncommon. Chest 
pain may be noted. Dyspnea (shortness of  breath) may lead 
to  respiratory collapse. Giddiness  is common.  
Monocrotophos acts on the nervous system. Extremely 
toxic; probable oral lethal dose to humans 5-50 mgikg or 
between 7 drops and 1 teaspoon for a 70 kg (1 50 Ib) person. 
Repeated inhalation or skin contact with this inaterial may, 
without symptoms, progressively increase susceptibility to 
poisoning. Monocrotophos may cause mutations. Handle 
with extreme caution. In animals: possible teratogenic 
effects. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may darnage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. May cause 
personality changes with depression, anxiety, irritability. 
Poirzts of Attrrck: Eyes, respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase and 
reproductive system. 
Medical Sirrveillrrri ce: M ed i c a I observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recoinmended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organ o p h 0s p h a t e po is0 n in g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 

an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material froin 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing Contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation; Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use badmask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is zmconsciozrs or huving convztlsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In sonie 
cases you niay be specifically instmeted by poisot7 control 
to induce vomiting by way o j 2  tahlespoons ojsyrup of’ 

ipecuc (adult) washed down with a clip of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized niediicul personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidoles, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, 01- 

having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 
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the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 . O  to 2.0 mg 
or pediatric dose ofO.O1 ingikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in  symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of  
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Refererzces: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Monocrotophos,” Oregon State 
University, Corvallis, O R  (September  1995) .  
http:/.;extox.net.oist.edu/pips/monocot.li tni 

U.S. Environmental Protection Agency, “Chemical 
Profile: Monocrotophos,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department ofHealth and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Monocrotophos,” 
Trenton, NJ (November 1999). 
http://w\~~w.state.ni.us/liealtli~coli/i-tk~~eb/ I3 13 .pdf 

Monuron (ANSI) 

Use Type: Herbicide; plant growth regulator 
CAS Nunzber: 150-68-5 
Fornzukrr: C,H, ,CIN,O 
Synonynzs: Caswell No. 583; Chlorea; Chlorfenidim; 3-p- 
Chlorophenyl- 1 , l  -dimethylurea; N-(pChloropheny1)-N’, A’‘- 
Dimethylurea; N-(4-Chlorophenyl)-N‘, N‘-dimethylurea; F- 
(4-Chlorophenyl)-N,N-dimethylurea; 1 -p-Chlorophenyl-3,3- 
dimethylurea; 3’-(4’-Chloropheny1)- 1 , l  -dimethylurea; 3-(4- 
Chloropheny1)-l,1 -dimethylurea; 3-@-Chlorophenyl)- I ,  1 - 
d i in e t h y 1 urea; 1 -( 4 - 
Chlorophenyl)-3,3-dimetliylurea; I-(pChIorophenyl)-3,3- 
dimethylurea; N-p-Chlorophcnyl-N:N’-dimetliylurea; I ,  1 - 
Dimethyl-3-(p-Chlorophenyl)thiourea; 1, I -Dimethyl-3-(p- 
Chloropheny1)urea; N,N-Dimethyl-N’-(4-Chloroplieiiyl)~irea; 
N-Dimethyl-N‘-(4-chlorophenyl)urea; 1 ,1  -Ditnethyl-3-@- 
chloropheny1)urea; NCI-C02846; Urea, 3-@-chlorophenyl)- 
I ,  1 -dimethyl-; Urea, N’-(4-chlorophenyl)-N,N-dimethyl- 
Trrrrle Nanzes: ALCO OXALIS KILLER, AMVAC 
Chemical (USA), canceled; CMU”; KARMEX@; 
KARMEX” W; LIROBETAREX’; MONUREX@, Agan 
Chemical (Israel), cancclcd; TELVAR’; TELVARQ 
MONURON weedkiller; TELVAR@-W MONURON 
weedkiller 
Clrenzicril Clrrss: Substituted urea 
EPA/OPP PC Corle: 03550 1 
Crrlifornirr DPR Clienzical Corle: 408 
RTECS Number: YS6300000 
Uses: Not registered in the U.S. Used as a nonselective, 
broad-spectrum herbicide for the control of grasses and 
herbaceous weeds on non-crop areas such as rights-of-way, 
industrial sites and drainage ditches. Once used as a plant 
growth regulator on sugar cane. 
Fish toxicity (l lrresl~olrl)~~~~: Low468.12877 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Crrrcin ogen/Hrrzarrl Clrrssrjicri lions 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
Regirlrrtory Aullrorily: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) 
The “Director’s List” (CALiOSHA) 
EPCRA Section 3 13 Form R de niiniiiiis concentration 
reporting level: 1 .O% 

Description: White, crystalline solid. Odorless. Low 
solubility in water; solubility= 230 ppm @ 25°C. Molecular 
weight = 198.65. Density = 1.27 @ 20°C. Melting/Freezing 
point = 170-174°C. Vapor pressure = 5 x lo-’ mmHg @ 
25°C. Log KO, = <2.00. Values of more than 3.0 are likely 
to bioaccumulate in marine organisms. 
Iizconi~~aiihililies: Contact with water, bases, acids or 
elevated temperatures above 185°C can cause the generation 
of toxic 3,4-dichloraniline, and dimethylaniine. 

4 -C h I o ro p hen y 1 d i me t h y 1 urea ; 
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Deterniination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)].(’*) 
Perniissible Corzcentrcition in Wliter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harnlful Effects rind Synzp fonts 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
severe irritation or burns. 
Points of Attuck: Skin. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water. Do not induce vomiting when 
forinulations containing petroleum solvents are ingested. Do 
not make an unconscious person vomit. 
References: 

Pesticide Management Education Program, “Monuron 
(Monurex, Telvar) Herbicide Profile 2/85,” Cornell 
Univers i ty ,  I thaca ,  N Y  (Februa ry  1985) .  
http:iipmep.cce.cornell.edu/~rofilesiherb-~ro~hre~fa~y- 
alcohol-monuronimonuroniherb-prof-monuron. html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Myclobutanil (ANSI) 

Use Type: Fungicide 
CAS Number: 88671-89-0 
Fornzrrlrr: C ,,H ,,CIN, 
Synonynzs: a-Butyl-a-(4-chlorophenyl)- 1 H- 1,2,4-triazole- 1 - 
propanenitrile; Caswell No. 723K; 2-(4-Chlorophenyl)-2- 
( 1  H-l,2,4-triazole-l-yImethyl)hexanenitrile; 2-p- 
C h l o r o p h e n y l - 2 - (  I H - l  , 2 , 4 - t r i a z o l e - l -  
ylmethyl)hexaiienitrile; 1 H- 1,2,4-Triazole- 1 -propnenitrile, 
a-butyl-a-(4-chlorophenyl) 
Trrrrle Names: EAGLE@, Dow AgroSciences (USA); 
NOVA@, Dow AgroSciences (USA); NU-FLOW@, Dow 
AgroSciences (USA); RALLY@, Dow AgroSciences (USA); 
LAREDO@, Dow AgroSciences (USA); RH 3866@; 
SYSTHANEa, Dow AgroSciences (USA) 
Prorkrcers: Agsin (Singapore), Dow AgroSciences (USA); 
Wuzhou International (China) 
Clieniical Clrrss: Tr i azole 
EPAIOPP PC c ~ ~ l e :  128857 

California DPR Chemical Code: 2245 
Uses: Widely used to control powdery mildew, rust, 
sclerotina, spot blight, rot, black rot and similar fungi on a 
variety of food and non-food crops. 
U S .  Mrixiniuni A Ilo w (i ble Resirlrr e Levels f o r  
Myclobutrinil(40 CFR 180.443). 
CROP 
Almond 
Almond, hulls 
Animal feed, nongrass, group 18 

Apple, wet pomace 
Artichoke, globe 
Banana, post-h 
Bean, snap, succulent 
Beet, sugar, dried pulp 
Beet, sugar, molasses 
Beet, sugar, refined sugar 
Beet, sugar, roots 
Beet, sugar, tops 
Cattle, fat 
Cattle, liver 
Cattle, meat 
Cattle, mbyp, 

except liver 
Cherry, sweet 
Cherry, tart 
Cotton, undelinted seed 
Currant 

Fruit, stone, except cherry 
Goat, fat 
Goat, liver 
Goat, meat 
Goat, mbyp, except liver 
Gooseberry 
Grain, cereal, forage, fodder 

Grain, cereal, group 15 
Grape 
Grape, pomace, wet & dried 
Grape, raisin 
Grape, raisin, waste 
Hog, fat 
Hog, liver 
Hog, ineat 
Hog, mbyp, except liver 
Hop, dried cones 
Horse, fat 
Horse, liver 
Horse, meat 
Horse, mbyp, except liver 
Mayhaw 
Milk 
Pepper 

Apple 

Egg 

and straw, group 

PPm 
0.1 
2 
0.03 
0.5 
1.3 
1 
4 
1 
1 
1 
0.7 
0.05 
1 
0.05 
1 
0.1 
0.2 

5 
5 
0.02 
3 
0.02 
2 
0.05 
1 
0.1 
0.2 
2 
0.03 
16 
0.03 
1 
10 
10 
25 
0.05 
1 
0.1 
0.2 
5 
0.05 
1 
0.1 
0.2 
0.7 
0.2 
1 
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Pepper, bell 1 
Pepper, nonbell 1 
Plum, prune, dried 8 
Poultry, fat 0.02 
Poultry, meat 0.02 
Poultry, mbyp 0.02 

Sheep, liver I 
Sheep, meat 0.1 
Sheep, mbyp, except liver 0.2 

Sheep, fat 0.05 

Vegetable, brassica, leafy, group 5 
Vegetable, foliage of legume, group 7 

0.03 
0.03 

Vegetable, fruiting, group 8 0.03 
Vegetable, leafy, except brassica, 0.03 
group 4 

tuber, group 2 
Vegetable, leaves of root and 0.03 

Vegetable, legume, group 6 0.03 
Vegetable, root and tuber, group 1 0.03 
CurciiiogeIi/H~zrrrrl ClrrssiJcutioiis 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Cdijoriiiri Prop. 65: Developmental toxin; male 
reproductive toxin. 
TRI Developmental Toxin: Reproductive and 
developmental toxin. 
U.S. TRI: Developmental toxin and reproductive toxin 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulrrtory Authority: 

Actively registered pesticide in California. 
FIFRA, 40CFRI 85: tolerances for pesticides in food 
FIFRA, 40CFRlS6: tolerances for pesticides in animal 
feeds. 
EPCRA Section 3 13 Form R de /77rnmis concentration 
reporting level: 1 .0% 

Description: Yellow, crystalline solid. Soluble in  water; 
solubility = 140 ppm. MeltingiFreezing point = 65°C. Vapor 
pressure = 1.57 x mmHg @ 0°C. 
Permissible Conceiztrutiori iri Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, skin contact 
Hurmjirl Effects and Symptoms 
Short Term Exposure: Poisonous if swallowed. Contact 
may irritate skin and cause eye irritation and possible severe 
injury. Avoid inhalation. 
Medical Surveillance: If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention iinmediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. If this chemical has been 
inhaled, remove from exposure, begin rescue breathing 
(using universal precautions) if breathing has stopped, and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. When this chemical has been swallowed, 

get medical attention. Give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ M y c l o b u t a n i l , ”  4 0  C F R  1 8 0 . 4 4 3 ,  
uww.epa.rov/l,esticides!food/vit.\Ytols htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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Nabam 

Use Type: Fungicide, algicide, herbicide and microbiocide 
CAS Number: 142-59-6 
Fornzulrr: C4HbN2Na2S4 
Alert: Registered only for non-food applications. 
Synoizjmzs: Carbamodithioic acid, 1,2-ethanediylbis-, 
disodiuin salt; Carbainic acid, ethylenebis (dithio-), 
disodiuin salt; Disodiuin ethylenebis(dithi0carbamate); 
DSE; EBDC, disodium salt; EBDC, Sodium salt; 1,2- 
ethanediylbis(carbamodithioic acid), disodium salt; N, W -  
Ethylenebis(dithiocarbamate de sodium) (French); 
Ethylenebis(dithiocarbainic acid), disodiuin salt; Nabame; 
Nabasam (obsolete) 
Trrrrle Nrmzes: AMA-;O@, Keinira Chemical (Finland); 
CAMBELL'S@ NABAM SOIL FUNGICIDE; CARBON 
D@; NALCO D-62C44'; CHEM-BAM@; DITHANE A-40@; 
DITHANE A-46@; DITHANE D- 14@, canceled; NAFUN- 
!PO@; NALCO@ D-62C44; PARZATE@; SPRING-BAK@ 
Producers: Bayer CropScience (Germany); Keinira 
Chemical (Finland); Sigma-Aldrich Laborcheinikalien 
(Germany) 
Clr eniicrrl Class: D i t h i ocarbamate 
EPMOPP PC Corle: 0 14503 
Cdiforizin DPR Clzeniictrl Code: 4 17 
U s e s :  N a b a m  i s  a b r o a d  s p e c t r u m  
fungicidelbactericideialgicide used to prevent crop damage 
by fungi, to protect harvested products froin deterioration, 
and as an industrial microbiocide. As a result of the U.S. 
EPA review of nabain in 1989, all food uses were 
voluntarily canceled by the manufacturers except for one 
FDA-regulated food use on sugar mill grinding, crusher 
and/or diffuser systems, e.g., processing water systems. All 
other uses of nabain are for the control of algae, sliiiie- 
forming bacteria and fungi in indoor non-food 
environments, paper mills, water cooling systems, drilling 
mud and packer fluids and secondary oil recovery water 
systems. 
Crrrciiio~eiz/Hrrzrrrrl Clrrrssrjictrtions 
Cdifornici Prop. 65: Developmental toxin 
TRI Developmental Toxin: Developiiiental toxin 
Label Signal Word: WARNING 
Regiilrritory Arrtlzority: 

Actively registered pesticide in California. 
EPA 40 CFR 372.65, Specific Toxic Chemical 
Listings 
47 FR 47669 (1 0/27/82); 54 FR 50020 (12/04/89); (55 
FR 7935 (03) 06/90) [Environmental Protection] 
Califorilia Chemical List of Lists (February 1997) 

EPCRA Section 3 13 Form R den7i/7imix concentration 
reporting level: 1 .O% 
Marine pollutant (49CFR, Subchapter 172.10 I ,  
Appendix B) 

Descripfion: Colorless crystalline solid (when pure), Light 
amber crystalline solid or 22% wettable powder solution. 
Slight odor of sulfide. Mixes with water; solubility = >2 x 
10' mg/L. Hazard Identification (based on NFPA-704 M 
Rating System): Health Hazards (Blue): 2; Flaininability 
(Red): 0; Reactivity (Yellow): 0. Molecular weight = 

256.34. Boiling point = decomposes. Melting/Freezing point 
= decomposes when heated, without melting. Specific 
gravity: 1.14 @ 20°C (solid). Dissociates in water; unlikely 
to bioaccuinulate in marine organisms. 
tnconipcrtibilities: Dry crystalline form is unstable. 
Perniissihle Concentrrrtion in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hcirnifiil Effects mid Syrnptoms 
Short Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and iiiflaniination of the eyelids, 
Skin contact can cause irritation and ininor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Points of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medical Su rveillrrri ce: M ed i c a I o bse rva t i on i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticostcroid spray. Cigarette smoking may exacerbate 
pulmonary iiijury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occLirs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
in ed ica ! attention iin ined iat e 1 y . If t h is che m ica I contacts the 
skin, remove contaminated clothing and wash iinmediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
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Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Note tophysician 
OY authorized iiiedical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema. consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Nabam,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (January 1996). 
hltn::l/www.cna. ~~ov!REI.~s/064 1 .pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

ICSC Number: 0925 
RTECS Number: TB9450000 
EEC Number: 015-055-00-6 
EINECS Number: 206-098-3 
Uses: Naled is a fast acting, nonsystemic contact and 
stomach insecticide used to control aphids, mites, 
mosquitoes, and flies on crops and in  greenhouses, 
mushroom houses, animal and poultry houses, kennels, food 
processing plants, and aquaria and in outdoor mosquito 
control. Liquid formulations can be applied to greenhouse 
heating pipes to kill insects by vapor action. It has been used 
by veterinarians to kill parasitic worms (other than 
tapeworms) in dogs. Naled may no longer be used in and 
around the home by residents or professional applicators. 
Naled is available in dust, emulsion concentrate, liquid, and 
ULV formulations. Also used in cooling towers, veterinary 
medicine, pulp and paper mill systems, hospitals, swimming 
pools, and bathrooms. 
U.S. Mrrxinium Allowtrble Resirlire Lrvels.for Ntrlerl (40 

Use Type: Insecticide, fungicide, bactericide and acaricide 
CAS Nirnzber: 300-76-5 
Forniulrr: C,H,Br,CI,O,P 
Alert: A General Use Pesticide (CUP), but not be used 
around the home. 
Synonyms: BRP; 0-( 1,2-Dibrom-2,2-dichloraethyl)-O, 0- 
d im e t h y I - p h 0s p h a t ( G e r in an)  ; 1 ,2 - D i b r o in o -2,2 - 
dichloroethyl dimethyl phosphate; 0-( 1,2-Dibromo-2,2- 
dichloro-etil)-0, 0-dimetil fosfato (Italian); 0,O-dimethyl- 
0-( 1,2-dibromo-2,2-dichloroethyl)phosphate; Dimetliyl 1,2- 
dibro1no-2,2-dichloroethyl phosphate; O,O-Dimethyl0-2,2- 
dichloro- 1,2-dibromoethyl phosphate; ENT 24,988; 
Ethanol, 1,2-dibromo-2,2-dicl1loro-, dimethyl phosphate; 
OMS 75; Phosphate de 0, 0-dimethyle et de 0-(1,2- 
dibroin0-2,2-dichlorethyle) (French); Phosphoric acid, 1,2- 
dibromo-2,2-dichloroethyl dimethyl ester 
Trrrrle Nan1 es: ART H 0 D I B RO M @ ; 
BROMCHLOPHOS@; BROMEXQ; DIBROM”, Amvac 
Chemical Corp. (USA); FLYKILLER@, Amvac Chemical 
Corp. (USA); LUCANAL@; HIBROM@; ORTHO@ 4355; 
ORTHODIBROM@, Amvac Chemical Corp. (USA); 
ORTHODIBROMOQ, Amvac Chemical Corp. (USA); 
PROKIL@, Gowan Company (USA); TRUMPET@, Amvac 
Chemical Corp. (USA) 
Prorlucers: Amvac Chemical Corp. (USA); Calliope 
(France); Calliope (France); Chevron Phillips Chemical 
(USA); DuPont (USA); Ehrenstorfer, Dr. (Germany); 
Gowan Company (USA); Nippon Chemical Industrial 

Clr eiizical Cltiss: 0 rgan o ph o s p h at e 
EPMOPP PC Code: 03440 1 
Crilifornirr DPR Clrenzicrrl Code: 4 I 8 

A I 3 -2 4 9 8 8 @; 

(Japan) 

CFR 180.215): 
CROP 
Almond 
A I mond, h u I Is 
Bean, dry 
Bean, succulent 
Beet, sugar, roots 
Beet, sugar, tops 
Broccoli 
Brussels sprouts 
Cabbage 
Cauliflower 
Celery 
Co I lards 
Cotton, undelinted seed 
Cucumber 
Eggplant 
Grape 
Grapefruit 
Grass, forage 
HOP 
Kale 
Legume, forage 
Lemon 
Lettuce 
Melon 
Orange 
Pea, succulent 
Peach 
Pepper 
Pu in pki n 
Raw agricultural 
commodities 

Safflower, seed 
Spinach 
Squash , summer 

PPm 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1 
1 
1 
1 
3 
3 
0.5 
0.5 
0.5 
0.5 
3 
10 
0.5 
3 
10 
3 
1 
0.5 
3 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
3 
0.5 



 

634 Naled 

Squash, winter 0.5 
Strawberry 1 
Swiss chard 3 
Tangerine 3 
Tomato 0.5 
Turnip, greens 3 
Walnut 0.5 
C(irciizogeii/Hrrzrird Cl~issifcritions 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
TRI Developmental Toxin: Reproductive toxin 
Label Signal Word: DANGER-POISON or CAUTION 
WHO Acute Hazard: Class I I ,  moderately hazardous 
Rexulrtory Authority: 

Air Pollutant Standard Set (ACGIH)“’ (DFG)‘;’ (HSE)”” 
(former USSR)‘”’ (Several States)‘“’ 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl 17.3 (same as CERCLA, see below). 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, I0 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de rniniiirus concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Naled is a white crystalline solid (when pure) 
or light straw-colored liquid. Slightly pungent odor. 
Practically insoluble in water. Molecular weight = 380.79. 
Boiling point = 1 10°C (decomposes). MeltingiFreezing 
point = 27°C. Vapor pressure = 2x min @ 20°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 1, Flammability 0, Reactivity 1. Log KO, = 

1.41. Unlikely to bioaccuinulate in marine organisms. 
Iizconzpciribilities: I ncoinpati b le with oxidizers. Hydrolyzed 
in presence of water. Degraded by sunlight. Decomposes 
when heated, on contact with acids, acid fumes, bases, 
producing fumes of hydrogen chloride, hydrogen bromide, 
phosphorous oxides. Reacts with acids, strong oxidizers in  
sunlight. Reacts with water. Corrosive to metals. Attacks 
some plastics, rubber and coatings. 
Permissible Exposure Limits in Air: The OSHA“’ &hour 
TWA is 3 mg/m3. NIOSH”’, ACGIH“’, DFG”) and HSE‘”’ 
set or recommend a TWA of 3 mg/m’ and HSE’s STEL‘”) 
is 6 ingim’. The NIOSH‘2) IDLH level = 200 mgim’. The 
former former USSR‘”) has set an MAC i n  workplace air of 
0.5 mg/m’. Several states have set guidelines or standards 
for dibrom in ambient air‘“) ranging from 30 p g / m 3  (North 
Dakota) to 50 pgiin’ (Virginia) to 60 pg/m’ (Connecticut) to 
7 I pgiin’ (Nevada). 

Determintition irz Air: No method available. 
Permissible Coiicentrtitioiz ill Wuter: Mexico‘”) has set 
maximum permissible concentration values in coastal waters 
of 3.0 pg/L and 0.03 mg/L (30 pg/L) in estuaries. 
Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
H(irinful Effects riizrl Symptoms 
Sliort Ternz E-’i’posure: Irritates the eyes, skin, and 
respiratory tract. May affect the nervous system, causing 
convulsions, respiratory failure. Organic phosphorus 
insecticides are absorbed by the skin, as well as by the 
respiratory and gastrointestinal tracts. They are 
cholinesterase inhibitors. Symptoms of exposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coma, loss of reflexes and loss of sphincter 
control. High exposure can result in death. Highly toxic; a 
probable human lethal dose may be between 1 teaspoon and 
1 ounce. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: May cause skin allergy. 
Cholinesterase inhibitor; cumulative effect is possible. This 
chemical may damage the nervoiis system with repeated 
exposure, resulting in convulsions, respiratory failure. May 
came liver damage. 
Points of Attrick: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes and blood 
cholinesterase. 
Medical Surveillarice: M ed ical o bserva t i o 11 i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbarnate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. 
Evaluation by a qualified allergist. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists ofthorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
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the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 1.5 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 1.5 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in  Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, d o  not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of I gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In seine 

cases you /nay be specifically instructed by poison control 
to induce voiiziting by way o f 2  tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 

nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of  1 .O to 2.0 mg 
or pediatric dose of 0.01 m y k g  (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled. atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 2.5 to SO mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in  a life-threatening 
situation, one-half of  the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of  
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of‘ 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Refererrces: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Naled,” Oregon State 
University, Corvallis, OR (June 1996). 
h ttp : i/e?ct oxn e t . o rst . eduip i ps/n a I ed . 11 t in 
U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, “Naled,” 
40 CFR 180.2 15, 
http:i/\vww.epa.gov/pesticides/f(~odiviewt~ls.h~m 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Dimethyl- 1,2- 
Dibromo-2,2-Dichloroethyl Phosphate.” Trenton, NJ 
(December 1998). 
h t t p  ://cvvww . state , t i  i . usili cal  hieo oh /r t kcve hi0 7 .5 1 , pd 1’ 
U.S. Environmental Protection Agency, Investigation of 
S e I e c ted Con t am in a tits : 
Haloalkyl Phosphates, Report EPA .560/2/76-007, Wash.. 
DC (Aug. 1976). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of  Health and Human Services, Public Health 
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Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report” 5, No. 3, 44-47 (1985). 

Naphthas 

Use Type: Insecticide and fungicide 
CAS Number: 8002-05-9 (petroleum naphtha); 64742-48-9 
(petroleum naphtha, hydrotreated); 8030-30-6 & 8030-3 1-7 
(coal tar naphtha ); 8032-32-4 (VM&P naphtha) 
Synonyms: VM&P naphtha: Ligroin; Ligroine; Mineral 
spirits; Painters naphtha; Petroleum ether; Petroleum spirit; 
Refined solvent naphtha; Varnish makers’ & painters’ 
naphtha 
Coal tar naphtha: Benzin; Coal tar naphtha; Crude solvent 
coal tar naphtha; High solvent naphtha; Naphtha 
Petroleum naphtha: Aliphatic petroleum naphtha; 
Petroleum distillates; Rubber solvent; Steenkoolteerrolie- 
distillaat (Dutch) 
T r d e  Nrrnzes: (There are more than 6100 active and 
canceleditransferred products listed by the U.S. EPA) 41 5 
Oil@, Drexel Chemical (USA); 435 Oil@, Drexel Chemical 
(USA); ACME DORMANT OIL SPRAY@, PbiiGordon 
Corp. (USA) 
Producers: Ashland (USA); BP P.L.C. Chemical (UK); 
Calumet (USA); Chevron Phillips Chemical (USA); Cia. 
Petroquiinica do Sul (COPESUL) (Brazil); CITGO (USA); 
Crowley (USA); Deza (Czech Republic); Drexel Chemical 
(USA); EniChem (Italy); Exxon Mobil Chemical (USA); 
Gadiv (Israel); Haldia Petrochemicals (India); Helena 
Chemical (USA); Koch Specialty Chemicals (USA); 
Lyondell (USA); Monsanto (USA); Pbi/Gordon Corp. 
(USA); Zeon (Japan); Pecoin Energia (Argentina); 
PetroChina (China); Phillips Petroleum; Sainsung General 
Chemicals (South Korea); Shell Chemicals (UK); Shin-Etsu 
(Japan); Sinopec Corporation (China); Statoil (Norway); 
Sunoco Chemicals (USA); and most petroleum refineries 
Ch eniicrrl Clrrss: Pet ro leum derivatives 
EPMOPP PC Corle: VM&P naphtha: 063506; Petroleuni 
naphtha: 063503 
Culijiorniu DPR Chemical Corle: VM&P naphtha: 2688, 
2642; Coal tar naphtha: 24 16; Petroleuni naphtha: 763, 
1730,2768 
RTECS Number: SE7449000 (petroleum naphtha); 
DE3030000 (coal tar naphtha); 016 180000 (VM&P 
naphtha) 
EEC Number: 649-327-00-6 (petroleum, hydrotreated) 
Uses: Naphthas are used as organic solvents for dissolving 
or softening rubber, oils, greases, bituminous paints, 
varnishes, and plastics. The less flammable fractions are 
used in dry cleaning, the heavy naphthas serving as bases for 
insecticides. 

C(irciiiogerz/H~z~r(l Classifications 
IARC: VM&P naphtha: Group 3, unclassifiable 
Label Signal Word: CAUTION 
Regulrtory Autlr ority: 

Air Pollutant Standard Set (ACGIH)“) 
(Several States)@’) 
Actively registered pesticide in California. as petroleiiin 
distillates 
Permissible Exposure Limits for Chemical Contaminants 
(CALiOSHA) as VM&P naphtha and Coal tar naphtha 
The “Director’s List” (CAL/OSHA) as VM&P naphtha 
and Coal tar naphtha 
Canada, WHMIS, Ingredients Disclosure List 

Description: Naphthas derived from both petroleum and 
coal tar are included in this group. Petroleuin naphtha is a 
colorless liquid with a gasoline- or kerosene-like odor. A 
mixture of paraffins (C5 to C13) that may contain a sinall 
amount of aroinatic hydrocarbons, and are termed “close- 
cut” fractions. “Medium-range” and “wide-range” fractions 
are made up of 40 to 80% aliphatic hydrocarbons, 25 to 
50% naphthenic hydrocarbons 0 to 10% benzene, and 0 to 
20% other aroinatic hydrocarbons. Boiling point = 

35-60°C. MeltingiFreezing point = -73°C. Flash point = 

<-I8 (petroleum ether); also listed as-40” to-66. 
Autoignition temperature = 288°C. Explosive Limits: LEL 
= 1.1%; UEL 5.9%. Hazard Identification (based on NFPA- 
704 M Rating System): Health I ,  Flainmability4, Reactivity 
0. Insoluble in water. Coal tar naphtha is a mixture of 
aromatic hydrocarbons, principally toluene, xylene, and 
cumene. Coal tar naptha is a reddish-brown, mobile liquid 
with an aroinatic odor. Shipped as a molten solid. Benzene, 
is present in appreciable amounts in those coal tar naphthas 
with low boiling points. Boiling point = 160” to 220°C. 
Flash point = 3 8 4 3 ° C .  Explosive Limits: LEL = 1 . 1 % ;  
UEL ?. Hazard Identification (based on NFPA-704 M 
Rating System): [coal tar] Health 2, Flaininability 2. 
Reactivity 0. Insoluble in water. VM&P naphtha is a clear 
to yellowish liquid with a pleasant, aroinatic odor: Boiling 
point = 100”-177°C. Flash points = -2 to 29°C. 
Autoignition temperature = 232°C. Explosive limits: vary 
somewhat but typical values are: LEL = 0.9%; UEL = 6.7%. 
Hazard Identification (based on NFPA-704 M Rating 
System): [vin&p] Health I ,  Flaininability 3, Reactivity 0. 
See also Stoddard Solvent. 
Iticonipcrtibilities: Strong ox id izers. 
Permissible Exposure Limits in Air: Coal tar naphthu: The 
OSHA”’ TWA is 100 ppin (400 ingiin’). Petroleziiii 
naphtha; The OSHA”’ TWA is 500 ppm (2,000 mg/m’). 
VM&P naphtha: There is no OSHA‘” PEL. NIOSH‘” 
recommends a TWA of 350 mg/m’ and a 15-minute ceiling 
of 1,800 tng/m’. ACGIH‘’’ recommends a TWA of 1,370 
mg/in3. The NIOSH”’ IDLH (coal tar and petroleum 
naphtha) = 1000 ppin [ lo% LEL]. In addition, some states 



 

NaDhthoxvacetic Acid 637 

have set guidelines or standards for naphtha in ambient 
air@’) ranging from zero (Nevada) to 60-27,000 pglm’ 
(Connecticut) to 225 pgim’ (Virginia). 
Deternzinntiorz in Air: Charcoal tube adsorption; workup 
with CS,; Gas chroinatographyiflame ionization detection; 
NlOSH 1V Method #1550, Naphthas‘”). See also OSHA 
Method #48””. 
Permissible Corzcentrritioii iii Water: N o  criteria set, but 
runoff from spills or fire control inay cause water pollution. 
Routes of Eittry: Inhalation of  vapor, ingestion, skin and/or 
eye contact. Percutaneous absorption of liquid is important 
in development of  systemic effects if benzene is present. 
H(iriizji11 Effects rind Synzptonzs 
Short Ternz Exposure: The naphthas are irritating to the 
skin conjunctiva, and the mucous membranes of the upper 
respiratory tract. Skin chapping and photosensitivity may 
develop after repeated contact with the liquid. If confined 
against skin by clothing, the naphthas may cause skin burn. 
Exposure can cause dizziness, lightheadedness and 
unconsciousness. 
Petroleum naphlha has a lower order of  toxicity than that 
derived from coal tar, where the major hazard is brought 
about by the aromatic hydrocarbon content. Sufficient 
quantities of  both naphthas cause central nervous system 
depression. Syinptoins include inerriation, followed by 
headache and nausea. In severe cases, dizziness, 
convulsions, and unconsciousness occasionally result. 
Syinptoins of  anorexia and nervousness have been reported 
to persist for several months following an acute 
overexposure, but this appears to be rare. One fraction, 
hexane, has been reported to have been associated with 
peripheral neuropathy. If benzene is present, coal tar 
naphthas may produce blood changes such as leukopenia, 
aplastic anemia, or leukemia. The kidneys and spleen have 
also been affected in animal experiments. At vapor 
concentrations up to 450 ppm, petroleum naphtha 
inhalations may produce slight throat irritation. At 880 pin, 
definite throat irritation is observed. Vapors may also 
irritate the nose. High concentrations may produce difficulty 
in breathing, blue coloration of  skin, excitement and 
dizziness. Inhalation of  vapors in the absence of oxygen is 
immediately life-threatening. A vapor concentration up to 
450 ppni mild, temporary irritation is observed; at 880 ppm 
more severe irritation inay be experienced. 
Lorig Term Exposure: Irritates the eyes and upper 
respiratory system. Coal tar naphtha inay contain benzene, 
a cancer-causing agent in humans. Exposure inay cause 
nervous system and kidney damage. Some coal tar naphthas 
contain other substances that can cause blood cell damage. 
Long term exposure may cause drying and cracking of  the 
skin, and make the skin sunburn more easily. Swallowing 
the liquid may cause chemical pneumonia. 
Points of Attcick: Eyes, skin, respiratory system, central 
nervous system, liver and kidneys. 

Medical Surveilkince: Prep lace in en t and period ic ined i cal 
examinations should include the central nervous system. If 
benzene exposure is present, workers should have a periodic 
complete blood count including hematocrits, hemoglobin, 
white blood cell count and differential count, mean 
corpuscular volume and platelet count, reticulocyte count, 
serum bilirubin determination, and urinary phenol in the 
preplacement examination and at 3-month intervals. There 
are no specific diagnostic tests for naphtha exposure but 
urinary phenols may indicate exposure to benzene and 
aromatic hydrocarbons. It should be noted that benzene 
content of  vapor may be higher than predicted by content in 
the liquid. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses a t  once and irrigate innnediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get immediate medical attention. 
Note to physicirrn or authorized medical personnel: 
Inhalation: Bronchodilators, decongestants and oxygen may 
be used if necessary. Corticosteroids are useful for treating 
pneumonitis. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Coal Tar Naphtha,” 
Trenton, NJ (June 1994, rev. January 2001). 
http:ii\ww.state.ni .usiliealtli~eoliirtkwebi05 1 8.pdf 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: VM&P Naphtha,” 
Trenton, NJ (August 1998). 
tit t D : /iw\vw. state . n i . us/ h ca I t hieohirtkwe bi02 0 6. pd f 
National Institute for Occupational Safety and Health 
(NIOSH), “Criteria for a Recommended Standard: 
Occupational Exposure to Refined Petroleum,” NIOSH 
Doc. No. 77-1 92, Wash., DC ( 1  977). 
New York State Department of Health, “Chemical Fact 
Sheet: V.M.& P. Naphtha,” Albany, NY, Bureau ofToxic 
Substance Assessment (May 1986 & Version 2). 
U.S. Environmental Protection Agency, “Chemical 
Hazard Information Profile: Naphtha (Petrole~ini) 
Solvents,” Wash., DC, Office of  Toxic Substances (Sept. 
28, 1984). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Nap h t hoxyacet ic Acid 

Use Type: Plant growth regulator 



 

638 1 -N a c) h t h a le neaceta m ide 
CAS Nuniber: 120-23-0 
Forniuln: C,,H,O, 
Syn otzynzs: A c e t i c Acid e 
n a p h t h y l o x y a c e t i q u e  ( F r e n c h ) ;  B N O A ;  2 -  
Naphthalenoxyacetic acid; (8-Naphthaleny1oxy)acetic acid; 
2-Naphthoxyacetic acid; P-Naphthoxyacetic acid; (2- 
Naphthoxy)acetic acid; 0-(2-Naphthyl)glycolic acid; (2- 
Naphthy1oxy)acetic acid; NOA; NOXA; 2-NOXA; P- 
NOXA 
Traile Nrrmes: AMID-THIN@, K-SALT@; BETAPAL”; 
BETOXON’; DOXOLTOMATO LIFE”, canceled; FRUIT 
FIX@ 200; GERLACH@ 1396; PHYOMONE’; TRE- 
HOLD@, AMVAC Chemical (USA) 
Producers: AMVAC Chemical (USA); Ki-Hara Chemicals 
Ltd. (UK) 
Cli eniicrrl C h s :  B ot an i c a I 
EPA/OPP PC Code: 055601 
Crrlijiorriia DPR Clieniical Code: 432 
Uses: Not registered in the U.S. Naphthoxyacetic Acid is an 
agent for promoting fruit sets, stimulating fruit enlargement, 
and preventing hollow fruits. 
Crrrci~ioge~i/H~rzirrcl ClrrssiJications 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulrrtory Authority: 
9 Actively registered pesticide in California. 
Description: Crystalline solid or powder. MeltingiFreezing 
point = 156°C. Soluble in water. 
I~iconzpcrtibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic mines ,  alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. 
Perriiissible Concentrrrtion iri Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention iininediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
forinulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 

ac id , (2  -nap h t h y I ox y )- ; 

List of Lists,” Sacramento CA (February 1997) 

1 -Naphthaleneacetamide 

Use Type: Plant growth regulator 

CAS Nunzber: 86-86-2 
Forniula: C,,H, ,NO 
Sy~iotiy~iis: N-Acetyl-1 -naphthylainine; NAAM; NAD: 
Naphthalene-acetamide( 1 -); a-Naphthaleneacetamide: u- 
Naphthylacetamide; 1 -Naphthylacetatnide 
Trade Names: AM ACTONE@; AMVAC Chemical (USA); 
AMID-THIN@; FRUITONE’; ROOTONE@ (component, 
with Indole-3-butyric acid and I-Naphthaleneacetic acid), 
Bayer Cropsc ience  (Germany);  ROSETONE@; 
T R A N S P L A N T O N E @  ( c o m p o n e n t ,  w i t h  1 - 
Naphthaleneacetic acid) 
Producers: AMVAC Chemical (USA); Bayer Cropscience 
(Germany); Ki-Hara Chemicals Ltd. (UK) 
Clieniical Clrrss: Botanical 
EPMOPP PC Code: 05600 1 
Cdifoniiu DPR Clieniicrrl Code: 422 
Uses: 1 -Naphthaleneacetainide is an agent for thinning fruit 
sets in apples and pears. 
U S .  Muxinicrni Allowable Residue Levels for  I- 
N(rplitlrrrle~ierrcet(rii~i(le (40 CFR 180.309): 
CROP ppm 
Apple 0.1 
Pear 0.1 
Crrrciizogeri/Hazrrrr/rz(rr(l Clrrssificrrtioris 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: None I is t ed . 
Description: White needles or crystalline solid. Odorless. 
Soluble in water. Molecular weight = 185.22. 
MeltingiFreezing point = sublimes 0 181°C. 
IIisoniprrtibilities: Slowly hydrolyzes in water, releasing 
aintnonia and forming acetate salts. 
Deterniiiiutiorz in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)].‘”’ 
Perniissible Co~icentration in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations con t ain ing pe tro I eu in so Ive t i  ts are ingested . 
Referemes: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “ I  - 
Naph tha lcneace ta in ide , ”  40  C F R  180 .309 ,  
h ttp : :/www. cpa. govipes t i c i d esii’oodiv i cwt o I s. 11 1 tn 
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California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

1 -Naphthaleneacetic Acid 

USE Type: Plant growth regulator 
CAS Number: 86-87-3 
Fornzulrr: C,,H,,,O, 
Syrioiiyms: ANA; NAA; Naphthaleneacetic acid( 1 -); a- 
Naphthaleneacetic acid; Naphthalene- 1 -acetic acid; a- 
Naphthylacetic; Naphthylacetic acid; a-Naphthylacetic acid; 
1 -Naphthylacetic acid; a-Naphthyleneacetic acid; a- 
Naphthylessigsaeure (German); Naphyl- I -essigsaeure 
(German) 
Trade Nrinies: AGRONAA@; ALCO@, AMVAC Chemical 
(USA); ALPHA-SPRA@; AMCOTONE@, AMVAC 
C h e m i c a l  ( U S A ) ;  A P P L - S E T @ ;  C E L M O N E @ ;  
DESTRUXOL@; DIP”  G R O W @ ;  FRUITONE@; 
GOLDENGRO@; HORMEX’; KLINGTITE’; LIQUI- 
STIK@; NAA 800@; NAFUSAKU@; NIAGARA-STIK@; 
NU-TONE@; PARMONE@; PHYMONE@; PIMACOL- 

RHIZOPON B ROOTING POWDER; ROOTONE@ 
(component, with Indole-3-butyric acid and I - 
Naphthaleneacetamide); STAFAST@; STIK@; STOP- 

(component, with 1 -Naphthaleneacetainide); TRE-HOLD@; 

Producers: Agrowchein (Canada); AMVAC Chemical 
(USA); Ki-Hara Chernicals Ltd. (UK) 
Clr enzicrrl Ckrss: Bo tanica I ; naphthalene acetic acid 
derivative 
EPHOPP PC Corle: 056002 
Crrliforiiia DPR Clreniictil Code: 423 
EINECS Nirniber: 20 1-705-8 
Uses: An agent for thinning fruit sets in apples, pears, olives 
and some citrus. Induces root formation on cuttings and 
transplants. Inhibits fruit drops. 
Hir nirriz toxicity Very 1 o w-3 5 0.0 0 p p b , 
Health Advisory 
Fish tosicity (tlrresl~olrl)(~~): Very low4918.9661 I ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maxiniuin Allowable Residue Levels fo r  I -  
Nrrplrtlralerzerrcetic Acid (40 CFR 180.155): 

SOL@; P L A N O F I X ~ ;  PLUCKER@; P R I M A C O L ~ ;  

DROP@; TEKKAM@; TIPOFF@; TRANSPLANT ONE^ 

V A R D H A K ~  

CROP PPm 
Apple 1 .o 
Cherry, sweet 0. I 

Orange 0.1 
Olive 0.1 

Pear 1 .o 
Pineapple 0.05 
Quince 1 .o 
Tangerine 0.1 

C(irciiiogeii/H(iz(~ril Clrrssijkxrtions 
Label Signal Word: CAUTION, WARNING, DANGER 
WHO Acute Hazard :  Class U, unlikely to be hazardous 
Regukitory Authority: 

Actively registered pesticide in California. 
Description: White crystals, needles, powder, or colorless 
liquid. Odorless. Slight solubility i n  water. Molecular 
weight = 186.20. Melting/Freezing point = 132- 134°C. 
Iiicomprrtibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolainines, 
isocyanates, alkylene oxides, epichlorohydrin. 
Perniissible Concerztrutioii in Water: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash inmediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this cheniical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, I - 
Naphtha leneace t ic  Acid ,”  4 0  C F R  180.155, 
wnv. e pa. fiovipes t i c i deslfoodlv i ewt o 1 s . h t m 

Pesticide Management Education Program, “ 1  - 
Naphthaleneacetic Acid (NAA) Herbicide Profile 3/85,” 
Cornell University, Ithaca, N Y  (March 1985). 
http://pmep.cce.cornelI.edu/profi Ies/herb-~rowthi-e~/naa- 
rirnsulfuroninaaiherb-prof-naa. htinl 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Naptalam 

Use Type: Herbicide 
CAS Number: 1 32-66- I 
Fornzulri: C,,H,,NO, 
Alerf: Reregistration scheduled for August, 2004 
Synonyms: Benzoic acid, 2-[( 1 -naphthalenylamino) 
carbonyll-; Benzoic acid, 2-[(a-naphthalenylainino) 
carbon y I ]  - ; 2 - [ ( 1 -N ap h t h a I e n y I a in i n 0) 

carbonyl]benzoic acid; N- I -Naplitliylphtlialaiiiate; a- 
Naphthylphthalainic acid; N- I -Naplithylphtlialaiiiic acid; N- 
a-Naphthyl-phthalainidsaeure (German); Naptalaine; NPA; 
Phthalainic acid, N- I -naphthyl- 

N a ft a I am e ; 



 

640 NaDroDamide 

Trrrrle Nrinies: ALANAP@, Crotnpton Corporation (USA), 
canceled; ALANAPE@; ANACRACK@; DYANAP@; 

PEACH-THIN@; RESCUE@, Crompton Corporation (USA), 
canceled; 6Q8@; SOLO@ 
Producers: Crompton Corporation (USA) 
Clieniical Clrrss: Amide; phthalic acid 
EPA/OPP PC Code: 030702 
Cdijor~iirr DPR Clieniicrrl Code: 2998 
Uses: Not registered in the U.S. Used as a selective pre- 
emergence herbicide to control broadleaf weeds and grasses 
in soybeans, cucumbers, melons, peanuts and woody 
ornamentals. 
Carciriogeii/Hfrzrrrd Cl(issrjicritions 
U.S. EPA Carcinogens: Group D, unclassifiable, 
insufficient data 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Purple crystalline solid. Odorless. Molecular 
weight = 291 3 3 .  Density 1.40. MeltingiFreezing point = 

202°C. 
IIicoiiipatibilifies: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amities, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. 
Deternzimtion in Air: Filter; none; Gravimetric; NlOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)].“*’ 
Permissible Corzcerifrrrtiori in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Absorbed through the unbroken skin, 
inhalation, ingestion. 
HrirmJiil Effec Is rriid Syniptoiiis 
Sliort Tern? Exposure: May be toxic if absorbed through 
the skin. May cause irritation to the eyes, skin, and 
respiratory tract. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

GRELUTIN~;  MOR-CRAN@; N A P T R O ~ ;  NIP-A-THIN@; 

Pesticide Management Education Program, “Naptalam 
(Alanap) Herbicide Profile 3/85,” Cornell University, 
Ithaca, NY (March 1985). 
http://pmep.cce.cornell.edu/profiles/lierb- 
growthreginaa-ri msulfuronlnaptalamiherb-prof- 
naptalam.html 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Napropamide 

Use Type: Herbicide 
CAS Number: 15299-99-7 
Fornzirlrr: C ,7H21N02 
S y n o i z y n z s :  N ,  N - D i e t h y l - 2 - (  1 - 

naphthaleny1oxy)propanamide: 2-( 1 -Naphthoxy)-N,N- 
d i e t h y I p r o p  i o t i  a in i d e ; [ 2 - ( a -  n a p h t h o x y ) - N, N- 
diethylpropionamide] 
Trade Nanies: COLZOR TRIO@ (dimethachlor + 
napropamide + clomazone), Syngenta (Switzerland); 
D E V R I N O L @ ,  U n i t e d  P h o s p h o r u s  ( I n d i a ) ;  
NAPROGUARD@, Calliope (France); WAYLAY’; R- 
7 165@ 
Producers: Calliope (France); Syngenta (Switzerland); 
United Phosphorus (India) 
Clieniicrrl Clrrss: Substituted amide 
EPMOPP PC Code: 10300 1 
Crrlijornizirr DPR Cliemical Code: 1728 
Uses: A General Use Pesticide (CUP) that is compatible 
with many other fungicides and herbicides. Used to control 
broadleaf weeds and annual grasses on a variety of crops 
including vegetables, fruit trees; fruit bushes, oil seed rape, 
vines, sunflowers, olives, tobacco and mint. 
Crrrciiiogeii/tlrzarrl Clrrssificrrtions 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regcrlrtory Autliorify: 

AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 

Descripfioii: Tan to brown solid in its technical form; 
colorless crystal in its industrial form. Soluble in water; 
solubility = 73 mg/L @ 20°C. Molecular weight = 271 2 5 .  
Vapor pressure = 1.7 x lo-’ mm @ 20°C. MeltingiFreezing 
point = 70°C. 
I~iconipritibiliti: Slow I y hydro I yzes in water, re leasing 
ammonia and forming acetate salts. 
Perniissible Exposure Limits in Air: 
Deterriiiiiation in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Permissible Coriceiitratiori in Wuter: N o  criteria set. 
Runofffi-om spills or fire control may cause water pollution. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chcmical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 



 

Nicotine 641 

unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Re fereiz ces: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Napropamide,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
h~tp://extoxnet.orst.edu/pips/napi-opam.litm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Nicosulfuron (ANSI) 

Use Type: Herbicide 
CAS Number: 1 1 199 1-09-4 
Foriizulrr: C ,,H ,8N606S 
Alert: Some formulations may be Restricted Use Pesticides 

Syizoizyms: 2-[((((4,6-Dimethoxy-2-pyriinidinyl)a1ni110) 
c a r b  o n y I )  a m  i n 0 )  s u I f o  n y I ] - N,  N - d i in e t h y I - 3 - 
pyridinecarboxamide; 3-Pyridinecarboxamide, 2-[((((4,6- 
di1nethoxy-2-pyrimidinyl)ainino)carbonyI)amino) sulfonyl]- 
N, N-dimethyl- 
T r d e  Nmzes: ACCENT@, Dupont Crop Protection (USA); 
BASIS@, Dupont Crop Protection (USA); CELEBRITY@, 
BASF Agricultural Products (Germany); CHALLENGER*; 
DASUL@, Syngenta (Switzerland); DPX 79406@ Herbicide 
(with Rimsulfuron); DPX-V9636@’, Dupont Crop Protection 
(USA); GHIBLI@, Syngenta (Switzerland); LAMA@; 
MATRIX@’ Herbicide (with Rimsulfuron); MILAGRO@, 
Syngenta (Switzerland); MISTRAL@; MOTIVEL@; 
NISSHIN@; SANSON@’, Syngenta (Switzerland); 
STEADFAST@, (nicosulfuron + rimsulfuron), Dupont Crop 
Protection (USA) 
Producers: BASF Agricultural Products (Germany); 
Dupont Crop Protection (USA); Epochein Co., (China); 
Syngenta (Switzerland) 
Cli enzictr l Clriss : S u I fon y 1 urea 
EPMOPP PC Code: 129008 
Crrlijioritirr DPR Clzeniical Code: 3 829 
Uses: Used as a post-emergence herbicide to control a 
variety of weeds on field corn and popcorn crops. 
U.S. Mrrsinzunz Allowrible Residue Levels f o r  
Nicosulfuron (40 CFR 180.454): 
The following corn crops all have a residue level of 0.1 
ppm: field forage, forage, grain, stover, sweet forage, sweet 
kernel plus cob with husks removed, and sweet stover. 
Crrrciirogeit/H(iz(rr(l Clrrssifications 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: CAUTION, WARNING, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White powder or colorless crystals. Melting 
point = 141-144” C. Molecular weight = 410.4. 
Iitconzpatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 

( R W  

Determiiiatioiz in Air: White powder or colorless crystals. 
Molecular weight = 410.4. Melting point = 141-144°C 
Permissible Coizceiztratioiz iiz Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Nicosulfuron, ” 40 CFR 180.454, 
\.\;ww.epa.eov/pesticides!foodivie\~~tols.htm 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Nicosulfuron,” Oregon 
State University, Corvallis, OR (May 1995). 
http://extoxnet.ol-st.edLi/~ips/iiicosulhtm 

Nicotine 

Use Type: Insecticide 
CAS Number: 54- 1 1-5 
Foriizulrr: C,,H,,N2 
Alert: Nicotine is a teratogen and should be handled with 
extreme caution. 
Syrtonyms: ENT 3,424; 1 -Methyl-2-(3-pyridyl)pyrrolidine; 
3 - ( N -  M e t h y 1 pyrr o I id in 0) p y r i d i n  e ; 3 - ( 1 -Met h y 1-2 - 
p y r r o  I i d  i n y l ) p y r i  d i n e ;  ( s ) - 3  - (  1 - M e  t h y  1 -2 -  
pyrrolidiny1)pyridine; 1 -3-( 1 -Methyl-2-pyrrolidyI)pyridine; 
(-)-3-(l-Methyl-2-pyrrolidyl)pyridine; Nicotina (Italian, 
Spanish); 1-Nicotine; Nicotine alkaloid; Nikotin (German); 
Nikotyna (Polish); Pyridine, 3-( 1 -1nethyI-2-pyrrolidinyl)-; 
Pyridine, (s)-3-( 1 -niethyl-2-pyrrolidinyl)-and salts; Pyridine, 
3-(tetrahydro- 1 -methylpyrrol-2-yl); P-Pyridyl-a-N- 
methylpyrrolidine; 3-( 1 -Methyl-2-pyrrolidyI) pyridine; Di- 
tetrahydronicotyrine 
Trrirle Nuiites: BLACK LEAF@; CAMPBELL’S NICO- 
SOAP’; DESTRUXOLORCHARD SPRAYQ; EMO-NIBQ; 
FLUX MAAGQ; FUMETO-TENDUST@; BAC@; MACH- 
NIC@; NIAGARA P.A. DUST@; NICODUST@; 
NICOFUME@; NICOCIDE@; ORTMO N-4 DUST@; XL 
ALL INSECTICIDE@ 
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Producers: Infinity Industries (USA); Par Pharmaceuticals 
(USA); Richman Chemical (USA); Watson Laboratories 
(USA) 
Clienzicrrl Cl(iss: A botanical compound 
EPMOPP PC Code: 056702 
Criliforrtia DPR Clieniicul Code: 75 
ICSC Number: 05 19 
RTECS Nunzber: QS5250000 
EEC Nimtber: 6 14-00 1-00-4 
EINECS Number: 200- 193-3 
Uses: Nicotine is used in some drugs and insecticides and in 
tanning. 
U.S. Mrrx-inzuni Allowrible Residue Levels for  Nicotiiie (40 
CFR 180.167): 

CROP P Pm 
Cucumber 2 
Lettuce 2 
Tomato 2 
Crrrciriogeiz/H~izrirtl Clmsijicritiorts 
California Prop. 65: Listed; Reproductive toxin 
TRl Developmental Toxin: Developmental toxin as 
nicotine and salts 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 1 B Highly Hazardous 
Regulutory Autlrority: 

Proposition 65 chemical (CAL) 
Banned or Severely Restricted (In Agriculture) 
(Germany, Hungry) (UN)(”) 
Air Pollutant Standard Set (ACGIH)“i(DFG)(’) (HSE)”’) 
(OSHA)‘~~)  (Several States)(“) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CA LIOSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): No. PO75 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de niiniiiiis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Nicotine is a pale yellow to dark brown, oily 
liquid. Slight, fishy odor when warm. When pure it is 
colorless and odorless. Soluble in water. Boiling point 
=246”C. MeltingIFreezing point = -80°C. Vapor pressure = 

6 x lo-’ kPa @ 20°C. Flash point = 95°C (cc). Autoignition 
temperature = 240°C. Explosive limits: LEL = 0.7%; UEL 
= 4.0%. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flammability 1, Reactivity 0. Log 
KO, = 1.18. Unlikely to bioaccumulate in marine organisms. 
Iiiconiprrtibilities: Strong oxidizers and strong acids. 

Pernzissible Esposure Lintits in Air: The OSHA‘’) PEL, 
DFG MAK”), HSE‘”) TWA, and ACGIH“) TWA value is 
0.5 mg/m3 (0.07 ppm) and the STEL set by HSE(33i is 1.5 
mgim’. The notation “skin” indicates the possibility of 
cutaneous absorption. The NIOSH(” lDLH level = 5 mgim’. 
Several states have set guidelines or standards for nicotine 
in ambient air(‘’) ranging from 8.0 pglm’ (Virginia) to 10.0 
&n3 (Connecticut) to 12.0 p g h ’  (Nevada). 
Determiizirtiorr iiz Air: XAD-2; workup with ethyl acetate, 
analysis by gas ChromatographyhJPD; NIOSH IV, Method 
#2544.(”) 
Perniissible Concentrritiori in Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrrrniful Effects and Sjwtptoms 
Short Term Esposure: Irritates the eyes and skin. Even 
small exposures can cause increased heart rate, increased 
blood fat levels, and change vital hormone levels. May 
affect the cardiovascular system and central nervous system, 
resulting in convulsions and respiratory failure. Nicotine is 
classified as super toxic. Probable oral lethal dose i n  
humans is less than 5 mgikg or a taste (less than 7 drops) for 
a 70 kg ( 1  50 Ibs) person. It inay be assumed that ingestion 
of 40-60 mg of nicotine is lethal to humans. There is a 
fundamental difference between acute toxicity from use of 
nicotine as insecticide of from ingestion, and chronic 
toxicity that may be caused by prolonged exposure to small 
doses as occurs in smoking. Maternal smoking during 
pregnancy is associated with increased risk of spontaneous 
abortion, low birth with and still-birth. Acute exposure to 
nicotine inay result in headache, dizziness, confusion, 
agitation, restlessness, lethargy, seizures, a coma. Victims 
may experience hypertension (high blood pressurc). 
tachycardia (rapid heart rate), and tachypnea (rapid 
respirations), followed by hypotension (low blood pressure). 
bradycardia (slow heart rate), and respiratory depression. 
Cardiac arrhythmias may also occur. Gastrointestinal effects 
include nausea, vomiting, abdominal pain or burning 
sensation, and diarrhea. Increased salivation, lacrimation 
(tearing), and sweating may be noted. High levels, far above 
the OEL,, may result in dcath. 
Long Term Esposirre: Animal tests show that this 
substance possibly causes toxic effects upon human 
reproduction. Nicotine was found as a co-carcinogen in 
animals. 
Poiiits of Attrick: Central nervous system, cardiovascular 
system, lungs, GI tract and reproduction system. Has been 
shown to be a teratogen in  animals; may be a teratogen in 
humans. Causes fat deposits in the arteries (reducing blood 
supply to many body organs). This increases the risk of 
heart attack, stroke, and many other poor circulation 
problems. Chronic high blood pressure can also result. 
Medicril Sirrveill(rme: Before begin n i ng em p loy men t and 
at regular times after that, the following is recommended: 
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Blood test for nicotine (only accurate shortly after 
exposure); consider test to evaluate typical exposures as 
well as for suspected overexposure or if symptoms are 
present. Even those who have smoked for a long time can 
reduce the risk of developing health problems by stopping. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iinmediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Note to physician OY aiithori-edi7iedicalpersonnel: The use 
of atropine might be considered, depending on symptoms. 
References: 

U.S. Environmental Protection Agency, Office of 
Pest i c i de Programs, Pest i c i de Residue L i in its , 
“ N i c o t i n e , ”  4 0  C F R  1 8 0 . 1 6 7 ,  
li ttp : / / \vwv.  e pa. gov!pest i c i d esifoodiv i ewto I s. h tm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Nicotine,” Trenton, 
NJ ( J a n u a r y  1 9 8 8 ,  r ev .  M a r c h  2 0 0 0 ) .  
h t tD:i/www. s late. n i .us/h eal t h ‘eohh- t kwe b/ 1 3 49. lid F 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” I ,  No. 8, 84-85 ( 1  98 1)  and 5 ,  No. 4, 

U.S. Environmental Protection Agency, “Chemical 
Profile: Nicotine,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

82-85 (1 985). 

Nicotine Sulfate 

Use Type: Insecticide and a veterinary medicine 
CAS Number: 65-30-5 
Forniulrr: C,,H I ,N,O,S,; C ,,H ,,N,.2HZS0, 
Alert: Nicotine Sulfate is a teratogen and should be handled 
with extreme caution. 
Synonyms: ENT 2,435; I - 1 -Methyl-2-(3-pyridyl)- 
pyrrolidine sulfate; (S)-3-( 1 -Methyl-2-pyrrolidinyl)pyridine 
sulfate (2: 1); 1 -3-( 1 -Methyl-2-pyrrolidinyl)pyridine sulfate; 
Nicotine sulfate (2: I ) ;  Nicotine sulphate; Nicotine sulphate 
(2: 1); Nikotinsulfat (German); Pyridine, 3-( I-inethyl-2- 
pyrrolidiny1)-, (S)-, sulfate (2: 1); Pyrrolidine, 1 -1nethyl-2-(3- 
pyridy1)-, sulfate; Sulfate de nicotine (French); Sulfato de 
nicotina (Spanish) 
Clremical Ckiss: A botanical compound 

EPA/OPP PC Code: 056703 
Cdifornin DPR Chemical Code: 430 
ICSC Number: 0520 
RTECS Number: QS9625000 
EEC Number: 6 14-002-00-X 
EINECS Number: 2 0 0 -6 0 6 - 7 
Uses: Nicotine Sulphate is an insecticide of plant origin and 
is effective against a wide variety of insect pests. It is also 
used in veterinary medicine as an anthelmintic and external 
parasiticide. It is used to kill aphids, thrips, bugs, worms, 
leaf-hoppers and similar sucking insects which attack and 
destroy fruit, vegetables, crops and even flowers. It is also 
effective against lice, mites, and ticks. 
C(rrcitiogeti/Hrizrrrrl CI(issij7cations 
Label Signal Word: DANGER 
WHO Acute Hazard: As nicotine: Class lb,  highly 
hazardous 
Regulrtory Autliority: 

Banned or Severely Restricted (In Agriculture) (New 
Zealand, former USSR) (UN)(”) 
Air Pollutant Standard Set (former USSR)”” 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 O O / l O , O O O  Ib 
(45.4/4,5 4 0 kg) 
Superfund/EPCRA 40CFR302.4 RQ: EIHS, 1 Ib (0.454 

EPCRA Section 3 13 Form R de minin7is concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

kg) 

Description: Nicotine sulfate is a white crystalline solid. 
Molecular weight = 4 18.55.Soluble in water. Autoignition 
temperature = 244°C. Hazard Identification (based on 
NFPA-704 M Rating System): 1-Iealth 4, Flaininability I ,  
Reactivity 0. 
Iizconipcrtibilities: Oxidizing mat er i a Is. 
Permissible Exposure Limits in Air:OSHA‘’’: PEL is 0.5 
ingiin’ over an 8-hour shift. NIOSIi‘’) and ACGIH“’ : The 
recommended exposure limit over a 10-hour shift is 0.5 
ing/m3. The former USSR‘”) has set an MAC in workplace 
air of 0.1 ing/in’ and an MAC in ambient air in  residential 
areas of 0.005 ingiin’ on a once-daily basis and 0.00 1 ingim’ 
on a daily average basis. 
Permissible Coticetitration in Wrrtrr: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Errtry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrrrmfkl Effects rrr i r l  Symptoms 
Slrort Term ~ ~ p o s i r r e :  The liquid irritates the eyes and 
skin. Inhalation irritates nose and throat. May affect the 
central nervous system, causing convulsions and respiratory 
failure. Exposure at high concentrations may result in death. 
Onset of acute poisoning is rapid. Symptoms include 
nausea, salivation, abdominal pain, vomiting, diarrhea, cold 
sweat, headache, dizziness, disturbed hearing and vision, 
mental confusion, marked weakness, faintness and 
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prostration, lowered blood pressure, difficult breathing, and 
weak, rapid and irregular pulse. It is classified as super 
toxic. Probable oral lethal dose in humans is less than 5 
mgikg (less than 7 drops) for a 70 kg ( I  50 Ib) person. Death 
is possible from respiratory failure caused by paralysis of 
the respiratory muscles. 
Long Term Exposure: Animal tests show that this 
substance possibly causes toxic effects upon human 
reproduction. LD,, (mouse, oral) = 8.54 mgikg. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Nicotine Sulfate,” 
Trenton, NJ (April 2002). 
litt~,:llwc\:\v.sta~e.n i .uslhealthieohiitk\.veb/ 1 352.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 5, No. 4, 88-90 ( I  985). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Nicotine Sulfate,” Washington, DC, Chemical 
Preparedness Program (Nov. 30, 1987). 

N itrapyri n (ANSI) 

Use Type: Microbiocide (bacteriostat) 
CAS Number: 1929-82-4 
Forntulri: C,H,CI,N 
Syrioriyms: 4-Chloro-6-(Trichloromethyl)pyridine; 2- 
C h l o r o - 6 - t r i c h l o r o m e t h y l p y r i d i n e ;  2 -Ch lo ro -6 -  
(t r i c h I or0 in e t h y I )  p yr i d i n e ; 2 - c h 1 or  o - 6 - 
(trichloromethy1)- 
Trtirle Nrmies: DOWCO-l63@; NITRAPYRINE@; N- 
SERVE@, Dow AgroSciences (USA); N-SERVE 
NITROGEN STABILIZER@, Dow AgroSciences (USA) 
Prorlucers: Dow AgroSciences (USA); Ehrenstorfer, Dr. 
(Germany) 
Clr eniicril Cliiss: Pyrid ines 
EPMOPP PC Code: 069203 
Cdiforiiici DPR Clreniical Corle: 439 
R TECS Nuniber: U S7 5 2 5 000 

P y r i d i n e , 

Uses: Used as a nitrogen stabilizer in agricultural 
applications. Nitrapyrin is registered for use as a nitrogen 
stabilizer in corn, cotton, rice, sorghum, strawberries, and 
wheat. 
U.S. M(ciinzum Allowable Residue Levels for  Nitrripyrin 
(40 CFR 180.350): 

Cattle, fat & meat 0.05 
Cattle, mbyp 0.05 

CROP PPm 

Corn, forage 1 
Corn, grain 0.1 
Corn, stover I 
Corn, sweet, kernel plus 
cob with husks removed 0.1 

Goat, fat & meat 0.05 

Hog, fat & meat 0.05 
Hog, mbyp 0.05 
Horse, fat & meat 0.05 
Horse, inbyp 0.05 
Poultry, fat & meat 0.05 
Poultry, mbyp 0.05 
Sheep, fat & meat 0.05 
Sheep, mbyp 0.05 

Goat, mbyp 0.05 

Sorghum, forage 0.1 
Sorghum, grain, grain 0.1 

Strawberry 0.2 

Wheat, grain 0.1 

Sorghum, grain, stover 0.5 

Wheat, forage & straw 0.5 

Crirciiiogeii/Hrizrirrl ClrrssiJcrrtions 
U.S. EPA Carcinogens: A likely carcinogen 
California Prop. 65: Listed; Developmental toxin 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulritory Autlrority: 

Carcinogen (Animal Positive) (NCI)‘” 
Air Pollutant Standard Set (ACGIH)“) (HSE)“” 
(OSHA)‘~~)  (Several States)(“) 
Permissible Exposure Limits for Chemical Contaminants 
(C ALiOS HA) 
The “Director’s List” (CALIOSHA) 
Proposition 65 chemical (CAL) 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de niininiis concentration 
reporting level: 1 .0% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Nitrapyrin isacolorless crystallinesolid. Mild, 
sweet odor. Practically insoluble in water; solubility = 43 
ppm. Molecular weight = 230.88. Boiling point =-l36”C. 
MeltingFreezing point = 62°C. Vapor pressure = 2.8 x 
mmHg @ 20°C. 
Iiiconzpritibilities: A I u in i nu m and magnes i ti in. 
Perniissible Esyosure Liniits in Air: OSHA”’ has set a 
TWA of 15 m g h ’  on a total dust basis and 5 mgim’ for the 
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respirable fraction. The ACGIH“) and HSE(33) have adopted 
a TWA value of 10 mghn’ and set an STEL of 20 mg/m3. In 
addition, several states have set guidelines for nitrapyrin in 
ambient air@’) ranging from 100-200 pg/in3 (North Dakota) 
to 160 pg/ini (Virginia) to 200 ,ugh’  (Connecticut) to 238 
,ug/m3 (Nevada). 
Pernzissible Conceiitratioii iri Water: No criteria set, but 
runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrirnzful Effects rind Syniptonis 
Short Term Exposure: Nitrapyrin can affect you when 
breathed in and by passing through your skin. Exposure can 
irritate the eyes, nose and throat. High levels may cause you 
to feel dizzy, lightheaded, and to pass out. Contact can 
irritate and may damage the eyes and skin. No adverse 
effects noted in ingestion studies with animals. 
Long Term Exposure: There may also be damage to the 
liver and kidneys. Repeated exposure to nitrapyrin may 
cause symptoms of headaches, dizziness, loss of appetite, 
and trouble sleeping. 
Points of Attrick: Liver and kidneys. 
Merlicril Surveillaiice: If symptoms develop or 
overexposure is suspected, the following inay be useful: 
Liver and kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Pesticide Management Education Program, “Chemical 
Fact Sheet June, 1985, Nitrapryin,” Cornell University, 
Ithaca, NY (June 1985). 
http://pmep.cce.cornelI.edu/profiles/miscpesticides/inet 
hylchloride-xanthanguidnitrapyriniant i-prof- 
nitrapyrin. html 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Nitrapyrin,” 40 CFR 180.350, 
h t tp ://WUTV. e pa. cov/pes t i c i d esifoodivi ewto 1 s . h tm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Nitrapyrin,” 
Trenton, NJ (April 2000). 
http://www.state.nj.uslliealth/eoli/rtkwcb~ I 355.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Nit rofen 

Use Type: Herbicide 
CAS Nunzber: 1836-75-5 
Forniulri: C,,H,CI,NO,; O,NC,H,OC,H,CI, 
Alert: Nitrofen is a carcinogen and teratogen and should be 
handled with extreme caution. I t  is no longer used in the 
U.S. 
Sy rz onynzs : 4 - e t h ox y - N -  ( 5 - n it ro - 
2furanyl)methylene-; Benzene, 2,4-dichloro- 1 -(4- 
nitrophenoxy)-; 2‘,4’-Dichloro-4’-nitrodiphenyl ether; 2,4- 
d ic h l o r o -  1 -( 4 -  n i t r o  p he  n o x y )  b e  n z e  n e ; 4 -( 2 , 4 -  
Dich1orophenoxy)nitrobenzene; 2,4-Dichlorophenyl 4- 
nitrophenyl ether; 2,4-Dichlorophenyl p-nitrophenyl ether; 
2,4 - D i c h 1 o ro p he n y 1-4-11 i rt o p h e n y 1 ae  t h e r (G e rma ti) ; 
Ether,2,4-dichlorophenyl p-nitrophenyl; Nitrochlor; 4’- 
Nitro-2,4-dichlorodiphenyl ether;  4-Nitro-2’,4’- 
dichlorodiphenyl ether; NCI-C00420; Nitrofene (French); 
Nitrophen; Nitrophene 
Trrirle Ntmes: FW 925@; MEZOTOX@; NICLOFEN’; 
NIP@; PREPARATION 125@; TOK-2@, Rohin & Haas 
(USA), canceled 11/7/1983; TOK@, Rohin & Haas (USA), 
canceled 11/7/1983; TOK EN, Rohin & Haas (USA), 
canceled 11/7/1983; TOK E 25@, Rolim & Haas (USA), 
canceled 11/7/1983; TOK E 40@, Rohiii & Haas (USA), 
canceled 11/7/1983; TOKKOMO, Rohiii & Haas (USA), 
canceled 11/7/1983; TOKKORN@, Rohin & Haas (USA), 
canceled 11/7/1983; TOK WP-50a, Rohin & Haas (USA), 
canceled 11/7/1983; TRIZILIN’ 
Prorlucers: Bayer CropScience (Germany); Ki-Hara 
Chemicals Ltd. (UK); Rhone-Poulenc Agro France 
(France); Shenzhen Guomeng Industry Co., Ltd. (China): 
Wuxj Ruize Pesticide (China) 
Clieniictil Clriss: Diphenyl ether 
EPMOPP PC Cotle: 03820 1 
Criliforniri DPR Clieniicril Cotle: 592 
ICSC Number: 0929 
R TECS Number: KN 84 0 0 0 0 0 
EEC NLiiii ber: 6 0 9 -040-00-9 
EINECS Number: 2 17-406-0 
Uses: Nitrofen is a contact herbicide used for pre- and post- 
emergency control ofannual grasses and broadleafweeds on 
a variety of food and ornamental crops. It is no longer 
registered in the U.S. 
Crirciiioge.en/H(izurrl Clussijicritioiis 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IAKC: Group 2B, possible carcinogen 
Label Signal Word: CAUTION 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulritory Authority: 

Carcinogen (Animal Positive) (IARC) (NCI)(9) 
Banned or Severely Restricted (Many Countries) (UN)‘”’ 

B en ze  n am i n e , 
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Air Pollutant Standard Set (former USSR)(j’) 

AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
EPCRA Section 3 13 Form R de miniinis concentration 
reporting level: 0.1 YO. 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Nitrofen is a crystalline solid. Very slightly 
soluble in water; solubility = g/100 ml @ 22°C. 
Molecular weight = 284.10. Boiling point = 365°C. Vapor 
pressure = 1O-j Pa @ 40°C. Melting/Freezing point = 

70-7 1 “C. Vapor pressure = 1.2 x lo-’ mm @ 20°C. Flash 
point = 200°C (cc). Autoignition temperature = 400°C 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flaminability 2, Reactivity 0. Log KO, = 

3.5. Values above 3.0 are likely to bioaccuinulate in marine 
organisms. 
Perntissible Exposure Limits in Air: The former USSR‘35’ 
has set an MAC in ambient air in residential areas of 0.02 
mgim’ on a once-daily basis and 0.01 ing/in’ on an average 
daily basis. Pennsylvania has set a guideline for nitrofen in 
ambient air(“) of 0.75 &in3. 
Perniissible Coriceritrrrtioii in Wuter: N itrofen presuinably 
falls under the U.S. EPA Priority Toxic Pollutant category 
of haloethers@) but specific limits have not been set. The 
former USSR‘”) has set a limit in surface water of 4.0 mg/L. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hurnifirl Effects  id Syniptonis 
Short Term Exposure: Toxic by ingestion. Severe eye 
irritant. Causes skin irritation on contact. Inhalation can 
cause irritation to the respiratory tract. May cause difficult 
breathing, fatigue, diarrhea, loss of appetite. 
Long Term Exposure: Long term exposure may cause 
damage to the blood cells, causing low white cell 
(leucocyte) count, reduced hemoglobin, and reduced serum 
cholinesterase and erythrocyte catalase activities. May cause 
liver damage. May affect the central nervous system. 
Pobits of Attrick: Blood, liver, kidneys and central nervous 
system. 
Merlicrrl Surveillrince: Complete blood count. Liver 
function tests. Examination of the nervous system and 
interview for brain effects. 
First Aid: Skin Contact: Flood all areas of body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; do  it under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eye Contact: 
Remove any contact lenses at once. Immediately flush eyes 
well with copious quantities of water or norinal saline for at 
least 20-30 minutes. Seek medical attention. Inhalation: 

(Pennsylvania)‘60’ 
Leave contaminated area immediately; breathe fresh air. 
Proper respiratory protection must be supplied to any 
rescuers. If coughing, difficult breathing or any other 
symptoms develop, seek medical attention at once, even if 
symptoms develop many hours after exposure. Ingestion: 
Contact a physician, hospital or poison center at once. If the 
victim is unconscious or convulsing, do not induce vomiting 
or give anything by mouth. Assure that his airway is open 
and lay him on his side with his head lower that his body 
and transport immediately to a medical facility. If conscious 
and not convulsing, give a glass of water to dilute the 
substance. Vomiting should not be induced without a 
physician’s advice. 
References: 

New Jersey Department of 1-lealth and Senior Services, 
“Hazardous Substance Fact Sheet, Nitrofen,” Trenton NJ 
( D e c e m b e r  1 9 8 8 ,  r ev .  Sep tember  2 0 0  I ) .  
littp:!/\~~v.state.ni .us/liealtli~eoli/l-tkweb/l3 74.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Norf I u razon (ANSI) 

Use Type: Herbicide 
CAS Number: 273 14- 13-2 
Forniulrr: C , ,H,C 1 F3N 0 
Synonyms: Caswell N o .  195AA; 4-Chloro-5- 
(met h y I am in 0 )  - 2 - [ 3 - (t  r i flu o r o in e t h y I )  p h e n y I ] - 3 (2 H ) - 
p y r  i d a z  i n o n e  ; 4 - C h I o r o  - 5 -in e t h y 1 a in i n  o - 2 - ( 3 - 
t r i fl u or o m e t h y I p hen y 1) p yr i d az  i n - 3 -one ; 4 - C h I o r o - 5 - 
(in e t h y I am  i n 0 )  - 2 - (a ,  a ,  a - t r i f I u o r o - in - t o I y I )  - 3 ( 2  H ) - 
pyridazinone; 4-Cliloro-5-1nethylamino-2-(a,a,a-trifl~1oro-~~~- 
tolyl)pyridazinone-3(2H)-one; 4-Chloro-5-(1nethylaniiiio)-2- 
[ 3 - (t  r i fl u o r o in e t h y I )  p h e n y I ]  - 3 ( 2  H ) - p y r i d az  i none  ; 
Dodecylbenzenesulfonic acid, triethanolainine salt; 
Monomethflurazone; Norflurazon pyridazine herbicide; 
3(2H)-Pyridazinone, 4-chloro-5-(1nethylainino)-2-[3- 
(trifluoroinethyl)phenyl]-; 3(2H)-Pyridazinone, 4-chloro-5- 
(methyla1ni1io)-2-(a,a,a-trifluoro-~~~-tolyl)-; l’rietlianolamine 
dodecylbenzenesulfonate 
Trurle Nrrmes: EVITAL@, AMVAC Chemical (USA); H 
9789@; SAN 9789 H@; SAN 978951~; SOLICAM@, Syngenta 
(Switzerland); TELOK”, Sandoz (USA), canceled; 
TRIETHANOLAMINE DBS@; ZORIAL@, Syngenta 
(Switzerland) 
Producers: AM V AC C hem i cal ( U S A) ; N u farin (A us t ral i a); 
Syngenta (Switzerland) 
Clieniicul Clrrss: Fluorinated pyridazinone 
EPMOPP PC Code: 10580 1 
Crrlifornia DPR Clrenticrrl Corle: 20 19 
RTECS Number: UR6 150000 
Uses: Norflurazon is a selective preeinergent herbicide used 
to control germinating annual grasses, sedges, rushes and 
broadleaf weeds in fruits (cranberries, citrus, cherries, 
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nectarines, apricots), grape vines, vegetables, nuts, cotton, Pear 0.1 
peanuts, soybeans, and various nonagricultural and Pecan 0.1 
industrial areas. Plums (fresh prunes) 0.1 
U.S. Muximum Allowtible Residue Levels fo r  Norfurazon Poultry, fat 0.1 
(40 CFR 180.356): 
CROP 
Alfalfa, forage 
Alfalfa, hay 
Alfalfa, seed 
Almond 
A 1 inond, hu I I s 

Apricot 
Asparagus 
Avocado 
Blackberry 
Blueberry 
Cattle, fat 
Cattle, liver 
Cattle, meat 
Cattle, inbyp 
Cattle, inbyp except liver 
Cherry 
Citrus, dried pulp 
Citrus, molasses 
Cottonseed 
Cotton, undelinted seed 
Cranberry 
Dried citrus pulp 
Filbert 
Goat, fat 
Goat, liver 
Goat, meat 
Goat, inbyp 
Goat, mbyp except liver 
Grape 
Hog, fat 
Hog, liver 
Hog, meat 

Hog, mbyp except liver 

Hop, fresh 
Horse, fat 
Horse, liver 
Horse, meat 
Horse, inbyp 
Horse, inbyp 
Milk 
Nectarine 
Peach 
Peanut 
Peanut,vines 
Peanut, hay 

Apple 

Hog, mbyp 

PPm 
3.0 
5 .O 
0.1 
0.1 
1 .o 
0.1 
0.1 
0.05 
0.2 
0.1 
0.2 
0.1 
0.25 
0. I 
0.1 
0.1 
0.1 
0.4 
1 .o 
0.1 
0.1 
0.1 
0.4 
0.1 
0.1 
0.25 
0.1 
0.1 
0.1 
0.1 
0.1 
0.25 
0.1 
0.1 
0.1 

1 .o 
0.1 
0.25 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.05 
1.5 
5.5 

Poultry, meat 0.1 
Poultry, mbyp 0.1 
Raspberry 0. I 
Sheep, fat 0.1 
Sheep, liver 0.25 
Sheep, meat 0.1 
Sheep, inbyp 0.1 
Sheep, inbyp except liver 0.1 
Soybean 0.1 
Soybean, forage 1 .o 
Soybean, hay 1 .o 
Walnut 0.1 
C(irciiic)~eIi/Hriz(ir(l Clmsijicritioiis 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
FIFRA, 40CFR185: tolerances for pesticides in food 
FIFRA, 40CFRI 86: tolerances for pesticides in animal 
feeds 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de i i z i ~ i m i s  concentration 
reporting level: 1 .O% 

Description: White crystalline solid. Odorless. Slightly 
soluble in water. Molecular weight = 303.66. 
MeltingiFreezing point = 183°C. Vapor pressure = 2 x lo-' 
mm @ 20°C. 
Perniissible Conceiztrtitioiz iii Wuter: No criteria set. 
Runofffroin spills or fire control inay cause water pollution. 
Routes of Entry: Ingestion, skin contact 
Hrirniful Effects rind Syniptonis 
Slrort Term Exposure: Contact may irritate skin and cause 
eye irritation and possible severe injury. Inhalation should 
be avoided; use NIOSH-approved air purifying respirators 
for pesticides. Poisonous if swallowed. 
Me(licril Surveillrince: If poisoning is suspected or of 
redness, itching, burning of skin or eyes develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iinrnediatcly for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. If this chemical has been inhaled, 
remove from exposure, begin rescue breathing (using 
universal precautions) if breathing has stopped, and CPR if 
heart action has stopped. Transfer promptly to a medical 
facility. When this chemical has been swallowed, get 
medical attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 



 

648 Nosema Locustae 

References: 
U.S. Environmental Protection Agency, Office of 
Pest i c i de L i in its , 
. ‘ N o r f l u r a z o n , ”  4 0  C F R  1 8 0 . 3 5 6 ,  
www.epa.gov/pesticides/food/viewtols. h t n i  
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Norflurazon,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC 
Pesticide Management Education Program, “Norflurazon 
(Zorial, Solicam Herbicide profile 12/84,” Cornell 
University,  I thaca ,  N Y  (December  1984) .  
http:llpinep.cce.cornell.edulprofiles/herb-.growthre~/naa- 
rimsulfuronlnorflurazoniherb-prof-norflurazon. html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Programs , Pest i c i de Re s id u e 

Nosema Locustae 

Use Type: Insecticide 
Synoiiynzs: N. locustae (Canning); Nosema Locustae 
Canning; Nosema Locustae Spores 
Trrirle Nrinies: LOCUSTCIDE@, canceled; NOLO-BAITQ, 
M & R Durango (USA); NOLO@ BB CONCENTRATE, M 
& R Durango (USA); NOLOC@, canceled; SEMASPORE@ 
BAIT 
Proclucers: M & R Durango (USA) 
Clt eniicril Clriss: Microbial 
EPMOPP PC Code: 1 1700 1 ; 207700 (old EPA code) 
Crilijioriiici DPR Clreniicril Code: 2 I37 
Uses: N.  Locustae is a microbial insecticide used to control 
grasshoppers and crickets in crop fields, rangeland, grasses, 
lawns and turf, grass way drains, fence rows and hedgerows. 
It is made from the spores of the protozoan, N. locustae 
(Canning), which is infectious to certain grasshoppers and 
crickets. N. locustae must be eaten by the target insect to be 
effective. Although it is registered for use on crop fields, N 
locustae is exempted from the requirement of a tolerance (or 
maximum limit) for residues remaining in or on all raw 
agricultural commodities. (40 CFR 180.1041) 
Crirciiiogeri/Hriz~irrl Clmsijicriiions 
Label Signal Word: CAUTION 
Regulritory A utli ority : 

EPA: 40 CFR 180.1041 
Description: Powder. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 

Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Noseina Locustae,” 
Office of Prevention, Pesticides and Toxic Substances, 
Washington, DC (September 1992). 
http://\~~vw.epa. rovlREDsifactsIieets!~ 1 04fact.pdf 
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0 

Octamethyl Dip hosp horam ide 

Use Type: Insecticide and acaricide. 
CAS Number: 152- 16-9 
Forniula: C,H2,N,0jP2 
Alert: Not registered as a pesticide in the U.S. 
Synonyms: Bis-bisdiinethylaminophosphonous anhydride; 
B i s (  b i s d i m e t h y 1 a in i n o  p h o s p h o n o u s )  a n h y d r i d e  ; 
B i s ( b  i s d i in e t h y 1 a m  i n 0 )  p 11 o s p h o n o u s a n h y d r i d e ; 
Bis(bisdiinethylamino)phosphoric anhydride; Bis-N,N, N: N‘- 
Tetrainethylphosphorodiainidic anhydride; ENT 17,29 1; 
Diphosphoramide, octamethyl-; Octamethyl-diforzuur- 
tetrainide (Dutch); Octainethylpyrophosphorainide; 
0 c t am e t h y I - d i p h o s p h o r  s ae  u re - t e t r am i d (Germ an) ; 
Octaniethyl pyrophosphortetramide; Octamethyl tetrainido 
pyrophospliate; Octainetilpirofosforainida (Spanish); 
0 M PA ; (I t a 1 i a n) ; 
P y r o p h o s p h o r  i c o c t am e t 11 y 1 t e r a a in i d e ; 
Pyrophosphorytetrakisdiinethylainide; Schradan; Schradane 
(French); Tetrakisdiinethylaininophosphoric anhydride 
Trrirlr Nmies: LETHA LAIRE G-59’; OMPACIDE@; 
OMPATOX’; OMPAX@; PESTOX’; PESTOX 3’; 
PESTOX 111’; SYSTAM’; SYSTOPHOS@; SYTAM’ 
Ciiemictil Clrrss: Organophosphate 
EPMOPP PC Code: 05860 I 
Crilifornia DPR Clremiccil Code: 446 
RTECS Number: UX5950000 
RCRA Number: PO85 
Uses: Material is used as a systemic insecticide for plants 
and as an acaricide. Not registered as a pesticide in the U.S. 
Regulrrtory A iitliority: 

Banned or Severely Restricted (In Agriculture) (former 
USSR. Germany, USA) (UN)(”) 
Air Pollutant Standard Set (former USSR)(’< 43) 

The “Director’s List” (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): PO85 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, I00 Ib 

U.S. DOT Inhalation Hazard Chemicals as 

Canada, WHMIS, Ingredients Disclosure List 
Description: Colorless liquid or in crude form, a dark 
brown, viscous liquid. Soluble in water. Molecular weight = 

286.29. Boiling point = 120-125”C @ 0.5 inintlg; 153°C @ 
2.0 mmHg. Melting/Freezing point = 14-1 9°C. Vapor 
Pressure = 1.3 x 10.’ mmHg @ 25°C. Hazard Identification 

0 t t o in e t i 1 - p i r o fo  s fo  ram in id e 
a c  id  

Hazardous Substances: TPQ = 100 Ib (45.4 kg) 

(45.4 kg) 

organophosphates 

(based on NFPA-704 M Rating System): Health 3, 
Flaininability 1,  Reactivity 0. 
Iiicompnfibilities: Incompatible with acids. When heated to 
decomposition, forins toxic oxides of nitrogen and 
phosphorus. 
Permissible Exposlire Limits iii Air: The former USSR”’, 
43)  has set an MAC in workplace air of 0.02 mg/m3 and an 
MAC for ambient air in residential areas of0.002 1ng/m3 on 
a momentary basis and 0.0004 mg/in3 on an average daily 
basis. 
Permissible Colicelitrution in Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. skin andlor eye 
contact. 
Hrirmfiil Effects rind Symptoms 
Short Term Exposiire: Acute exposure to OMPA may 
produce the following signs and symptoms: pinpoint pupils, 
blurred vision, headache, dizziness, muscle spasms, and 
profound weakness. Vomiting, diarrhea, abdominal pain, 
seizures, and coma may also occur. The heart rate may 
decrease following oral exposure or increase following 
dermal exposure. Hypotension (low blood pressure) and 
chest pain may be noted. Hypertension (high blood 
pressure) is not uncommon. Respiratory symptoms include 
dyspnea, respiratory depression, and respiratory paralysis. 
Psychosis may occur. This material is extremely toxic; 
probable oral lethal dose in  humans is 5-50 mgikg, between 
7 drops and I teaspoonful for a 150 Ib person. I t  is highly 
toxic when inhaled. Material is a cholinesterase inhibitor. I t  
is similar in action to other Organophosphorus pesticides in 
its toxicity. It is slightly less toxic than parathion. 
Gastrointestinal, neurologic and respiratory symptoms may 
accompany poisoning with this material. High doses may 
cause a toxic psychosis similar to acute alcoholism. Delayed 
pulmonary edema inay occur after inhalation. 
Note: Persons taking the following drugs may be at greater 
risk: Phenobarbital and phenaglycodol together, 
g I utet h i in i de, or 
mepromabate. These drugs appear to significantly enhance 
the toxicity of the material. 
Long Term E.vposiire: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poirfts ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Med i r ( i l  Sirr veill(rii re :  M ed i ca I o bserva t i oil is 
recommended for 24 to 48 hours after breathing 

c h I o r  prom az i n e h y droc h I o r i de, 
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overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam of 
the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed Contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bag/mask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 

administer a slurry of  activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In soiiie 

cases you niay be spec$cally instructed by poison conirol 
lo induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Aniidootes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to  treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults shoiild be determined by the 
severity ofsymptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of  0.0 I ingikg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion 
has been controlled, atropine administration should be 
repeated whenever the secretions begin to recur. I n  
seriously poisoned patients, very large doses may be 
required. Alterations of  pulse rate and pupillary size should 
not be used as indicators of  treatment adequacy. 
Pralidoxime should be administered as early in  poisoning as 
possible as its efficacy may diminish when given more than 
24 to 36 hours after exposure. Doses are as follows: adult 
1.0 g; pediatric 25 to 50 mgikg. The drug shoiild be 
administered intravenously over 30 to 60 minutes, but in a 
life-threatening situation, one-half of  the total dose can be 
given per minute for a total administration time of 2 
minutes. Treatment should begin to take effect within 40 
minutes with a reduction in symptoms and the amount of 
atropinc necessary to control bronchial secretion. The initial 
dose can be repeated in I hour and then every 8 to 12 hours 
until the patient is clinically well and no longer requires 
atropine. If intravenous access cannot be established, 
pralidoxime may also be given intramuscularly. Early 
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administration of diazepam in addition to the combined 
atropine and pralidoxime treatment may help prevent the 
onset of seizures and potential brain and cardiac 
inorphologic damage following high-level organophosphate 
poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Octamehyl Phosphoramide,” Washington, DC, 
Chemical Emergency Preparedness Program (November 
30, 1987). 
Iittp://yosemite.epa.novlos~\reiiCep~,of.’,HS.~isf/I’~~ot~lesi 1 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department ofHealth and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

52- 16-9 

Octhilinone 

Use Type: Fungicide, microbiocide 
CAS Nunzber: 26530-20-1 
ForniirI(i: C , ,H ,,NOS 
Synoiiyms: 2-0ctyl-3(2H)-isothiazolone; 2-Octyl-4- 
isothiazolin-3-one; 3(2H)-Isothiazolone, 2-octyl- 
Trade Nrmies: ACTICIDE, Thor (UK); BUSAN, Buckman 
Laboratories (USA); CYTOX; KATHON@ 893, Rohin & 
Haas (USA); MICRO-CHEK 1 I @ ,  Ferro (USA); MICRO- 
CHEK SKANE@, Ferro (USA); OCTHILINONE@; 
PANCIL@, canceled; RH 893@; SKANE M8@, Ferro (USA); 
SLIMICIDE; MICROBICIDE 8@; MICROPEL 
Producers: Buckinan Laboratories (USA); Ferro (USA); 
Rohin & Haas (USA); Sigma-Aldrich (USA); Thor (UK) 
Cli erizicril Clrrss: 1 soth i azo lone 
EPMOPP PC Corle: 09990 1 
Crrliforiziri DPK Clieriiical Code: I88 1 
Uses: Used as biocides on textiles, metalworking fluids, 
water thinned paints. Its use as a fungicide on cotton was 
canceled and the tolerances were revoked in 1998. 
C(irciiiogeit/Hrizcirtl Clrissijkritions 
Label Signal Word: DANGER 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regirl(rtory Authority: 

Actively registered pesticide in California. 
Description: Liquid. Molecular weight = 2 13.36 
Iiiconzpcitibilities: Oxidizers. Contact with hydrogen 
peroxide may form explosive material. 
Permissible Exposure Liniits in Air: 
Deterniinritiori in Air: Charcoal adsorption followed by CS? 
treatment and gas chromatographic analysis. See NIOSH 
Method 1300 [Keto~ies]“~’. 
Permissible Concentratioit in Writer: No criteria set. Runoff 
from spills or fire control may cause water pollution. 

Routes of Entry: Eyes, skin andlor eye contact, inhalation. 
Hmizful Effects rind Syniptonzs 
Short Term Exposure: Contact can irritate the skin. 
Exposure can irritate the eyes and respiratory tract. 
Exposure to high concentrations may cause dizziness, 
lightheadedness, and unconsciousness. 
Long Term Exposure: Repeated skin exposure can cause 
dryness and skin cracking. This chemical has not been 
adequately evaluated to determine whether brain or nerve 
damage could occur with repeated exposure. However, 
many solvents and other petroleum-based chemicals have 
been shown to cause such damage. Effects may include 
reduced memory and concentration, personality changes 
(withdrawal, irritability), and fatigue, sleep disturbances, 
reduced coordination, and/or effects on the nerves to the 
arms and legs (weakness, “pins and needles”). 
Points of Attrick: Respiratory system, skin. 
Medicril Sir rveillrrrzce: Prep I ace men t ex am in at i ons shou Id 
evaluate skin and respiratory conditions. Acetone can be 
detected in the blood, urine and expired air and can be used 
as an index of exposure. Evaluation for brain effects sLich as 
changes in memory, concentration, sleeping patterns and 
mood, as well as headaches and fatigue. Consider 
evaluations of the cerebellar, autonomic and peripheral 
nervous systems. Positive and borderline individuals should 
be referred for neuropsychological testing. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when foriiiulations containingpetr.oleiii71 solveti1.s 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person 
voin it. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Octylammonium Methanearsonate 

Use Type: Herbicide and defoliant 
CAS Nimiher: 6379-37-9 
Synonyms: OAMA; Methanearsonic acid, octylaininonium 
salt; Arsonic acid, methyl-, compounded with 1 -octanamine 
( 1 : I )  
Cheniiciil Clriss: Organoarsen ic 
EPMOPP PC Code: 0 1 3 804 
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Criliforriiri DPR Clienzictil Code: 27 
Uses: Not registered in  the U.S. All products were canceled 
in December, 1991. It was used as a herbicide on turf. 
CurciriogeIi/H~z(ir(l Clrissificatioris 
U.S. EPA Carcinogens: Group B2, probable carcinogen (as 
cacodylic acid) 
California Prop. 65: Carcinogen (as cacodylic acid) 
IARC: Group 1, known carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous (as 
cacodylic acid) 
Regulatory Autliority: 

Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) as arsenic compounds. 
Clean Water Act: Toxic Pollutant (Section 40 1.15) as 
arsenic and compounds. 
RCRA Section 26 1 Hazardous Constituents, waste number 
not listed. 
EPCRA Section 304 RQ: CERCLA, 1 Ib (0.454 kg) 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains arsenic as part of that chemical’s 
infrastructure. Form R de minimis concentration reporting 
level: (inorganics) 0.1 %; organics 1 .O% 
Marine pollutant (49CFR, Subchapter 172.101, Appendix 
B) as arsenates, liquid, n.0.s; arsenates, solid, n.0.s; 
arsenical pesticides liquid, toxic, flammable, i1.o.s. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
arsenic compounds 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as arsenic compounds 
The “Director’s List” (CALIOSHA) as arsenic compounds 

Perriiissible Exposure Linzits iri Air: The OSHA”) PEL for 
organic arsenic compounds is 0.5 mgIm3 TWA. For an 8- 
hour workshift. There is no NIOSH”) recommendation. The 
ACGIH(’) TLV is 0.2 ingiin’ TWA. 
Deterniincition in Air: Filter; Reagent: Ion 
chroinatographyihydride atomic absorption: NIOSH IV 
[#5022, Arsenic,  organ^-].('^) 
Pernzissible Concentrrrtiori in Wrrter: No criteria set. Runoff 
from spills or fire control may cause water pollution. Toxic 
pollutant designated pursuant to section 307 (a)( 1) of the 
Clean Water Act and is subject to effluent limitations 
(arsenic and inorganic and organic arsenic) [40 CFR 40 I .  15 
(7/1/87)] 
Routes of Entry: Inhalation, eyes, ingestion, skin contact 
Hurnzful Effects rind Syntptoms 
Short Tern? Exposure: Symptoms of arsenic poisoning 
usually appear one-halfto one hour after ingestion, but may 
be delayed many hours. Symptoms include a sweetish 
metallic taste and garlicky odor; difficulty in swallowing; 
abdominal pain; vomiting and painful diarrhea; dehydration, 
thirst, and cramps; dizziness, stupor, and delirium, rapid 
heart beat, headache, skin disorders, and coma. 

Lorig Term Exposure: Chronic exposure to arsenic 
compounds can cause dermatitis and digestive disorders. 
Renal damage may develop. 
Poirits of Attack: Skin and kidneys. 
MerlicalSurveillriiice: Kidney function tests. Examination 
by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes. occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Omethoate 

Use Type: Acaricide and insecticide 
CAS Number: 1 1 13-02-6 
For~iiiil(i: C,H ,,NO,PS 
S ~ I Z O I ~ Y ~ ~ Z S :  0-analog of Dimethoate; Dimethoate, O- 
analog; Dimethoate oxygen analog; Dimethoate PO- 
isologue; Dimethoate oxon; Dimethoxon; 0,O-Dimethyl-S- 
(N-methyl-carbamoy1)-methyl-monothiophosphat (German); 
0 , O  - D i m e t  h y I - S -  [(in e t h y 1 c a r  b a in o y I )  m e t h y I ]  
p h o s p h o r o t h i o a t  e ; 0, 0 -  d i in e t h y I - S- ( N -  
methylcarbamoylmethyl)phosphorothioate; O, O-Diinethyl 
S- [(in e t h y I c ar b am o y I )  m e thy I]  pho s p h o ro t h i o a t e ; 0 , O -  
Dirnethyl-S-(N-methylcarbamoylmethyl) phosphorothiolate: 
D i in e t h y I -S- ( N -  in e t h y  1 - c a r  b a m  o y I -in e t h y I ) 
p h o s p h o r o t h i o 1 a t e  ; 0 , O  - D i in e t h y I - S -  ( N -  
methylcarbainoylmethyl)thiophosphate; 0,O-Dimethyl-S- 
(2-oxo-3-azabutyl)-monothiophosphate; ENT 25,776; 
Omethoat; Phosphorothioic acid, O,O-dimethyl S-[2- 
(mcthylamino)-2-oxoethyl]ester; Phosphorothioic acid. 
O,O-dimethyl ester, S-ester with 2-inercapto-N- 
methylacetamide; PO-Dimethoate; Thiophosphatc dc 0,O- 
Diethyle et de s-(N-methylcarbamoyl)methyle (French) 
Trtide Nrrmes: FOLl MAT@, Bayer Cropscience 
(Germany); BAYER@ 45432, Bayer CropSciencc 
(Germany); BAYER@ S-6876, Bayer Cropscience 
(Germany); LE-MAP, Bayer Cropscience (Germany); 
SAFAST@, Sanonda Ltd. (Australia) 
Producers: Agrimor International (USA); Bayer 
Cropscience (Germany); Cangzhou Green Chemical Co. 
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(China); Hebei Huafeng Chemical Group (China); Sanonda 
Ltd. (Australia); Sanonda Zhengzhou Pesticide Co. Ltd. 
(China) 
Chemical Cl(rss: Organophosphate 
EPMOPP PC Code: 035002 
Criliforizirr DPR Clienzical Code: 2285 
Uses: Not registered in the U.S. A systemic insecticide and 
acaricide used to control a wide variety of  sucking and biting 
insects. especially spider mites, which are resistant to some 
other organophosphorus pesticides. Used on pome, stone 
and citrus fruits, hops, cereals, rice, potatoes, vines, cotton, 
coffee, rice, sugar cane, ornamentals and other crops. 
Crrrciiiogeit/H(rz(ir(l Clrissifcritioiis 
U.S. EPA Carcinogens: Group C, possible carcinogen (as 
dimethoate, its parent chemical) 
Label Signal Word:  DANGER 
W H O  Acute Hazard :  Class 1 b, highly hazardous 
Regulatory Authority: 

DOT Inhalation Hazard Chemicals as organophosphate 
Descriptioiz: Colorless to light yellow oily liquid. Leek- or 
mild, onion-like odor. Readily soluble in water. Melting 
point = 135°C. Molecular weight = 213.19. Density = 1.32 
@ 20°C. Vapor pressure = 3.2 inPa @ 20°C. Log KO, = 

< I  .O. Unlikely to bioaccumulate in marine organisms. 
Iiiconiprrtibilities: Reacts violently with powerful oxidizers 
such as calcium hypochlorite. May react violently with 
antimony(V) pentafluoride. Incompatible with lead 
diacetate, magnesium, silver nitrate. Slowly hydrolyzes in  
water, releasing ammonia and forming acetate salts. 
Periiiissible Exposure Limits iii Air: 
Deteriiziiiatioit iii Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chro~natograpl iy iF la~~e  ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides."s' 
Perniissible Coitceiitrtitioit iiz Wuter: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
Hrirnlfirl Effects c r n d  Syinptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling ofthe skin; 
drowsiness; slow heartbeat; convulsions; fluid in lungs; loss 
of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of  acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of  the enzymes is reestablished after new 
enzymes are formed. 
Lorig Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 

Merlicrrl Surveilla rice: i s 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin 
is ofextreine importance. Eye: Contact can cause dangerous 
amounts of  these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty of  warm or cold water 
(NO hot water) for at least 15 minutes, occasionally lifting 
the upper and lower eyelids. Get medical aid immediately. 
Skin: Get medical aid. Skin contact can cause dangerous 
amounts of  these chemicals to be absorbed into the 
bloodstream. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, iininediately 
flush skin with plenty of  soap and water for at least 15 
minutes while removing contaminated clothing and shoes. 
Shampoo hair promptly if contaminated. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do NOT 
induce vomiting.* If conscious, alert, and able to swallow, 
rinse mouth and have victim drink 4 to 8 ounces ofwater do 
NOT induce vomiting but iininediately administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
zinconscious or having convzilsions, do nothing except keep 
victim warm. *In sotiie c u e s  you tnuy be specificuliv 
instrzicted by poison control to indzice voii7iting by w q ~  of 
2 tablespoons o j ' s y i y ~  ojipecuc (adiilt) washed doivn with 
u cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. Inhalation: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides, 
iininediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do N O T  use mouth-to-mouth 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bagiinask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physiciun or authorized niedical personnel. 
Administer atropine, 2 mg ( I D 0  gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration of  atropine every 3 to 8 minutes until signs 
ofatropinizatioii (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 
ingikg of  atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes l o  

physiciun or authorized tiiedicnl personnel: N -  
met h y I pyr i d i n i urn-2-a I dox i in e (2- PA M C I )  when u sed in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 

Me d i c a I o b s e r v a t i o n 
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removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCl (Pralidoxime; Protopam), 2.5 gin in 100 ml of 
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gm of 2-PAMCI in 3 ml of distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or ifinuscle fasciculation or convulsions 
recur. Also Diazepam, an anticonvulsant, might be 
considered. 
References: 

International Programme on Chemical Safety (IPCS), 
“Pesticide Residues in Food, Omethoate,” Geneva, 
Switzerland (1  984). 
http://www. iiichem.oi-LI/docuinents/inipi-iimplnono/vS~~ 
r3 2 .I1 tm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Oryzalin (ANSI) 

Use Type: Herbicide 
CAS Nunzber: 19044-88-3 
Fornzulrr: C,,H,,N,O,S 
Synoriynis: Benzenesulfonamide, 4-(dipropylamino)-3,5- 
dinitro-; Caswell No. 623A; 3,5-Dinitro-N’,Nf-dipropyI 
Sulfanilamide; 3,5-Dinitro-N‘, N’-dipropylsulfanilamide; 3,5- 
Dinitro-N’,N‘-dipropyl sulphanilamide; 4-(Dipropylamino)- 
3,Sdinitrobenzene sulfonainide; Sulfanilamide, 3,5-dinitro- 
A‘‘, N‘-dipropyl- 
Trtirle Nunzes: AGVALUE@; COMPOUND 670 19@; 
DIRIMAL@; EL-I 19@; EXCEL-S-PLUS@; EXPEDITE@, 
Monsanto (USA); FLEXLAN’, Dow AgroSciences (USA); 
NATIONS AG II@; ORYZA@; ORYZALIN@, Dow 
AgroSciences (USA); PRO-TECK@, Dow AgroSciences 
(USA); ROUT@, Scotts Company (USA); RYCELAN@; 
RYZELAN@; SNAPSHOT@, Dow AgroSciences (USA); 
SURFLAN@, Dow AgroSciences (USA) and United 
Phosphorus (India); TURF FERTILIZER@, Dow 
AgroSciences (USA); XL 2G@, Dow AgroSciences (USA) 
Producers: Dow AgroSciences (USA); Monsanto (USA); 
Scotts Company (USA); United Phosphorus (India) 
Clr wzicul Clms: Din i troan i 1 i ne 
EPMOPP PC Corle: 10420 1 
Cdijortziri DPR Clzenzicrrl Corle: 1 868 
KTECS Nunzber: W09350000 
Uses: Oryzalin is used to control annual grasses, herbaceous 
plants, woody shrubs, vines and broadleafweeds on fruit and 
nut trees, soya beans, peas, sweet potatoes, berries, vine and 
c r o p s ,  c o t t o n ,  C h r i s t ni a s  t r e e  p 1 a n t  a t  i on  s, 
commercial/industrial and recreation area lawns, golf course 
turf, residential lawns and turf, ornainental and/or shade 

trees, nonagricultural rights-of-way, nonagricultural 
uncultivated and industrial areas, power stations, 
pathdpatios and paved areas. 
U.S. Mnx-iinunt Allowuble Residue Levels for  Oryzulin (40 
CFR 180.304): The residual levels for the following crops 
are all 0.05 ppm: Almond, hulls; avocado; fig; fruit, pome; 
fruit, small and berry, group; fruit, stone, except cherry; 
fruit, stone, group 12; guava; kiwifruit; nut, tree, group 14; 
olive; papaya; pistachio; pomegranate. 
Crrrciriogerz/H[izrrrrl Clrssificcrtions 
U.S. EPA Carcinogens: Likely carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Regulrrtory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R dt. minimis concentration 
reporting level: 1 .O% 

Description: Yellow-orange crystalline solid. Odorless. 
Soluble in water; solubility = 2.49 mg/L. MeltingiFreezing 
point = 138°C. Molecular weight = 346.36. Vapor pressure 
= 1.2 x lo-* inm @ 20°C. 
Itzconzprrtibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Perniissible Corzcentrrrtiorz in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hartnfirl Effects and Syniptoins 
Short Term Exposure: Slight irritant to skin, eyes and 
inucous membranes. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Oryzalin,” Office of 
Prevention , Pesticides and Toxic Substances , 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  1 9 9 4 ) .  
http:l/~~mv.epa.fiov!KI~t~s/O 1 86.pdf 

Pesticide Programs, Pesticide Residue Limits, 
“Oryzalin,” 40 CFR 180.304, 
\I.7vw.epa.gov/pesticides/~ood/viewtols.litin 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Oryzalin,” Oregon State University, 

U.S. Environmental Protection Agency, Office of 
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University, Corvallis, OR (June 1996). 
http:/iextoxnet.orst.edu~pips/oi-~~zalin.litin 

List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

Oxadiazon (ANSI) 

Use Type: Herbicide 
CAS Number: 19666-30-9 
Forniulr: C ,,H ,,Cl2N,O, 
S y n  O M  y m s :  2 - t e r t -  B u t y 1-4 - ( 2 , 4  - d i c h 1 o r  o - 5 - 
isopropoxyphenyl-6(sup2)- 1,3,4-oxadiazoline-5-one; 5-tert- 

BUTY L-3-(2,4-dichloro-5-isopropoxyphenyl)- 1,3,4- 
oxadiazol-2(3H)-one; 2-tert-Butyl-4-(2,4-dichloro-5- 
isopropoxyphenyl)-6(sllp2)- 1,3,4-oxadiazolin-5-one; 2-tert- 
Butyl-4-(2,4-dichloro-5-isopropyloxyphenyl)- I ,3,4- 
oxadiazolin-5-one; CASWELL No. 624A; 3-(2,4-Dichloro- 
5-isopropyloxy-phenyI)-6(sup4)4-5-(tert-butyl)- 1,3,4- 
o x a d i a z  o l i n e - 2 - o n e ;  3 - ( 2 , 4 - D i c h l o r o - 5 - (  1 - 
methy1ethoxy)phenyl ) -5- (  1 , 1  -dimethylethyl)- I , 3 ,4-  
oxadiazol-2(3H)-one; 6(sup2)2- 1,3,4-Oxadiazolin-5-one, 2- 
tert-butyl-4-(2,4-dichloro-5-isopropyloxyphenyl)-; 6(sup2)2- 
1,3,4-Oxadiazolin-5-one,2-rert-butyl-4-(2,4-dichloro-5- 
isopropoxypheny1)-; 1,3,4-0xadiazol-2(3H)-one, 3-(2,4- 
dichloro-5-( 1 -methylethoxy)pheiiyl)-5-( 1 ,1  -dimethylethyl)-; 
Oxadiazon; Oxadiazone; 1,3,4-0xazol-2(3 W-one, 3 -[2,4- 
dichloro-5-( 1 -1nethylethoxy)pheny1]-5-( 1 , 1  -dimethylethyl)- 
Trrrrle Nrinzes: CARPETMAKER? CHIP SHOT@, 
canceled; GOLD KIST@; PAR EX@, Lebanon Seaboard 
(USA); PRO GROW”, Scotts Company (USA); REGAL 0- 
O@; REGALSTAR@; RONSTAR@, Bayer Cropscience 
(Germany); RP- 17623’; TURFIC? VERTAGREEN’; 
WILBROQ 
Prorlucers: Bayer Cropscience (Germany); Lebanon 
Seaboard (USA); The Scotts Company (USA) 
Cli eniicril Cluss: Oxad i azo I i none 
EPMOPP PC Code: 109001; (597900 old EPA code 
number) 
Crilifurniri DPR Clieniicnl Code: 20 17 
RTECS Number: ROO874000 
Uses: A pre-emergence and early post-emergence control for 
annual grasses, sedges and broadleaf weeds. Originally 
registered for use on turf and ornamentals and has wide use 
on golf courses. 
Crrrciizogerz/Hrrzrirrl Classifieritions 
U.S. EPA Carcinogens: Likely carcinogen 
Crrlifurizirr Prop. 65: Carcinogen and developmental toxin 
Label Signal Word: CAUTION, WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Proposition 65 chemical (CAL) 
Actively registered pesticide in  California. 

EPCRA Section 3 13 Form R de mininirs concentration 
reporting level: 1 .0% 

Descriptiorz: Colorless crystalline solid. Odorless. 
Solubility in water; solubility = 0.7 ing/L @ 20°C. 
Molecular weight = 345.22. MeltingiFreezing point = 89°C. 
Vapor pressure = I .  1 x I 0-6 min @ 20°C. 
Deterinination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].(’~’ 
Pernzissible Coiiceiitratiori iiz Writer: No criteria set. 
Runoff froin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Oxadiazon 
(Ronstar) Herbicide Profile 2/85,” Cornell University, 
Ithaca, NY (February 1985). 
http://pmep.cce.cornell.edulprofiles/lierb- 
growthreglnaa-rimsulfuron/oxadiazon/herb-pro f- 
oxadiazon. html 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Oxadixyl 

l J ~ e  Type: Fungicide 
CAS Number: 77732-09-3 
Furniulrr: C,,H ,XN204 
Alert: During 2001, U.S. registrants of oxadixyl requested 
voluntary cancellation of their products, which were 
effective September 27, 2002. 
Synonyms: Acetamide, N-(2,6-dirnethylphenyl)-2-1nethoxy- 
N-(2-oxo-3-oxazolininyl)-; N-(2,6-Dimethylphenyl)-2- 
1nethoxy-N-(2-oxo-3-oxazolidinyl)aceta1nide; 2-Methoxy- 
N ( 2 - 0 ~ 0 -  1,3-oxazolidine-3-yl)-acet-2,6-xylidine 
Trrrrle Nrrnies: ANCHOR, Gustafson (USA), canceled 
9/27/0 I ;  M 10797@; OXADIXL, Syngenta (Switzerland), 
canceled 9/27/02; RECOIL’; RIPOST@; SAN-37 1 ’; SAN- 
37 1 F@; SANDOFAN@, Syngenta (Switzerland), canceled 
2/14/97; WAKIL@ 
Producers: Gustafson (USA); Syngenta (Switzerland) 
Cli eiiiicrrl Clfrss: An i 1 ide 
EPMOPP PC Code: I2670 1 



 

Crilifornia DPR Clieniicril Corle: 3539 
Uses: Not registered in the U.S. A systemic fungicide for 
seed treatment. Used to control downy mildew, damping-off, 
seed rot and phytophthora pest species on a variety of 
vegetable crops, cotton, grasses, cereals, and golf course and 
residential turf. 
U S .  Mrixiniuni Allowable Residue Levels for  Oxrirli.vyl(40 
CFR 180.456): 
Residue levels for the following crops have been set at 0.1 
ppm: Grass forage, fodder and hay group. 
C(~rciiiogeIz/H~izrirrl ClussiJicrrtioris 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 1 1 1 ,  slightly hazardous 
Description: Soluble in water. 
Iiiconipatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Perniissible Corrcentration in Wrrter: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to  a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water and induce vomiting. Do not tnake an unconscious 
person vomit. Do not induce vomiting when formulations 
containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Oxadixyl,” 40 CFR 180.456, 
~ ~ w v .  e pa. covipe s ti c i de slfoodlvi ewt o 1 s . h tni 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Fact Sheet, Oxadixyl,” 
Office of Prevention, Pesticides and Toxic Substances, 
Washington, DC (October 2001). 
http:!iw\nv.epa.~ov/KEUsifactsheelsloxadi?cvl fs.htm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Oxamyl (ANSI) 

Use Type: Insecticide, nematicide and acaricide 
CAS Number: 23 135-22-0 
Formula: C,H ,3N303S 
Alert: Most products of oxamyl are classified as Restricted 
Use Pesticides (RUP) 

S y  12 o i i y  ni s :  2 - ( D i in e t h y I a in i 11 0 )  - 

N [(((1nethyla1nino)carbonyl)oxy]2-oxoethani1nidothioic 
a c i d  m e t h y l  e s t e r ;  2 - D i m e t h y l a m i n o -  1 - 
(methylainino)glyoxal-~-inethylcarbamoylmonoxiine; N,N- 
D i in e t h y I - a  - in e t h y 1 c a r b  a m  o y 1 o x  y i in i n o - a - 
( m e t h y 1 t h i 0 )  a c e  t a m  i d e ; N,  N -  d i in e t h y I -N- 
[(methylcarbamoyl)oxy]- I -thiooxamimidic acid methyl 
e s t e r ; M e t h y I - 2 - ( d i in e t h y 1 a m i n o )  - N - 
[((met h y 1 am in o)c ar bo n y 1) ox y ] -2 -ox0 e t h an i m i d o  t h i oat e ; 
M e t h y  1 - 1 - ( d  i in e t h y I c a r  b a in o y I ) - N -  
(in e t h y 1 c arb am o y I o x  y ) t hi o fo rm i m i date; S-M e t h y I - 1 - 
( d i m e t h y I c a r b a in o y I ) - N - 
[(~nethylcarba~noyl)oxy]thioformimidate; Methyl-N,N’- 
dimethyl-N-[(methylcarbamoyl)oxy]- 1 -thiooxamimidate 
Trutle Nmies: BLADE@; D- 14 1 0@, DuPont Crop 
Protection (USA); DPX 141 0@, DuPont Crop Protection 
(USA); INSECTICIDE-NEMACIDE 1410’, DuPont Crop 
P r o t e c t i o n  ( U S A ) ;  O X A M Y L  C A R B A M A T E  
INSECTICIDE@; THIOXAMYL@; VYDATE@, DuPont 
Crop Protection (USA); VYDATE 10G@, DuPont Crop 
Protection (USA); VYDATE L@, DuPont Crop Protection 
( U S A) ; IN S ECTl C I D EIN EM AT1 CI DEN, 
DuPont Crop Protection (USA); VYDATE OXAMYL 
INSECTICIDE/NEMATOCIDE@, DuPont Crop Protection 
(USA), canceled I O i l  O i l  989 
Producers: DuPont Crop Protection (USA) 
Cli entical Clms: Carba in ate 
EPMOPP PC Code: 10380 1 
Crilifornia DPR Clieniicril Code: 19 10 
RTECS Number: RP2300000 
EINECS Number: 245-445-3 
Uses: A systemic and contact insecticideiacaricide and 
nematicide, oxamyl is a restricted use pesticide used on 
apples, bananas, carrots, celery, citrus, cotton, cucumbers, 
eggplants, garlic, ginger, inuskinelon (including cantaloupe 
and honeydew melon), onion (dry bulb), peanuts, pears, 
peppers, peppermint, pineapples, plantains, potatoes, 
pumpkins, soybeans, spearmint, squash, sweet potatoes, 
tobacco, tomatoes, watermelons, yams. Oxainyl is also used 
on Non-bearing apple, cherry, citrus, peach, pear, and 
tobacco. It is applied directly onto plants or the soil surface. 
It is available in both liquid and granular form, but the 
granular form is banned in the U.S. It has no residential use. 
U S .  Mrixiniuni AIIowrible Residue Levels for Osriniyl(40 
CFR 180.303): 

VY DATE 

CROP PP‘” 
Apple 2 
Banana 0.3 
Cantaloupe 2 
Celery 3 
Cotton, undelinted seed 0.2 
Cucumber 2 
Eggplant 2 
Fruit, stone, group I2 3 
I~loneydew 2 
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Peanut 0.2 

Pear 2 
Peanut, hay 2 

Pepper, bell 3 
Pepper, nonbell 5 
Peppermint, tops 10 
Pineapple 1 
Pineapple, bran 6 
Potato 0.1 
Pumpkin 2 
Soybean 0.2 
Spearmint, tops 10 
Squash, summer 2 
Squash, winter 2 

Vegetable, root crop 0.1 
Tomato 2 

Watermelon 2 
CrircirzogeIi/Hrizrrrrl Clrissrjicrrtions 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: DANGER-POISON 
WHO Acute Hazard: Class 1 B, highly hazardous 
Regulrrtory Autliority: 

EPA Hazardous Waste Number (RCRA No.): PI94  
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of  
contaminants (CAL) 
AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.056; Nonwastewater 
(mgikg), 0.28 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: T P Q =  100/10,000 Ib (45,414,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) 

kg) 
Description: White crystalline solid. Sulfur- or garlic-like 
odor. Slightly soluble in water; solubility = 2.6 x lo6 ppm @ 
25°C. Molecular weight = 2 19.35. MeltingiFreezing point = 

100"-102"C. Vapor pressure = 2.98 x mmHg @ 25°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 1, Reactivity 0. 
I~iconipatibilities: Strong oxidizers may cause fire and 
exp los ion. 
Permissible Exposure Limits in Air: N o  standards set. 
Perniissible Coricentrrrtiori irz Writer: A lifetime health 
advisory of  175 pg1L has been developed by EPA(47'. In 
addition, Massachusetts has set a guideline for oxamyl i n  
drinking water@') of  50  pgiL. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrirniful Effects rind Syniptoms 
Short Term Exposure: Contact can cause skin and eye 
irritation. Acute exposure to oxamyl usually leads to a 

cholinergic crisis. Signs and symptoms may include 
increased salivation, lacrimation (tearing), perspiration, 
spontaneous defecation, and spontaneous urination. 
Pinpoint pupils, blurred vision, tremor, muscle twitching, 
mental confusion, convulsions, and coma may occur. 
Gastrointestinal symptoms include abdominal pain, 
diarrhea, nausea, and vomiting. Bradycardia (slow heart 
rate) is common. Dyspnea (shortness of breath) and 
pulmonary edema may also occur. Classified by the World 
Health Organization as highly hazardous. Has also been 
rated as extremely- to super-toxic. Acute oral exposure 
(ingestion) to oxamyl has caused death. Carbaniate 
insecticides inhibit the cholinesterase activity of  enzymes, 
causing accumulation of  acetylcholine at synapses and 
altering the way in which nervous impulses are transmitted. 
However, within several hours carbamates spontaneously 
detach from the enzymes. 
L o ~ g  Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system causing numbness and/or weakness in the hands and 
feet. Repeated exposure may cause personality changes with 
depression, anxiety, and irritability. May cause liver 
damage. 
Points ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, liver, plasma and 
red blood cell cholinesterase. 
Metlicrrl Surveillrrrrce: Before employment and at regular 
times after that, the following are recommended: Plasma 
and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in  lower ranges of  "normal." 
Reassignment to work not involving carbamate pesticides 
is recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. Consider liver function tests. 
First Aid: Spccd in removing material from eyes and skin 
is of  extreme importance. Eyes; Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lowcr eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equiptncnt and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect 
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eyes. Ingestion: Call poison control. Loosen all clothing. 
Never give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In sane  cuses yozi may be 
specifically instructed by poison control to induce voiniting 
by way o f 2  tablespoons qf syrup of ipecac (adulrj washed 
down with u cup ofwaler. Do NOT give activated charcoal 
before or with ipecac syrup. In/?ulalion: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
unt i l  medical help arrives. Do not leave victim unattended. 
Note to physician or uulhorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
ingikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI inay be contraindicated in the case of some 
carbainate poisonings. 
Referertces: 

Environmental Protection Agency, “Interim 
Reregistration Eligibility Decision (IRED), Oxamyl,” 
Washington, DC (October 2000), 
tittp:/i\~w.epa.rov/KL~Ds/0253 ired.pdf 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Oxamyl,” 40 CFR 180.303, 
h ttp: //\wvw. epa. gov/Dest i c i d esifo od/v iewto I s. h tin 

“Pesticide Information Profile, Oxamyl,” Oregon State 
University, Corvallis, OR (June 1996). 
http:i/cxloxnct.orst.~~iLi~pips/oxain~~l .htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, OXAMYL,” 
Trenton NJ (July 1999). 
http://wwv.state.ni .us/liealth/eoli/rtk~~eb/26 1 X.pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: Oxamyl,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

EXTOXNET, Extension Toxicology Network, 

Oxycar boxi n (ANSI) 

Use Type: Fungicide 
CAS Nirnzber: 5259-88-1 
Furnzulri: C ,,H ,,NO,S 
Syizoizynzs: Carboxin sulfone; DCMOD; 2,3-Dihydro-5- 
carboxanilido-6-methyl- 1 ,4-oxathi in-4,4-dioxide; 5,6- 
Dihydro-2-1nethyl-3-carboxanilido- 1,4-0xathiin-4,4-dioxid 
( G e r m an)  ; 5 , 6  - D i h y d r o - 2 - in e t h y 1 - 1,4 -ox at h i i 11 - 3 - 
carboxanilide 4,4-dioxide; 5,6-Dihydro-2-methyl-N-phenyl- 
1,4-oxathiin-3-carboxamide-4,4-dioxide; 1,4-Oxathiin-3- 
carboxanilide, 5,6-dihydro-2-metliyl-, 4.4-dioxide; 1,4- 
Oxathiin-3-carboxamide, 5,6-dihydro-2-methyI-N-phenyl-, 
4,4-dioxide; Oxycarboxine 
Trade Nrimes: CARBOJECT@, J.J. Mauget (USA), 
canceled; F461@; FUNGISOL@, J.J. Mauget (USA), 
canceled; PLANTVAX@, Crompton Corporation (USA); 
PLANT WAX@; VITAVEX@ 
Prurlircers: Agsin (Singapore); Crompton Corporation 
(USA); J.  J .  Mauget (USA) 
Clienzicril Ckiss: Carboxamide 
EPNOPP PC Curie: 090202 
Crilijiurnirr DPR Clieiizicrrl Corle: 1434 
Uses: Registered as a foliar systemic fungicide for use 
against rust on carnations and greenhouse geraniums. 
Crirciii(~~eii/Hrizrirrl Clrissificritioizs 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Colorless crystals. Melting point = 

127.5-130°C. Molecular weight = 267.3. 
Permissible Cunceiztrriiiurz in Writer: No criteria set. 
Runofffroiii spills or fire control inay cause water pollution. 
First Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutcs, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove containinatcd clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program , 
“Oxycarboxin (Plantvax) Chemical Profile 2/85,” 
Cornell University, Ithaca, NY (February 1985). 
h t t I, : / /  p m e I,. c c e . c o r n  e I 1 .  e d u / p  r o f i I e s / f u  n R - 

nemat/febuconazole-SLI Ifur /oxycarboxin/fun~-prof-  
oxycarbox in. htm 1 
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California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Oxydisu lfoton 

Use Type: Insecticide 
CAS Number: 2497-07-6 
Formuli: C,H,,OsPS, 
Alert: Not registered in the U.S. 
Sy it o izy nis : 0,O - D i e y h y 1 - S-  [ ( e t h y I s u 1 f i n y I ] e t h y I )  
phosphorodithioate; 0, 0-Diethyl S-[2-(ethylsulfinyl)ethyl] 
phosphorodithioate; Disulfoton disulfide; Disulfoton 
sulfoxide; Ethylthiomelton sulfoxide 
Trrirle Nrinzes: BAY 23323@, Bayer Cropscience 
(Germany); DISYSTON SULFOXIDE@ 
Producers: Bayer Cropscience (Germany) 
Cli eniical Clriss: Organophosphate 
EPA/OPP PC Corle: 340200 
RTECS Nuinber: TD8600000 
Crirciiiogeiz/Hazrrrrl Classijicatioirs 
U.S. EPA Carcinogens: As disulJbton: Group E, unlikely 
carcinogen 
WHO Acute Hazard: As disuFoton: Class 1 a, extremely 
hazardous 
Regulritory Authority: 

Very Toxic Substance (World Bank)‘”) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Descriptioii: Oxydisulfoton, C8H,,0sPS3 is a combustible 
liquid. Molecular weight = 290.43. Hazard Identification 
(based on NFPA-704 M Rating System): Health 4, 
Flammability 1,  Reactivity 0. 
In  coniprr f ibilities: Strong ox id i ze rs . 
Permissible Exposure Limits iiz Air: N o  standards set. 
Perniissible Coiiceiitrritioiz iiz Writer: No criteria set, but 
runoff from spills or fire control inay cause water pollution. 
Routes of Eiztry: Inhalation, ingestion, skin and/or eye 
contact. 
Huriizful Effects (ind Syniptoins 
Short Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms include the following: ~nilll exposure: headache, 
loss of  appetite, nausea, dizziness; moderate exposure: 
abdominal cramps, diarrhea, salivation, excessive tearing, 
muscular cramps; severe exposure: fever, blue lips, lack of 
sphincter control, coma, heart shock, difficult breathing. 
Delayed pulmonary edema may occur after inhalation. 
Loizg Term Exposure: Cholinesterase inhibitor; cuinLilative 
effect is possible. This chemical inay damage the nervous 

kg) 

system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poiiits ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillance: Medical observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following 
are recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of 
poisoning is increased, even if results are in lower ranges of  
“normal.” Reassignment to  work not involving 
organophosphate or carbainate pesticides is recoininended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of  the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure. Do not drink any alcoholic 
beverages before or during use. Alcohol proinotes 
absorption of  organophosphates. 
First Aid: Treat men t for o rga no p h 0s p h a t e poisoning 
consists ofthorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is o f  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least I5  minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
lnhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
froin the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
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breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 
cases you may be specijcally instructed by poison control 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxinie relieves both the nicotinic 
and inuscarine effects of  organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of atropine in 
adults should be determined by the severity ofsymptom:  An 
initial adult dose of  1 .O to  2.0 tng or pediatric dose of  0.0 1 
tngikg (minimum 0.01 mg) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every 15 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to  recur. In seriously poisoned patients, 
very large doses may be required. Alterations of  pulse rate 
and pupillary size should not be used as indicators of  
treatment adequacy. Pralidoxime should be administered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24  to 36 hours after exposure. Doses 
are as follows: adult 1 .O g; pediatric 25 to 50 mgikg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of  the 
total dose can be given per minute for a total administration 

time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount ofatropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxiine may also be given intramuscularly. 
Early administration of diazepam in  addition to the 
combined atropine and pralidoxiine treatment may help 
prevent the onset of seizures and potential brain and cardiac 
inorphologic damage following high-level organophosphate 
poisoning. 
Refereizces: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Oxydisulfoton,” 
Trenton, NJ (December 2001). 
h ttp : / / w w v .  s t ate. n i . i d h e a l  thieo hirtkwc bi262 5 .  pd f 
U.S. Environmental Protection Agency, “Chemical 
Profile: Oxydisulfoton,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
DeparttnentofHealth and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

Oxyf I u o rfe n (ANSI) 

Use Type: Herbicide 
CAS Number: 42874-03-3 
Formr/ri: C , ,H I , C IF,NO, 
Syiioizynzs: B e n z e n e ,  2 - c h l o r o -  1 - ( 3 - e t h o x y - 4 -  
nitrophenoxy)-4-(trifluoroinethyl)- (9CI); Caswell No. 
1 8 8 A A A ; 2 - C h 1 or  o - 1 -( 3 - e t li o x y -4 - n it ro  p h e n o x y ) -4 - 
(trifluoroinethy1)benzene; 2-Chloro-4-trifluorornetliyl-3’- 
ethoxy-4’-nitrodiphenyl ether; 2-Chloro-a,a,a-trifluoro-p- 
tolyl-3-ethoxy-4-nitrophenyl ether; Ether, 2-cliloro-a,a,a- 
trifluoro-p-tolyl-3-ethoxy-4-nitro phenyl; Oxyfluorfene; 
Oxyfluorofen 
T r d e  Nunzes: EDGER@; FIRE POWER@ (glyphosate + 
oxyfluorfen), Monsanto (USA); GALIGAN@, Makhteshim- 
Agan Industries (Israel); GOAL@, Dow AgroSciences 
(USA); HADAF@, Veterinary & Agricultural Products 
Manufacturing Co. Ltd. (VAPCO) (Jordan); KLEENUP@. 
Bonide (USA); KOLTAR@; MON-78095@, Monsanto 
(USA); RH-2915@, Rohin and Haas (USA); RH-915@. 
Rohm and Haas (USA); KOUT@ (with oryzalin), ‘l’he Scotts 
Company (USA); TKIOX@, Ortho Business Group (USA) 
Producers: Agsin (Singapore); Dow AgroSciences (USA); 
Bonide (USA); Epochcin Co., (China); Ki-Hara Chemicals 
Ltd. (UK), Makhteshim-Agan Industries (Israel); Monsanto 
(USA); Ortho Business Group (USA); Rohm and Haas 
(USA); The Scotts Company (USA); Veterinary & 
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Agricultural Products Manufacturing Co. Ltd. (VAPCO) 
(Jordan) 
CIi enzictil Clnss: Dip heny 1 ether 
EPMOPP PC Code: 1 1  1601; (288600 old EPA code 
number) 
Culiforniri DPR Clieniicril Code: 1913 
RTECS Nuniber: DV4725000 
Uses: Oxyfluorfen is used for broad spectrum pre-emergence 
and post-emergent control of annual broadleaf and grassy 
weeds in a variety of tree fruit, nut, vine, and field crops. 
The largest agricultural markets are wine grapes and 
almonds. Also used on ornamental and forestry sites. 
Oxyfluorfen is also used for weed control in landscapes, 
patios, driveways, and similar non-crop areas in residential, 
highway and rights-of-way sites. 
U S .  Mrixiniuni Allowable Residue Levels for  Oxyjluorfeii 
(40 CFR 180.381): 
Residue levels for the following crops have been set at 0.1 
ppm: almond hulls, peppermint and spearmint. 
Residue levels for the following crops have been set at 0.05 
ppm: artichokes, avocados, bananas (including plantain), 
broccoli, cabbage, cattle, fat, inbyp, and meat, cauliflower, 
cocoa beans, coffee, corn, grain, cottonseed, dates, eggs, 
feijoa, figs, goat, fat, mbyp and meat, grapes, Hog, fat, mbyp 
and meat, horseradish, Horse, fat, inbyp and meat, kiwifruit, 
olives, onions (dry bulb), milk, persimmons, pistachios, 
pome fruits group, pomegranates, poultry, fat and meat, 
sheep, fat, inbyp and meat, soybeans, stone fruits group, tree 
nuts group (except almond hulls). 
Crrrciiiogeii/H[izrirrl Clrissijicritioris 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulutory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
FIFRA, 40CFR185: tolerances for pesticides in food 
Actively registered pesticide in California. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
ch lorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
EPCRA Section 3 13 Form R de ininiiiiis concentration 
reporting level: 1 .0% 

Descriptiori: White to orange crystalline solid. Smoke-like 
odor. Slightly soluble in water; solubility = 0.098 ppm. 
Molecular weight = 36 1.70. MeltingIFreezing point = 85°C. 
Vapor pressure = 2.1 x lo-’ inm @ 20°C. 
Perniissible Coiiceritrtitiori iii Wliter: No criteria set. Runoff 
from spills or fire control tnay cause water pollution. 
Routes of Entry: Inhalation, ingestion, absorbed through the 
skin. 
Hrrrnlf~l Effects riiirl Syniptonis 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 

skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, 
causes coughing, dilated pupils, headache, profuse 
persperation, intense thirst, extreme fatigue, rapid pulse, 
high fever, clammy, flushed skin, rapid breathing, nausea, 
vomiting, cyanosis (bluish tint to skin and lips), anxiety and 
confusion, convulsions, risk of lung edema. If swallowed, 
face and lips turn bluish. Liver injury with associated 
jaundice, kidney failure, and cardiac arrhythmias are 
commonly noted. Nerve damage, which may be delayed, 
may include swelling of legs and feet. muscle twitch and 
stupor. Severe exposure can cause death from heart failure. 
Dust or liquid left in contact with the skin for several hours 
may be absorbed. This may result in severe delayed 
symptoms as listed above. These symptoms tnay last for 
months or years. 
Long Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mgiin’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction. 
Points of Attrick: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Merlicril Surveillrince: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove fioni exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do nor indzice 

voiiiiting when forlidations contuining petroleziiii solvents 

are ingested Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person 
vomit . 
Refereii ces: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Fact Sheet, Oxyfluorfen,” 
Office of Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( O c t o b e r  2 0 0 2 ) .  
h t t p : / / ~ ~ ~ ~ v . e p a . ~ o v / R E D s : f a c t s h e e t s i o x \ . n  red f 
s.htm 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Oxyfluorfen,” Oregon State 
Un ive r s i ty ,  C o r v a l l i s ,  O R  ( J u n e  1996) .  
li~tp:~/extoxiiet.o~st.edti/pipsIo~~fluoi- litm 



 

662 Oxvthioauinox 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Oxytetracycli ne Calcium 

Use Type: Fungicide 
CAS Nunzber: 79-57-2 (oxytetracycline); 71 79-50-2 
(oxytetracycline calcium) 
Fornzulrr: C22H24NZ09 
S y  ii u I Z  y n t s  : 2 - 
N a p  h t hace  n e c  a r  b o xam id e ,  4 - ( d  i in e t h y I am  i n  0 )  - 
1 ,4 ,4a ,5 ,5a ,6 ,1  1,12a-octahydro-3,.5,6,lO,l2,12a- 
h e x a h y d r o x y - 6 - m e t h y l -  1 ,  I 1 - d i o x o - ,  [ 4 S -  
(4a,4aa,ja,5aa,6P, 12aa)]-; Oxitetracyclin; Tetracycline, 5- 
hydroxy 
Trade Numes: ADAMYCIN@; ANTIBIOTIC TM 25@; 
BERKMYCEN@; BIOSTAT@ PA 
DABICYCLINE@; FANTERRIN@; FIREMAN@, Nufarin 
(Aus t ra l ia ) ;  G E O M Y C I N @ ;  LENOCYCLINE@;  
LIQUAMYCIN LA 200@; MACOCYN@; MYCOJECT@, J.J. 
Mauget (USA); MYCOSHIELD@ AGRICULTURAL 
TERRAMYCIN, Syngenta (Switzerland); MYCOSHIELD 
TMQTHC 20@; NCI-C.56473@; OKSISYKLIN@; 

5 - H y d r o x y t e t r a c y c I i n e ; 

O X Y A T E T S ~ ;  O X Y M Y C I N ~ ;  O X Y M Y K O W ;  
O X Y T E R R A C I N ~ ;  O X Y T E R R A C I N E ~ ;  
O X Y T E R R A C Y N E ~ ;  O X Y T E T R A C Y C L I N E ~ ;  

R Y O M Y C I N @ ;  T A O M Y C I N @ ;  T A O M Y X I N ~ ;  

TECH@ 

OXYTETRACYCLINE AMPHOTERIC@; RIOMITSIN@; 

TERRAFUNGINEB; TERRAMITSIN@; TERRAMYCIN 
(with oxytetracycline hydrochloride)Q; TETRAN@; TREE 

Producers: J . J .  Mauget (USA); Nufarin (Australia); 
Syngenta (Switzerland); Pfizer (USA) drug 
Clremicrrl Clriss: Antibiotic 
EPNOPP PC Corle: 00632 1 (oxytetracycline calcium); 
006304 (oxytetracycline) 
Crrliforiiia DPR Clienzicul Corle: 3 832 
Uses: Oxytetracycline calcium is used for preventing the 
growth of or killing bacteria, fungi and mycoplasma-like 
organisms. It is used primarily to control fire blight of pears. 
pear decline, bacterial spot on peaches and nectarines, lethal 
yellowing of coconut palm, and lethal decline of pritchardia 
palm. I t  is also used as an anti-foulant added to marine paints 
to prevent the growth of barnacles. Oxytetracycline is used 
in veterinary medicine to prevent infections in fowl, cattle 
and swine. 
U S .  Mrixintunz Allowcrble Resirlire Levels f o r  
Osq’tetrucyclirie (40 CFR 180.33 7): 
Residue level for the following drops are 0.35 ppin: peaches 
and pears. 
CrrrcinogeIt/H(izrrrd Clrrssrpcti tioiis 
U.S. EPA Carcinogens: Group D, unclassifiable as 
oxytetracycline 
California Prop. 65: Developmental toxin 

Label Signal Word: CAUTION 
Regulrrtory Autliority: 

Proposition 6.5 chemical (CAL) 
Description: Light yellow crystalline solid or powder. 
Odorless. Slightly bitter taste. Molecular weight = 460.46; 
498.52. MeltingiFreezing point = 180-1 82°C (decomposes). 
From streptoniyces rimoszrs 

Perniissible Concentrrrtiun in Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iintnediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
forinulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Hydrotetracycline 
Monochloride and Oxytetracycline Calcium,” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( M a r c h  1 9 9 3 ) .  
l i t t p : ! /~vvw~~.e i~a .~o~~~~~Ds i t ’nc t s l i ee t s~O~5~fac l .pd f  
Pesticide Management Education Program, 
“Oxytetracycline EPA Pestticide Fact Sheet 12/88,” 
Cornell University, Ithaca, NY (December 1988). 
h t t p : / / p i n e  p . c c e , c o r n e I I .  e d u / p r o f i I e s /  f LI n g - 

nemat/febuco~iazole-s~ilfi~r/o~ytetracycline/f~ing-prot‘- 
oxytetracycline.htm1 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ O x y t e t r a c y c l i n e , ”  4 0  C F R  1 8 0 . 3 3 7 .  
http://www.setonresourcecenter.co1n/4OCF~Docs/wcd 
0004d/wcd04d22.asp 

Antibiotic Drugs, Oxytetracycline Calcium,” 2 1 CFR 
446.66. http://frwebgate.access,gpo.gov/cgi-biti/get- 
c fr. cg i 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

U.S. Food and Drug Administration, “Tetracycline 

Oxythioq u inox 

Use Type: Fungicide, acaricide, insecticide and fumigant 
CAS Nunzber: 2439-0 1-2 
Furniulu: C,,H,N,OS, 
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Alert: Restricted Use Pesticide (RUP) depending upon the 
formulation. Bayer voluntarily requested cancellation of all 
products containing this substance, which became effective 
September 7, 1999. Toxicity: Intermediate. 
Synoriynis: Al3-25606; Carbonic acid, dithio-, cyclic S,S- 
(6-methyl-2,3-quinoxalinediyl)ester; Caswell no. 576; 
C h i n  o in et h ion at  ; D i t  h i lo 1 (4 ,5  - 
P)quinoxalin-2-one,6-methyl-; 1,3-Dithilo1(4,5-~)quinoxalin- 
2-one,6-methyl-; dithioquinox; N-Dodecylguanidine acetate; 
ENT 25 ,606 ;  Laury l  guan id ine  ace ta te ;  6 -  
Methylditliiolo(4,5-P)quinoxalin-2-one; 6-Methyl-1,3- 
d i t h i o 1 o (4,5 -p)q u i nox a I in -2 -0 n e ; 6 -Met h y 1-2 -ox o - 1 ,3 - 
dithiolo(4,S-P)quinoxalin; 6-Methyl-2-oxo-1,3-dithio(4,5- 
p)quinoxaline; 6-Methyl-2,3-quinoxalin dithiocarbonate; 6- 
Metliyl-2,3-quinoxalineditliio cyclic carbonate; 6-Methyl- 
2,3-quinoxalinedithio cyclic S,S-dithiocarbonate; 6-Methyl- 
2,3-quinoxalinedithio cyclic dithiocarbonate; 6-Methyl- 
q u i n o x a  I i ne - 2 , 3  - d i t h i o c y c 1 i c a r  bo  n a t e ; S, S -  ( 6  - 
methylquinoxaline-2,3-diyl)dithiocarboiiate; MQD; MSC 
379587; Quinomethionate; 2,3-Quinoxalinedithiol,6-metIiyl- 
, cyclic dithiocarbonate (ester); 2,3-QuiiioxalineditIiiol, 6- 
methyl-, cyclic carbonate 
T r d e  Nmies: BAY@ 36205, Bayer Cropscience 
(Germany); BAYER@ 36205, Bayer Cropscience 
(Germany); BAY ER@ 4964, Bayer Cropscience (Germany); 
BAYER@ SS2074, Bayer Cropscience (Germany); 
ERADE@; FORSTAN@; FUNGICIDE 5223@; MELPREX@; 
MILPREX'; MORESTAN@, Bayer Cropscience (Germany), 
canceled; PUREGRO@, canceled; SYLLIT@; TSITREXQ; 
VENTUROL VONODlNE@ 
Protliicers: Bayer Cropscience (Germany) 
CIi enzictil Clrrss: D it h iocarbonate 
EPMOPP PC Code: 054 10 1 
C(rliforniri DPR Clieniicrrl Code: 4 10 
RTECS Number: FG 1400000 
Uses: Not registered in the U.S. Oxythioquinox was 
registered i n  the U.S. as an insecticide, miticide and 
fungicide to control mites, mite eggs, and powdery mildew. 
Used as a pre-bloom spray on most deciduous fruits and in 
both pre- and post-bloom sprays on apples and pears. Also 
registered for use on citrus, vegetable, walnuts, ornamentals 
and greenhouse fumigant. 
Huntmi toxicity (Ioizg-ter~iz)('~): Intermediate-1 0.23392 ppb, 
CHCL (Chronic Human Carcinogen Level) 
Fish toxicity ( t l i re~l io lr l )~~~):  High-2.993 I0 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Crrrciriogeii/Hrrzrrrrl Clrrssij?crrtiuns 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen and developmental toxin 
Label Signal Word: CAUTION, DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulrrtory Autlrority: 

Actively registered pesticide i n  California. 
EPCRA Section 3 13 Form R de minimis concentration 
reporting level: 1 .O% 

C h i n  o m e t h ion ate ; 

Description: Yellow crystalline solid. Odorless. Practically 
insoluble in water. Molecular weight = 234.32. 
Melting/Freezing point =17 1-1 72°C. Vapor pressure = 1.98 
x lO-'mmHg. @ 20°C. Log KO, = 2.87 (est). Values of less 
than 3 are unlikely to bioaccumulate in marine organisms. 
Iiiconipatibilities: I ncoin pat i b I e with germ an i u in, I ead 
diacetate, magnesium, mercurous chloride, silicon, silver 
nitrate, titanium. May not be compatible with nitrates. 
Moisture may cause hydrolysis or other forms of 
decomposition. 
Permissible Exposure Limits in Air: 
Deternziizrrtiun iiz Air: Filter; none; Gravimetric; NIOSH 1V 
[Particulates NOK; #0500 (total), #0600 (respirable)].(") 
Periizissible Concentrrrtion iii Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrrrmjul Effects rind Syniptonzs 
Short Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Loiig Term Exposure: 
Points of Atfrrck: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medical Surveillurzce: M ed i cal observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the 
above tests as soon as possible and get an exam of the 
nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water, Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Note topliysician 
or authorized niedical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
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overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Oxythioquinox,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (November 1999). 
11 t t ~ : ~ i ~ ~ ~ ~ ~ v . e p a . ~ o v l R E I ~ s i f a c t s h e e t s / ~ 4 9 S ~ a c t . p d ~  
Pesticide Management Education Program, 
“Oxythioquinox (Morestan) Chemical Profile 4/85,’’ 
Cornell University, Ithaca, N Y  (April 1985). 
h t t p : / / p in  e p . c c e . c o r n e 1 1 .  e d u / p r o f i 1 e s / f u  n g - 

neinat/febuconazole-sulfur/oxythioquinox/iiisect-prof- 
oxythioqiiinox.htm1 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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P 

Paclobutrazol (ANSI) 

Use Type: Plant growth regulator 
CAS Number: 7673 8-62-0 
Fornzulri: C , H2,C IN, 0 
S’~iiuitynzs: 1 -tert-Butyl-2-(p-c hlorobenzy1)-2-( 1,2,4-triazol- 
1 -yl)ethanol; (2RS,3RS)- 1 -(4-ChloropIienyl)-4,4-diinethyl- 
2-( 1 H- 1,2,4-triazol- 1 -yl)pentan-3-01; (+)-R*,R*-p-[(4- 
Chlorophenyl)inetliyI]-a-( I ,  I -dimethylethyl)- 1 H- 1,2,4- 
triazol- 1 -ethanol 
Trrirle Nrintes: BONZI@, Syngenta (Switzerland); 
CLIPPER@, Syngenta (Switzerland); CULTARB; ICI-PP 
333@; MON-7325@, Monsanto (USA), canceled; PARLAY’; 
PICCOLO@; PP 333@; PROFILE@; TURF MANAGER@, 
The Scotts Company (USA) 
Producers: Bhageria Dye-Chein (India);  Fine 
Agrochemicals(UK); Ki-Hara Chemicals Ltd. (UK); The 
Scotts Company (USA); Syngenta (Switzerland) 
Cli eni icril Clriss: Tr i azo I e 
EPA/OPP PC Corle: 12560 1 
Crilijoriiiri DPR Clreriiicril Cork: 2259 
Uses: Used by arborists to maintain deciduous and broadleaf 
trees near buildings, reduce the growth of trees near power 
lines, and extend the longevity of trees on sites with limited 
natural resources. 
Hiintuit toxicity (long-tern?): Very low-1 75.00 ppb, Health 
Advisory 
Fish toxicity (tliresholrl): Very l o w ~ 0 7 5 . 7 0 9 3 0  ppb, 
MATC (Maxiinurn Acceptable Toxicant Concentration) 
Crirciitogeii/Hriziirrl Clris.sij7catioiis 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Label Signal Word: CAUTION, WARNING or DANGER 
W H O  Acute Hazard: Class 111, slightly hazardous 
Regrilritory Authority: 

Actively registered pesticide in California. 
Description: White crystalline solid. Odorless. Soluble in 
water; solubility = 37 ppin. Melting/Freezing point = 165°C. 
Vapor pressure = 7.5 x 1 O-’ inin @ 20°C. 
Iiicoiiipritibilitie.~: Strong ox id izers. 
Pemiissible Conceiitration in Writer: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 

this chemical has been inhaled, remove from exposure, 
begin rescue breathing (~ising universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Pesticide Management Education Program, .‘ 
Paclobutrazol (Clipper 50 WP) Herbicide Profile 8/85,” 
Cornell University, Ithaca, NY (August 1985). 
http://pmep.cce.cornelI.edu/profiles/herb-~rowthre~/~iaa- 
riinsulfiiron/paclobutrazol/herb-prof-paclobutrazol, htnil 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Paraoxon 

Use o p e :  Insecticide 
CAS Niiniber: 3 1 1-45-5 
Foriniilu: C,,H ,,NO,P 
Synoriynts: 0, (3‘-Diethyl-p-nitrophenylpliosptiat (German); 
Diaethyl-p-nitrophenylphosphorsaeureester (German); 
D i e t h y I -p-  n it ro p he n y 1 0, 0- D i e t h y I -p- 
n i t  r o p h e n y 1 0 , U -  D i e t h y 1 -p  - n i t ro p he n y I 
phosphate; O,O-Diethyl U-p-nitrophenyl phosphate; Diethyl 
paraoxon; 0,O-Diethylphosphoric acid U-p-nitrophenyl 
ester; E 600; ENT 16,087; Ester 25; Ethyl-p-nitroplietiyl 
ethylphosphate; Ethyl paraoxon; 0-p-Nitrofenilfosfato de 
U,O-dietilo (Spanish); p-Nitrophenyl dieyliylphosphate; 
Oxyparathion; Phosphacol; Phosphoric acid, diethyl 4- 
nitrophenyl ester; Phosphoric acid, diethyl p-nitrophenyl 
ester 
Trrirle Nrimes: CHINORTA’; FOSFAKOL@; I-IC 2072@; 
M INTACO@; MINTACOL’; MI OTI SAL@; M IOTl SAL 
A@; ETICOL@; PARAOXONE’; PAROXAN’; PESTOX 
10IQ; SOLUGLACIT@; TS 219@ 
Producers: Sigma-Aldrich Laborchemikalien (Germany) 
Clieiitical Clriss: Organophosphate 
EPA/OPP PC Corle: 653502 
Crilijorniri DPR Cliemicril Corle: 4082 
Uses: There are no paraoxon products registered with the 
U.S. EPA. Also used as a medication. 
Crir~iit(~~eii/Hrizrirrl Clrrssijicrrtions 
U.S. EPA Carcinogens: As parathion: Group C, possible 
carcinogen 
IARC: Aspura/hion; Group 3 ,  unclassifiable 
W H O  Acute Hazard: Aspuruthion: Class 1 a, extremely 
hazardous 

phosphate ; 
phosphate ; 



 

666 Paraoxon 

Endocrine Disruptor: As parathion: Suspected endocrine 
disruptor 
Regulrrtory Authority: 

EPA Hazardous Waste Number (RCRA No.): PO41 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 

U.S. DOT Inhalation Hazard Chemicals as  

U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 

Description: Reddish-yellow oil. Odorless. Practically 
insoluble in water; solubility = 2.5 ppin @ 25°C. Boiling 
point = 170°C @ I mmHg. Slightly soluble in water. 
Paraoxon is the active metabolite of  parathion. Log KO, = 

1.61. Unlikely to bioaccuinulate in marine organisms. 
Inconipatibilities: Decomposes in alkaline materials. 
Permissible Exposure Limits in Air: No OELs have been 
established. However this chemical can be absorbed through 
the skin, thereby increasing exposure. 
Deternziii(rtiori in Air: OSHA versatile sanipler-2; 
TolueneiAcetone; Gas chroinatographyiFlaine photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.(’*’ 
Roirtes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Hrrrnlful Effects (11ii1 Syniptoms 
Short Term Ekposure: Can cause rapid organophosphate 
poisoning. Organic phosphorus insecticides are absorbed by 
the skin, as well as by the respiratory and gastrointestinal 
tracts. They are cholinesterase inhibitors. Symptoms of  
exposure include headache, giddiness, blurred vision, 
nervousness, weakness, nausea, cramps, diarrhea, and 
discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of  
reflexes and loss of sphincter control. Delayed pulmonary 
edema may occur after inhalation. 
L U I Z ~  Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. Repeated exposure may cause personality 
changes, depression, anxiety, irritability. May cause liver 
damage. 
Poiiits ofAttrrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Me~licrilSurveillrriice: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. Before employment and 
at regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25Y0 or 

(45.4 kg) 

organophosphates 

Appendix B) 

more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. Refer to the 
NIOSH Criteria Documents #78-174 and #76-147 on 
Manufacturing, formulating, and working safely with 
pesticides. 
First A id: Treatment for o rga no p h 0s p h a t e po is0 n in g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in  removing material from 
eyes and skin is of  extreme importance. Eyes; Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, iininediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaininated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iininediately remove the victim 
from the contaminated area to fiesh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion; Call poison control. Loosen all 
clothing. Never give anything by mouth to an iinconscious 
person. If victim is zlncotiscioi~.~ or huving convulsions, do 
nothing except keep victim warin. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. I n  s m e  

cases yoit niay be specifically itistrircted by poison control 



 

lo induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of wuter. Do N O T  
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized iiiedical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or  cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to  treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the nicotinic 
and inuscarine effects of  organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of atropine in 
adults should be determined by the severity of  symptoms: An 
initial adult dose of  1 .0 to  2.0 tng or pediatric dose of  0.0 I 
mg/kg (minimum 0.0 1 mg) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every 15 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. 111 seriously poisoned patients, 
very large doses may be required. Alterations of  pulse rate 
and pupillary size should not be used as indicators of  
treatment adequacy. Pralidoxiine should be administered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24  to 36 hours after exposure. Doses 
are as follows: adult 1.0 g; pediatric 25 to 50 mgikg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of  the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount of  atropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxiine may also be given intramuscularly. 
Early administration of  diazepam in addition to the 
combined atropine and pralidoxiine treatment may help 
prevent the onset of  seizures and potential brain and cardiac 
inorphologic damage following high-level organophosphate 
poisoning. 

References: 
New Jersey Department of  Health and Senior Services, 
"Hazardous Substance Fact Sheet, Paraoxon," Trenton 
NJ (March 1989, rev. May 2000). 
h t t ~ : i / ~ ~ ~ . s t a t e . t i i  .usihealth/eoh/rtkwebil357.pdf 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department o f  Health and Human Services, Public Health 
Service, "Managing Hazardous Materials Incidents," 
Atlanta, GA (June 2003). 

Pa ra q u a t 

Use Type: Herbicide, defoliant and desiccant 
CASNwmber: 4685-14-7 (ion); 1910-42-5 (dichloride salt) 
Furniulri: C ,2H &I2N2; CI2H,,N2CI2 
Alert: A Restricted Use Pesticide (RUP). Human toxicity 
(long-term): High 
Synuiiynis: A13-6 1943; Bipyridinium, I , ]  '-dimethyl-4,4'-, 
Dichloride; 4,4'-Bipyridiniuin, I ,  1 '-dimethyl-, Dichloride; 
Dimethyl violgen chloride; I ,  1 '-Diinethyl-4,4'-bipyridiniuin 
dichloride; N,N-Dimethyl-4,4'-bipyridiniuin dichloride; 
N,h"-Dimethyl-4,4'-bipyridylium dichloride; 1 , l  '-Dimethyl- 
4 ,4 ' -bipyridynium dich lor ide ;  1 ,  I -Diniethyl-4,4-  
dipyridiliuin dichloride; 4,4'-Diinethyldipyridyl dichloride; 
I ,  I '-DiinethyI-4,4'-dipyridylium chloride; N,W-Diniethyl-4, 
4'-dipyridylium dichloride; I ,  1 '-Dirnethyl-4,4'-dipyridyliiini 
dichloride; Dimethyl viologen chloride; Methyl viologen 
(reduced); Methyl viologen; Methyl viologen chloride; 
Methyl viologen dichloride; NCS 263500; NCS 88 126; 
Paraquat dichloride; Paraquat chloride; Viologen, methyl- 
Trrrrle Nrmies: AH 50 1 @; CEKUQUAT@; Cf-iECK-THRU@, 
Kenso Corp. (Malaysia); COLONEL HERBICIDE@. 
Zeneca Ag Products (USA) (now Syngenta), canceled; 
CRISQUAT'; CYCLONE@, Syngenta (Switzerland); 

GAMIXEL@; GOLDQUAT 276'; GRAMOXONE@, 
Syngenta (Switzerland); GRAMOXONE D", Syngenta 
(Switzerland); GRAMOXONE DICHLORIDE@, Syngenta 
(Switzerland); CRAMOXONE S@, Syngenta (Switzerland); 
G R A M O X O N E  W', S y n g e n t a  ( S w i t z e r l a n d ) ;  
HERBIKILL@, Veterinary & Agricultural Products 
Manufac tur ing  Co., Ltd.  ( V A P C O )  ( J o r d a n ) ;  
HERBOXONE@; OK 622@; ORTHO PARAQUAT CL@, 
Orthor Business Group (USA), canceled; PARA-COL@'; 
PARAMINE@, Kenso Corp. (Malaysia); PARAQUAT CL@, 
Orthor Business Group (USA), canceled; PARAQUAT 
DICHLORIDE BIPYRIDYLNIUM HERBICIDE'; 
PATHCLEAR@; PILLARQUAT@; PILLARXONE@; 
PP148'; PRELUDE@, Zeneca Ag Products (USA) (now 
Syngenta), canceled; STARFIRE', Zeneca Ag Products 
(USA) (now Syngenta); Syngenta (Switzerland); 

D E X T R O N E ~ ;  D E X T R O N E - x @ ;  E S G R A M @ ;  



 

668 Paraauat 

SUREFIRE@, Syngenta (Switzerland); SWEEP@'; 
TERRAKLENE@; TOTACOL@; TOXER TOTAL@; 
UNIQUAT@, United Phosphorus (India); WEEDOL@ 
Producers: Agro-care Chemical Industry Group (China); 
Agrochemicals del Ecuador (AGROCHEM) (Ecuador); 
Agsin (Singapore); Bhageria Dye-Chem (India); Biesterfeld 
Sietnsgluess International. GinbH (Germany); ICI Group 
(UK); Jingma Chemicals Ltd. (China); Kenso Corp. 
(Malaysia); Ki-Hara Chemicals Ltd. (UK); Montedison 
(Italy); Otsuka Chemical (Japan); Sanonda Zhengzhou 
Pesticide Co., Ltd. (China); Shenzhen Guoineng Industry 
Co.. Ltd. (China); Sigma-Aldrich Laborchernikalien 
(Germany); Sinon (Taiwan); Syngenta (Switzerland); United 
Phosphorus (India); Veterinary & Agricultural Products 
Manufacturing Co., Ltd. (VAPCO) (Jordan); Zeneca Ag 
Products (USA) (now Syngenta) 
Cli eniictrl Clrrss: B i pyr idyl i u in 
EPMOPP PCCorle: 061603; 061601 (dichloride salt) 
Crrliforriiri DPR Clieniical Code: 160 1 
ICSC Number: 0005 
RTECS Number: DW2275000 
EEC Number: 6 13-090-00-7 
EINECS Number: 225-141-7 
Uses: Paraquat is a quaternary nitrogen herbicide widely 
used for broadleaf weed control. It is a quick-acting, 
nonselective compound, that destroys green plant tissue on 
contact and by translocation within the plant. It has been 
employed for killing marijuana in the U.S. and in Mexico. I t  
is also used as a crop desiccant and defoliant, and as an 
aquatic herbicide. I t  is used in many formulations with other 
herbicides, e.g., siinazine and diquat. 
Paraquat dichloride is registered for the control ofweeds and 
grasses in agricultural and non-agricultural areas. It is used 
as a preplant or pre-emergence herbicide on vegetables, 
grains, cotton, grasses, sugarcane, peanuts, potatoes, and on 
areas for tree plantation establishment. Paraquat is applied 
as a directed spray post-emergence herbicide around fruit 
crops, vegetables, trees, vines, grains, soybeans, and 
sugarcane. It is used for dormant season applications on 
clover and other legumes, and for chemical fallow. It is also 
used as a desiccant or harvest aid on cotton, dry beans, 
soybeans, potatoes, sunflowers, sugarcane and as a post 
harvest desiccant on tomatoes. It is applied to pine trees to 
induce resin soaking. Paraquat dichloride is also used on 
non-crop areas such as public airports, electric transformer 
stations and around commercial buildings to control weeds. 
Crirciiiogeri/l~(iz~ir~l Clrrssijktitioris 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 11, moderately hazardous 
Regrrlatory Aiitli ority : 

Banned or Severely Restricted (Several Countries) 

Air Pollutant Standard Set (ACGIH)") (DFG)") (EfSE)"" 
(UN)(I3' 

(OSHA)'5x) (Several States)(") 

AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely hazardous 
substances 
Permissible Exposure Limits for Chemical Contaminants 
(C AL/OSH A) 
The "Director's List" (CAL/OSHA) 
Actively registered pesticide in California. 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = l O O / l O , O O O  lb (45.4/4,540 
kg) as paraquat dichloride 
SuperfundlEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) as paraquat dichloride 
EPCRA Section 3 13 Form R de /ninin?is concentration 
reporting level: 1 .O% as paraquat dichloride 
Canada, WHMIS, Ingredients Disclosure List 

Descriptiun: Paraquat dichloride is a yellow solid with a 
faint, ammonia-like odor. Highlysoluble in water; solubility 
= 70 gilOOinL @ 20°C. Boiling point = 175-1 80°C (with 
decomposition). MeltingiFreezing point = 300°C 
(decomposes). Hazard Identification (based on NFPA-704 
M Rating System): [Paraquat] Health 4, Flaininability 0, 
ReactivityO. Soluble in water. Log K,,,,=Negative [ > 4 . 0 ] .  
Unlikely to bioaccuinulate in marine organisms. Prrrayiiat 
dichloride: Melting point = 300°C (decomposition). 
liicoiiiputibilities: Strong oxidizers. alkylaryl-sulfonate 
wetting agents, strong bases (hydrolysis). Decomposes in 
heat (see physical properties, above) and i n  the presence of 
UV light producing nitrogen oxides, hydrogen chloride; 
deadly phosgene gas may be formed. May cause pitting of 
some metals. 
Perniissible Eqmi i re  Limits in Air: The OSHA"' PEL 8- 
hour TWA is 0.5 ingiin' for the respirable fraction. The 
DFG MAK"), HSE'"' TWA, and the recommended 
NIOSI-I") TWA is 0.1 mgim'. ACGIH"' recommends an 8- 
hour TWA of 0.1 tngitn' for the respirable fraction and 0.5 
mgiin' for total particulates. The NIOSH'" IDLH level = 

1.5 mgitn'. Several states have set guidelines or standards 
for paraquat in ambient air@" ranging from 0.33 pg/tn' 
(New York) to 0.50 pglm' (South Carolina) to 1 .0 pgiin' 
(Florida) to 1.6 pg/in3 (Virginia) to 2.0 pg/m' (Connecticut 
and Nevada). 
Deterniinritiorz iii Air: Sample collection by mixed 
cellulose ester membrane filter; Water; I ligh-pressure liquid 
chroinatographyiUItraviolet detection; NlOSl I IV, Method 
#5003."*' 
Permissible Conceiitrrition in Wrrter: A I ifetiine health 
advisory of 3.0 pglL has been derived by EPA (See 
Reference Below). In addition, the state of Maine'"' has set 
a guideline for paraquat in drinking water of 17.0 pglL. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact . Absorbed through the s k in. 
Hrirnifiil Effects rriirl Syniptonis 
Sliort Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Inhalation can cause pulmonary edema, a 
medical emergency that can be delayed for several hours. 
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This can cause death. Effects occur in two stages, immediate 
and delayed. Caution is advised. Exposure to  paraquat may 
be fatal; there is no effective antidote. Signs and symptoms 
of acute exposure to paraquat may be severe and include 
nausea, vomiting, diarrhea, and abdominal pain. A burning 
sensation of  the mouth and esophagus with possible 
ulceration may occur following ingestion. Eye exposure may 
result in corneal opacification (cloudiness). Dermatitis and 
nail atrophy may occur following dermal contact. Delayed 
effects include transient reversible liver injury, acute renal 
failure and progressive pulmonary fibrosis with associated 
dyspnea (shortness of  breath) and pulmonary edema. 
Absorbed through the skin and can lead to symptoms as 
listed in the following paragraph. In addition, can cause 
finger nail discoloration and damage (which returns to 
normal when exposure stops), irritation, redness, swelling 
and burning. Exposure through ingestion may cause burning 
of the mouth and throat, nausea, vomiting, abdominal pain, 
diarrhea and damage to the kidneys, heart and liver. Lung 
damage, leading to death, may occur. One half ounce of  a 
20% solution has caused death. Ingestion can also cause lung 
hemorrhage and fibrosis. The substance may cause effects on 
the lungs, kidneys, liver, cardiovascular system and gastro 
intestinal tract, resulting in impaired functions, tissue 
lesions. 
Lorig Term Exposure: Repeated or prolonged contact with 
skin may cause damage and possible loss of the fingernails, 
and can lead to dry and cracking skin with blistering. 
Repeated or prolonged exposure to  the aerosol can cause 
lung irritation, lung damage; bronchitis may develop. Can 
cause scarring of  the lungs leading to breathlessness. Can 
damage the liver, kidneys and affect the heart. 
Points ofAttack: Eyes, skin, respiratory system, heart, liver, 
kidneys and gastrointestinal tract. 
Merlicrrl Surveillrrnce: Consider the points of attack in  
preplacement and periodic physical examinations. Liver and 
kidney function tests. EKG. Consider chest x-ray following 
acute overexposure. Chemical users should be cautioned 
about the use of  alcohol which can increase liver damage. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water, or bentonite clay in water, or activated charcoal in 
water, and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recommended for 24 
to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, a 

doctor or authorized paramedic may consider adininistering 
a corticosteroid spray. Obtain authorization and/or further 
instructions from the local hospital for performance of other 
invasive procedures. Rush to a health care facility. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Paraquat,” Oregon State 
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Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Paraquat Dichloride,” 
Washington, DC (August 1997). 
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NJ (September 1999). 
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Pasi, A,, “The Toxicology of  Paraquat, Diquat and 
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U.S. Environmental Protection Agency, “Chemical 
Profile: Paraquat,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
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Substance Assessment (Version 2, Feb. 1986 and Version 

California Environmental Protection Agency “Chemical 
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Use Type: Herbicide and desiccant 
CAS Number: 2074-50-2 
Formulrr: C ,JHZON208S2; C ,?H ,4N2(CI 13S0,)Z 
Syrroriynis: 4,4-B i pyrid in ium, I , 1  ‘-d iine t hy I-,  b is( me t h y I 
sulfate); 1 ,1’-Di1nethyl-4,4’-bipyridyniu1ndimethyte;  
1,l’-Dimethyl-4,4’-dipyridynium di(methy1 sulfate); 
Gramoxone methyl sulfate; Paraqiat-I; Paraquat bis(methyl 
sulfate); Paraquat dimethosulfate; Paraquat dimethyl 
su I pliat e ; Paraquat d i in e t h y I su I fate ; Paraquat me thsu I fate 
bipyridylnium herbicide 
Trrrrle Nrmies: LASSO EC PLUS LOROX@, Monsanto 
(USA), canceled 7/2/1985; PILLARQUAT’; PP 910Q 
Clienzictrl Clirss: B i ptr id y I i um 
EPMOPP PC Code: 06 1 602 
Cirlifawria DPR Clrenzicul Code: 45 8 
RTECS Number: DW20 10000 
C~rrciirogeiz/Hrizcrrrl Clrr.s.sijicatioii.s 
Label Signal Word: DANGER 
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Regulrrtory Autliority: 
Banned or Severely Restricted (Hungary) (UN)'"' 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = lOO/lO,OOO Ib (45,414,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Descriptioiz: Paraquat methosulfate is a white to yellow 
crystalline solid. MeltingiFreezing point = 175-180°C 
(decomposition). Hazard Identification (based on NFPA-704 
M Rating System): Health 4, Flaininability 0, Reactivity 0. 
Soluble in water. 
Iriconzprrtibilities: Strong oxidizers. 
Pernzissible Exposure Limits in Air: A MAC of  0.0 1 ing/in' 
has been set in Bulgaria according to the U.S. EPA Profile 
(Reference below). 
Periiiissible Coriceritrrrtiori iii Water: See the section in the 
entry on Paraquat (dichloride). There are no specific criteria 
for the methosulfate. 
Routes of Eiitry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrrrnlful Effects rrrrrl Synzptonis 
Sliort Teriii Exposure: Contact causes irritation. Inhalation 
causes nose bleeds, headaches, coughing, and a sore throat. 
Higher exposures can cause puhnonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death. Swallowing causes burning in mouth, throat, 
and abdomen, vomiting, bloody vomitus, diarrhea with 
bloody stools, and headaches. It can cause death by shock 
and/or pulmonary damage. The fatal dose is estimated to be 
6 grains of paraquat ion. Exposure may cause renal tubular 
damage and liver dysfunction. Death may occur in 24 hours 
or less. 
Lorig Teriiz Exposure: Liver and kidney damage. 
Poirits of Attrick: Lungs, liver and kidneys. 
Merlicrrl Siirveillrrzce: Lung function tests . Liver and kidney 
function tests. Consider chest x-ray following acute 
overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recoininended for 24 
to 48 hours after breathing overexposure, as puhnonary 
edema may be delayed. As first aid for pulmonary edema, a 

kg) 

kg) 

doctor or authorized paramedic may consider administering 
a corticosteroid spray. 
References: 

U.S. Environmental Protection Agency, "Chemical 
Profile: Paraquat Methosulfate," Washington, DC, 
Chemical Emergency Preparedness Program (November 
30, 1987). 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Parathion (ANSI) 

Use Type: Insecticide, acaricide and a chemical warfare 
agent. 
CAS Niiniber: 56-38-2 
Furmulu: C ,,HI,NO,PS 
Alert: A Restricted Use Pesticide (RUP). Parathion is one 
of  the most toxic pesticides. See Uses below. Persons 
whose skin or clothing is contaminated with liquid or 
powdered parathion can cause secondary contamination by 
direct contact. 
Syizoriynzs: AAT; AATP; 0,O-Diethyl 0-(p-nitrophenyl) 
phosphorothioate; Diethylp-nitrophenyl phosphorothionate: 
Diethyl 4-nitrophenyl pliosphorothionate; 0,O-Diethyl U- 
(4-nitrophenyl) phosphorothioate; 0,O-Diethyl-0,p- 
nitrophenyl phosphorothioate; Diethyl p-nitrophenyl 
t h ion o p h o s p  hat  e ; 0 , O -  Diet  h y I 0-p- n it ro  p h e n  y I 
thiophosphate; Diethyl parathion; DNTP; DPP; ENT 
15,108; NCI-C00226; Ethyl parathion; Nitrostigniin 
(German); O M S  19; Parathene; Parathion-ethyl; Parathion 
thiophos; Parationa (Spanish); Phosphorothioic acid, 0 ,O-  
diethyl-O-(4-nitrophenyl) ester; Phosphorothioic acid, 0,O-  
diethyl 0-(p-nitrophenyl) ester; Phosphostigmine; RB; SNP 
Trurle Nunzes: ( T h e r e  a r e  9 2 1  a c t i v e  and 
canceleditransferred labels registered with the U.S. EPA) 
ACC 3422@; ALKRON', Kerr-McGee Chemical (USA), 
canceled 2/1 1/1983;  ALLERON@; AMERICAN 
CYANAMID 3422'; APHAMITE"; ARALO": B 404@, 
Bayer CropScience (Gerinany); BAY E-605@, Bayer 
Cropscience (Germany); BAYER E-605@, Bayer 
Cropscience (Germany); BLADAN@, Bayer Cropscience 
(Germany); BLADAN F@, Bayer Cropscience (Germany); 
COMPOUND 3422@; COKOTHION@; COKfHION@; 
CORTHIONE@; DANTHION@; DREXEL PARATHION 
SE', Drexel Chemical (USA); E 605@, Bayer CropScience 
(Germany); E 605 F@, Bayer Cropscience (Germany): 
ECATOX@; EKATIN WF & WF ULV@; EKATOXG; 
ETHLON@; E T H Y L  P A R A T H I O N ;  ETILON'; 
FOLIDOL@, Bayer Cropscience (Germany); FOLIDOL Em, 
Bayer Cropscience (Germany); FOLIDOL E-605', Bayer 
CropScicnce (Germany); FOLIDOL E&E 605@, Bayer 
CropScicnce (Germany); FOLIDOL OIL@, Bayer 
Cropscience (Germany); FOSFERMO@; FOSFERNO"; 
FOSFEX'; FOSFIVE@; FOSOVAW; FOSTERN"; 
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FOSTOX@; GEARPHOS@; GENITHION@; IDA SEIS- 
TRES 6-3@, Drexel Chemical (USA); KALPHOS@; 
KOLODUST@, FMC Agricultural Products Group (USA), 
canceled 2/25/1987; KYPTHION@; LETHALAIRE G-54@; 

Monsanto (USA), canceled 5/1/1987; NIUlF loo@; 

C h e i n i n o v a  ( D e n m a r k ) :  O L E O F O S  2 0 @ ;  

ORTHOPHOS@; PAC@; PACOL', PARA-KILLa, Crompton 
Corporation (USA), canceled 1213 111987; PARAMAR@; 
PARA-TOX@, J.  R. Siinplot (USA), canceled l2/3 111983; 

PENNCAP E@; PESTOX PLUS? PETHION@; PHOSKIL@; 

RHODIATROX@; SEIS-TRES 6-3@, Drexel Chemical 
(USA); SELEPHOS@; SOPRATHION@; STATHION@; 
SULPHOS@; SUPER RODIATOX@; T-47@; THIOMEX@; 
THIOPHOS@; THIOPHOS@ 3422; TIOFOS@; TOX 47'; 

Producers: Agriinor International (USA); Alcotan 
Laboratories (Spain); Bayer Cropscience (Germany), 
Biesterfeld Sieinsgluess International. GmbH (Germany); 
Cangzhou Green Chemical Co. (China); Cheininova 
(Denmark); China Chemical (China); Cognis (Germany); 
Drexel Chemical (USA); DuPont (USA); Ehrenstorfer, Dr. 
(Germany); Hebei Long Age Pesticide (China); IHunan 
Tianyu Pesticide Chemical Group (China); Miles (USA); 
Rhone-Poulenc (France); Sanonda Zhengzhou Pesticide Co., 
Ltd. (China); Shenzhen Guoineng Industry Co., Ltd. (China); 
Sigma-Aldrich Laborclieinikalien (Germany); Sumitomo 
Chemical (Japan); Wacker-Chemie (Germany) 
Cheniicrrl Class: Organophosphate 
EPMOPP PC Cotlr: 057401,057501,057503 
Crrliforiiirr DPR Clienzictrl Code: 459 
ICSC Number: 0006 
RTECS Number: TF4550000 
EEC Nunzber: 0 15-034-00- 1 
EINECS Nuniber: 200-27 1-7 
Uses: The U.S. EPA announced in  November, 2000, the 
cancellation ofethyl parathion iininediately on seed corn and 
the eventual phase out for its use in other pesticide products 
by the end of 2000. By the end of October, 2003, the U.S. 
EPA phased out its use to control insects and mites on 
alfalfa, barley, corn, canola, sorghum, soybeans, sunflowers 
and wheat. Also used to control nuisance birds. 
U S .  Muxiniuin Allowrrble Residue Levels for  Pirrrrtliioii 
(40 CFR 180.121): 

CROP ppm 
Alfalfa, forage I .25 
A 1 fa1 fa, hay 5 
A I inond 0.1 
Almond, hulls 3 
Barley 1 
Bean, dry 1 

LIROTHION~;  MURFOS~;  MURPHOS~;  NIFUN@, 

NITROSTIGMINE@; NOURITHION@; NOVAFOS-M@, 

O L E O P A R A T H E N E ~ ;  O L E O P A R A T H I O N @ ;  

PANTHION@; PARADUST@; PARAPHOS~; PARAWET@; 

PLEOPARAPHENE~;  RHODIASOL@; RHODIATOX@; 

TOXOL@; VAPOPHOS@; V I T R E X ~  

Beet, sugar 0.1 
Beet, sugar, tops 0.1 
Cabbage 1 
Clover 1 
Corn I 
Corn 1 
Corn, forage 1 
Corn, forage 1 

Cranberry 1 
Cotton, undelinted seed 0.75 

Cucumber 1 
Currant I 
Date, dried fruit 1 
Dewberry 1 
Eggp I ant I 
Endive 1 
Fig 1 
Grass, forage I 
Hop 1 
Hop, dried cones 1 
Oat 1 
Onion 1 
Pea, dry 1 
Pea, field, vines 1 
Peanut 1 
Pecan 0.1 
Potato 0.1 

Rice 1 
Rye 0.5 
Soybean 0.1 
Soybean, hay 1 
Sunflower, seed 0.2 
Sweet potato 0. I 
Walnut 0. I 
Wheat 1 
Crrrciirogeri/Hirzrrrtl Cltrssijktrtioizs 
U.S. EPA Carcinogens: Group 3, possible carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 a, extreincly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrrtory Authority: 

Rapeseed, seed 0.2 

Banned or Severely Restricted (Many Countries) 
(UN)'I3' 
Very Toxic Substance (World Bank)'"' 
Air Pollutant Standard Set (ACGIH)") (DFG)"' 
(IISE)(33) (former USSR)(35) (OSHA)(5S) (Several 
States)("") 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
containinants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL-DHS/DHS Drinking Water Action Levels 
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CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl17.3 (same as CERCLA, see below); Section 
3 I3 Water Priority Chemicals (57FR4 133 I ,  9/9/92) 
EPA Hazardous Waste Number (RCRA No.): PO89 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA40CFR268.48; 61 FR15654, Universal Treatment 
Standards: Wastewater (mg/L), 0.0 14; Nonwastewater 
(mgikg), 4.6 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
zcg/L): 8270( 10) 
Safe Drinking Water Act: Priority List ( 5 5  FR 1470) as 
parathion degradation. 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de nzinicnis concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 
Canada, WHMIS, Ingredients Disclosure List 
Toxic Chemical (U.S. EPA)@’ 

Description: At room temperature, it is a combustible pale 
yellow to dark brown liquid that may be difficult to ignite. In 
commercial products, parathion is usually dissolved in  
hydrocarbon solvents such as toluene or xylene, which are 
flammable. Weak odor of garlic @0.47  mg/m3. Practically 
insoluble in water; solubility = 0.001% @ 20°C. Specific 
gravity (water = I )  = 1.27. Boiling point = 375°C @ 760 
mmHg; also listed @ 157°C for Chemical Warfare (CW) 
agent. Molecular weight 291.29. MeltingiFreezing point = 

6.1 “C; also listed @ 2.9”C for CW agent. Vapor pressure = 

4 x inmHg @ 20°C. Flash point = 120-160°C; 200°C 
(EPA, ATSDR). Hazard Identification (based onNFPA-704 
M Rating System): Health 4, Flaminability 0, Reactivity 0. 
Log KO, = 3.4 to 3.93. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
Iiiconiprrtibilities: Reacts with strong oxidizers. Attacks 
some plastics, rubbers, and coatings. Rapidly hydrolyzed by 
alkalis. 
Perniissible Exposure Limits in Air: The OSHA‘*’ PEL is 
0.1 mg/m3 (TWA) as is the DFG MAK‘3) and the HSEC3ji 
TWA.. The HSE(33) STEL is 0.3 mg/m3. ACGIH‘” 
recommends a TWA of 0.1 ingiin’. The notation “skin” is 
added to indicate the possibility of cutaneous absorption. 
l h e  NIOSH”) IDLH value is 10 mg/m3. The odor threshold 
of parathion is five times the OSHA PEL (0.1 mgim’ ) and 

does not provide udeqitate warning of hazardous 
concentrations. The former USSR‘3s’ has set 0.05 mgiin’ as 
an MAC in workplace air. Several states have set guidelines 
or standards for parathion in ambient air@” ranging from 
0.238 pg/m3 (Kansas) to 0.33 pgim’ (New York) to 0.5 
,ugh3 (South Carolina) to I .O pgim’ (North Dakota) to 1.6 
, u g h 3  (Virginia) to 1.87 , u g h 3  (Pennsylvania) to 2.0 pg /m3  
(Connecticut and Nevada). 
Deternrinrrtion in Air: OSHA versatile sampler-?; 
Toluene/Acetone; Gas cliromatograpliy/Flaiiie photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH IV, 
Method #5600, Organophosphorus pesticides.‘ls) 
Perniissible Concentrrition in Writer: The former USSR 
has set an MAC‘35) in surface water of 3.0 pg/L and Mexico 
has set maximum permissible concentrations of 1 . O  pg/L in 
coastal waters and 10.0 pgiL in estuaries. Some states have 
set guidelines for parathion in drinking water‘”) ranging 
from 8.6 pg/L in Maine to 30.0 pg/L in  California and 
Kansas. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. Absorbed through the skin. 
Hrrrnzful Effects iinrl Syniptonzs 
Short Ternr Exposure: A cholinesterase inhibitor. Systemic 
toxicity due to parathion can result from all routes of 
exposure. Symptoms include abdominal cramps, vomiting, 
diarrhea, pinpoint pupils and blurred vision, excessive 
sweating, salivation and lacrimation, wheezing, excessive 
tracheobronchial secretions, agitation, seizures, bradycardia 
or tachycardia, muscle twitching and weakness, and urinary 
bladder and fecal incontinence. Seizures are much more 
common in  children than in adults. The heart rate may 
decrease following oral exposure or increase following 
dermal exposure. Hypotension (low blood pressure) is not 
uncommon. Respiratory symptoms include dyspnea 
(shortness of breath), respiratory depression, and respiratory 
paralysis. Psychosis may occur. This material is extremcly 
toxic; the probable oral lethal dose is 5-50 mgikg, or 
between 7 drops and 1 teaspoonful for a 1 50 Ib person. As 
little as 1 drop can endanger life if splashed in  the eye. 
Toxicity is highest by inhalation. People at special risk are 
those with a history of glaucoma, cardiovascular disease, 
hepatic disease, renal, disease, or central nervous system 
abnormalities. Some additional details on short-term 
exposure to parathion are as follows: /cd7~c/utiu~; 
Occasional human exposures at concentrations of 0.1-0.8 
mg/m3 did not give rise to any symptoms. Occasional 
human exposure@ I .5-2.0 mglin’ resulted in nausea and 
vomiting. Higher exposures can give risc to dizziness, 
blurred vision, wheezing, excessive salivation, and muscle 
and abdominal cramps. An estimated 10 to 20 mg ( 1 / 1  500 
oLince) may cause death. Skin: I-lowever, many human 
poisonings have occurred through extensive skin contact at 
unspecified levels. This is the greatest haLard for some 
workers. Symptoms of poisoning include na~isea, vomiting, 
weakness, blurring of vision and muscle cramps. NIOSH 
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lists the following symptoms of  exposure: irritation eyes, 
skin, respiratory system; miosis; rhinorrhea (discharge of 
thin nasal mucous); headache; chest tightness, wheezing, 
laryngeal spasm, salivation, cyanosis; anorexia, nausea, 
vomiting, abdominal cramps, diarrhea; sweating; muscle 
fasiculation, weakness, paralysis; giddiness, confusion, 
ataxia; convulsions, coma; low blood pressure; cardiac 
irregulariirregularities. Delayed pulmonary edema inay occur 
after inhalation. 

Death results from loss of  consciousness, coma, 
excessive bronchial secretions, respiratory depression 
and cardiac irregularity. 

Commercial parathion products often contain 
hydrocarbon solvents, such as xylene or toluene, which 
themselves can came toxicity. 
Toxicity of  parathion depends on metabolic activation; 
thus, symptoms may be delayed for 6 to 24 hours after 
exposure. 

Long Term Exposure: Persistent weakness and impaired 
memory have been reported to occur from low-level 
exposures to organophosphates in the absence of  acute 
cholinergic effects. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory fai lure .  May c a u s e  liver damage .  
Carcinogenicity: The International Agency for Research on 
Cancer has determined that parathion is not classifiable as to 
its carcinogenicity to humans. However, EPA lists parathion 
as a possible human carcinogen. Reproductive and 
developmental Efects: Studies have been reported in which 
parathion was embryo-toxic and feto-toxic in rodents. There 
are no studies addressing reproductive or developmental 
effects in humans exposed to parathion. Cholinesterase 
inhibitor; cumulative effect is possible. 
Poitits of Artuck: Respiratory system, central nervous 
system, cardiovascular system, eyes, skin and blood 
cholinesterase. 
Merlical Surveillrnice: Toxicity of  parathion depends on 
metabolic activation; thus, syinptoins may be delayed for 6 
to 24 hours after exposure. NlOSH recoininends that 
medical surveillance, including preemployment and periodic 
examinations, shall be made available to workers who may 
be occupationally exposed to parathion. Biologic monitoring 
IS also recommended as an additional safety measure. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
Do not drink any alcoholic beverages before or during use. 
Alcohol promotes absorption o f  organophosphates. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involviiig organophosphate or 
carbamate pesticides is recoininended until enzyme levels 

recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. Medical 
observation is recoininended for 24  to 48 hours after 
breathing overexposure, as pulmonary edema may be 
delayed. 
First Aid: Treat men t fo r organ o p h 0s p h a t e po is0 n in g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam. 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed i n  removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the ini~cous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid iininediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, iininediately flush skin with plenty of soap and 
water for at least IS  minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalution: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bag/mask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Looscn all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convzrl.~ion.r, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In soine 
cuses you may be specifically instriicted by poison control 
to induce voniiting by ~ ~ u y  o j 2  tablespoons of.ryrup of 

ipecac (adult) ivashed down ivith a cup qfwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
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Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the nicotinic 
and inuscarine effects of organophosphate poisoning by 
regenerating acetylcholiriesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of atropine in 
adults should be determined by the severity ofsymptoms: An 
initial adult dose of 1 .0 to 2.0 mg or pediatric dose of 0.01 
mglkg (minimum 0.01 mg) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every 15 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. In seriously poisoned patients, 
very large doses may be required. Alterations of pulse rate 
and pupillary size should not be used as indicators of 
treatment adequacy. Pralidoxime should be adininistered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24 to 36 hours after exposure. Doses 
are as follows: adult 1.0 g; pediatric 25 to 50 mg/kg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount of atropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxime may also be given intramuscularly. 
Early administration of diazepam in addition to the 
combined atropine and pralidoxime treatment may help 
prevent the onset of seizures and potential brain and cardiac 
morphologic damage following high-level organophosphate 
poisoning. 
Referen ces: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 

“ P a r a t h i o n , ”  4 0  C F R  1 8 0 . 1 2 1 ,  
littp:l/\~~w.epa.~ovlpesticides/food/viewtols.littn 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Parathion,” Oregon State 
University, Corvallis, OR (September 1993). 
http://extoxnet.orst.edu/pips/parathio. htni 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Parathion,” Trenton, 
N J  ( M a y  1 9 8 9 ,  r e v .  O c t o b e r  2 0 0 0 ) .  
http:lic\;ww.state.ni .usheal th/eohil-tkweblI 459.11df 
National Institute for Occupational Safety and Health, 
“Criteria for a Recommended Standard: Occupational 
Exposure to Parathion,” NIOSH Doc. No. 76-190 
(1 976). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 3, No. 3, 92-97 (1983). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Parathion,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
Agencyfor Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public 
Health Service, “Managing Hazardous Materials 
Incidents,” Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New York State Department of Health, “Chemical Fact 
Sheet: Parathion,” Albany, NY, Bureau of Toxic 
Substance Assessment (Version 2, March 1986 and 
Version 3). 

Paris Green 

Use Type: Insecticide and wood preservative 
CAS Number: 12002-03-8 
Formulrr: C,H,As,Cu,O ,o  
Synotzyms: Acetoarsenite de cuivre (French); Acetoarsenito 
de cobre (Spanish); (Aceto) (trimrtaarsenit0)dicopper; 
Basle green; C.1. 77410; C.I. pigment green 21 (9C1); 
Copper acetoarsenite; Emerald green; ENT 884; French 
green; Imperial green; King’s green; Meadow green; 
Mineral green; Mitis green; Moss green; Mountain green; 
Neuwied green; New green; Parrot green; Patent green: 
Powder green; Schweinfurtergruen (German); Schweinfurt 
grun (German); Swedish green; Vienna green 
T r d e  Nrrnzes: ORTHO P-G BAIT@, The Scotts Company 
(USA); SOWBUG & CUTWORM BAIT@ 
Producers: Caldic Chemie (Netherlands); The Scotts 
Company (USA) 
Cltenzical Clrrss: Inorganic arsenicicopper compound 
EPNOPP PC Code: 02260 1 
Crdiforniri DPR Clteinicrrl Code: 2485 and 460 (two codes 
for the same substance) 
RTECS Number: GL6475000 
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Uses: This material is also used as a wood preservative and 
a pigment, particularly for ships and submarines, and also 
finds use as an anthelmintic. 
Crrrciitogeiz/Hazard Cliisstjkations 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Listed 
IARC: Group 1, known carcinogen 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class Ib, highly hazardous 
Endocrine Disruptor: As arsenic: Suspected endocrine 
disruptor 
Regulatory Authority: 

Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112); List ofhigh risk pollutants (Section 63.74) 
as arsenic compounds. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesIRQ 
1 Ib (0.454 kg); Toxic Pollutant (Section 401.15) as 
copper and compounds; Section 3 13 Water Priority 
Chemicals (57FR4 133 I ,  9/9/92). 
Safe Drinking WaterAct47FR9352 Regulated chemical: 
MCL, 0.05 mg/L (Section 141.1 1) applies only to 
community water systems (arsenic) 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ugiL): 6010(60); 7210(200) Note: All species in the 
ground water that contain copper are included. 
SuperfundIEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500110,000 Ib (22714,540 

SuperfundIEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

EPCRA Section 3 13 Form R de wininzis concentration 
reporting level: 1 .O% 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
copper compounds 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as arsenic compounds 
The “Director’s List” (CALIOSHA) 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) as arsenates, liquid, n.0.s; arsenates, solid, 
n.0.s; arsenical pesticides liquid, toxic, flammable, n.0.s. 
Canada: Priority Substance List & Restricted 
SubstancesIOcean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI) (arsenic compounds) 

kg) 

kg) 

Description: Paris Green (cupric acetoarsenite), 
C,H,As,Cu,O,,, is an odorless emerald green crystalline 
powder which decomposes upon heating. Insoluble in water. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 3, Flarnrnability 0, Reactivity 0. 
Iizconiputibilities: Can react vigorously with oxidizers. 
Emits highly toxic arsenic fumes on contact with acid or acid 
fumes, and when material is heated to decomposition. 
Permissible Exposure Limits in Air: Arsenic: The following 
exposure limits are for air levels only. When skin contact 
also occurs, overexposure is possible, even though air levels 

are less than the limits listed below. OSHA? The legal 
airborne PEL is 0.010 mg1in3 averaged over an 8-hour 
workshift. NIOSH(2! The recommended airborne exposure 
limit is 0.002 mgim’ (ceiling), not to be exceeded during 
any 15 min. work period. ACGIH“): The recommended 
airborne exposure limit is 0.01 mgIin’ averaged over an 8- 
hour workshift. The HSE‘’’) (U.K.) Maximum Exposure 
Limit as arsenic is 0.1 ing/in3TWA. 
Deteriiziizrrtiorz irt Air: Filter; Acid; Hydride generation 
atomic absorption spectrometry; NIOSH IV, Method 
#7900(’8). See also #7300, Elements (arsenic). 
Permissible Coricentrutioii in Wrrter: EPA has set a limit 
of 0.05 parts per million (ppm) for arsenic in  drinking 
water. The U.S. EPA arsenic drinking water standard of 
0.01 ppm (10 ppb) is based on the U.S. EPA final rule for 
arsenic in drinking water published in. the January 22, 
200 1, Federal Regisfer. However, the U.S. EPA is currently 
reviewing the science and cost estimate supporting this rule, 
and, in the interim, has reverted to the previous standard for 
arsenic. Thus, in the US, the current EPA arsenic drinking 
water standard remains at 0.05 ppm (50 ppb). To protect 
freshwater aquatic life, total recoverable trivalent inorganic 
arsenic is never to exceed 440 pgIL. To protect saltwater 
aquatic life: 508 pglL on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEPIIRPTC 

has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 ingIL 
and in water bodies for fishery purposes of 0.5 mg1L also. 
Deternziriutioiz in Wrrter: For arsenic: The atomic 
absorption graphite furnace technique is often used for 
measurement of total arsenic in water. It also has been 
standardized by EPA. Total arsenic may be determined by 
digestion followed by silver diethyldithiocarbamate; an 
alternative is atomic absorption; another is inductively 
coupled plasma optical emission spectrometry. See OSHA 
Method #ID-105 for arsenic.i58) 
Routes of Eittry: Inhalation, ingestion, skin and/or eye 
contact. 
Harmful Effects rim1 S’vnptonu 
Short Term Exposure: It may cause eye and respiratory 
tract irritation. Industrial exposure may cause dermatitis. 
This material is extremely toxic; the probable oral lethal 
dose for humans is 5-50 mgikg, or between 7 drops and 1 
teaspoonfiil for a 150 Ib person. Some absorption may 
occur through the skin and by inhalation, but most 
poisonings result from ingestion. Syrnptoins usually appear 
55 to 1 hour after ingestion, but may be delayed. Causes 
gastric disturbance, tremors, inuscular cramps, and nervous 
collapse which may lead to death. Symptoms of exposure 
also include a sweetish, metallic taste and garlicky odor; 
difficulty in swallowing; abdominal pain; vomiting and 
diarrhea; dehydration; rapid heart beat; dizziness and 
headache; and eventually coma, sometimes convulsions, 
and death. 
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Long Term Exposure: May cause liver damage. Arsenic 
compounds may cause blood, kidneys, and nervous system 
damage, and skin abnormalities may develop. Birth defects 
have been observed in animals exposed to inorganic arsenic. 
It is likely that health effects seen in children exposed to 
high amounts of  arsenic will be similar to the effects seen in 
adults. 
Points of Attrick: Several studies have shown that inorganic 
arsenic can increase the risk of  lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. 
Merlicul Surveillrince: Liver and kidney function tests. 
Blood tests including CBC. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Copper 
Acetoarsenite,” Trenton, NJ (September 1988, rev. 
January 1999). 
httD:!/\v\Yw.state.ni .us!liealtlileoIili~tk\~eb/0529.pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: Paris Green,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987) 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Pebulate 

Use Type: Herbicide 
CAS Number: 1 1 14-7 1-2 
Fornzulii: C ,,H,,NOS 
Synoiiynzs: Butylethylthiocarbainic acid S-propyl ester; 
PEBC; S-propyl-N-aethy I-N-butyl-thiocarbainat (German); 
S-Propyl butylethylthiocarbainate; S-Propyl-N-butyl-N- 
e t h y I t h i o 1 car bain ate ; Prop y 1 - e t h y 1 b u t y It h i o c a r  bain at e ; 
Propyl-ethyl-N-butylthiocarbainate; Propyl-N-ethyl-N- 
butylthiocarbamate; N-propyl-N-ethyl-N-(N-butyl)thio 
carbamate; S-(N-Propy1)-N-ethyl-N-N-butyl) thiocarbainate; 
Propylethylbutylthiocarbatnate 
TrarleNrinzes: DASANIT, Bayer Corp (Germany), canceled 
9/1/87; DEXIL. canceled; DYFONATE, canceled;GW PRE- 
BETA, canceled; R-2061@; STAUFFER@ R-206 I ,  Zeneca 

Ag (USA), canceled (now Syngenta); TILLAM@. Zeneca 
Ag Products (USA), canceled; 
Producers: Bayer Corp (Germany) 
Clr em icril Clriss: Th i oc  arb am at e 
EPA/OPP PC Corle: 0 4  1403 
Crilifvrniri DPR Clrenzical Corle: 590 
RTECS Number: EZ0400000 
Uses: Pebulate is used for pre-emergence control of 
germinating seeds of  broadleaf and grassy weeds in sugar 
beets, tobacco, and tomatoes. There are no registered 
residential uses of pebulate. 
U.S. Mrixinzum Allowrible Residue Levels f o r  Pebulrite (40 
CFR 180.238): 
The residue level for the following crops is 0.1 ppin: sugar 
beet roots and tops, and tomato. 
Crirciiiogeii/Hrizrirrl Clrissijicritions 
U.S. EPA Carcinogens: Not likely a carcinogen 
Label Signal Word: CAUTION, WARNING, DANGER 
WHO Acute Hazard: Class I I ,  moderately hazardous 
Regulritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
EPA Hazardous Waste Number (RCRA No.): U391 
Actively registered pesticide in California 
RCRA Section 261 Hazardous Constituents 
RCRA Universal Treatment Standards: Wastewater 
(mgiL), 0.003; Nonwastewater (ingikg), 1.4 
EPCRA Section 3 13 Form R de mini177is concentration 
reporting level: I .O% 

Description: Colorless, flammable liquid. Aromatic odor. 
Sparingly soluble in water; solubility = 92 ing1L @ 2 1 “C. 
Molecular weight = 203.36. Density = 0.954 @ 3014°C. 
Boiling point = 142°C @ 20 ininHg. Vapor pressure = 0.01 
niin @ 20°C. 
Iiiconipritibilities: O x  id i zers . 
Permissible Conceiitrrition in Writer: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrirnifiil Effects rind Syniptona 
Short Temz Esposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of  the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Long Term Exposure: A reversible cholinesterase inhibitor 
when exposed to high doses. 
Points of Attrick: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Merlicri l Sur  veillrincr: M ed i ca  I observation is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
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pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at regular 
times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of  the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. If victim is conscious and 
able to swallow, have victim drink 4 to 8 ounces of  water. 
Do not induce vomiting. Note to physician or authorized 
mcdiculpersonnel Medical observation is recommended for 
24  to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, 
consider administering a corticosteroid spray. Cigarette 
smoking may exacerbate pulmonary injury and should be 
discouraged for at least 72 hours following exposure. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Pebulate,” Office of  
Prevention, Pesticides and Toxic  Substances, 
W a s h i n g t o n ,  D C  ( N o v e m b e r  1 9 9 9 ) .  
I1 tt p : //www. e pa. ~ o v / R E D s / 2  5 00red. pd f 
Pesticide Management Education Program, “Pebulate 
(Tillam) Herbicide Profile 3/85,” Coriiell University, 
I t h a c a ,  N Y  ( M a r c h  1 9 8 5 ) .  
http://pmep.cce.cornell .edu/profiles/herb-growthreehaa- 
riinsulfuronlpebulateiherb-prof-pebulate. htinl 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ P e b u l a t e , ”  4 0  C F R  1 8 0 . 2 3 8 ,  
www. epa. rrov/pe st i c i de s /food iv iewto I s. h tni 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacrainento CA (February 1997) 

Pelargonic Acid 

Use Type: Herbicide and fungicide 
CAS Number: 1 12-05-0 
Forniulri: C,H,,O? 
Synoiiynzs: Nonanoic acid; n-Nonoic acid; 17-Nonylic acid; 
1 -0ctanecarboxylic acid; Pelargic acid 
Trricle Nriitzes: CIRRASOL@-185A; ECONOSAN@; 
EMERY@202 (mixture with n-octoic acid); EMFAC@- 1202; 

HEXACID@ C-9; PELARGON@; SCYTHE@, Dow 
AgroSciences (USA); WEST AGRO ACID SANlTlZER@ 
Prorlucers: Dow AgroSciences (USA) 
Clieniiccril Clms: Fatty acid 
EPMOPP PC Code: 2 17500 
Cdiforrtici DPR Clremicril Corle: 2739 
Uses: Pelargonic acid occurs naturally in many plants and 
animals. It is used to control the growth of  weeds and as a 
blossom thinner for apple and pear trees. It is also used as 
a food additive; as an ingredient in solutions used to 
commercially peel fruits and vegetables; in  the manufacture 
of  lacquers, plastics and pharmaceuticals. 
Crirciiiogeii/Hrizard ClrissifZritions 
Label Signal Word: CAUTION or DANGER 
Regulrrtory Authority: 

Description: Colorless or yellowish, combustible, oily 
liquid. Faint odor. Slightly soluble in water. Density = 

0.9055 @ 20”. Molecular weight 158.24. MeltingiFreezing 
point = 12.4”C. Boiling point = 255.5”C. Vapor pressure = 

I ininHg @ 108”C, 100 mmHg @ 184°C. 
IIiconiprrtibilities: May react violently with strong 
oxidizers, bromine, 90% hydrogen peroxide, phosphorus 
trichloride, silver powders or dust. Incompatible with silver 
coinpounds. Mixture with some silver compounds forms 
explosive salts of silver oxalate. 
Permissible Concentrrition in Wuter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, reinovc any 
contact lenses at once and irrigate immediately for at least 
I 5  minutes, occasionally lifting upper and lower lids. Seek 
inedical attention immediately. Ifthis chemical contacts the 
skin, remove Contaminated clothing and wash immediately 
with soap and water. Seek medical attention iminodiately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped. and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Pelargonic Acid Fact Sheet,” 
(April 2000). 
http://www.epa.zov/oppbppd 1 lbiopesticidesiiiigred ien 
tsifactsheetsifactsheet 2 17500.htin 
California Environmental Protection Agency“Chemica1 
List of  Lists,” Sacramento CA (February 1997) 

Actively registered pesticide in California. 

Penconazole 

Use Type: Fungicide 
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CAS Number: 66246-88-6 
Fornzulii: C,,H ,=,C,,N, 
Sy i io1zyms: l  H-1 , 2 , 4 - T r i a z o l e ,  1 - [ 2 - ( 2 , 4 -  
dichlorophenyl)pentyI]-; 1 -[2-(2,4-Dichlorophenyl)pentyl]- 
lH-l,2,4-triazole; (RS)-l-[2-(2,4-Dichlorophenyl)-n-pentyl]- 
1 H-l,2,4-triazole 
Trriile Niinies: AWARD@'; CGA-7 18 1 8@; ONMEX@; 
TOPAS@; TOPAS-c@; TOPAS-MZ@; TOPAZ@; TOPAZE@; 
TOPAZE-C@ 
Producers: Syngenta (Switzerland) 
Chemical Cliiss: Azole 
EPMOPP PC C o r k  128999 
Uses: Not registered in the U.S. Penconazole is a systemic 
fungicide used to control powdery mildew. It is used on 
apples and grapes and other fruits, hops, tobacco, 
ornamentals and on vegetables. 
C(ircirrogeiz/Hiiz(iril Cliissijicritioiis 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Listed as a potential ED by the 
German Federal Environmental Agency 
Permissible Concentriition in Water: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, skin contact. 
Hurmful Effects rind Symptoms 
Sliort Term Exposure: Poisonous if swallowed. Contact 
may irritate skin and cause eye irritation and possible severe 
injury. Avoid inhalation. 
Long Term Exposure: A potential endocrine disruptor that 
can affect thyroid, prostate and testes weight. 
Medical Siirveillriiice: If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. If this chemical has been 
inhaled, remove from exposure, begin rescue breathing 
(using universal precautions) if breathing has stopped, and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. When this chemical has been swallowed, 
get medical attention. Give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit 

Proilucers: AgriChein (Netherlands); Bayer Crop Science 
(Germany); Saeryung Chemicals (South Korea); Veterinary 
&Agricultural Products Manufacturing Co. Ltd. (VAPCO); 
Yellow River Enterprise (Taiwan) 
Cli eniiciil Cliiss: Substituted urea 
EPMOPP PC Code: 128823 
Uses: Not registered in the U.S. Pencycuron is a non- 
systemic fungicide with specific control against fungicidal 
diseases (Rhizocfonia solani and Pellicularia) in potatoes, 
sugar beets, rice, cotton and ornamentals. 
Crirciizogerz/llrzcril Cliissijicritions 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Colorless crystalline solid. Melting point = 

129.5"C. Molecular weight = 328.8 
Iiiconipatibilities: Noncorrosive to metals. 
Permissible Conceiitriition iri Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Hiirnlful Effects rind Syniptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Loiig Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attcick: Skin. 
Medical Surveilliince: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iininediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if hcart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

Pencycu ron 
Pend i m et ha1 i n (ANSI) 

Use Type: Fungicide 
CAS Number: 66063-05-6 
Forniulii: C,,H, ,CIN,O 
Syiroizyms: 1 -(p-Chlorobenzy1)- 1 -cyclopeiityl-3-phenylurea; 
N-[(4-Chlorophenyl)-1nethyl]-N-cyclope1i~l-N'-phenylurea; 
Urea, N-[(4-chlorophenyl)rethyl]-N-cyclopentyl-N'-phenyl- 
Trtiile Nrmzes: BAY@ NTN- 1970 1, Bayer Crop Science 
(Germany); BAYER@ NTN- 1970 1, Bayer Crop Science 
(Germany); MONCEREN@; NTN- I970 1 @, Bayer Crop 
Science (Germany); PENCYCURONE@ 

Use Type: Herbicide 
CAS Number: 40487-42- I 
Forniulii: C,,H ,9N,0, 
S'iioiiynis: N-(Aethylpropyl)-3,4-di1netliyl-2,6-dinitroanilin 
(German); N-( 1 -Aethylpropyl)-2,6-dinitro-3,4-xylidin 
(Germ an); 3,4 - d i in e t h y I-2,6 - d i n it r o -N-  ( 1 - 
ethylpropy1)-; Benzenamine, 3,4-dimethyl-2,6-dinitro-N-( 1 - 
e t h y 1 p ropy 1)- ; N-( 1 -e t h y I p ropy 1)-3,4 - 
diinethyl-2,6-dinitro-; Caswell No. 454BB; 2,s-Dinitro-N- 

A ti i I in e,  

Ben ze n am i ne , 
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( 1 -ethylpropyl)-3,4-~ylidine; 3,4-Dimethyl-2,6-d in itro-N-( 1 - 
ethylpropy1)aniline; N-( 1 -Ethylpropyl)-2,6-dinitro-3,4- 
xy I id in e ; N -  ( 1 - E t h y I p r o py 1)-3,4 -d i m e  t hy I -2 ,6-  
dinitrobenzenamine; N-( 1 -Ethylpropyl)-3,4-ditnethyl-2,6- 
dinitroanaline; Pendimethaline; N-(3-Pentyl)-3,4-dimethyl- 
2,6-dinitroaniline; Tendimethalin; 3,4-Xylidine, 2,6-dinitro- 
N-( 1 -ethylpropyl)- 
Trrzrle Nrmies: AC 92553@; ACCOTAB@; BULLET@ 
(pendimethalin + cyanazine), Makhteshim-Agan Industries 
(Israel); GO-GO-SAN@; HERBADOX@, BASF Agricultural 
Products (Germany); PAY-OFF@; PENOXALIN@; 
PENOXALINE@; PROWL@, BASF Agricultural Products 
(Germany); SIPAXOL”; SQUADRON@ (with iinazaquin ); 
STOMP@, BASF Agricultural Products (Germany); TATA 
PANIDA@, Rallis India (India); VALOR@, BASF Canada 
(Canada); WAY-UP@ 
Prorlucers: Agsin (Singapore); AJE (Switzerland); Bharat 
Rasayan (India); BASF Agricultural Products Group 
(Germany); BASF Canada (Canada); Dow AgroSciences 
(USA); Makhteshitn-Agan Industries (Israel) Rallis India 
(India); The Scotts Company (USA); Shandong Huayang 
Pesticide Group (China); Yellow River Enterprise (Taiwan); 
Wuzhou International (China) 
Clieriiiciil Cliiss: 2,6-d i n itroan i I in e 
EPMOPP PC Code: 108501; (454300 old EPA code 
number) 
Culiforiziii DPR Clzeniicczl Code: 1929 
RTECS Number: BX5470000 
Uses: Pendimethalin is a selective pre-emergence and post- 
emergence herbicide used on various agricultural and non- 
agricultural sites to control broadleaf weeds and grassy 
weeds in crops such as apricot, carrot, cherry, corn, cotton, 
fig, garbanzos, garlic, olive, onion, nectarine, peach, pear, 
pecan, plum, rice and prune, and noncrop areas. I t  is applied 
to soil preplant, pre-emergence, and post-emergence with 
ground and aerial equipment. 
Crzrciiiogeii/Hrrzrzrrl Clrrssifictrtioiis 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION, WARNING 
WHO Acute Hazard: Class 111 ,  slightly hazardous 
Endocrine Disruptor: Suspected endocrine dispruptor 
Regulritory Awtli ority : 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de n7inrn7is concentration 
reporting level: 1 .O% 

Description: Yellow-orange crystalline solid. Odorless. 
Slightly soluble in water; solubility = 0.32 ing/L @ 20°C. 
Molecular weight = 28 1.33. Boiling point = decomposes. 
MeltingiFreezing point = 55-58°C. Vapor pressure = 9.4 x 
1 0-6 tninHg @ 25°C. 
Iizconipatibilities: Strong oxidizers. 
Perniissible Coiiceiitratioii iii Wrrter: No criteria set. Runoff 
from spills or fire control may cause water pollution. 

Routes of Eiitry: Absorbed through the skin, inhalation, 
ingestion. 
Harmful Effects aizd Syniptoiiis 
Short Term Exposure: Irritates the skin, eyes, and 
respiratory tract. Eye contact may cause irritation, burning 
sensation, and damage. Harmful if ingested, inhaled or 
absorbed through the skin. Inhalation should be avoided; 
use NIOSH-approved air purifying respirators for 
pesticides. May be harmful if swallowed. 
Medical Surveillririce: Consult a physician if poisoning is 
suspected or if redness, itching, or burning of the eyes or 
skin develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Refereiices: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Pendimethalin,” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( J u n e  1 9 9 7 ) .  
http:l/\.vww.ena.rrov/Kt:,I)slO I 871-cd.pdl’ 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Pendimethalin,” Oregon 
State University, Corvallis, OR (June 1996). 
littp://extoxnet.orst.edu/pi~s~petidiniet.litni 
California Environmental Protection Agency“Chemica1 
List of Lists,” Sacramento CA (February 1997) 

Pentachlorophenol 

Use Tjye: Fungicide, herbicide, slimicide and wood 
preservative 
CAS Number: 87-86-5 
Foriiirrlri: C,HCI,O; C,CI,OH 
Alert: A Restricted Use Pesticide (RUP). I t  was banned as 
a herbicide and similar uses in 1987 and today is used as a 
wood preservative. Human toxicity (long-tcrm): High 
Synoiiynzs: 1 -Hydroxypentachlorobenzene; NCI-C.54933; 
NCI-C55378; NCI-C56655; PCP; Penchlorol; Penta; 
Pent  a c  h I o o r f e  n o 1 ( D u t c h  ) ; Pen t  a c  h I o r  o f e  n o I ; 
Pentaclorofenolo (Italian); Pentachlorophenate; 2,3,4,5,6- 
Pen tac h 1 o rop h e n o I ; (G ertn a ti) ; Pent ac  h I o rp h e t i  o I 
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Pentachlorophenol, technical; Pentaclorofenol (Spanish); 
Phenol, pentachloro- 
Trrrtle N(inzes: (The U.S. EPA lists 626 active and 
canceled/transferred label for this chemical) CHEM-TOL@; 
CHLON@; CHLOROPHEN@; CRYPTOGIL OL@; 
DOWCIDE@ 7, Dow AgroSciences LLC (USA); 
DOWICIDE@ 7, Dow AgroScieiices LLC (USA); DOW 
PENTACHLOROPHENOL DP-2 ANTIMICROBIAL@, 
Dow AgroSciences LLC (USA); DURA TREET II@;  
DUROTOX@; EP 30@; FORPEN-50@; FUNGIFENQ; 
GLAZD-PENTA@, Vulcan Chemicals (USA); GRUNDIER 
ARBEZOL@; LAUXTOL@; LIROPREM@; ONTRACK WE 
HERBICIDE@; ORTHO TRIOX@; OSMOSE WPC"; 
PENTACHLOROPHENOL, DOWICIDE EC-7@, Dow 
AgroSciences LLC (USA); PENTACHLOROPHENOL, 
DP-2@; PENTACO"; PENTA-KIL'; PENTA READY@; 

PERMACARD@; PERMASAN@; PERMATOX DP-2@; 
PERMATOX PENTAN; PERMITE@; POL NU@; 
PREVENTOL P@, Bayer Cropscience (Germany); 

SINITUHO@; TERM-I-TROL@; THOMPSON'S WOOD 
FIX@; WATERSHED WP@; WEEDONE@, Nufarin Ltd. 
(Australia); WOODTREAT A' 
Producers: Dow AgroSciences LLC (USA); Ehrenstorfer, 
Dr. (Germany); KMG Chemicals (USA); ISK Biosciences 
(UK); Nufarni Ltd. (Australia); Sigma-Aldrich 
Laborchemikalien (Gerniany); Vulcan Chemicals (USA) 
Clr eniicril Clrss: Chlorinated p he no1 
EPMOPP PC Code: 06300 1 and 60002 1 
C(r1ijiorttiu DPR Clieriiical Code: 465 
ICSC Number: 0069 
RTECS Number: SM6300000 
EEC Number: 604-002-00-8 
EINECS Number: 20 1-778-6 
Uses: Pentachlorophenol (PCP) is a coininercially produced 
insecticide, fungicide, and slimicide. Since 1984 it has been 
restricted to certified applicators and is no longer available 
to the general public. I t  is primarily used to protect timber 
from fungal rot and wood-boring insects, but may also be 
used as a pre-harvest defoliant in cotton, a general pre- 
emergence herbicide, and as a biocide in industrial water 
systems. I t  major uses are on utility poles, pilings and 
railroad ties. It is available in blocks, flakes, granules, liquid 
concentrates, wettable powders, or ready-to-use petroleum 
solutions. 
Crircitiogeti/Huzrirrl Clrrssij7catioirs 
U S .  EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
WHO Acute Hazard: Class 1 b, highly hazardous 
Endocrine Disruptor: Suspected 
Regulritory Authority: 

Carcinogen (Human Suspected) (IARC)"' 

PENTASOL~;  PEN WAR@; PERATOX@; PERMACIDE~;  

P R I L T O X @ ;  S A N T O B R I T E ~ ;  S A N T O P H E N ~ ;  

Banned or Severely Restricted (Several Countries) 

Air Pollutant Standard Set (ACGIH)") (DFG)") 
(HSE)'33' (OSHA)'"' (former USSR)i43) (Several 
States)'60' 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
CAL Air Resources BoardiAB 1807 Toxic Air 
Containinants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical 
Containinants (CAL/OSHA) 
The "Director's List" (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 31 1 Hazardous 
SubstancedRQ 40CFR117.3 (same as CERCLA, see 
below); 40CFR401.15 Section 307 Toxic Pollutants; 
40CFR423, Appendix A, Priority Pollutants; Section 
3 13 Water Priority Chemicals (57FR4133 1 ,  9/9/92) 
EPA Hazardous Waste Number (RCRA No.):  DO37 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA Toxicity Characteristic (Section 26 1.24), 
Max iinuin 
Concentration of Contaminants, regulatory level, 100 
mg/L 
RCRA 40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.089; Nonwastewater 
(mgikg), 7.4 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8040(5); 8270(50) 
Safe Drinking Water Act: MCL, 0.001 nig/L; MCLG, 
zero; Regulated chemical (47 FR 9352) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de /ni /7/ /ms concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I, 
Appendix B), severe pollutant 
Canada, WI-IMIS, Ingredients Disclosure List 

(uN)"3' 

Description: Pentachlorophenol is a colorless to white, 
crystalline solid. The technical grade is dark grey to brown. 
Benzene-like odor; pungent odor when hot. The odor 
threshold i n  water is I600 pg/L and the taste threshold i n  
water is 30 ,ug/L. Practically insoluble in water; solubility 
= 15 ppin @ 20°C. Molecular weight = 266.35. Boiling 
point =3 10°C (decomposes). MeltingiFreezing point = 

187-189"C (anhydrous). Vapor pressure = 1.3 x 10-' 
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ininHg @ 20°C. Log = 4.98. Values at or above 3.0 are 
likely to bioaccumulate in marine organisms. 
Iiiconzpatibilities: Reacts violently with strong oxidizers, 
acids, alkalies and water. 
Permissible Exposure Limits in Air: The OSHA‘” TWA, 
the DFG MAK(3), the HSE(’3) T W A  and the recoininended 
NIOSH(2) and ACGIIH“) TWA value is 0.5 ingiin’ and the 
STEL value set by HSE‘”) is 1.5 ingim’. The NIOSH‘” 
IDLH level = 2.5 mgiin”. The notation “skin” is added to 
indicate the possibility of cutaneous absorption. The former 
USSR-UNEPIIRPTC project‘”) has set an MAC in 
workplace air of  0. I m g / d  and an MAC in ambient basis. 
Several states have set guidelines or standards for 
Pentachlorophenol in ambient air(6o) ranging from zero 
(North Carolina) to 0.034 pgim’ (Massachusetts) to 1.67 
pglm’ (New York) to 5.0 pglin’ (North Dakota and South 
Carolina) to 8.0 pgiin’ (Virginia) to 10.0 pgiin’ (Connecticut 
and South Dakota) to 12.0 pg/m3 (Nevada and Pennsylvania) 
to 25.64 pgiin3 (Kansas). 
Deternzinrrtion in Air: Sample collection by mixed cellulose 
ester membrane filter in series with ethylene glycol bubbler, 
analysis by high performance liquid chromatography with 
UV detection. NIOSH IV, Method #55  12‘’8’. 
Permissible Cunceritrrrtion in Writer: The U.S. EPA has set 
a liniit for drinking water o f  1 part o f  pentachlorophenol per 
billion parts ofwater (1 ppb). A value of  30 pg/L is set on an 
organoleptic basis‘‘). T o  protect freshwater aquatic life-55 
pglL on an acute toxicity basis and 3.2 pgIL  on a chronic 
basis. To  protect saltwater aquatic life-53pgIL on an acute 
basis and 34 pgIL  on a chronic basis. More recently, EPA‘”) 
has developed a lifetime health advisory of  220 pg/L. 
WHO(35) has set a limit on Pentachlorophenol in drinking 
water of 10 pg/L. The former USSR‘”) has set ail MAC in 
water bodies used for domestic purposes of 300 pgIL. More 
recently, EPA has set a guideline for drinking water of 200 
pg/L(6’). Several states have set guidelines for 
Pentachlorophenol in drinking water‘“) ranging from 6 pg/L 
(Maine) to 30 pgIL (California) to 200 pg/L (Arizona) to 
220 pgIL (Kansas and Minnesota). 
Deternzitirition iii Wuter: Met h y lene c h lor i de extract ion 
followed by gas chromatography with electron capture or 
halogen specific detection (EPA Method 608) or gas 
chromatography plus mass spectrometry (EPA Method 625). 
Routes of Eiitry: Inhalation, ingestion, skin andlor eye 
contact. Absorbed by the skin. 
Hirrmful Effects rrnd Syniptonis 
Short Term Exposure: Irritates the eyes, skin and 
respiratory tract. May affect the cardiovascular system. 
Inhalation; Levels of 1 mg/in’ can cause severe irritation of 
the nose, throat and lungs. Higher exposures can cause 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Breathing dust or 
particulates tainted with Pentachlorophenol can give rise to 
sneezing. Skin; A 0.04% solution can cause pain and 
inflammation at point of  contact. Chloracne, a skin disorder, 

has been observed in workers in Pentachlorophenol 
manufacturing plants and wood preserving operations. 
Profuse sweating and elevated temperature are symptoms of 
poisoning due to  prolonged contact. Excessive skin 
exposure has caused human death. Eyes: Levels of 1 mgh ’  
may be irritating and excessive contact can lead to loss of  
sight due to corneal damage. Ingesfion: The lethal human 
dose is approximately equal to 1 teaspoon for a I50 Ib 
person. Ingestion of  4 to  8 ounces followed by prompt 
emergency treatment still produced symptoms of poisoning 
which included rapid breathing followed by a decrease in 
breathing rate, abdominal pain, reduced blood pressure, 
excessive and slurred speech and weakness. 
Long Temi Exposure: Irritation of  eyes, throat, nose and 
upper lungs have been reported by individuals using 
pentachlorophenol as an insecticide for periods of  a few 
years. Chemical acne has been associated with prolonged 
exposure to this compound. May affect the central nervous 
system, kidneys, liver, lungs. May be a carcinogen in  
humans. May damage the developing fetus. There is limited 
evidence that pentachlorophenol is a teratogen in animals. 
Some studies have found an increase in cancer risk in 
workers exposed to high levels of  technical grade 
pentachlorophenol for a long time, but other studies have 
not found this. Increases in liver, adrenal gland, and nasal 
tumors have been found in laboratory animals exposed to 
high doses of  pentachlorophenol. The U.S. EPA has 
determined that pentachlorophenol is a probable human 
carcinogen and the International Agency for Cancer 
Research (IARC) considers it possibly carcinogenic to 
humans. We d o  not know if exposure to pentachlorophenol 
will result in birth defects or other developmental effects in 
people. Death, low body weights, decreased growth, and 
skeletal effects have been observed in laboratory animals 
exposed to high levels of  peiitaclilorophenol during 
development. 
Points of Attack: Eyes, skin, respiratory system, 
cardiovascular system, liver, kidneys and central nervous 
system. Cancer site in animals: liver. 
Merlicrrl Surveillrrnce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Urine test for pentachlorophenol. Liver and kidney function 
tests. Refer to the NIOSH Criteria Documents #78- I74 and 
#76- 147 on Manufacturing, formulating, and working safely 
with pesticides. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek inedical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a inedical facility. When this chemical 
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has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Pentachlorophenol,” Oregon State 
Un ive r s i ty ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
Iittp:i/extoxnet.oi-st.cdu~pii~s~pciitachl .htm 
U.S. Environmental Protection Agency, “ToxFAQs for 
Pentachlorophenol,” Washington, DC, (September 
200 1). htt~:l/www.atsdr.cdc.rov/tfstcts5 I .html 
New Jersey Department ofHealth, “Hazardous Substance 
Fact Sheet: Pentachlorophenol,” Trenton, NJ (September 
1 9 9 6 ,  r e v .  A u g u s t  2 0 0 2 ) .  
1ittp:llww~v.state.ni .us/health/eoh/i-tk~~eb/l473.pdf 
U . S . Agency  , 
Pentachlorophenol: Ambient Water Quality Criteria, 
Washington, DC ( 1  980). 
Rao, K.R., Ed., “Pentachlorophenol: Chemistry, 
Pharmacology and Environmental Toxicology,” 
Proceedings of a Symposium, Pensacola, FL, June 1977, 
New York, Plenum Press (1978). 
U . S . Agency  , 
“Pentachlorophenol, Health and Environmental Effects,” 
Profile No. 143, Office of Solid Waste, Washington, DC 
(April 30, 1980). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 3, No. 4, 73-77 (1983) and 4, No. 3, 

U.S. Public Health Service, “Toxicological Profile for 
Pentachlorophenol,” Atlanta, Georgia, Agency for Toxic 
Substances and Disease Registry (Dec. 1988). 
New York State Department of Health, “Chemical Fact 
Sheet: Pentachlorophenol,” Albany, NY, Bureau of 
Toxic Substance Assessment (Version 2-March 1986 and 
Version 3). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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Peracetic Acid 

Use Type: Fungicide, herbicide, rodenticide and 
microbiocide 
CAS Number: 79-2 1-0 
Fornzulri: C,H,O,; CH,COOOH 
Syizorzyms: Acido peracetico (Spanish); Acetic peroxide; 
Acetyl hydroperoxide; Acide peracetique (French); 
Ethaneperoxoic acid; Hydrogen peroxide and peroxyacetic 
acid mixture; Hydroperoxide, acetyl; Kyselina peroxyoctova 
(Polish); Monoperacetic acid; Peroxyacetic acid 

Trrirle Nrinzes: DESOXON l@; ESTOSTERIL@; OSBON 
AC@; OXYMASTER@; PROXITANE@, Solvay Group 
(Belgium) 
Producers: Air Liquide Group (France): Boehringer 
Ingelheim (Germany); Camphor & Allied Products (India); 
Daicel Chemical Industries (Japan); Degussa (Germany); 
FMC Agricultural Products Group (USA); Laporte (UK); 
Mitsubishi Gas Chemical (Japan); Solvay Group (Belgium); 
Spectrum Chemical Mfg. (USA) 
Clienzical Clrrss: Inorganic 
EPMOPP PC Code: 063201 
Crilifornirr DPR Clreniicrrl Curle: 229 1 
ICSC Number: 103 1 
R TECS Number: S D8 7 5 0000 
EEC Number: 607-094-00-8 
EINECS Number: 20 1 - 1 86-8 
Uses: This compound is used as bactericide and fungicide, 
especially in food processing, a reagent in making 
caprolactam and glycerol; an oxidant for preparing epoxy 
compounds; a bleaching agent; a sterilizing agent; and a 
polymerization catalyst for polyester resins. 
Crirciiiogeri/HrIzrIrrl Clrissifictrtions 
Label Signal Word: DANGER 
Regulritory A utli ority : 

Highly Reactive Substance and Explosive (World 
Bank)‘”) 
EPAISARA 302 (EPCRA) Extremely hazardous 
substances 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Actively registered pesticide in California. 
C l e a n  A i r  A c t :  A c c i d e n t a l  R e l e a s e  
PreventionlFlammable substances, (Section 1 12[r], 
Table 3), TQ = 10,000 Ib (4540 kg) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 lb (0.454 
kg) 
EPCRA Section 3 13 Form R de nzininiis concentration 
reporting level: 1 .O% 

Description: Pcracetic acid is a colorless liquid. 
Transported and stored i n  diluted solution to prevent 
explosion. Except whcrc noted, the following data is for 
PAA diluted with 60% acetic acid: Boiling point = 105°C 
(violent decomposition @ 1 1 O O C ) .  Melting/Freezing point 
= O .  I”C.Vapor Pressure= 14.8 mmHg@25”C. Flash point 
=41  “C; 56°C (32% in  dilute acctic acid and < 6% hydrogen 
peroxide). Ilazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flammability 2, Reactivity 4 
(Oxidizer). Soluble in water. Log KO,, = Negative; < -0.9. 
Unlikely to bioaccumulate in  marine organisms. 
Iiiconipritibilitieu: This material is a powerful oxidizer. 
Thermally unstable, it decomposes violently @ 110°C. 
Concentrated material is shock- and friction-sensitive. May 
explode if concentration cxceeds 56% of carrier, due to 
evaporation. Isolate from other stored material, particularly 
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accelerators, oxidizers, organic or combustible materials, 
olefins, hydrogen peroxide, acetic anhydride, reducing 
substances. Keep away from acids, alkalies, heavy metals, 
organic materials. 
Perniissible Exposure Limits iii Air: N o  standards set. 
Peritiissible Concentratioit in Wrrter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Inhalation, ingestion, skin and/or eye 
contact. 
H(irniful Effects criitl Syinptonzs 
Short Term Exposure: Eye contact can cause severe 
irritation and burns; may cause permanent damage. Irritates 
the respiratory tract. Contact may burn the skin. Higher 
exposures can cause pulmonary edema, a medical emergency 
that can be delayed for several hours. This can cause death. 
Signs and symptoms of  acute ingestion ofperacetic acid may 
include corrosion of  mucous membranes of mouth, throat, 
and esophagus with immediate pain and dysphagia 
(difficulty swallowing), ingestion may cause gastrointestinal 
tract irritation. This is a very toxic compound. The probable 
human oral lethal dose is 50-500 mg/kg, or between 1 
teaspoon and 1 ounce for a 150 Ib persons. 
Long Term Exposure: There is limited evidence that PAA 
causes cancer in animals. It may cause cancer of  the lungs. 
High or repeated exposure may affect the liver and kidneys. 
Poiiits of Attack: Liver, kidneys and lungs. 
Medical Sirrveillrrnce: Liver and kidney function tests. 
Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes. occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. If victim is conscious, 
administer water, or milk. Do not induce vomiting. Medical 
observation is recommended for 24  to 48 hours after 
breathing overexposure, as puhnonary edema may be 
delayed. As first aid for pulmonary edema, a doctor or 
authorized paramedic may consider administering a 
corticosteroid spray. 
References: 
* U.S. Environmental Protection Agency, “Chemical 

Profile: Peracetic Acid,” Washington, DC, Chemical 
Emergency Preparedness Program (Nov. 30, 1987). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Peroxyacetic acid,” 
Trenton NJ (March 1998, revised March 1998). 
h t t p : I I ~ ~ ~ ~ w . s t a t e . n i  .us/liealtliieolilrtkwebi I482.pdf 

New York State Department of  Health, “Chemical Fact 
Sheet: Peracetic Acid,” Albany, NY, Bureau of  Toxic 
Substance Assessment (April 1986). 
California Environmental Protection Agency“Chemica1 
List of Lists,” Sacramento CA (February 1997). 

Perchloromethyl Mercaptan 

Use Type: Used a pesticide intermediate; also used in 
chemical warfare. 
CAS Number: 594-42-3 
Fornzulri: CCI,S; CCljSCl 
Alert: Not registered for use in the U.  S. 
Syiioiiynzs: Mercaptan methylique perchlore (French): 
Perchlormethylinerkaptan (Czech); Trichloroinethylsulfenyl 
chloride; Trichloromethylsulphenyl chloride PCV; 
Perchloromethanethiol; PMM; Trichloromethane sulfenyl 
chloride; Trichloromethyl sulfur chloride 
Trtirle Nmies: CLAIRSIT@ 
Producers: Cerexagr i (France) ; Car bolabs (US A) ; Chevron 
Phillips Chemical (USA); Sigma-Aldrich Fine Chemicals 

EPMOPP PC Code: 477300 
ICSC Number: 03 1 1 
RTECS Number: PB0370000 
EINECS Number: 209-840-4 
Uses: Perchloromethyl inercaptan is used as an intermediate 
in pesticide manufacture, specifically in the manufacture of 
Captan and Folpet. Has been considered as a warfare tear 
gas because of  its highly irritant properties. Not registered 
for use as a pesticide in the U. S. 
Regrrlritory Authority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)‘”’ 

EPA/SARA 302 (EPCRA) Extremely hazardous 

Permissible Exposure Limits for Chemical 

The “Director’s List” (CALIOSHA) 

(SA) 

( os HA)(“) (former U S S K)(4 ’1 (Severa I States)‘””’ 

substances 
U.S. DOT Inhalation Hazard Chemicals 

Contaminants (CALIOSHA) 

OSHA 29CFR19 10.1 19, Appendix A, Process Safety 
List of Highly Hazardous Chemicals, T Q  = 150 Ib (67.5 

Canada, WHMIS, Ingredients Disclosure List 

Appendix B), severe pollutant 

kg) 

U.S. DOTRegulated Marine Pollutant(49CFR172.101, 

Description: Pale yellow, oily liquid. Unbearable, foul- 
sinelling odor. Insoluble in  water. Molecular weight 
185.89. Boiling point = 147°C (decomposes). Vapor 
pressure = 2.8 minHg @ 20°C; 0.39 kPa @ 20°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 0, Reactivity 0. 
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Irzconiputibilities: Water contact forins hydrochloric acid, 
sulfur, and carbon dioxide. Reacts with alkalies, amines, hot 
water alcohols, oxidizers, reducing agents, iron, and steel. 
Attacks most metals. 
Permissible Exposure Lintits in Air: The Federal 
standard,i58) the HSE‘”) T W A  and the ACGIH“) TWA value 
is 0.1 ppin (0.8 mgim’). There is no STEL value set. The 
NIOSH(*) IDLH level = 10 ppm. The former USSR- 
UNEPiIRPTC project(43) has set an MAC in  workplace air of  
1 .O ingiin.’ Several states have set guidelines or standards for 
PMM in ambient air@’) ranging from 8.0 pgim’ (North 
Dakota) to 13.0 pg/in3 (Virginia) to 16.0 pglin’ 
(Connecticut) to 19.0 pgim3 (Nevada). 
Deternziiiatioiz iii Air: Sample collection by charcoal tube, 
analysis by gas liquid chromatography. 
Pernzissihle Concentrtrtioii iii Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrrrnifiil Effects w i d  Syntptonts 
Sliort Tern? Exposure: Irritates the eyes, skin, and 
respiratory tract. Higher exposures can cause pulmonary 
edema, a medical emergency that can be delayed for several 
hours. This can cause death. Signs and symptoms of  acute 
exposure to Perchloromethyl-mercaptan inay lead to liver, 
heart, and kidney damage. Respiratory effects include 
coughing, dyspnea (shortness of  breath), painful breathing, 
and lung congestion. Tachycardia (rapid heart rate) is often 
observed. Nausea, vomiting, abdominal cramping and 
diarrhea may also occur. Contact with Perchloromethyl 
mercaptan inay result in severe dermatitis (red, inflamed 
skin), conjunctivitis (red, inflamed eyes), and burns with 
ulceration and severe pain. May cause death or permanent 
injury after short exposure to small quantities. Brief 
exposure to lower concentrations inay produce central 
nervous system depression and lung, liver, and heart 
congestion. Severe exposures may be fatal. May be absorbed 
through the skin in quantities sufficient to  cause general 
toxic effects. Ingestion may cause damage to mucous 
membranes and result in pain and burning of the mouth and 
throat, nausea, vomiting, cramps, and diarrhea. In severe 
cases, tissue ulceration and CNS depression may occur. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. 

References: 
New Jersey Department of  Health and Senior 
Services, “Hazardous Substance Fact sheet, 
Perchloromethyl Mercaptan,” Trenton, NJ (June 1989, 
revised February 2000). 
h t tp : / / J ~ Y \ Y .  s tatc . n i .us/ health ’eo hit- tkwc bi 1 3 8 0. pd f 
U. S. Environmental Protection Agency, “Chemical 
Profile: Perchloromethyl Mercaptan,” Washington, DC, 
Chemical Emergency Preparedness Program (Nov. 30, 
1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Perfluidone (ANSI) 

Use Type: Herbicide 
CAS Number: 37924-13-3 
Forniulri: C ,4H ,,F,NO,S, 
Alert: PBliGordon voluntarily canceled the registration of 
Destun for use on tobacco in October, 1994. Believed to be 
obsolete or discontinued. The European Commission has 
not allowed it to be an active ingredient since July 25,2003. 
Syrtonynzs: CaswellNo. 903D; Methanesulfonamide, I ,  I ,  1 - 
trifluoro-N-(2-1nethyI-4-(phenylsulfonyl)phenyl)-; 2-  
Methyl-4-(plienylsulfonyl)trifluoromethanesulfo1ia1ialide; 
N - ( 4 - P h e n y l s u l f o n y l - o - t o l y l ) -  I ,  I ,  I - 

trifluoromethanesulfonainide; 1,  I ,  1 -Trifluoro-N-[2-methyl- 
4-(phenylsulfonyl)phenyl]methanesulfonainide 
Trade Nmzes: DESTUN@, PbiiGordon (USA) canceled; 
MBR 8251@; SB 1528@; W L  43423@ 
Producers: PBIIGordon (USA) 
Clienzicrrl Clms: Sulfonanilide; sulfonamide 
EPA/OPP PC Code: 10800 1 
Crilijoriiici DPR Clreniical Code: 1 895 
Uses: Not registered in the U.S. Used to control nutsedge 
species, some grasses and broadleaf weeds in  flue-cured 
tobacco crops. 
C(irciiiogeii/Hrrzcrrrl Clrrssificutioris 
Label Signal Word: CAUTION, DANGER 
Description: Crystalline solid. Odorless. Soluble in  water; 
solubility = 64 ppm. Melting point = 143- 145°C. Molecular 
weight = 379.4. Vapor pressure = Vcry low < I  x 10.’ 
mm H g. 
liiconzputibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. Forms nitrogen oxides. 
sulfur oxides, and fluorine when heated to decomposition. 
Permissible Coriceiitrrrfioii iii Wrrter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
II(rrnfir1 Eflects m i  (1 Sy nip t onis 
Sliort Term Exposure: Irritates eyes, skin, and respiratory 
tract. May be poisonous if ingested. 
Points of Attrrck: Liver 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
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15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

Pesticide Management Education Program, 
“Perfluidone (Destun) Herbicide Profile 9/85,” Cornell 
University, Ithaca, N Y  (September 1985). 
http://pmep.cce.cornell.edu/profiles/herb- 
rrowthre.~/naa-riinsulfuron/perfluidone/herb-prof- 
perfluidone.htm1 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Phenmedipham 

Use Type: Herbicide 
CAS Number: 13684-63-4 
Furniulri: C,,H,,N?O, 
Synonyms: Carbamic acid, (3-methylphenyl)-, 3- 
[ ( i n  e t h o x y c a r b o n y  I )  a in i n 01 p h e n y 1 3 - 
[ ( M e t  h o x y c a r  b o n y  I ) a m  i n  0 1  p h e n  y 1 N - (  3 - 
methy1phenyl)carbamate; Carbanilic acid, m-methyl-, ester 
with methyl-nz-hydroxycarbanilate (8CI); Fenmedifam; 
Carbanilic acid,  MI-hydroxy-, metnyl ester, m- 
methylcarbanilate (ester) (8CI); ni-Hydroxycarbanilic acid 
met  h y 1 nz - 

h y d r o  x y c a r b a n  i 1 a t e  3 - 
( M e t h y l p h e n y 1 ) c a r b a m i c  a c i d  3 -  
[(methoxycarbonyl)amino]phenyl ester; Methyl 3-(m- 
t o  I y 1 c a r  b a in o y I o x y  ) p h e n y I c a r  b a in a t e  3 - 
Methoxycarbonylaminophenyl N-3’-methylphenylcarbamate; 
P h enmed i phame 
Trrrrle Nrinies: AIMSAN’; BETAMIX@ (phenmedipham + 
d e sine d i p h am) ,  ( G  er  in any)  ; 
BETANAL’; CQ 145 I @  (phenmedipham + desmedipham + 
ethofumesate), Bayer Cropscience (Germany); EC herbicide 
(phenmedipham + desmedipham + ethofumesate); EP 452a; 
KEEPER@; KEMlFAM@; MSS HERBASAN@, Whyte 
Agrochemicals (UK); N A  305@ (phenmedipham + 
desmedipham + ethofumesate), Bayer Cropscience 
(Germany); NA 30Sau (phenmedipham + desmedipham + 
e t h o f u  in e sate) ; + 
ethofumesate), Makhteshim-Agan Industries (Israel); 
PROGRESS@ (phenmedipham + desmedipham + 
ethofumesate), Bayer Cropscience (Germany); S-4075@; 
SCHERING 4072@; SN 38584@; SPIN-AID@, Bayer 

e s t e r  ; 

es te r  /?I - in e t h y 1 c a r  b an i I a te  ; Met  h y 1 
in -in e t h y I c a r  b a n  i I a t e  ; 

B a y e  r C r o p  S c i en c e 

P 0 W E  RT W IN cs ( p he n in e d i p h am 

Cropscience (Germany); SYNBETAN-P@; TWIN”, 
Makhteshim-Agan Industries (Israel); VANCARD@ 
Producers: Bayer Cropscience (Germany); Calliope 
(France); Ki-Hara Chemicals Ltd. (UK); Makhteshim-Agan 
Industries (Israel); Whyte Agrochemicals (UK) 
Clieniical Clriss: B is-carbamate 
EPMOPP PC Code: 098701 
Crilifurnia DPR Clienzicrrl Corle: 675 
Uses: A post-emergence herbicide for control of  annual 
broadleaf weeds and grasses in sugar beets, spinach, 
strawberries, and sunflowers. 
ti.S. Mrixinzuni Allowable Residue Levels f o r  
Plierrnterliplirinz (40 CFR 180.278): 

CROP PPm 
Beet, garden, roots 0.2 
Beet, sugar, roots 0.1 
Beet, sugar, tops 0.1 
Spinach 0.5 
Crrrciiiogeiz/Hrizrrrrl Clrissificritions 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulritory Authority: 

Actively registered pesticide in California. 
Description: Colorless crystalline solid or needles. 
Odorless. Very slightly soluble in water: solubility = 1 ing/L 
@ 20°C; 4.7 mg/L @ 25°C. Molecular weight = 300.32. 
Density = 0.28 g/cm3 @ 20°C. MeltingiFreezing point = 

139-144°C. Vapor pressure = 1 x lo-’’ inmHg @ 25°C. 
1iiconi~)ritibilitie.~: Noncorrosive. May form explosive 
materials with phosphorus pentachloride. 
Permissible Coricentrrition in Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion, inhalation. 
Hrirniful Effects rinrl Synzptonis 
Short Terni Exposure: Eye pup i Is are smal I ,  b I urred v i s i on, 
eye watering, runny nose, cough, shortness of breath, 
salivation, nausea, stomach cramps, diarrhea, and vomiting, 
increased blood pressure, profuse sweating, hypermotility, 
hallucinations, agitation, tingling of  the skin, slow 
heartbeat, convulsions, fluid in lungs, loss ofconsciousness, 
incontinence, breathing stops, death. Carbamates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Esposure: A pot en t cho I i nes t erase i n h i b i to r ; 
cumulative effect is possible. This chemical may damage 
the nervous system with repeated exposure, resulting in  
convulsions, respiratory failure. May cause liver damage. 
Points ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicul Siir veillrin ce: Me d i ca  I o bs e I. va t i on i s 

recommended for 24 to 48 hours after breathing 
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overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at regular 
times after that, the following are recommended: P l a s m  and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
inay be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of  poisoning is increased, even 
if results are in lower ranges of  “norinal.” Reassignment to 
work not involving carbainate pesticides is recoininended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of  the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the inucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbainate pesticides, 
iininediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an uiicoiiscious person. Get 
medical aid. Do N O T  induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of  
activated charcoal (2 oz in 8 oz of  water). If victim is 
UNCONSCIOUS OR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In sonie cases you i77uy be 
specifically instructed by poison control to induce vomiting 
by wuy of 2 tablespoons of syrup of ipecac (adult) washed 
down with u cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbainate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bag11nask apparatus. If breathing is 
difficult, administer oxygen through baghnask apparatus 
until medical help arrives. Do not leave victim unattended. 

Note to physician or airthorized medical personnel. 
Administer atropine, 2 mg (1130 gr) intramuscularly or 
intravenously as  soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs 
ofatropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 ing 
ingikg ofatropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI inay be contraindicated in the case of  some 
carbamate poisonings. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ P h e n m e d i p h a m , ”  4 0  C F R  1 8 0 . 2 7 8 ,  
www. e m .  rov.lpes t i c id esifoodiv i ecv t o I s . ti tin 

Pest ic ide M a n  a g  em e n t Educat ion P rogr  a in, 
“Phenmediphain (Betanal, Spin-Aid) herbicide Profile 
2/85,” Cornell University, Ithaca, NY (February 1985). 
littp://pme~.cce.cornell.eduiprofiles~herb-erowthree1naa- 
r i m s u I f u r  o n 1 p  h e n in e d i p h a in 1 h e r b - p r o  f -  
pheninediphain.html 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Phenol, 3-(I -methylethyl)-, methyl 
carbamate 

Use Type: Insecticide 
CAS Nirnzher: 64-00-6 
Forniula: C,,H,,NO, 
Synonyms: Carbainic acid, methyl-, ni-cumenyl ester; 177- 

Cuinenol methylcarbarnate; nz-Cumenyl niethylcarbamate; 
ENT 25,500; ENT 25,543; HIP; 3-lsopropylphenol 
methylcarbamate; 3-lsopropylphenol-N-inethylcarbamatc; 
ni-Isopropylphenol inethylcarbatnate; in-Isopropylphenol- 
N-  in e t h y 1 c a r  b a in a t e ; 3 - ( 1 - M e t h y I e t h y I ) p h e n o I 
methylcarbarnate; Methylcarbamic acid /n-c~imenyI ester; 
177-Psopropylphenyl methylcarbamate; ni-lsopropylphenyl- 
N-methylcarbamate; 3-Isopropylphenyl methylcarbamate; 
N-Methyl-m-isopropylphenyl carbamate; N-Methyl-3- 
isopropylphenyl carbamate 
Trrrrle Nrmies: COMPOUND 10854@; H 5727@; I I 8757‘. 
HERCULES 5727@; HERCULES AC 5727@; OMS-1 j S ,  

UC 10854@; UNION CARBIDE UC 10,854’, Union 
Carbide (USA) 
Producers: Union Carbide (USA) 
Ciienzicrrl Clriss: Carbainate 
EPMOPP PC Corle: 04780 1 
R TECS Nuniber: F B 7 8 7 5 000 
Uses: Not registered in the U.S. 
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Regulatory Authority: 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0.056; Nonwastewater (ingikg), 1.4 as rn- 

cumenyl methylcarbamate. 
EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 500/10,000 Ib (22714,540 kg) 
EPCRA Section 304 RQ: EHS, 1 Ib (0.454 kg) 

Description: White crystalline solid. Odorless. Slightly 
soluble in water. 
hconipatibilities: Incompatible with strong alkalies. May 
form explosive materials with phosphorus pentachloride. 
Permissible Exposure Limits in Air: N o  OEL have been 
established. 
PernJissih/e Conceritratioii in Wfrter: N o  criteria set. Runoff 
from spills or fire control may cause water pollution. 
Roirtes of Entry: Inhalation, skin andlor eye contact, 
ingestion. May be absorbed though the skin. 
Hrrriitfrrl Effects and Syniptonrs 
Short Term Exposure: Eye pupils are small, blurred vision, 
eye watering, runny nose, cough, shortness of  breath, 
salivation, nausea, stomach cramps, diarrhea, and vomiting, 
increased blood pressure, profuse sweating, hypermotility, 
hallucinations, agitation, tingling of the skin, slow heartbeat, 
convulsions, fluid in lungs, loss of consciousness, 
incontinence, breathing stops, death. Carbaniates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbatnates spontaneously detach from the enzymes. 
Long Temz Esposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttrrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
MerlicrilSurveillririce: Medical observation is recommended 
for 24  to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. As first aid for 
pulmonary edema, consider administering a corticosteroid 
spray. Cigarette smoking may exacerbate pulmonary injury 
and should be discouraged for at least 72 hours following 
exposure. Before employment and at regular times after that, 
the following are recommended: Plasma and red blood cell 
cholinesterase levels (tests for the enzyme poisoned by this 
chemical). If exposure stops, plasma levels return to normal 
in 1-2 weeks while red blood cell levels may be reduced for 
1-3 months. When acetylcholinesterase enzyme levels are 
reduced by 25% or more below preemployment levels, risk 
of  poisoning is increased, even if results are in lower ranges 
of “normal.” Reassignment to work not involving carbainate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 

First Aid: Speed in removing material from skin is of  
extreme importance. Eye: Contact can cause dangerous 
amounts of  these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty of warm or cold water 
(NO hot water) for at least 15 minutes, occasionally lifting 
the upper and lower eyelids. Get medical aid immediately. 
Skin: Get medical aid. Skin and/or eye contact can cause 
dangerous amounts of  these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for carbamate pesticides, immediately flush 
skin with plenty of soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated; protect eyes. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do NOT 
induce vomiting.* If conscious, alert, and able to swallow, 
rinse mouth and have victim drink 4 to 8 ounces of water. 
Check to see if poison control instructs you to use ipecac 
syrup, otherwise administer slurry of  activated charcoal (2 
oz in 8 oz of  water). If victim is zinconscioiis or huving 
convulsions, do nothing except keep victim warm. * I n  so~iie 
cases you /nay be specifically instvucted by poison control 

to induce voniiting b j  wuy of 2 tuhlespoons ojsyriip qf 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Inhululion; Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
carbamate pesticides, immediately remove the victim from 
the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT L I S ~  

mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physiciun or uiilhorized tiiedicul 
personnel. Administer atropine, 2 mg (1130 gr) 
intrainuscularly or intravenously as soon as any local or 
systemic signs or symptoms of  an intoxication are noted; 
repeat the administration of atropine every 3 to 8 minutes 
until signs of  atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mg/kg of  atropine; repeat at 5 to 10 minute 
intervals . Watch res p i rat i on, and re move bro nch ia I 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Medical note: 2-PAMCI may be 
contraindicated in  the case of some carbamate poisonings. 
Referemes: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

P he not h iazi ne 

Use Type: Insecticide 
CAS Nirniher: 92-84-2 



 

688 Phenothiazine 

Forniulcl: C,,H,NS; S(C,H,),NH 
Alerf: There are no current EPA registrations for 
phenothiazine. 
Synorzyms: Dibenzoparathiazine; Dibenzothiazine; Dibenzo- 
1,4-thiazine; ENT 38; Feeno; Fenothiazine (Dutch); 
Fenotiazina (Italian); Phenthiazine; Thiodifenylatnine 
(Dutch); Thiodiphenylainin (German); Tiodifenilamina 
(ltal ian) 
Tr N (1 e A G R A Z I N E @ ; N u  ni es : A F I - T I A Z I N @ ; 
A N T I V E R M ~ ;  B I V E R M @ ;  C O N T A V E R N @ ;  
F E N O V E R M ~ ;  F E N T I A Z I N ~ ;  H E L M E T I N A ~ ;  

P A D O P H E N E ~ ;  P E N T H A Z I N E ~ ;  P H E N E G I C ~ ;  
P H EN OSAN@; P H EN ov E R M  @; P H E N  ov I s@; 

S O U F R A M I N E ~ ;  V E R M I T I N ~ ;  WURM-THIONAL@; XL- 
50@ 
Producers: AstraZeneca (UK); Avecia (UK); Clariant 
(Switzerland); ICI Group (UK); Kawaguchi Chemical 
Industry (Japan); Merck (Germany); Orica (Australia); 
Suinitomo Chemical (Japan) 
EPMOPP PC Code: 06450 1 
Crrliforiiia DPR Clremicrrl Code: 475 
ICSC Number: 093 7 
RTECS Nirniber: SN.5075000 
Uses: Phenothiazine is also used as anthelmintic in medicine 
and in veterinary medicine to rid farm animals of internal 
parasites; it is used widely as an intermediate i n  
pharmaceutical manufacture; polymerization inhibitor and 
antioxidant. There are no pesticide uses for phenothiazine 
currently registered with the U.S. EPA. 
Regulrrtory Authority: 

Air Pollutant Standard Set (ACGIH)“) (NIOSH)‘” 
(Several States)(“) 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/OS H A) - The “Director’s List” (CALIOSHA) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Phenothiazine is a greenish-yellow to greenish- 
gray crystalline solid. Slight odor and taste. Practically 
insoluble in water. Boiling point = 37 1 “C (decomposes). 
MeltingiFreezing point = 182°C (sublimes @ I  30°C @ 
11nmHg). Log KO, = 4.18. Values above 3.0 are likely to 
bioaccumulate in marine organisms. 
Imoniputibilities: Contact with strong acids, acid fumes, or 
elevated heat produces sulfur oxides and nitrogen oxides. 
Permissible Exposure Limits in Air: There is no OSHA”) 
PEL. NIOSH”) and ACGIH“) recoininend a TWA of  5 
mgIin3 with the notation “skin” indicating the possibility of  
cutaneous absorption. The STEL value is 10 ing/ni’. Several 
states have set guidelines or standards for Phenothiazine is 
ambient air@()) ranging from 50 ,ug/m3 (North Dakota) to 80 
,ug/in’ (Virginia) to 100 pg/m3 (Connecticut) to 1 19 ,&n’ 
(Nevada). 

LETHELMIN@; NEMAZENE@; NEMAZINE@; ORIMON’; 

PHENOXUR@; PTZ@. Avecia (UK); RECONOX@; 

Pernzissible Concentration in Water: N o  criteria set, but 
runoff from spills or fire control inay cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Skin absorption. 
Hrimzful Effects and Synzpfonis 
Short Ternz Exposure: Phenothiazine can affect you when 
breathed in and by passing through your skin. Exposure can 
irritate the skin and eyes. Exposure can cause an 
inflammation in  the eye (keratitis). This can also be made 
worse by sunlight (photosensitization) and cause a severe 
skin reaction with rash and color changes. Can cause a 
severe allergic liver reaction. High levels of exposure may 
affect the blood cells causing heinolytic anemia, and toxic 
liver degeneration. Exposure may affect the nervous system, 
causing muscle twitching and shaking. May affect heart 
rhythm, causing irregular heartbeat. 
Long Tern1 Esposure: Repeated or prolonged contact with 
skin may cause dermatitis and allergy. Can cause kidney 
and liver damage. Repeated or prolonged contact may cause 
skin sensitization as well as skin photophobia (abnormal 
visual intolerance to light). There is limited evidence that 
this chemical may damage the developing fetus. Several 
related phenothiazine compounds have been associated with 
human tertogenic effects. 
Points of Attrrck: Skin, cardiovascular system, liver, 
kidneys, and heart. 
Merlicul Sirrveillrrice: For those with freqiient or 
potentially high exposure (half the TLV or greater, or 
significant skin contact), the following are recommended 
before beginning work and at regular times after that: Exam 
of  the nervous system and eyes. Liver function tests 
especially bile salts. Complete blood count. Evaluation by 
a qualified allergist, including careful exposure history and 
special testing, inay help diagnose skin allergy. EKG. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of  Health, “Hazardous 
Substance Fact Sheet: Phenothiazine,” Trenton, NJ 
(June 1986, revised May 2000). 
http:liwww.state.ni .usheal  t h ~ e o h ~ i ~ t l ~ w e b i  I J8O.pdf 
California E nv i ronni e n ta I Prot cc t i on Agency “C he iii i ca I 
List of Lists,” Sacramento CA (February 1997). 
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D-P henoth ri n 

Use Type: Insecticide 
CAS Number: 26002-80-2 
Formula: C23H2603 
Synonynis: A 1 3 - 2 9 0 6 2 ;  C a s w e l l  N o .  6 5 2 B ;  
Cyclopropanecarboxylic acid, 2,2-dimethyl-3-(2-methyl- 1 - 
p r o  p e n y I )  - , ( 3 - p h e n o x y p h e n  y 1 ) e s t e r  ; 
Cyclopropanecarboxyl ic  acid,  2 ,2-dimethyl-3-(2-  
m e t  h y  I p r o p e n y  I ) - ,  e s t e r  ; 
Cyclopropanecarboxylic acid, 2,2-dimethyl-3-(2-1nethyl-l- 
propeny1)-, (3-phenoxypheny1)methyl ester; 2,2-Dimethyl-3- 
(2-methyl- 1 -propenyl)cyclopropanecarboxyl ic acid (3 - 
phenoxypheny1)methyl ester; ENT 27972; EPA Fenotrina 
(Spanish); Fenothrin, (%)-; (+)-cis,trans-Fenothrin; 
Fenothrin, (+)-cis,trans-; Fenothrin, Forte; (+)-cis,trans- 

p h e n o t h r i n ; 3 - P h e n o x  y b e n z y  1 d -Z/E 
chrysanthemate; 3-Phenoxybenzyl d-Z/E chrysanthemate; 3- 
P h e n  ox y b e n z y  I 3 - 
Phenoxybenzyl cis, trans-chrysantliemate; 3-Phenoxybenzyl 
( 1  RS)-cis,trans-chrysantlieinate; 3-Phenoxybenzyl (*)- 
cis, trans-chrysantliemate; r~~-Phenoxybenzyl2,2-dimethyl-3- 
( 2  -in e t h y 1 p r o p  e ny  I)c y c 1 o p r o  p a n  e c  a r  b o x y  1 a t e  ; 3 - 
P h e n o x y b e n z y  1 2 -d i in e t h y 1 - 3 - ( m e t  h y 1 p r o p  e n y I )  
c y c 1 o p r o p a n e c a r b  o x y 1 a t e  ; 3 - P h e n o  x y b e ii  z y  1 
(1 RS,3RS; I RS,3SR)-2,2-diinethyl-3-(2-metIiylprop- 1 - 
eny1)cyclop ropanecarboxylate; 3-Phenoxybenzyl( 1 RS)- 
c is, t r a n s  - 2 , 2  - d i in e t h y 1 - 3 - ( 2  - m e t h y I p r o  p - 1 - 
eny1)cyclopropanecarboxylate; 3-Phenoxybenzyl( 1 RS)- 
( Z )  , ( E )  - 2 , 2  - d i in e t h y 1 - 3 - ( 2  -in e t h y 1 p r o  p - 1 - 
eny1)cyclopropanecarboxylate 
TrrrrleN(rnzes: FORTE’; MULTICIDE-2154@; OMS 1809@; 
OMS 18 10’; PHENOXYTHRIN@; PT-5 15; S-2539@; 

Note: The U.S. EPA currently lists 724 active or canceled 
products, 242 of which are active. Most products are for 
residential flying insect control, e.g., fleas, wasps, flies, 
mosquitoes. 
Producers: K-Hara Chemicals Ltd. (UK); Changzhou 
Kanginei Chemical Industry Co., Ltd. (China) 
Chemicrrl Clrrss: Pyrethroid 
EPMOPP PC Code: 069005 
Crrliforttici DPR Clreniicril Code: 2093 
ICSC Nuniber: 03 13 
RTECS Nirntber: GZ1915000 
Uses: Used world-wide to  control household insects and to 
protect stored grain. It is frequently formulated with other 
insecticides and is formulated in a number of  carriers 
(aerosols, oil, dust, emulsifiable concentrates), and in 
powders, shampoos and lotions. 
Crrrciiiogen/HazrrrrI Clrrssifictrtions 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 

in e t h y 1 

in - p h e  n o x y  b e n z y  1 

P h e n o t h r i n ; 

 cis, t r a n s - c  h rysat i  t h e m  a t  e ;  

SUMETHRIN’; S U M I T H R I N ~ ;  W E L L C I D E ~  

Regulatory Authority: 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de minirnis concentration 
reporting level: 1 .O% 

Description: Pale yellow to yellow-brown liquid. Insoluble 
in water. Molecular weight = 350.5. Vapor pressure = 10 Pa 
@ 20°C. May be highly toxic to marine life. 
Iticompcrtibilities: May react viol en t 1 y with strong 
oxidizers, bromine, 90% hydrogen peroxide, phosphorus 
trichloride, silver powders or dust. Incompatible with silver 
compounds. Mixture with some silver compounds forins 
explosive salts of  silver oxalate. 
H(rrn2ful Effects r ind Syniptonis 
Short Terni Exposure: Pyrethroids can affect you when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, 
fatigue, and restlessness, rhinorrhea (discharge ofthin nasal 
mucous). 
Long Term Exposure: High or repeated exposure can 
cause lung allergy (with cough, wheezing andlor shortness 
of  breath) or hay fever symptoms (sneezing, runny or stuffy 
nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnorinal chest x-ray. 
Repeated attacks may lead to permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy 
can occur with weakness and collapse. 
Points ofiittrrck: Respiratory system, skin, central nervous 
system, liver and kidneys. 
Merlicul Surveillrmce: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time of  the test. Consider chest 
x-ray if lung symptoms are present. Evaluation by a 
qualified allergist, including careful exposure history and 
special testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iinmediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

International Programme on Chemical Safety (IPCS), 
“Environmental Health Criteria, d-Phenothrin,” Geneva, 
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“Environmental Health Criteria, d-Phenothrin,” 
Geneva, Switzerland. (1 990). 
http://www. inche1n.o1-~/clocuments/ehcellc:ehc96.littn 
Journal of Pesticide Reforin, “Insecticide Factsheet, 
Sumithrin (d-Phenothrin),” Northwest Coalition for 
Alternatives to Pesticides, Eugene, OR, Suiiiiner 2003, 
Vo I 23, No. 2. h t tp ://www . pes t i c i de. ortiisurn i th I- i t i .  pdi. 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Phenthoate 

Use Type: Insecticide and acaricide 
CAS Number: 2597-03-7 
For~iiulrr: C ,2H I ,0,PS2 
Syiioiiynzs: Acetic acid, (0 ,O-d  i me t hy Id it h io p hosp hory I 
pheny1)-, ethyl ester; Dimephenthioate; dimephenthoate; 
Dimethenthoate; 0, 0-Dimethyl-S-( 1 -carboethoxybenzyl) 
dithiophosphate; O, O-Ditnethyl S-a-(ethoxycarbony1)benzyl 
p hos p horo t h i o I o t h i on a te  ; 0 , O -  D i me  t h y I -S-ae t hoxy- 
carbonylbenzyl phosphorodithioate; 0,O-Diinethyl-S- 
(phenylacetic acid ethyl ester) phosphorodithioate; U,O- 
D i in e t h y 1 -S- ( p h e n y I)(  c a r  bo e t h ox y ) iii e t h y 1 p h o s p h o ro 
d i t h i oat e ; [Dime t h y 1 -S- ( p h e n y 1 e th ox y car b o n y 1 in e t h y I )  
phosphorothiolothionate]; ENT 23,438; ENT 27,386GC; S- 
[a-(Ethoxycarbonyl)benzyl] O,U-dimethyl phosphoro 
d it h i o a t e ; S- a- E t h o x y c a r b o n y I b e n z y I - 0 , O -  d i in e t li y 1 
phosphorodithioate; S-a-Ethoxycarbonylbenzyl dimethyl 
p h o s  p h o r o  t h io 1 o t h i o n a  t e ; E t h y 1 -a-  [ ( d  i i n  e t h o x y 
phosphenothioyl)thio] benzeneacetate; Ethyl-0, 0-dimethyl 
phosphorodithioylplieiiyl acetate; Ethyl ester of 0,O- 
diinethyldithiophosphoryl a-phenyl acetate acid; S- 
E t h y 1 in e r c a p t o p h e n  y I a c e t a  t e - O, O - d i in e t h y I 
phosphorodithioate; (0, O-Diinethyldithiopliosphorylphenyl) 
acetic acid ethyl ester; Ethyl inercaptophenylacetate-0, O- 
dimethyl phosphorocithioate; Fenthoate; Phosphorodithioic 
acid, 0,O-dimethyl ester, S-ester with ethylinercapto 
phenylacetate 
Trrrrle Nrrnrrs: AIMSAN@; BAY 3305 l@, Bayer 
Cropsc ience  (Germany);  B A Y  ER- 185 1 Om,  Bayer 
Cropscience (Germany); CIDEMUL@; CIDIAL@, canceled; 
ELSAN@; ERUCIN@; ERUSAN@; L-56 1 @; MONTECATINI 
L-561@; NSC-190978@; OMS 1075@; PAP@; PAPTIIIONu; 
PHENDAL@; ROGODIAL@; S 2940@; TANONE@”; TH 346- 

Prorlircers: Agsin (Singapore); Bharat Rasayan (India); 
Bayer CropScieiice (Germany) 
Clieriiical Clrss: Organophosphate 
EPMOPP PC Corle: 10490 1 
Uses: Not registered in the U.S. A broad spectrum 
insecticide used to control pests such as aphids, mosquito 
larvae, houseflies, blowflies and scales on cotton, rice, fruit 
and vegetable crops and ornamentals. Also used around 
agricultural buildings. 

I@; TSIDIAL@ 

Crrrcinogeri/H(rzrrrrl Cl~rssrjicritioiis 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulrrtory Autliority: 

DOT Inhalation Hazard Chemicals 
Descriptioii: Light yellow oily liquid. Odorless. Soluble in 
water; solubility = 1 1  ppin @ 20°C. Molecular weight 
320.39. MeltingiFreezing point = 17.8”C. Density = 1.22. 
Vapor pressure = 2.6 x 10 ininHg @, 20°C; 5 x lo-‘ 
inmHg @ 40°C. 
I~iconiputibilities: May react violently with antimony(V) 
pentafluoride. Incompatible with lead diacetate, 
magnesium, silver nitrate. Keep away froin oxidizers, 
sulfuric acid, caustics, ammonia, aliphatic amines, 
a I kan  o 1 am i n e s ,  o x  ides ,  
epichlorohydrin. Moisture may cause hydrolysis or other 
forins of  decomposition. 
Perniissihle Exposure Liniits in Air: 
Determiiration in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatograpIiyiFIaine ionization 
detection; NIOSH IV, Method #5600,  Organopliospliorus 
Pesticides.(ls) 
Permissible Coriceritrrrtiorz in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrrrniful Effects (riid Syniptonis 
Short Term Esposi~rc: Eye pupils are small, blurred vision, 
eye watering, runny nose, cough, shortness of  breath, 
salivation, dizziness, nausea, stomach cramps, diarrhea, and 
vomiting, increased blood pressure, profuse sweating, 
hyperinotility, hallucinations, irritability, tingling of the 
skin, drowsiness, slow heartbeat, convulsions, fluid in 
lungs, loss of  consciousness, incontinence, breathing stops, 
death. Organophosphates inhibit the action of 
acetylcholinesterase enzymes, and alter the way in which 
nervous impulses are transmitted. The effects can last for 
hours, days, or much longer. The action of the enzymes is 
reestablished after new enzymes are formed. 
Lorig Teriii Exposure: Chol inesterase inhibitor; cuinulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attcrck: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medical Sur veillrrii ce: M e d i c a I o b se  rva t ion is 
recoininended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material fiom eyes and skin 
is of extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty of warm or cold water 

i s o c  y a t i  a t  e s ,  a 1 k y I e n  e 
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(NO hot water) for at least 15 minutes, occasionally lifting 
the upper and lower eyelids. Get medical aid immediately. 
Skin: Get medical aid. Skin contact can cause dangerous 
amounts of  these chemicals to  be absorbed into the 
bloodstream. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately flush 
skin with plenty of  soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated. Ingestion: Call poison 
control. Loosen all clothing. Never give anything by mouth 
to an unconscious person. Get medical aid. Do NOT induce 
vomiting.* If conscious, alert, and able to swallow, rinse 
mouth and have victim drink 4 to 8 ounces ofwater do NOT 
induce vomiting but immediately administer slurry of 
activated charcoal (2 oz in 8 oz of  water). If victim is 
unconscious or having convulsions, do nothing except keep 
victim warm. *In some cases YO14 riiay be specifically 
instructed by poison control to induce voiiiiting by MUJ~ of 2 
tablespoons of syrup of ipecac (adiill) washed down with a 
cup of water. Do NOT give activated charcoal before or with 
ipecac syrup. Inhalatioii: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagiinask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physiciati OY authorized iiiedicul personnel. 
Administer atropine, 2 nig (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes to 
physician or authorized niedical persont7el: N -  
niethylpyridiniuin-2-aldoxiine (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring norinal activity to by 
removing the phosphorylating group. The combination of  
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2.5 gm in 100 nil of 
sterile water or in  5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give I gin of  2-PAMCI in 3 ml of  distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or ifinuscle fdsciculation or convulsions 
recur. Also Diazepam, an anticonvulsant, might be 
considered. 

References: 
International Programme on Chemical Safety (IPCS), 
"Data Sheets on Pesticides, Phenthoate," Geneva, 
Switzerland, 
http://www. incIiein.org1docuinents/pds/pds/pest48 
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Use Type: Fungicide and herbicide 
CAS Number: 62-3 8-4 
F U ~ I ~ I L I I K  C,H,Hg02; C,H,HgOOCCH, 
Alert: There are no pesticide applications currently 
registered with the U.S. EPA. Phenylniercury acetate is a 
teratogen and should be handled with extreme caution. 
Syn o 11y iiis: (French ) ; 
(Aceato)phenyhnercury: acetato fenilmercurio (Spanish); 
Acetic acid, phenylinercury derivitive; Benzene, 
(acet0xyinercuri)-; Benzene, (acetoxymercurio); Femma; 
Fenyhnercuriacetat (Czech); FMA; Mercuriphenyl acetate; 
Mercury(l1) acetate, phenyl; Mercury, (acetoxy)phenyl-; 
Octan fenylrtutnaty (Czech); Phenomercury acetate; 
P h e n y 1 iii u r c  u r i a c e t a t e  ; ace ta te  ; 
Phenylquecksilberacetat (German); PHIX; PMA; PMAC; 
Pmacetate; PMAL; PMAS 
Trrirle Nriiiies: AGROSAN@; AGROSAND'; AGROSAN 
GN 5@; ALGIMYCIN@; ANTlMUClN WDR'; BUFEN": 

C O N T R A  C R E M E @ ;  C O S A N @ ;  DYNACIDE";  
FUNCITOX OR@; GALLOTOX@; HL-33 1'; HONG 
KIEN@; HOSTAQUICK@; INTERCIDE@, Akzo Nobel 
(Netherlands), canceled 8/13/1990; KWIKSAN'; 

MERSOLITE@, Troy Chemical (USA), canceled 
10110/1989; METASOL 30@; NORFORMS@; NUODEX 
PMA@, Creanova  (USA) ,  canceled 811 311 990; 
NYMERATE@; PAMISAN@; PHENMAD'; PURASAN- 
SC-10'; PURATURF loa; RIOGEN'; QUICKSAN"; 
SANITIZED SPG@; SC-I 10'; SCUTL@; SEEDTOX': 

Ace tat e p hen y I merc ur i q ue 

P h e n y 1 in e r c u r i c 

c E K u s I L@ ; c E L M E R@ ; c E R E s AN @I; c E R E s o L? 

L E Y T O S A N ~ ;  L I Q U I P H E N E @ ;  M E R G A M M A ~ ;  

SHIMMEREX@; SPOR-KIL@; TAG@; T A G - H L - ? ? ~ ;  I 
TRI GOS AN@; ZI ARN I K@ 
Prorlrr cers: A kzo N o  be I (Net her lands) 
Cliemical Clrrss: Organoinercury 
EPMOPP PC Code: 066003 
Crilijornirr DPR Clietnicril Code: 49 1 
ICSC Number: 0540 
KTECS Number: OV6475000 
EEC Nuniber: 080-0 1 1-00-5 
EINECS Number: 200-532-5 
tises: Used as an antiseptic, fungicide, herbicide; 
inildewcide for paints; sliinicide in paper mills. It was also 
used in contraceptive gels and foams. There are no pesticide 
applications currently registered with the U.S. EPA. 
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C~irciizogeii/Hrrzartl Clrrssijkrrtioiis 
California Prop. 65:  Reproductive toxin as mercury and 
mercury compounds. 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulri tory Authority: 

Banned or Severely Restricted (Several Countries) 

Air Pollutant Standard Set (ACGIH)“’ (OSHA)‘”’ 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
Permissible Exposure Liiiiits for Chemical Contaminants 

The “Director’s List” (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): PO92 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (22714,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
Safe Drinking Water Act: MCL, 0.002 ing/L; MCLG, 
0.002 mg/L as mercury 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 

Appendix B), severe pollutant. 

(UN)“ ’’ 

(Argentina)‘”) 

Containinants 

(CA L/OS H A) 

kg) 

Canada, WHMIS, Ingredients Disclosure List 
Description: Phenylmercury acetate is a white or yellow 
crystalline solid. Slightly soluble in  water; solubility = 1500 
ppm @ 15°C; 0.44 gil00 mL @ 20°C. Melting/Freezing 
point = l j l ” C .  Vapor pressure = 8.5 x IO-‘inrnHg @ 35°C. 
Flash point = 37.8”C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flarninability 1, 
Reactivity 0. Mercury compounds are toxic to aquatic 
organisms. Bioaccutnulation in the food chain takes place, 
specifically in fish, crustacea, and birds. Bioconcentrative up 
to 10,000-fold. (CHRIS, U .  S. Coast Guard). 
Iiicoiiiputibilities: Strong oxidizers and halogens. The dust 
mixed with air is explosive. 
Periiiissible Exposure Liiiiits iii Air: The OSHA”’ PEL for 
all organo mercury compounds is 0.0 1 mgiin’ as an 8-hour 
TWA and ceiling of 0.04 mgim’. NIOSH”’ recommends 
0.0 1 tng/m’ asa 10-hour TWA and STEL of0.03 inghn’ with 
the notation “skin” indicating the possibility of cutaneous 
absorption. ACGIH‘’) recommends 0.0 1 ingiin’ as an 8-hour 
TWA value. The NIOSH‘’) IDLH level = 2 mg/m3 (as Hg). 
HSE‘’’’ has set 0.05 mg/m’ as an 8-hour TWA and 0.15 
ingiin’ as an STEL. For mercury aryl compounds: Germany: 
0.1 ingiin’; Czechoslovakia: 0.05 tngim’; Sweden: 0.05 
mgim’; former USSR: 0.01 1ng/1n3. 
Deternziii(rtioii iii Air: No test available. 
Permissible Coiiceiitrutioii iii Wuter: To protect freshwater 
aquatic life: 0.00057 pg/L as a 24-hour average, never to 

exceed 0.0017 pg/L. To protect saltwater aquatic life: 0.025 
pg/L as a 24 hour average, never to exceed 3.7 pg/L. To 
protect human health: 0.144pg/L (USEPA) set in 1979- 
SO@’. These are the limits for inorganic mercury compounds 
in general. 
Deterniiiirrtioii iiz Wuter: Total mercury is determined by 
flameless atomic absorption. Soluble mercury may be 
determined by 0.45 micron filtration followed by flameless 
atomic absorption. 
Routes of Eiitry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Hrrrn@l Effects (rnd Syniptoiiis 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Overexposure affect the kidneys, causing 
renal function failure. Extremely toxic. The probable oral 
lethal dose for humans is 5-50 nig/kg, between 7 drops and 
1 teaspoonful for a 70 kg ( 1  50 Ib) person. Symptoms arising 
from acute exposure may occur at varying intervals up to 
several weeks following exposure. Ingestion of mercurial 
fungicide treated grain resulted in gastrointestinal irritation 
with nausea, vomiting, abdominal pain, and diarrhea. 
Alkylrnercurials produce severe neurologic toxicity, such as 
loss of feeling in lips, tongue, and extremities, confusion, 
hallucinations, irritability, sleep disturbances, staggering 
walk, memory loss, slurred speech, auditory defects, 
emotional instability, and inability to concentrate. I t  is also 
a strong skin irritant, erythema and blistering may result 6-  
12 hours after exposure. Phenylmercury acetate, at 
sufficient concentration, is expected to be injurious to the 
eye externally. Mercury poisoning can cause “shakes,” 
irritability, sore gums, increased saliva, personality change 
and brain damage. Skin contact can cause burns, skin 
allergy and a gray skin color. Heating or contact with acid 
or acid “fumes” releases toxic mercury vapors. 
Lorig Term Exposure: Mercury accumulates in the body. 
Repeated or prolonged contact with skin may cause 
dermatitis. May affect the nervous system, causing nervous 
disorders. Based on animal tests, phenylmercuric acetate 
should be handled as a teratogen-with extreme caution. It 
also may cause mutations. 
Puiiits of Attuck: Eyes, skin, central nervous system, 
peripheral nervous system and kidneys. 
MerliccilSurveill~~iice: Before first exposure and every 6 to 
12 months after, a complete medical history and exam is 
strongly recommended with: Exam of the nervous system, 
including handwriting. Routine urine test (UA). lirine test 
for mercury (should be less than 0.02 mg/L). Consider lung 
function tcsts for persons with frequent exposures. After 
suspected illness or overexposure, repeat the above tests 
and get a blood test for mercury. Consider chest x-ray after 
acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
ined i ca I attention i mm ed ia t c I y . 1 f t h i s c he in i ca I contacts the 
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skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Keep victim quiet and maintain normal body 
temperature. Effects may be delayed; keep victim under 
observation. 
Antidotes and Speciul Procedive.s for inedicul pei=\onnel 
The drug NAP (n-Acetyl Penicillamine) has been used to 
treat mercury poisoning, with mixed success. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Phenyltnercury Acetate,” Washington, DC, 
Chemical Emergency Preparedness Program (Nov. 30, 
1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Phenylmercuric Acetate,” Trenton, NJ 
( J a n u a r y  1 9 8 7 ,  r e v .  F e b r u a r y  2 0 0 0 ) .  
httli / , ’ w v w  stale t i i  usiliealtli/coh/rtl~\~eb/1 502 tidf 
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Use Type: Fungicide and tnicrobiocide 
CAS Number: 90-43-7 
Furntulr: Cl2HI,O 
Synonyms: (l,l‘-Biphenyl)-2-ol; 2-Biphenylol; o- 
Biphenylol; ( I ,  lt-biphenyl)-2-ol; o-Diphenylol; o- 
Hydroxybiphenyl; 2-Hydroxybiphenyl; o-Hydroxydiphenyl; 
2-Hydroxydiphenyl; 2-Hydroxy-l , 1’-biphenyl; NCI-C5035 1 ; 
OPP; Orthohydroxydiphenyl; Orthophenylphenol; 
Orthoxenol; 2-Phenylphenol; o-Xenol 
Trrrrle Nrmtes: ANTHRAPOLE 73@; DOWCIDE-I@, Dow 
Chemical (USA); lnvalon OPB; KIWI LUSTR-277@; 
NECTRYL@; PREVENTOL-0 Extra@, Bayer Cropscience 
(Germany); REMOL TRF@; TETROSIN OE@; TETROSIN 
OE-N@; TORSITE@; TUMESCAL OPE@ 
Prohicers: Bayer Chemicals (Germany); Coalite Chemicals 
(UK); Clariant (Switzerland); Dow Chemical (USA); R.S.A. 
Corp (USA) 
Clienzicirl Cluss: Phenol 
EPA/OPP PC Coile: 064 103 
CdiJorttirr DPR Clienzicrrl Corle: 448 
ICSC Number: 0669 
RTECS Number: DV5775000 
EEC Number: 604-020-00-6 
Uses: Used to make fungicides. Also used to make dye stuffs 
and rubber chemicals, but used primarily as a disinfectant 
cleaner. 

U.S. Mrrsintuni AIIo wtrble Residue Level ~ - P l i e ~ t y l p h e ~ ~ ~ l  
(40 CFR 180.129): 
Tolerances are established for combined residues of the 
fungicide o-phenylphenol and sodium o-phenylphenate, 
each expressed as o-phenylphenol, from post-harvest 
application on the following crops: 
CROP 

Cantaloupe 
Cantaloupe, pulp 
Carrot, roots 
Cherry 
Citron, citrus 
Cucumber 
Fruit, citrus 
Grapefruit 
Kiwifruit 
Kumquat 
Lemon 
Lime 
Nectarine 
Orange 
Peach 
Pear 
Pepper, bell 
Pineapple 
Plum, fresh prune 
Sweet potato, roots 
Tangeri tie 
To in ato 

Apple 
PPm 
25 

125 
10 
20 

5 
10 
10 
10 
10 
20 
10 
10 
10 
5 

10 
20 
2.5 
10 
10 
20 
15 
10 
10 

Crirciiiugeri/H(rzrirrl Clrrssijicrrtiom 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
U.S. TRI: Carcinogen and developmental toxin 
IAKC: Group 3, unclassifiable 
Label Signal Word: DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrrtory Autliority: 

Actively registered pesticide in California. 
AB 2.588-Air Toxics “Hot Spots” Chemicals (CAL) 
EPCRA Section 3 13 Form R de miniinis concentration 
reporting level: 1 .O% 

Description: Nearly white or light-buff crystalline solid. 
Practically insoluble in water; solubility = 700 ppin @ 
25°C. Molecular weight = 170.2 1 ,  Density = 1.22 @ 2 5 T  
MeltingiFreezing point = 56°C. Boiling point = 279°C. 
Vapor pressure = 100 tntnHg @ 205°C. Flash point = 125 
I~zconiprrtibilities: Reacts with boranes, alkalies, aliphatic 
amities, amides, nitric acid, sulfuric acid. Keep away from 
oxidizers (chlorates, nitrates, peroxides, permanganates. 
perchlorates, chlorine, bromine, fluorine, etc). 
Permissible Conce~ttrrrtion in Wrrter: No criteria set. 
Kunofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin, eye contact, ingestion. 
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Harniful Effects r i d  Syniptoiiis 
Sliort Term Exposure: Skin irritation. Eye irritation, 
burning. 
Long Term Exposure: Possible eye damage. 
Points of Attrick: Eyes 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 15 
minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfcr 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Do not induce vomiting when formulations 
containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
P h e n y l p h e n o l , ”  4 0  C F R  1 8 0 .  1 2 9 .  
\v\y~v.epa.~ovlpesticidcs:food:vie\.vlols.htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, o-Phenylphenol,” 
Trenton NJ (September 1986, rev. December 2000). 
ht tp: / l~~~~v.s ta te .n~.usl l ieal t l i ieol i l r tk~~iebl  1439.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

P henylt h iou rea 

Use Type: Rodenticide 
CAS Number: 103-85-5 
Foriiiulri: C,H,N2S; C,H,NCHCSNH2 
Alert: There are no phenylthiourea products registered with 
the U.S. EPA. 
Sq’iioiiynzs: NCI-C020 17; Phenylthiocarbamide; N- 
Phenylthiourea; a-Phenylthiourea; Phenyl-2-thiourea; l -  
Phenylthiourea; PTC; PTU, U 6324 
Prorliicers: Degussa (Germany) 
RTECS Number: Y U  1400000 
EINECS Number: 203-151-2 
Uses: Used as a repellent for rats, rabbits, and weasels; in  
the manufacture of rodenticides and in medical genetics. 
Regulritory Autliority: 
* EPA Hazardous Waste Number (RCRA No.): PO93 

RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
Superfund/EPCKA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45,414,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
kg) 

(45.4 kg) 

Description: N-phenylthiourea is a colorless crystalline 
solid. MeltingiFreezing point = 148-1 54°C. Soluble in  
water. 
Iizcompatibilities: I ncom pat i b le with ox id izers , strong 
bases, and acids. Contact with acids or acid fiiines produces 
toxic fumes of sulfur oxide. 
Pernzissible Exposure Limits in Air: No standards set. 
Permissible Coricentrritiori iii Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Hririizful EjJects riiirl Syniptoms 
Sliort Term Exposure: Irritates the eyes, skin and 
respiratory tract. High exposures can cause lung irritation, 
coughing and/or shortness of breath. Higher exposures can 
cause pulmonary edema, a medical emergency that can be 
delayed for several hours. This can cause death. Exposure 
may result in vomiting, difficult breathing, noisy breathing, 
cyanosis, and low body temperature. I t  is classified as 
extremely toxic. The probable oral lethal dose is 5-50 
mgikg or between 7 drops and I teaspoon for a 70 kg ( 1 SO 
Ib) person. 
Lorig Term Esposure: Not tested for long term health 
effects. May cause rnetheinoglobineinia, cyanosis, and 
anemia. Phenylthiourea is reported to be similar to ANTU. 
Points of Attrick: Lungs 
Metlicul Surveillriiice: Lung function tests. Blood 
inethemogloblin level. Completed blood count. Consider 
chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iininediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. 
If this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit.Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be dclaycd. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
tnay consider administering a corticosteroid spray. 
Note to physician or authorized medical personnel: Treat 
for metlieinoglobinemia. Spectrophotometry may be 
required for precise determination of levels of 
met heinog I o b i nein i a in urine . 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Phenylthiourea,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
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California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Phenylthiourea,” 
Trenton NJ (August 1999). 
h t t p : i i \ ~ ~ ~ ~ . s t a t e . n i  .usIliealtli!eoli/rtk\yeb::2664.pdf 

Phorate (ANSI) 

Use Type: Insecticide, acaricide and nematicide 
CAS Nunzber: 298-02-2 
Formila: C,H ,,02PS, 
Alert: A Restricted Use Pesticide (RUP). Human toxicity 
(long-term): High 
S y ~ i  o ~zynzs: 0, 0- D i a e  t h y 1 -S- ( a e  t h y 1 t h i o - in e t h y 1 ) -  
dithiophosphat (German); 0,O-Diethyl S-ethylmercapto 
inethyl dithiophosphonate; 0,O-Diethyl-S-(ethylthio- 
methyl)-dithiofosfaat (Dutch); 0,O-Diethyl S-ethylthio 
methyldithiophosphonate; O,O-Diethylethylthiomethyl 
phosphorodithioate; O,O-Diethyl S[(ethylthio)methy] 
phosphorodithioate; O,O-Diethyl S-(ethylthio)methyl 
p ho s p h o rod it h i o a t e ; 5’- e t h y I t h i o in et h y 1 
thiothionophosphate; 0, 0-Dietil-S-(etiltio-metil)-ditiofosfato 
(Italian); Dithiophosphatede 0,O-diethyle et d‘ethylthio 
methyle (French); ENT 24,042; Foraat (Dutch); Forato 
(Spanish); Methanethiol, (ethylt1iio)-, S-ester with 0,O- 
diethylphosphorodithioate; Phorat (German); Timet (Russia) 
Trcrrle Nrriizes: AASTAR@, BASF Agricultural Products 
Group (Germany), canceled 1 /22/ 199 1 ; AC 39 1 1 @; 
AGRIMET@; AMERICAN CYANAMID3,91 I @ ,  Cyanamid 
Agricultural Products  Div. (USA);  EL 391 I @ ;  
EXPERIMENTAL INSECTICIDE 39  1 I@; GEOMET@; 

Sudarshan Chemical Industries (India); PHORATE-I OG’; 
PHORIL@, Rallis India (India); RAMPART@, Loveland 
Products (USA); TERRACLOR’, Crompton Corporation 
(USA); TERRATHION GRANULES@; TH 1 M ENOX@; 
THlMET@, BASF Agricultural Products Group (Germany); 
THEMET@, BASF Agricultural Products Group (Germany); 
UMET@, United Phosphorus (India); VEGFRU@; 
VERGFRU FORATOX@ 
Producers: Agrimor International (USA); Aimco Pesticides 
Ltd. (India); BASF Agricultural Products Group (Germany); 
Crompton Corporation (USA); Cyanamid Agricultural 
Products Div. (USA); Ehrenstorfer, Dr. (Germany); Gujarat 
Pesticides (India); Hebei Huafeng Chemical Group (China); 
Hebei Long Age Pesticide (China); Hindustan Insecticides 
(India); ICI Group (UK); Nagarjuna Agrichem (India); Orica 
(Australia); Rallis India (India); Shenzhen Guoineng 
Industry Co., Ltd. (China); Sudarshan Chemical Industries 
(India); United Agri Products (UAP) (Loveland Products) 
(USA); United Phosphorus (India) 
Clreniicril Class: Organophosphate 
EPMOPP PC Corle: 05720 1 

0 , O -  D i e t h y 1 

GRAMTOX@; GRANUTOX@; L I i/6@; METAPHOR@, 

Cdiforniri DPR Cliemicril Corle: 478 
ICSC Number: 1060 
RTECS Number: TD9450000 
EEC Number: 01 5-033-00-6 
EINECS Number: 206-052-2 
Uses: Phorate is an organophosphorus insecticide and 
acaricide used to control a wide variety of sucking and 
chewing insects, leafhoppers, leafminers, mites, some 
nematodes, and rootworms. It is used on many crops, 
including root and field crops such as corn, cotton, coffee, 
potatoes, sugar beets, beans, peanuts, wheat, some 
ornamental and herbaceous plants, and bulb. I n  the U.S., 
80% of the annual use of phorate is applied to corn, 
potatoes and cotton. It is available in  granular and 
emulsifiable concentrate formulations. Phorate has been 
shown to be responsible for a large number ofbird kills and 
it is extremely toxic to mammals. 
U.S. Mrixinzum Allowrrble Residue Levels for Pliorute (40 
CFR 180.206): 

Bean 0.1 
CROP PPm 

Beet, sugar, roots 0.3 
Beet, sugar, tops 3 
Coffee, bean 0.02 

Corn, grain 0.1 
Corn, sweet, kernel plus 0.1 

Corn, forage 0.5 

cob with husks removed 
Cotton, undelinted seed 0.05 
Hop 0.5 
Peanut 0.1 
Potato 0.5 
Sorghum, grain, grain 0.1 
Sorghum, grain, stover 0.1 
Soybean 0. I 
Sugarcane, cane 0.1 
Wheat, grain 0.05 
Wheat, hay 1.5 
Wheat, straw 0.05 
Crircirzogeri/H~izrir~l Cl(issij7critioris 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: DANGER-POISON 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regrilritory Authority: 

Banned or Severely Restricted (Malaysia) (UN)‘”’ 
Very Toxic Substance (World Bank)“5) 
Air Pollutant Standard Set (ACGIH)‘” (HSE)‘”) 
(NIOSH)‘~’ (Several States)(‘”) 
A B  1803-Well Monitoring Chemical (CAL,) 
Permissible Exposure 1,imits for Chemical 
Contaminants (CALIOSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): PO94 
RCRA, 40CFR261, Appendix 8 Hazardous Constit~ients 
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RCRA 40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.02 1 ; Nonwastewater 
(mgikg), 4.6 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ugiL): 8 140(2); 8270( 10) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10 Ib (4.54 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
U.S. DOT Inhalation Hazard chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 
Canada, WHMIS, Ingredients Disclosure List 

Description: Phorate is a clear, pale yellow mobile liquid. 
Skunk-like odor. Practically insoluble in water; solubility 
40-50 ppm, Molecular weight = 260.39. Boiling point = 

118-120°C @ 0.8 mm. MeltingiFreezing point = 4 3 ° C .  
Vapor pressure = 8.8 x tntnHg @ 20 “C. Flash point = 

160°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability I ,  Reactivity 0. Log KO, = 

3.89. Values at or above 3.0 are likely to bioaccutnulate i n  
marine organisms. 
Iizcontpatibilities: Water, alkalis. Hydrolyzed in the 
presence of moisture and by alkalis; may produce toxic 
oxides of phosphorus and sulfur. 
Periitissible Esposure Limits iit Air: There is no OSHA”’ 
PEL. NIOSH‘’) and ACGIH(” recommend a TWA of 0.05 
mgim’ and STEL of 0.2 ingitn’. HSE‘”) set the same limits. 
The notation “skin” is added to indicate the possibility of 
cutaneous absorption. A number ofstates have set guidelines 
or standards for phorate in ambient air@’) ranging from 0.5 
to 2.0pgitn3 (North Dakota) to 0.8 pgim’ (Virginia) to 1 .0 
pgiin’ (Connecticut and Nevada). 
Deterriiiriirrioii iii Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chrotnatographyiFlatne photometric 
detection for sulfur, nitrogen, or phosphorus; NlOSH IV, 
Method #5600, Organophosphorus pesticides.“” 
Perniissible Concentrrriion in Wrrter: Maine(“) has set a 
guideline for phorate i n  drinking water of 0.2 pgiL. 
Deterni in rrtion in Wirter: 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Hrirnifd Effects irriil Syniptoiiis 
Slzort Term Esposure: Acute exposure to phorate may 
produce the following signs and symptoms: pinpoint pupils, 
blurred vision, headache, dizziness, muscle spasms, and 
profound weakness. Vomiting, diarrhea, abdominal pain, 
seizures, and coma may also occur. The heart rate may 
decrease following oral exposure or increase following 
dermal exposure. Chest pain may be noted. Hypotension 
(low blood pressure) tnay occur, although hypertension (high 
blood pressure) is not uncommon. Dyspnea (shortness of 
breath) may be followed by respiratory collapse. Giddiness 

is common. This material is one of the more toxic 
organophosphorus insecticides. It is a cholinesterasc 
inhibitor that acts on the nervous system, and produces 
toxicity similar to parathion. The probable oral lethal dose 
for humans is less than 5 mgikg, i.e. a taste (less than 7 
drops) for a 70 kg (150 Ib) person. Delayed pulmonary 
edema may occur after inhalation. 
Long Tern3 Esposure: C hol inesterase i t i  h ib i tor: 
cumulative effect is possible. This chemical may damage 
the nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Poiiits ofilltrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medicid Surveillaizce: M ed ica I observat i o t i  is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following 
are recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in  1-2 weeks 
while red blood cell levels tnay be reduced for 1-3 months. 
Do not drink any alcoholic beverages before or during use. 
Alcohol promotes absorption of organophosphates. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are i n  lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbatnate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure O C C L I ~ S ,  

repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administcrcd. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in  removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least IS 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminatcd. 
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The removed, Contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  I gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In soiiie 

cases you iiiay be specifically instructed by poison conlrol 
to induce voiiiiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note 10 physiciun or authorized iiiedical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrototny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Anlidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the nicotinic 
and inuscarine effects of  organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of  atropine in 
adults should be determined by the severity of symptoms: An 
initial adult dose of  1.0 to 2.0 mg or pediatric dose of  0.01 
mgikg (minimum 0.0 1 mg) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every I5 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. In seriously poisoned patients, 

very large doses may be required. Alterations of pulse rate 
and pupillary size should not be used as indicators of  
treatment adequacy. Pralidoxime should be administered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24  to 36 hours after exposure. Doses 
are as follows: adult 1 .O g; pediatric 25 to 50 mgikg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half o f  the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount ofatropine necessary to control bronchial secretion. 
The initial dose can be repeated in  I hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxirne may also be given intramuscularly. 
Early administration of  diazepam in addition to the 
combined atropine and pralidoxiine treatment may help 
prevent the onset of  seizures and potential brain and cardiac 
tnorphologic damage following high-level organophosphate 
poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Phorate,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
htt~:ilextoxnet.orst.edu/pips/plio~ate. htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ P h o r a t e , ”  4 0  C F R  1 8 0 . 2 0 6 ,  
http :iiwww . e pa. goviixs t i c i dcsifoodh i ewt o I s . h t m 
New Jersey Department of  Health, ”Hazardous 
Substance Fact Sheet: Phorate,” Trenton, NJ (April 
1 9 8 6 ,  r e v .  S e p t e m b e r  2 0 0 1 ) .  
I~ttp:i /w~~~~.state.ni .usihealth!eoli lr tk~~eb! 1 508.pdf 
U.S. Environmental Protection Agency, “Phorate, 
Health and Environmental Effects,” Profile No. 145, 
Office of  Solid Waste, Washington, DC (April 30, 
1980). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Phorate,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 
1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of  Health and Human Services, Public 
Health Service, “Managing Hazardous Materials 
Incidents,” Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Phosacetim 

Use Type: Rodenticide 
CAS Number: 4 104- 14-7 
Formulri: C , H I  C I2N2O2 PS 
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Synonyms: Acetimidoylphosphoramidothioic acid 0,O- 
bis(pchloropheny1)ester; 0 . 0 - B  is@-chlorophenyl)  
a c e  t i in id  o y I p h o s p h o r  a in i d o t  h i o a t  e ; 0 , O -  B is ( 4  - 
chlorophenyl)( 1 -iminoethyl)phosphoramidothioate; 0,O- 
Bis(4-chlorophenyl)Naceti1nidoylphosphora1nidothioate; 
O , O - B i s ( 4 - c h l o r o p h e n y l )  ( 1 - i m i n o e t h y l )  
p h o s p h o r a m i d o t h i o i c  a c i d ;  ( 1  - 1 m i n o e t h y l )  
phosphoramidothioic acid, O,O-bis(4-chlorophenyl) ester; 
Phosazetim; Phosphonodithioimidocarbonic acid, (1- 
iminoethy1)-0,O-bis(p-chlorophenyl) e s t e r ;  
Phosphonodithioimidocarbonic acid, acetimidoyl-, 0,O- 
bis(p-chlorophenyl) ester 
Trtrtle Nrinies: BAY 338 19@, Bayer Cropscience 
(Germany); BAYER 338 19Q, Bayer Cropscience 
(Germany); DRC-7 14; GOPHACIDE@, Bayer Cropscience 
(Germany), canceled 112211 99 I 
Prorlu cers: Bay er Crop Sc i e n c e (Germ any) 
Citeriiicril Clrtss: Organophosphate 
EPMOPP PC Curie: 0 1 850 1 
Criliforniu DPR Clieniical Code: 1 523 
RTECS Number: TI34725000 
Uses: Used as a rodenticide on gophers, rats and mice. No 
products currently registered with the U.S. EPA. 
Crirciriogett/Hriz(:rrl Clrrssifictitiuns 
Label Signal Word: WARNING 
Regiilritory Authority: 

Banned or Severely Restricted (Philippines) (UN)(l3’ 
Very Toxic Substance (World Bank)‘”) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
The “Director’s List” (CALIOSHA) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 001l0,OOO lb (45.4/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) 

kg) 
Description: Phosacetim is a crystalline solid. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 4 Flammability 1, Reactivity 0. 
Iriconipritibilities: Strong oxidizers, nitrates. May hydrolyze 
on contact with moisture. 
Permissible Exposure Liniits in Air: N o  standards set. 
Determinritiort iit Air: OSHA versatile sampler-2 
TolueneiAcetone Gas chromatography1Flame photometric 
detection for sulfur, nitrogen, or phosphorus NlOSH IV, 
Method #5600, Organophosphorus pesticides.“*’ 
Permissible Concentrrttioit in Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed by the skin. 
Htirntfkl Effects rinrl Synzptonts 
Short Term Exposure: Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms of exposure include headache, giddiness, blurred 

vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of 
reflexes and loss of sphincter control. Highly toxic. LD,,- 
(oral, rat) = 3.7 mgikg. Delayed pulmonary edema may 
occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttuck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlical Siirveillrince: Medical  observation is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following 
are recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  
poisoning is increased, even ifresults arc in lower ranges of 
“norm a I .  ” Reassign me nt to work not in v o I v i n g 
organophosphate or carbamate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure. Do not drink any alcoholic 
beverages before or during use. Alcohol promotes 
absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to bc 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warin or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately.  ski^: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
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hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalalion: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convul.sions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases o f  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry o f  activated charcoal at a dose of  I g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In so177e 

cases you may be specifically instructed by poison con fro1 
to induce vomiting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized iiiedical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Anfidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Anfidoles: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the nicotinic 
and muscarine effects o f  organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 
with poisoning. The initial intravenous dose of  atropine in 
adults should be determined by the severity ofsymptoms: An 
initial adult dose of  1 .0 to 2.0 nig or pediatric dose of  0.01 
mgikg (minimum 0.01 mg) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every 15 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. In seriously poisoned patients, 
very large doses may be required. Alterations of  pulse rate 

and pupillary size should not be used as indicators of 
treatment adequacy. Pralidoxime should be administered as 
early in poisoning as possible as its efficacy may diminish 
when given more than 24 to 36 hours after exposure. Doses 
are as follows: adult 1 .0 g; pediatric 25 to 50  mgikg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount ofatropine necessary to control bronchial secretion. 
The initial dose can be repeated in  1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxime may also be given intramuscularly. 
Early administration of diazepam in addition to the 
combined atropine and pralidoxime treatment may help 
prevent the onset of  seizures and potential brain and cardiac 
morphologic damage following high-level organophosphate 
poisoning. 
References: 
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Trenton, NJ (April 2002). 
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U.S. Environmental Protection Agency, “Chemical 
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Phosalone (ANSI) 

Use Type: Insecticide, molluscicide, acaricide 
CAS Number: 23 10-1 7-0 
Fornzrrlri: C ,*HI SCIN0,PS2 
Synonyms: Benzophosphate; S-[(6-Chloro-2-oxo-3(2lH)- 
benzoxazolyl)methyl] 0,O-diethylphosphordithioate; S-[6- 
C h loro-3 -(me rca p to  m e t h y 1)-2 - benzoxazo I i no tie] -0 ,O-  
diethylphosphorodithioate; 3-(6-Chloro-2-oxobenzoxazolin- 
3-yl)methyl-O,O-diethyl phosphorothiolothionatc; 0 , O -  
Diaethyl-S-(6-chlor-2-oxo-ben~)- 1,3-oxalin-3-yl)-metliyl- 
d it h i o p h o s p h a t  0 , O  - D i e t h y I -S- ( 6 - 
chlorobenzoxazolinyl-3-methyl)dithiophosphate; 0,O- 
D i e t h y 1 - S -  [ ( 6  - c h I o r o - 2 - o x  o b e n z o  x a z o  I i n - 3 - 
yl)methyl]phosphorodithioate; 0,O-Diethyl S-[6-chloro-3- 
(mercaptomethyl)-2-benzoxazolinonc]pliospliorodithioate; 
3-Diethyldithiopliosphorylmethyl-6-clilo~obetizoxazolotie- 

( C e r in a n )  ; 
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2;  ENT 27,163; Phosphorodithioic acid, S-[(6-chloro-3- 
(mercaptomethyl)-2-benzoxazolinone] 0,O-diethyl ester 
Trrrrle Nanzes: AZOFENE@; BENZPHOS@; CHIPMAN@- 
11974; FOZALON@;NIA-9241";NIAGARA@-9241;NPH- 

Bayer Cropscience (Germany), canceled; PHOZALON"; 
RHODIA-RP-l1974@; RP 1 1974@; RUBITOX@; ZOLON@, 
Rhone-Poulenc (France), canceled; ZOOLON' 
Prorlucers: Chromos Agro (Croatia); Agsin (Singapore) 
Clr eiizicrrl Class: Organophosphate 
EPMOPP PC Code: 097701; (294500 old EPA code 
number) 
Criliforiiirr DPR Clreniicul C o r k  479 
ICSC Number: 0797 
RTECS Number: TD5 175000 
EEC Number: 0 15-067-00- I 
Uses: Not registered in the U.S. It is a broad spectrum 
insecticide that was used in the U.S. to control chewing and 
sucking insects on deciduous fruit trees, garden crops, 
potatoes, rape and cotton. 
Crrrciiiogeii/Hrrzrrrrl Clrissrjicatiorrs 
US. EPA Carcinogens: Not likely a carcinogen 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulrrtory Authority: 

AB 1803-Well Monitoring Chemical (CAL) 
DOT Inhalation Hazard Chemicals 
FIFRA, 180.3(4); class of chlorinated organic pesticide 

FIFRA, 40 CFR 186: tolerances for pesticides in animal 
feeds 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 

Description: Colorless crystalline solid. Garlic-like odor. 
Practically insoluble in water; solubility = < 100 ppm. 
Molecular weight = 367.82. MeltingiFreezing point = 

47.5"C. Vapor pressure = 5 x lO-'mmHg @ 25°C. Log K,, 
= 4.33. Values above 3.0 are likely to bioaccuinulate in 
marine organisms. 
Iiiconzprrtibilities: May react violently with ant itnony( V) 
pentafluoride. Incompatible with lead diacetate, magnesium, 
silver nitrate. 
Permissible Exposure Limits iiz Air: 
Deterniiizatioiz iiz Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas clirotnatographyiFlame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.(lx) 
Permissible Conceiitrtrtion iii Writer: No criteria set. Runoff 
from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, through the skin. 
Hrrrnlfirl Effects r rnr l  Synzptonis 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling ofthe skin; 
drowsiness; slow heartbeat; convulsions; fluid in lungs; loss 
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of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action ofacetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Loiig Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Poiiits of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medicrrl Surveillance: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin 
is of extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Iininediately 
and gently flush eyes with plenty of warin or cold water 
(NO hot water) for at least 15 minutes, occasionally lifting 
the upper and lower eyelids. Get medical aid immediately. 
Skin: Get medical aid. Skin contact can cause dangerous 
amounts of these chemicals to be absorbed into the 
bloodstream. Wearing the appropriate PPE equipment and 
respirator for organophosphate pesticides, immediately 
flush skin with plenty of soap and water for at least 15 
minutes while removing contaminated clothing and shoes. 
Shampoo hair promptly if contaminated. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do NOT 
induce vomiting.* If conscious, alert, and able to swallow, 
rinse mouth and have victim drink 4 to 8 ounces ofwater do 
NOT induce vomiting but immediately administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
iiiiconscioiis or having convulsions, do nothing except keep 
victim warm. *In soine cases you niay be specijYcally 
instructed by poison control to induce voiiiiting by wuy of 
2 tablespoons of syrup of ipecac (adult) washed down with 
a cup ofwater. Do NOT give activated charcoal before or 
with ipecac syrup. lnhulation: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
unt i l  medical help arrives. Do not leave victim Linattendcd. 
Note to physician or authorized niedicul personnel. 
Administer atropine, 2 ing (1130 gr) intramuscularly or 
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intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to  8 minutes until signs of  
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in  children with 0.05 mg 
mgikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes to 
physician o r  authorized medical personnel: N- 
methylpyridinium-2-aldoxime (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of  
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2 .5  gin in 100 ml of  
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gm of  2-PAMCI in 3 ml of distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or ifmuscle fasciculation or convulsions 
recur. Also Diazepam, an anticonvulsant, might be 
considered. 
References: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, “Phosalone Facts,” (January 200 I ) .  
h~tp:/iwww.epa.~oviREDs/phosalone~i~cd.pd r 

I EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Phosalone,” Oregon State University, 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
littl,:iiextoxnet.orst.edu/pips/p~iosalon.htm 

* California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

P hosfola n 

Use Type: Insecticide 
CAS Nuiizber: 947-02-4 
Foriiiulrr: C,H,,NO,PS, 
Alert: There are no products containing phosfolan currently 
registered with the U.S. EPA. 
Sy i ionyn i s :  C . I .  4 7 0 3  1 ;  C y c l i c  e t h y l e n e  
(diethoxyphosphinothioy1)dithioimidocarbonate; Cyclic 
ethylene p,p-diethylphosphono dithioimidocarbonate; 
(Diethoxyphosphiny1)dithioimidocarbonic acid cyclic 
ethylene ester; 2-(Diethoxyphosphinylimino)- 1 ,3-dithiolan; 
2-( Diethoxyphosphinyliinino)- 1,3-dithiolane; p,p-Diethyl 
cyclic ethylene ester of  phosphonodithioimidocarbonate; 
p,p-Diethyl cyclic ethylene ester of  phosphonodithioimido 
c a r b o n i c  a c i d ;  Die  thy1 1,3-d i th iolan-2-y l i d e n  e 
phosphoramidate; ENT 25,830; 1,2-Ethanedithiol, cyclic 
ester with p,p-diethyl phosphonodithioimidocarbonate; 1,2- 
Ethanedithiol, cyclic ester with phosphonodithioimido 

carbonic acid p p d i e t h y l  ester; Imidocarbonic acid, 
phosphonodithio-, cyclic ethylene p,p-diethyl ester; 
Phosphoroamidic acid, 1,3-dithiolan-2-ylidene-, diethyl 
ester 
Trade Nfrnzes: AC 4703 l@, BASF Agricultural Products 
Group (Germany); AMERICAN CYANAMID 4703 I@, 
BASF Agricultural Products Group (Germany); CYLAN@; 
CYOLANE@; CYOLANE INSECTICIDE@; EI 4703 1’ 
Producers: BASF Agricultural Products Group (Germany) 
Cli einicrrl Clciss: Organo p hos p hat e 
EPMOPP PC Code: 268300 
RTECS Number: NJ6475000 
Uses: A systemic insecticide. There are no products 
containing phosfolan currently registered with the U.S. 
EPA. 
Regulrtory Authority: 
I Superfund/EPCRA 40CFR355, Appendix B Extremely 

Hazardous Substances: TPQ = 1 O O / l O , O O O  Ib (45.4/4,540 

I SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Inhalation Hazard Chemicals as 

Description: Phospholan is a colorless to yellow solid. 
Boiling point = 1 15”- 1 18°C @ 0.001 mm. MeltingiFreezing 
point =37”-45”C. Hazard Identification (based on NFPA- 
704 M Rating System): Health 4, Flammability I ,  
Reactivity 0. Soluble in water. 
Iizconzpatibilities: I nco m pat i b le with nit rates and water . 
May hydrolyze upon contact with water, steam and moisture 
and produce toxic oxides of  phosphorus, nitrogen, sulfur, 
and chlorine. 
Perntissible Exposure Limits in Air: N o  standards set. 
Deterniiittrtioii in Air: OSHA versatile sampler-2 
TolueneiAcetone Gas chromatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus NIOSH IV, 
Method #5600, Organophosphorus pesticides.“s’ 
Pernzissible Concentrrrtioii in Wrrter: No criteria set, but 
runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Hrrrni fill Effects r r n d  Syniptonw 
Sliort Ternt Esposure: Similar to parathion in health 
hazards. Death may result due to respiratory arrest as a 
result of  paralysis of  respiratory muscles and intense 
bronchoconstriction. Also considered a cholinesterase 
inhibitor. Symptoms similar to parathion include nausea, 
vomiting, abdominal cramps, diarrhea, excessive salivation, 
headache, giddiness, dizziness, tightness in the chest, 
blurring or dimness of  vision, tearing, loss of  muscle 
coordination, slurring of  speech, twitching of  muscles, 
drowsiness, difficulty in breathing, respiratory rales, and 
random jerky movements. Delayed pulmonary edema may 
occur after inhalation. 

kg) 

kg) 

organophosphates 



 

702 Phosfolan 

Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofANrrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
MerlicalSurveillance: Medical observation is recommended 
for 24 to 48 hours after breathing overexposure, as 
pulmonary edema may be delayed. Before employment and 
at regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbaiiiate pesticides is recoininended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam of  
the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. lininediately and gently flush eyes with plenty 
of warin or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaniinated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iininediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 

mouth-to-mouth resuscitation; use baghnask apparatus. If 
breathing is difficult, administer oxygen through baghnask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warin. Get medical aid. Transfer 
promptly to  a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry o f  activated charcoal at a dose of 1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. It7 soine 
cases you niay be specifically instructed by poison control 
to induce voiniting by way of 2 tablespoons of syrup of 
ipecac (adult) wushed down with a cup ofwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized niedical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes; 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of0.01 iiigikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion 
has been controlled, atropine administration should be 
repeated whenever the secretions begin to recur. I n  
seriously poisoned patients, very large doses may be 
required. Alterations of pulse rate and pupillary size should 
not be used as indicators of  treatment adequacy. 
Pralidoxiine should be administered as early in poisoning as 
possible as its efficacy may diminish when given more than 
24 to 36 hours after exposure. Doses are as follows: adult 
1.0 g; pediatric 25 to 50 mg/kg. The drug should be 
administered intravenously over 30 to 60 minutes, but i n  a 
life-threatening situation, one-half of  the total dose can be 



 

given per minute for a total administration time of2 minutes. 
Treatment should begin to take effect within 40 minutes with 
a reduction in symptoms and the amount of atropine 
necessary to control bronchial secretion. The initial dose can 
be repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxirne may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of seizures 
and potential brain and cardiac morphologic damage 
following high-level organophosphate poisoning. 
References: 
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Phosmet 

Use Type: Insecticide and acaricide 
CAS Number: 732-1 1-6 
Fornzulri: C,  ,H,,NO,PS, 
Alert: A General Use Pesticide (CUP). Human toxicity 
(long-term): High. Effective 12/27,2004, deleted from EHS 
list. 
Synonyms: (0,O- D iine t h y I -p  h t ha1 i in id i oine t h y 1- 
d i t h  i o p  h o s p  h a t e ) ;  0 , O - D  i m e t  h y l  S - ( N -  
phthalimidomethyl)dithiophosphate; 0,O-Dimethyl S- 
phthalimidoinethylphosphorodithioate; ENT 25,705; Fosinet 
(Spanish); N-(Mercaptomethy1)phthalimide S-(U,O-dimethyl 
phosphorodithioate); Phosphorodithioic acid, S-[( 1,3- 
dihydro- 1,3-dioxo-isoindol-2-yl)rnethyl] 0, U-dimethyl ester; 
Phosphorodithioic acid, 0, U-dimethyl ester, S-ester with N- 
(me r c a p t o in e t h y I )  p h t h a 1 i i n  i de  ; N- 
( r n e r c a p t o m e t h y 1 ) - ,  S - e s t e r  w i t h  0 , O -  
dimethylphosphorodithioate; Phthalimido 0,O-diinethyl 
phosphorodithioate; Phthaliinidoinethyl 0,O-dimethyl 
phosphorodithioate; Phthalophos (USSR); PMP (Japan) 
Trade Nrinzes: A P PA@; D EC EM TH I ON @; DE L- PH 0 S@, 
Schering-Plough Animal Health (USA); FESDAN@; 
FIREBAN@, Gowan Company (USA); FTALOPHOS@; 
IMIDAN@, Gowan Company (USA); KEMOLATE@; 
PERCOLATE@; PMC”; PROLATE@, canceled; R 1504@; 
SAFIDON@; SMIDAN@; STARBAR CATTLE DUST@, 

P h t h a 1 i m id e ,  

Wellmark International (USA), canceled; STAUFFER R 
1504@; VET-KEM@, Wellinark International (USA); 
ZEOCON”, Wellinark International (USA) 
Producers: Alcotan Laboratories (Spain); Cyanatnid Agro 
(USA); Dainippon Ink & Chemical (Japan); Ehrenstorfer, 
Dr. (Germany); General Quimica (Spain); Gowan Company 
(USA); Hokko Chemical Industry (Japan); Schering-Plough 
Animal Health (USA); Shenzhen Guoineng Industry Co., 
Ltd. (China); Takeda Chemical Industries (Japan); 
Wellmark International (USA) 
Ciieniical Class: Organophosphate 
EPMOPP PC Code: 05920 1 
Califorizia DPR Clieniicnl Code: 335 
ICSC Number: 0543 
RTECS Nunzber: TE2275000 
EEC Number: 015-101-00-5 
EINECS Number: 2 I 1-987-4 
Uses: Phosinet is a non-systemic insecticide used on both 
plants and animals. It is mainly used on apple trees for 
control of coddling moth, though it is also used on a wide 
range of crops including alfalfa, nuts, grapes, blueberries, 
peas, potatoes, fruit crops, ornamentals, and vines for the 
control of aphids, suckers, mites, fire ants and fruit flies. 
The compound is also an active ingredient in some dog 
collars. It is used as an insecticide on swine and cattle. 
U.S. Mrrsinzunz Allowable Residue Levelsfor Piiosnzef (40 
CFR 180.261): 
CROP 
Alfalfa 
A I inond, hu 1 Is 

Apricot 
Blueberry 
Cattle, fat 
Cattle, ineat 
Cattle, inbyp 
Cherry 
Cotton, undelinted seed 
Crabapple 
Cranberry 
Fruit, stone, group 12 
Goat, fat 
Goat, ineat 
Goat, inbyp 
Grape 
Hog, fat 
Hog, meat 
Hog, inbyp 
Horse, fat 
Horse, meat 
Ilorse, rnbyp 
Kiwifruit 
Nectarine 
Nuts 
Pea 

Apple 

PPm 
40 
I0 
10 
5 

10 
0.2 
0.2 
0.2 

0.1 
10 

20 
10 
5 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

25 
5 
0.1 
0.5 

10 
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Pea, field, hay 10 
Pea, field, vines 10 
Peach 10 
Pear 10 
Pistachio 0.1 

Potato 0.1 
Plum, prune, fresh 5 

Sheep, fat 0.2 
Sheep, meat 0.2 
Sheep, mbyp 0.2 
Sweet potato, roots 10 
CrirciIzogeii/HrrzrirrI Clrrssrjlcrrtions 
U S .  EPA Carcinogens: Suspected Carcinogen 
Label Signal Word: DANGER or WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulritory Authority: 

Air Pollutant Standard Set (former USSR)‘35’ 
AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 10/10,000 Ib (4.54/4,540 
kg), removed December 27, 2004. 
Superfund/EPCRA 40CFR302.4 RQ: EHS, I Ib (0.454 
kg). See above. 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
MARINE POLLUTANT (49CFR, Subchapter 172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Phosmet, C ,  ,H,,NO,PS, is a white crystalline 
solid. Practically insoluble in water; solubility = 25 ppm @, 
25°C. Molecular weight = 317.34. Boiling point = 

decomposes >lOO”C. Melting/Freezing point = 72°C. Vapor 
pressure = 4.9 xIO-’ mmHg @, 20°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 3, 
Flammability 1, Reactivity 0. Log KO, = 2.82. Values at or 
above 3.0 are likely to bioaccumulate in marine organisms. 
Iizconzprrtibilities: Not compatible with other pesticides 
under alkaline conditions. Contact with water, steam or 
moisture forms phthalic acids. Slightly corrosive to metals 
in the presence of moisture. When heated to decomposition, 
forms toxic oxides of nitrogen, phosphorus, and sulfur. 
Permissible Exposure Litnits in Air: The former USSR‘”’ 
has set a ceiling value in workplace air of 0.3 mgim’. The 
former USSR has also set an MAC in ambient air in 
residential area of 0.009 ing/m3 on a once-daily basis and 
0.004 mg/m3 on an average daily basis. 
Deterniiiirition iiz Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.‘Is’ 
Perniissible Conceiztrrrtion in Writer: The former USSR‘j6’ 
has set an MAC in surface water of 0.2 mg/L 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed by the skin. 

Hrrrmful Effects a r z d  Symptoms 
Sliort Term Exposure: Irritates the eyes and skin on 
contact. This material is a highly toxic organophosphate; 
the probable oral lethal dose for humans is 50-500 mgikg, 
or between 1 teaspoon and 1 oz for a 150 Ib person. It is a 
cholinesterase inhibitor and has central nervous system 
effects. Oral lethal doses in humans have been reported at 
50 mgikg. Acute exposure to phosmet may produce the 
following signs and symptoms: pinpoint pupils, blurred 
vision, headache, dizziness, muscle spasms, and profound 
weakness. Vomiting, diarrhea, abdominal pain, seizures, 
and coma may also occur. The heart rate may decrease 
following oral exposure or increase following dermal 
exposure. Chest pain may be noted. Hypotension (low 
blood pressure) may occur, although hypertension (high 
blood pressure) is not uncommon. Dyspnea (shortness of 
breath) may be followed by respiratory collapse. Giddiness 
is common. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poiiits ofAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicrrl Surveillrrnce: M ed i ca I o b se r va t i o n i s 

recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following 
are recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of 
poisoning is increased, even if results are in lower ranges of 
“nor ma I .” Re ass ign in e n t to work not i nvo I v i ng 
organophosphate or carbamate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure. Liver function tests. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First A id: Treatment for organ o p h 0s p h a t e po is0 n i n g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in  removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of- these chemicals to be 
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quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least I5 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to  an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In some 
cases you tilay be specrfically instructed by poison control 
to induce vorniting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a clip ofwutcr. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxitne relieves both the nicotinic 
and muscarine effects of  organophosphate poisoning by 
regenerating acetylcholinesterase and can reduce both the 
bronchial secretions and the muscle weakness associated 

with poisoning. The initial intravenous dose of  atropine in 
adults should be determined by the severity of  symptoms: 
An initial adult dose of 1 .O to 2.0 mg or pediatric dose of  
0.01 mgikg (minimum 0.01 ing) should be administered 
intravenously. If intravenous access cannot be established, 
atropine may also be given intramuscularly, subcutaneously 
or via endotracheal tube. Doses should be repeated every I5 
minutes until excessive secretions and sweating have been 
controlled. Once bronchial secretion has been controlled, 
atropine administration should be repeated whenever the 
secretions begin to recur. In seriously poisoned patients, 
very large doses may be required. Alterations of pulse rate 
and pupillary size should not be used as indicators of 
treatment adequacy. Pralidoxime should be administered as 
early in poisoning as  possible as its efficacy may diminish 
when given more than 24 to 36 hours after exposure. Doses 
are as follows: adult 1.0 g; pediatric 25 to 50 mgikg. The 
drug should be administered intravenously over 30 to 60 
minutes, but in a life-threatening situation, one-half of the 
total dose can be given per minute for a total administration 
time of 2 minutes. Treatment should begin to take effect 
within 40 minutes with a reduction in symptoms and the 
amount ofatropine necessary to control bronchial secretion. 
The initial dose can be repeated in 1 hour and then every 8 
to 12 hours until the patient is clinically well and no longer 
requires atropine. If intravenous access cannot be 
established, pralidoxime may also be given intramuscularly. 
Early administration of  diazepam in addition to the 
combined atropine and pralidoxime treatment may help 
prevent the onset of  seizures and potential brain and cardiac 
morphologic damage following high-level organophosphate 
poisoning. 
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Phosphamidon (ANSI) 

Use Type: Insecticide and acaricide 
CAS Number: 13 17 1-2 1-6 
Formula: C ,,H ,,CINO,P 
Alert: N o  products containing phosphamidon are currently 
registered with the U.S. EPA. 
Synonyms: (2-Chlor-3-diaethylainino-methyl-3-0xo-prop- 1 - 
e n - y I ) -  d i in e t h y 1 p h o s p h a t  2 -C h 1 o r o -2 - 
diethylcarbamoyl- 1 -methylvinyldimethylphosphate; I - 
Chloro-diethylcarbamoyl- 1 -propen-2-yl dimethyl phosphate; 
(2-Chloro-3-dietilamino- 1 -metil-3-oxo-prop- 1 -en-il)-dimetil- 
fosfato (Italian); 2-Chloro-3-(diethylamino)- 1 -methyl-3-oxo- 
I-propenyldimethyl phosphate; Dimethyl 2-chloro-2- 
diethylcarbamoyl- 1 -methylvinylphosphate; 0,O-Dimethyl 
0- ( 2  - c h I o r o - 2  - ( N ,  N -  d i e t h y 1 c a r  b a m  o y  I ) -  1 - 
in e t h y 1 v i n y I )  p h o s p h a te  ; diet  h y 1 am id o - 1 - 
chlorocrotonyl(2)phosphate; 0,O-Dimethyl-0-( I -1nethyl-2- 
chlor-2-N,N-diethyl-carbamoyl)-vinyl-phosphat (German); 
(0, 0-Dimethyl-U-( 1 -metliyl-2-chloro-2-diethylcarbamoyl- 
vinyl)-phosphate; Dimethyl phosphate ester with 2-chloro- 
N,N-diethyl-3-hydroxycrotonamide; Diinethyl phosphate of 
2-chloro-N,N-diethyl-3-hydroxycrotona1nide; ENT 25,s 1 5 ;  
Fosfamidon (Spanish); Fosfamidone; Foszfamidon; NCI- 
C00588; OMS 1325 or 1191; Phosphate de dimethyle et de 
(2-chloro-2-diethylcarbainoyl- I -methyl-vinyle) (French); 
Phosphoric acid, 2-chloro-3-(diethylamino)- 1 methyl-3-0x0- 
1 -propenyl dimethyl ester; Phosphoric acid, dimethyl ester 
with 2-chloro-N, N-diethyl-3-hydroxycrotonamide 
Trrirle N(II~ZCS: APAMIDON@; C 570’, Syngenta 
(Switzerland); ClBA 570@, Syngenta (Switzerland); 

DIXON’; MERKON PHOSPHAMIDONE@; ML 97@; 
S W A T  I N S E C T I C I D E - M I T I C I D E N ,  S y n g e n t a  
(Switzerland), canceled 5/28/199 1 ; TOXO@, Loveland 
Products (USA), canceled 
Producers: Bharat Pulverizing Mills (India); DuPont (USA); 
Eli Lilly (USA); Gujarat Pesticides (India); Hindustan 
Insecticides (India); Nagarjuna Agrichetn (India); Sudarshan 
Chemical Industries (India); Syngenta (Switzerland) 
Clieniicril Cl(iss: Organophosphate 
EPMOPP PC Code: 0 1 820 1 
Crrlijiornia DPR Clieniical Code: 482 
ICSC Number: 0 1 89 
RTECS Number: TC2800000 
EEC Number: 0 15-022-00-6 
EINECS Number: 236-1 16-5 
Uses: This material is an insecticide to control mites, 
beetles, aphids and other plant pests on citrus, cotton, sugar 
cane, rice and deciduous fruit and nut crops. There are no 
products containing phosphamidon currently registered with 
the U.S. EPA. 
U.S. EPA Carcinogens: Group C, possible carcinogen 

( G e r in a n ) ; 

D i in e t h y I 

C R O P H O S P H A T E ~ ;  D I M E C R O N ~ ;  D I M O N E X @ ;  

Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 a, extremely hazardous 
R e p  latory Ail tli ority : 

The “Director’s List” (CALIOSHA) 

Very Toxic Substance (World Bank)‘”) 
A B  1803-Well Monitoring Chemical (CAL) 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B), severe pollutant. 

Description: Phosphamidon is a pale yellow oily liquid. 
Soluble in water. Boiling point = 162°C @ 1.5 mm. 
MeltingJFreezing point = -45°C. Vapor Pressure = 2.5 x 

ininHg @ 20°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability I ,  
Reactivity 0. Log = 0.82. Unlikely to bioaccumulate in 
marine organisms. 
Iizconzpatibilities: Reacts with alkalis (hydrolysis). Attacks 
metals such as aluminum, iron, tin. When heated to 
decomposition, this chemical forms toxic oxides ofnitrogen 
and phosphorus and fumes of chlorine. 
Permissible Exposure Limits in Air: No standards set. 
Permissible Corrcerrtrcition in Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
H(irnlfi1 Effects c r n d  Symptoms 
Short Term Exposure: Irritates the eyes. may affect the 
nervous system, causing convulsions, respiratory failure and 
death. Higher exposures can cause pulmonary edema, a 
medical emergency that can be delayed for several hours. 
This can cause death. This material is extremely toxic; the 
probable oral lethal dose for humans if 5-50 mgikg, or 
between 7 drops and 1 teaspoonful for a 150 Ib person. It is 
a cholinesterase inhibitor. Acute exposure to phosphamidon 
may produce pinpoint pupils, blurred vision, headache, 
dizziness, muscle spasms, and profound weakness. 
Vomiting, diarrhea, abdominal pain, scizures, and coma 
may also occur. The heart rate may decrease following oral 
exposure or increase following dermal exposure. 
Hypotension (low blood pressure) may occur, although 
hypertension (high blood pressure) is not uncommon. Chest 
pain may be noted. Respiratory effects include dyspiiea 
(shortness of  breath), respiratory depression, and respiratory 
paralysis. Psychosis may occur. Delayed pulmonary edema 
may occur after inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may dainage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 

kg) 
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Poiizts ofAftack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
MerliccilSurveilln/zce: Medical observation is recommended 
for 24  to  48 hours after breathing overexposure, as 
pulmonary edema may be delayed. Before employment and 
at regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or  
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam of  
the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes; Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the Contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bag/mask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion; Call poison control. Loosen all 

clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of 1 g/kg 
(infant, child, and adult dose). A soda can and straw niay be 
of  assistance when offering charcoal to  a child. In some 
cases you niay be specifically instructed by poison control 
to induce vomiting by way o j 2  tablespoons of syrup of 

ipecuc (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or  cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and inuscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be detennined by the 
severity of symptoms: An initial adult dose of 1 .0 to 2.0 mg 
or pediatric dose ofO.O1 nig/kg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should bc 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion 
has been controlled, atropine administration should be 
repeated whenever the secretions begin to recur. I n  
seriously poisoned patients, very large doses may be 
required. Alterations of pulse rate and pupillary size should 
not be used as indicators of  treatment adequacy. 
Pralidoxiine should be administered as early in poisoning as 
possible as its efficacy may diminish when given more than 
24 to 36 hours after exposure. Doses are as follows: adult 
1.0 g; pediatric 25 to 50 mgikg. The di-~ig should be 
administered intravenously over 3 0  to 60 minutes, but in a 
life-threatening situation, one-half of  the total dose can be 
given per minute for a total administration time of 2 
minutes. Treatment should begin to take effect within 40 
minutes with a reduction in symptoms and thc amount of  
atropine necessary to control bronchial secretion. The initial 
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dose can be repeated in 1 hour and then every 8 to 12 hours 
until the patient is clinically well and no longer requires 
atropine. If intravenous access cannot be established, 
pralidoxirne may also be given intramuscularly. Early 
administration of  diazepam in addition to the combined 
atropine and pralidoxime treatment may help prevent the 
onset of  seizures and potential brain and cardiac 
inorphologic damage following high-level organophosphate 
poisoning. 
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Phosphine 

Use Type: Fumigant and insecticide 
CAS Number: 7803-5 1-2 
Forniuki: H,P; PH, 
Alert: Phosphine gas is a Restricted Use Pesticide (RUP) 
Synorzynzs: Celphos; Delicia; Detia Gas-EX-B; Fosfamia 
(Spanish); Fosforowodor (Polish); Hydrogen phosphide; 
Phosphine gas; Phosphorous trihydride; Phosphorous 
hydride; Phosphorated hydrogen; Phosphorwasserstoff 
(German); Phostoxin 
Trurle Iifiiizes: ECOzFUME TM@, Cytec Industries (USA); 
VAPORPH,OS@, Cytec Industries (USA) 
Producers: Air Liquide Group (France); Air Products & 
Chemicals (USA);Aldrich Chemical (USA); Argus 
Chemicals (Italy); Avecia (UK); BOC Gases (UK); Cognis 
(Germany); Cytec Industries (USA); Matheson Tri-Gas 
(USA); Messer Group (Germany); Nippon Sanso (Japan); 
Praxair (USA); Showa Denko (Japan); Sigma-Aldrich Fine 
Chemicals (USA); Solkatronic (USA); Suinitoino Chemical 
(Japan); UCB Group (Belgium) 
Clieniicirl Clms: Inorganic phos ph ine 
EPMOPP PC Cork: 066500 
Cdifornia DPR Clienzical Code: 354 1 
ICSC Number: 0694 
RTECS Number: SY7525000 
Uses: Phosphine gas is used indoors to control a broad 
spectrum of  insects for non-foodhon-feed commodities in 
sealed containers or structures. There are no homeowner or 
agricultural row crop uses for this product. The end-use 

product is a poisonous liquefied gas under pressure, and is 
a Restricted Use Pesticide (RUP) due to the acute inhalation 
toxicity of phosphine gas. Phospliine is only occasionally 
used in industry, and exposure usually results accidentally 
as a by-product of various processes. Exposures may occur 
when acid or water comes in contact with metallic 
phosphides (aluminum Phosphide, calcium Phosphide). 
These two phosphides are used as insecticides or 
rodenticides for grain, and phosphine is generated during 
grain fumigation. Phosphine may also evolve during the 
generation of  acetylene from impure calcium carbide, as 
well as during metal shaving, sulfuric acid tank cleaning, 
rustproofing, and ferrosilicon, phosphoric acid and yellow 
phosphorus explosive handling. 
U S .  Mfixinzunz AIIowrrble Residue Levels j b r  Pliospliine 
(40 CFR 180.225): 
CROP 
Almond 
Animal feed 
Avocado 
Banana 
Barley, grain 
Cabbage, Chinese, 

bok choy 
Cacao bean, 

dried bean 
Cashew 
Citron, citrus 
Coffee, bean 
Corn, field, grain 
Corn, pop, grain 
Cotton, undelinted 

Date, dried fruit 
Dill, seed 
Eggplant 
Endive 
Filbert 
Grapefruit 
Kumquat 
Lemon 
Lettuce 
Lime 
Mango 
Millet, grain 
M ushrooin 
Nut, brazil 
Oat, grain 
Okra 
Orange 
Papaya 
Peanut 
Pecan 
Pepper, black, post-h 
Pepper, pimento 

seed 

PPm 
0.1 
0.1 
0.01 
0.01 
0.1 
0.0 1 

0.1 
0. I 
0.01 
0.1 
0.1 
0.1 

0.1 
0.1 
0.01 
0.01 
0.01 
0.1 
0.0 1 
0.01 
0.01 
0.0 1 
0.01 
0.01 
0.1 
0.0 1 
0.1 
0.1 
0.0 1 
0.0 1 
0.0 1 
0.1 
0.1 
0.01 
0.01 
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Pepper, red, post-h 0.01 
Pepper, white, post-h 0.01 
Persimmon 0.0 1 
Pistachio 0.1 
Processed food 0.01 
Raw agricultural 

commodities 0.01 
Rice, grain 0.1 
Rye, grain 0.1 
Safflower, seed 0.1 
Salsify, tops 0.0 1 
Sesame, post-h 0.1 
Sorghum, grain 0.1 
Soybean, seed 0.1 
Sunflower, seed 0.1 
Sweet potato 0.01 
Tange I o 0.0 1 
Tangerine 0.0 1 
Tomato 0.0 1 
Vegetable, legume, 

W a I nut 0.1 

Crrrciiiogeii/H(izriril Cl(issijicritions 
U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Label Signal Word: DANGER 
Regirlritory Authority: 

group 6 0.0 1 

Wheat, grain 0.1 

Banned or Severely Restricted (Several Countries) 
(UN)‘I3’ 
Very Toxic Substance (World Bank)‘”) 
Air Pollutant Standard Set (ACGIH)“) (DFG)‘” (HSE)(j3) 
(former U S S R)(”) (0s HA)‘58) (Several Stat es)@O) 
CLEAN AIR ACT: Hazardous Air Pollutants (Title I ,  
Part A, Section 112); Accidental Release 
PreventioniFlainmable substances, (Section 1 12[r], 
Table 3), TQ = 5,000 Ib (2270 kg) 
EPA HAZARDOUS WASTE NUMBER (RCRA No.): 
PO96 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
SUPERFUNDiEPCRA 40CFR355, Appendix B 
Extremely Hazardous Substances: TPQ = 500 Ib (227kg) 
SUPERFUNDiEPCRA 40CFR302.4 RQ: CERCLA, 100 
Ib (45.4 kg) 
EPCRA Section 3 13 Form R de miniinus concentration 
reporting level: 1 .O% 

Description: Phosphine is a colorless gas with the foul odor 
of decaying fish. Odor is not an adequate indicator of 
phosphine ’s presence and may not provide reliable warning 
of hazardous concentrations. The odor threshold is 0.14 
ppm. Phosphine presents an additional hazard in that it 
ignites at very low temperatures. Shipped as a liquefied 
compressed gas. The pure compound is odorless. Slightly 
soluble in water; solubility = 26 mlilOO ml @ 17°C. 
Molecular weight = 34.00. Boiling point = -88°C. 

Melting/Freezing point = -134°C. Vapor pressure = >760 
mm Hg @ 20°C. Flash point = Flammable Gas. 
Autoignition temperature = 100°C. Explosive limits: LEL= 
1.8%. Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 4, Reactivity 2. 
liiconzpritibilities: Reacts with water’, air, acids, in0 is ture, 
oxidizers, oxygen, chlorine, nitrogen oxides, metal nitrates, 
halogens, halogenated hydrocarbons, copper and many 
other substances, causing fire and explosion hazard. May 
ignite spontaneously on contact with air at or about 100°C. 
Attacks many metals. 
‘Note: When phosphine burns it produces a dense white 
cloud of phosphorus pentoxide (P *05) fume. This fume is 
a severe respiratory tract irritant due to the rapid formation 
of orthophosphoric acid(H,PO,) on contact with water. 
Permissible Exposure Lintits in Air: The OSHA TWA is 
0.3 ppin (0.4 mg/id). NlOSH and ACGIH recommend the 
same TWA and STEL value is 1 ppm (1.4 mgim3) .  The 
NIOSH IDLH level is 50 ppin. HSE(’3) has set the same 
values as OSHA and ACGIH. DFG”) has however set a 
lower MAK of 0.1 ppm (0.15 mg/m3). Czechoslovakia‘”’ 
has set a TWA of 0.1 mgim’ and a ceiling of 0.2 mgirn’. 
The former USSR has set a ceiling value in workplace air 
of 0.1 mgim3. The former USSR has also set an MAC for 
phosphine in the ambient air in residential areas of 0.01 
ingiin’ on a once-daily basis and 0.001 mgiin’ on a daily 
average basis. In addition, several states have set guidelines 
or standards for phosphine in  ambient air‘“) ranging from 
1.33 p g h ’  (New York) to 4.0 pgirn’ (Florida and North 
Dakota) to 6.7 pgim’ (Virginia) to 8.0 pgim’ (Connecticut) 
to 10.0 pg/m3 (Nevada and North Dakota) to 130 pgim’ 
(North Carolina). ERPG-2 (Emergency Response Planning 
Guideline): (maximum airborne concentration below which 
it is believed nearly all individuals could be exposed for up 
to 1 hour without experiencing or developing irreversible or 
other serious adverse health effects or symptoms that could 
impair an individuals’s ability to take protective action) = 

0.5 ppin 
Deteriiiiitatioiz in Air: Beaded carbon*; H,O,ibuffer; Ion 
chromatography; OSHA Method #ID1 80. Collection on 
silver nitrate impregnated cellulose pad to give free silver 
which is converted to the nitrate, then to the sulfide which 
is analyzed colorimetrically; See also NIOSH #332 ,  
Phos ph i ne . 
Perniissible Coiiceiitrritiori iii Writer: No criteria set, but 
EPA (32) has suggested a permissible ambient goal o f5 .5  
pgiL based on health effects. 
Routes ofElitry: Inhalation, skin and/or eye contact with 
the liquid. Most phospliine exposures occur by inhalation of 
the gas or ingestion of metallic phosphides, but dermal 
exposure to phosphides can also cause systemic effects. 
Hrirn fill Effects rind Syntptotits 
Short Term Exposure: Inhalation: Inhalation is the major 
route of phosphine toxicity. Phosphine is a respiratory tract 
irritant that attacks primarily the cardiovascular and 
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respiratory s y s t e m  causing cardiac arrhythmias and 
peripheral vascular collapse, cardiac arrest and failure, and 
pulmonary edema, a medical emergency that can be delayed 
for several hours. This can cause death. Skin/Eye Contact: 
Phosphides may be absorbed derinally, especially through 
broken skin, and can cause systemic toxicity by this route. 
Phosphine gas produces no adverse effects on the skin or 
eyes, and contact does not result in systemic toxicity. 
Phosphine is a super-toxic gas with a probable oral lethal 
dose of  5 mg/kg or 7 drops for a 150 lb person. An air 
concentration of 3 ppm is safe for long term exposure, 500 
ppin is lethal in 30 minutes, and concentration of 1000 ppin 
is lethal after a few breaths. Contact with liquefied or 
compressed phosphine gas may cause frostbite. Ingestion 
Ingestion of  phosphine is unlikely because it is a gas at room 
temperature. Ingestion of  metallic phosphides can produce 
phosphine intoxication when the solid phosphide contacts 
gastric acid. Contact with the liquid inay cause frostbite. 
Phosphine interferes with enzymes and protein synthesis, 
primarily in the mitochondria of heart and lung cells. As a 
result, effects may include hypotension, reduction in  cardiac 
output, tachycardia, oliguria, anuria, cyanosis, pulmonary 
edema, tachypnea, jaundice, hepatosplenoniegaly, ileus, 
seizures, and diminished reflexes. Acute exposure to 
phosphine usually results in headache, cough, tightness and 
pain in the chest, shortness ofbreath, dizziness, lethargy, and 
stupor. Fatigue, muscle pain, chills, tremors, loss of  
coordination, seizures, and coma may be seen. 
Gastrointestinal symptoms include nausea, vomiting, 
abdominal pain, and diarrhea. Renal (kidney) damage, 
hepatic (liver) damage, and jaundice inay also occur. 
Loirg Term Exposure: Chronic exposure to very low 
concentrations may result in anemia, bronchitis, 
gastrointestinal disturbances, and visual, speech, and motor 
disturbances. Chronic exposure may be more serious for 
children because of  their potential longer latency period. 
Chronic poisoning may cause toothache, swelling of the jaw, 
spontaneous fractures of bones. May cause anemia. May 
damage the liver and kidneys. The effects are cumulative. 
Although most survivors of  acute phosphine exposure show 
no permanent disabilities, damage due to insufficient blood 
supply to the heart and brain have been reported. Subacute 
poisoning resulting from exposure for a few days may cause 
reactive airways dysfunction syndrome (RADS) months 
later. 
Poiirts of Attack: Liver, kidney, and respiratory system 
MerlicalSurveiIlriiice: For those with frequent or potentially 
high exposure (half the TLV or greater), the following are 
recoininended before beginning work and at regular times 
after that: Lung function tests. If symptoms develop or 
overexposure is suspected, the following inay be useful: 
Consider chest x-ray after acute overexposure. Liver 
function tests. Typically, liver injury does not become 
evident until 48 to 72 hours after exposure. Findings may 
include jaundice, enlarged liver, elevated serum 

transaminases, and increased bilirubin in the blood. 
Analysis of  blood gases may reveal combined respiratory 
and metabolic acidosis. Also, there have been reports of 
significant hypomagnesemia and hypermagnesemia 
associated with massive focal myocardial damage. 
FirstAirl: Brush all visible particles from clothes, skin, and 
hair. Remove and double-bag contaminated clothing and 
personal belongings. Thoroughly flush exposed skin and 
hair with water for 3 to 5 minutes, then wash with mild 
soap. Rinse thoroughly with water. Use caution to avoid 
hypotherinia when decontaminating children or the elderly. 
Use blankets or similar warmers when appropriate. If 
phosphides have been ingested, do no1 induce voiniting. 
Phosphides will release phosphine in the stomach; 
therefore, watch for signs similar to those produced by 
phosphine inhalation. Administer a slurry of activated 
charcoal at 1 ginlkg (usual adult dose 60-90 g, child dose 
25-50 g). A soda can and a straw may be of assistance 
when offering charcoal to a child. 
Advanced T~eatment In cases of respiratory compromise, 
secure airway and respiration via endotracheal intubation. 
If not possible, perform cricothyroidotorny if equipped and 
trained to do so. Treat patients who have bronchospasm 
with aerosolized bronchodilators. The use of bronchial 
sensitizing agents in situations of  multiple chemical 
exposures may pose additional risks. Consider the health of 
the myocardium before choosing which type of 
bronchodilator should be administered. Cardiac sensitizing 
agents may be appropriate; however, the use of cardiac 
sensitizing agents after exposure to certain chemicals niay 
pose enhanced risk of  cardiac arrhythmias (especially in the 
elderly). Consider raceinic epinephrine aerosol for children 
who develop stridor. Dose 0.25-0.75 mL of2.25% racemic 
epinephrine solution in 2.5 cc water, repeat every 20 
minutes as needed, cautioning for myocardial variability. 
Patients who are comatose, hypotensive, or having seizures 
or cardiac arrhythmias should be treated according to 
advanced life support protocols. If evidence of  shock or 
hypotension is observed, begin fluid administration. For 
adults, bolus 1000 inL/hour intravenous saline or lactated 
Ringer’s solution if blood pressure is under 80 mm Hg; if 
systolic pressure is over 90 mm Hg, an infiision rate of  150 
to 200 mL/hour is sufficient. For children with 
compromised perfusion, administer a 20  mLikg bolus of  
normal saline over 10 to 20 minutes, then infuse at 2 to 3 
in Llkglhour. 
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Phosphoric Acid 

Use Type: Fertilizer (pH adjustment), fungicide, herbicide 
and microbiocide 
CAS Number: 7664-38-2 
Forniulri: H,O,P; H,PO, 
Alert: A General Use Pesticide (CUP) 
Synonynis: Acide phodphorique (French); Acido fosforico 
(Italian, Spanish); Fosforzuuroplossingen (Dutch); 
0 r t h o p h o s p h o r i c a c  i d ; 
Phosphorsaeureloesungen (German); White phosphoric acid 
Trade N ~ I I I Z C S :  (The re  a re  403  active and 
canceleditransferred products registered with the U.S. EPA) 
DECON@ 45 12; EVITS@; RAIMONT@, Agrocheinicals del 
Ecuador (AGROCHEM) (Ecuador); SONAC@; WC- 

Producers: Abaquiin (Mexico); Agrium (Canada); 
Agrocheinicals del Ecuador (AGROCHEM) (Ecuador); 
Albright & Wilson Pty. (UK); Aldrich Chemical (USA); 
Ashland (USA); ATOFINA Chemicals (France); Central 
Glass (Japan); Chemical Company (USA); Chemische 
Fabrik Budenheim (Germany); Chongqing Chuandong 
Chemical (Group) (China); Eastinan Chemical (USA); FMC 
(USA); Fosbrasil (Brazil); IMC Agrico (USA); Indo Gulf 
(India); Interstate Chemical (USA); Israel Chemicals 
(Israel); Jianginen Pesticide Factory (China); Kunming 
Baoyi Phosphate Chemicals (China); Kynoch (South 
Africa); Mitsui Chemicals (Japan); OxyChein (USA); 
Rhodia Group (France); Rhodia Specialty Phosphates 
(USA); Petroquimica de Venezuela (Pequiven); Sichuan 
Chuanxi Xingda Chemical Plant (China); Simplot, J.R. 
(USA); Tekchein (Mexico); Solaris CheinTech (India); 
Tessenderlo Cheinie (Belgium); Thermphos (Netherlands); 
Vulcan Chemicals (USA); WMC (Australia) 
Clrentical Clrrss: Inorganic 
EPMOPP PC Code: 07600 1 
Crrlijiirrziri DPR Clreniicril Code: 87 1 
ICSC Number: I008 
RTECS Number: TB6300000 
EEC Number: 0 15-0 1 1-00-6 
EINECS Number: 23 1-633-2 
Uses: Most of the currently registered farm uses of 
phosphoric acid are in sanitizing products for farm animals. 
Phosphoric acid is used in the inanufacture of fertilizers, 
phosphate salts, polyphosphates, detergents, activated 
carbon, animal feed, ceramics, dental cement, 
pharmaceuticals, soft drinks, gelatin, rust inhibitors, wax, 

a c  id ; o - P h o s p h o r  i c 
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and rubber latex. Also used in electropolishing, engraving, 
photoengraving, lithographing, metal cleaning, sugar 
refining, and water-treating. 
U S .  Mrrxinium Allowable Residue Levels for  Plrosphoric 
mid: 
Exempt from the requirement of tolerances 
C[ircbzogen/Hazard Cl(issrj7critions 
Label Signal Word: DANGER 
Regula tory Authority: 

Air Pollutant Standard Set (ACGIH)“) (OSHA)‘’’) (Other 
Countries)(35i (Several States)(“) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CA L/OS HA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancedRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 I33 1, 9/9/92) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 5,000 Ib 
(2270 kg) 
EPCRA Section 3 13 Form R de nzinirnis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Phosphoric acid is a colorless, crystalline 
solid, or thick syrupy liquid. Odorless. Physical state is 
strength and temperature dependent. Highly soluble in  
water. Boiling Point = (decomposes below BP) 2 15°C (loses 
50% water). MeltingiFreezing point = 4 1.8”C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 0, Reactivity 0. 
IIiconiprrtibilities: The substance is a niedium strong acid. 
Incompatible with strong caustics, most metals. Readily 
attacks and reacts with metals forming flammable hydrogen 
gas. DO NOT mix with solutions containing bleach or 
ammonia. Violently polymerizes on contact with azo 
compounds, epoxides, and other polyinerizable compounds. 
Decomposes on contact with metals, alcohols, aldehydes, 
cyanides, ketones, phenols, esters, sulfides, halogenated 
organics producing toxic fumes. Becomes anhydrous at 
66°C; very corrosive to ferrous metals and alloys 
particularly at temperatures above 82°C. At 93”C, changes 
to pyrophosphoric acid. Above 148”C, changes to 
inetaphosphoric acid. Corrosive to glass and pottery above 
199°C. 
Perniissible Exposure Limits in Air: The OSHA”’ PEL is 
I ing/in3 TWA. The NIOSH”) and ACGIH“’ TWA value is 
I ing/in3 and the STEL is 3 ing/m’ and the NI0SH‘’’STEL 
is not to be exceeded during any 15 minute work period. 
The NIOSH‘’) IDLH level = 1000 ingiiii’. Argentina‘”’ has 
set a TWA of 1 ppin and an STEL of 3 ppm. Japan and 
Sweden have set 1 mg/ni3. The former USSR has set o f20  
pg/1n3 on a once-daily basis. Further, several states have set 
guidelines or standards for phosphoric acid in ambient air(‘’) 
ranging from 1.4 , u g h 3  (Massachusetts) to 10-30 pg/m’ 
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(North Dakota) to 10-33 pgiin’ (Virginia) to 20.0 pg/in3 
(Connecticut) to 24.0 pg/1n3 (Nevada) to 25.0 pgimj (South 
Carolina). 
Deternzirzation in Air: Si gel (special); NaHCO,/Na,CO,; 
Ion chromatography; NIOSH IV, Method #7903, Inorganic 
Acids(”). Collection on a cellulose membrane filter, workup 
with water, colorimetric determination. See OSHA Methods 
ID-I 1 1  and ID-165-5G‘58’. 
Permissible Coiicentration iii Woter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harmful Effects and Syniptoflis 
Short Term Exposure: Corrosive to the eyes, skin, and 
respiratory tract. Eye contact may cause permanent damage. 
Inhalation can cause pulmonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death.Solid is especially irritating to skin in the 
presence of moisture. Corrosive if swallowed. May cause 
pain in the throat and stomach, nausea, vomiting and intense 
thirst. Severe exposures may result in shock with clainrny 
skin, weak and rapid pulse, shallow breathing, reduced urine 
output and death. 1-5 mgiin’ may cause irritation of  nose 
and throat. 4-1 1 ingiin’ may cause coughing. Inhalation of  
acid mist can cause lung irritation. 1-5 ingiin’ may cause 
irritation of  nose and throat. 4-1 1 ing/in’ may cause 
coughing. 
Loiig Term Exposure: Repeated or prolonged skin 
exposure may cause irritation, drying, cracking, and 
dermatitis. Can cause bronchitis to develop. 
Points of Attczck: Eyes, skin and respiratory system. 
Merlicul Surveillrzn ce: Be fore beg i nn i ng e in p I o yinen t and 
at regular times after that, the following is recommended: 
Lung function tests. If symptoms develop or overexposure 
is suspected, the following may be useful: Consider chest x- 
ray after acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention iininediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious, administer water, or milk. Do not induce 
vomiting. Medical observation is recoinmended for 24  to 48 
hours after breathing overexposure, as pulinonary edema 
may be delayed. As first aid for pulmonary edema, a doctor 
or authorized paramedic may consider administering a 
corticosteroid spray. 
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Phosphorus 

Use Type: Fertilizers and rodenticide 
CAS Number: 7723-14-0 
Foriizulrz: P 
Synoiiynzs: Fosforo blanco (Spanish); Fosforo bianco 
(Italian); Gelber phosphor (German); Phosphore blanc 
(French); Phosphorus elemental, white; Phosphorous 
yellow; Phosphorus-3 1 ; Red phosphorus; Tetrafosfor 
(Dutch); Tetraphosphor (German); Weiss phosphor 
(German); White phosphorus; Yellow phosphorus 
Trtlde Nunzes: BONIDE BLUE DEATH RAT KILLER@; 
C O M M O N  S E N S E  C O C K R O A C H  A N D  R A T  
PREPARATIONS@; EXOLITE’ 405; EXOLIT LPKN@ 
275; EXOLIT VPK-N@ 361 
Producers: Akzo Nobel Chemicals (Netherlands); Albright 
& Wilson Pty. (UK); Archimica (UK); BEC Group (India); 
Chemische Fabrik Budenheim (Germany); Chongqing 
Chuandong Chemical (Group) (China); Excel Industries 
(India); Faci Europe (Italy); FMC Agricultural Products 
Group (USA); Great Western lnorganics (USA); Kemira 
GrowHow (Finland); Kunining Baoyi Phosphate Chemicals 
(China); Mississippi Chemical (USA); Monsanto (USA); 
OxyChein (USA); Pechiney (France); Potash Corporation 
(Canada); Rasa Industries (Japan); Rhodia (France); Search 
Chein Industries (India); Sichuan Chuanxi Xingda Chemical 
PI ant (China) ; T h erm p h 0s (Net her I and s) ; United 
Phosphorus (India) 
Clzeniicrzl Clrrss: Inorganic 
EPMOPP PC Code: 066502 
Criliforiiici DPR Clieinical Code: 5 13 
ICSC Number: 0628 (Yellow Phosphorus) 
RTECS Number: TH3500000 
EEC Number: 0 15-00 1-00- I 
EINECS Number: 23 1-768-7 
Uses: Yellow phosphorus is handled away from air so that 
exposure is usually limited. Phosphorus was at one time 
used for the production ofmatches or “lucifers” but has long 
since been replaced due to its chronic toxicity. Phosphorus 
is used in the manufacture of  munitions, pyrotechnics, 
explosives, smoke bombs, and other incendiaries, in 
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artificial fertilizers, rodenticides, phosphor bronze alloy, 
semiconductors, electro-luminescent coating, and chemicals, 
such as phosphoric and metallic phosphides. 
C(r rciri ogen/Hrizrr rrl Clrissijications 
U.S. EPA Carcinogens: Group D, unclassifiable, 
insufficient data 
Regulrrtory Authority: 

Air Pollutant Standard Set (ACGIH)“) (DFG)‘” (HSE)‘33) 
(OSHA)(58) (former USSR)‘”) (Several States)@’) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California 
Canada, WHMIS, Ingredients Disclosure List 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesIRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4 133 1 ,  9/9/92) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.45 4 kg) 
EPCRA Section 3 I3 (yellow or white) Forin R de mininiis 
concentration reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B), severe pollutant, white, yellow dry, molten 
or in solution 

Description: Phosphorus is a white to yellow, soft, waxy 
solid with acrid fumes in air. 
White/yellow phosphorus is either a yellow or colorless, 
volatile, crystalline solid which darkens when exposed to 
light and ignited in air to form white fumes and greenish 
light. I t  has a garlic-like odor. Usually shipped or stored in 
water. Boiling point = 280°C. MeltingiFreezing point = 

44°C (decomposes). Autoignition temperature = 30°C. 
Vapor Pressure = 2.6 x lo-* ininHg @ 20°C (yellow). 
Hazard Identification (based on NFPA-704 M Rating 
System): [black] Health 1, Flaininability 1 ,  Reactivity 0. 
Insoluble in water. 
Red phosphorus is a brick red, reddish-brown, or violet 
amorphous powder, frequently contaminated with a small 
amount of the yellow. Boiling point = 280°C (with ignition 
@ 200°C). MeltingiFreezing point = 416°C (sublimes). 
Flash point = 260°C. Autoignition temperature = 260°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 1,  Flaininability I ,  Reactivity 1. Insoluble 
in water. 
IIiconiprrtibilities: Phosphorus is incompatible with air, all 
oxidizing agents, including elemental sulfur, strong caustics. 
Whi~e/yel/ow reacts with air, halogens, halides, sulfur, 
oxidizers, alkali hydroxides (forming phosphine gas), and 

metals (forming reactive phosphides). Red is a combustible 
solid. Friction or contact with oxidizers can cause ignition. 
Incompatible with many other substances. Forms phosphine 
gas and phosphoric acid on contact with moisture. Opened 
packages ofred phosphorus should be stored under inert gas 
blanket. 
Permissible Exposure Limits in Air: The OSHA“’ PELis 
0.1 ingiin’ TWA. The HSE‘3’) TWA, DFG MAK”), and the 
recommended ACGIH‘’) TWA value“) is 0.1 1ng/m3 and the 
STEL is 0.3 mgim’. The NIOSH‘’) IDLH level = 5 ing/in’ 
level has been set. Czechoslovakia‘”) has set 0.03 ingiin’ as 
a TWA and 0.06 ing/in’ as an STEL in workplace air. The 
former has set 0.03 ingiin’ as a ceiling value in 
workplace air. Several states have set guidelines or 
standards for yellow phosphorus in ambient air(‘”) ranging 
from 0.33 pgim’ (New York) to 1 .O pg/in’ (Florida) to I .6 
pglm’ (Virginia) to 2.0 pglm’ (Connecticut and Nevada) to 
10.0-30.0 pgiin’ (North Dakota). 
Deternzinrition in Air: Tenax Gas chromatography; Xylene; 
G as c h ro inatograp h y/F 1 aine photo met r i c detection fo r 
sulfur, nitrogen, or phosphorus; NIOSH IV, Method 
#7905.‘18) 
Perniissible Concentrrrtion iri Water: EPA”’) has suggested 
a Permissible ambient goal of 1.4 pglL based on health 
effects. The former USSR‘”, “) has set a MAC in water 
bodies used for domestic purposes of 0.1 pgiL and in 
surface water used for fishery purposes of zero. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Yellow phosphorus can be absorbed through the 
skin. 
Hurnzfiil Effects rriirl Symptoms 
Short Term Exposure: Phosphorus is corrosive to the eyes. 
skin, and respiratory tract. Eye contact may lead to a total 
destruction of the eyes. Victim may experience 
spontaneous hemorrhaging ofphosphorus-coiitaininated skin 
and mucous membranes. Sudden death, possibly due to 
irregular heartbeat, may occur after relatively minor ( 1  0- 
15%) burns. Yellow: Fumes are irritating to the respiratory 
tract and cause severe ocular irritation. On contact with the 
skin it may ignite and produce severe skin burns with 
blistering. Very high exposure may cause severe or fatal 
poisoning. Red: Irritates eyes. Corrosive if ingested. 
Inhalation can cause pulmonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death. May affect the kidneys, liver. Exposure may 
result in death. Phosphorus is classified as super toxic. The 
probable lethal dose is less than 5 mg/kg (a taste or less than 
7 drops) for 70 kg (1 50 Ib) person. Signs and symptoms of 
acute exposure to phosphorus may be severc and occur in 
three stages. The first stage will involve burns, pain, shock, 
intense thirst, nausea, vomiting, diarrhea, severe abdominal 
pain, and “smoking stools.” The breath and feces may have 
garlicky odor. The second stage will be a symptom-flee 
period of several day in which the patient appears to be 
recovering. The third stage may be sevcre and include 
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nausea, bloody vomitus, diarrhea (may be bloody), jaundice, 
liver enlargement with tenderness, renal damage, hematuria 
(bloody urine), and either oliguria (little urine formation) or 
anuria (no urine formation). Headache, convulsions, 
delirium, coma, cardiac arrhythmias, and cardiovascular 
collapse may also occur. If phosphorus contacts the eyes, 
then severe irritation and burns, blepharospasm (spasmodic 
winking) , I acr i mat i on (tearing ), and photo p ho b i a 
(heightened sensitivity to light) may occur. 
Lorig Terrti Exposure: Phosphorus may affect the bones, 
causing bone degeneration (especially the jaw bone, known 
as “phossy” jaw), dental pain, salivation, jaw pain and 
swelling. This process can extend into one or both eye 
sockets. Repeated low exposure can cause low blood count 
(anemia), weight loss, and bronchitis. May cause jaundice; 
liver and kidney damage; cachexia. May cause nervous 
system damage. 
Points of Attack: Respiratory system, liver, kidneys, jaw, 
teeth, blood, eyes and skin. 
Merlicrrl Surveillmce: Complete blood count with 
differential. X-ray of  teeth and jaw and dental exam. Lung 
function tests. EKG. Liver function tests. Special 
consideration should be given to the skin, eyes, jaws, teeth, 
respiratory tract, and liver. Preplaceinent medical and dental 
examination with x-ray of  teeth is highly recommended in 
the case of  yellow phosphorus exposure. Poor dental 
hygiene may increase the risk in yellow phosphorus 
exposures, and any required dental work should be 
completed before workers are assigned to areas of  possible 
exposure. Workers experiencing any jaw injury, tooth 
extraction, or any abnormal dental conditions should be 
removed from areas of  exposure and observed. X-ray 
examinations may show necrosis; however, in order to 
prevent full development of  sequestra, the disease should be 
diagnosed in earlier stages. Liver function should be 
evaluated periodically. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
30 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and brush all traces of 
dry chemical from skin. Submerge burning phosphorus 
(yellow) in water or 1% copper sulfate solution if embedded 
in skin, or wash exposed area with large amounts of  water. 
Seek medical attention immediately. Skin burns from yellow 
phosphorus should be observed for 1-3 days for possible 
delayed effects. If this chemical has been inhaled, remove 
from exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. Give large quantities of  water and induce 
vomiting. Do not make an unconscious person vomit. 
Medical observation is recommended for 24  to 4 8  hours 
after breathing overexposure, as pulmonary edema may be 

delayed. As first aid for pulmonary edema, a doctor or 
authorized paramedic may consider administering a 
corticosteroid spray. 
References: 

New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Phosphorus,” Trenton, NJ (October 2002). 
littp:il~~iLv~~.state.ni.uslhealtliieohirtl~~~eb/1520.pdl’ 
Sax, N.I., Ed., “Dangerous Properties of  lndustrial 
Materials Report,” 3, No. 4, 90-93 (1983). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Phosphorus,’’ Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacrainento CA (February 1997). 

Phoxim 

Use Type: Insecticide, initicide 
CAS Nuniber: 14816-18-3 
Forniulr: C,,H ,,N,O,PS 
Syrroriyms: Benzoyl cyanide-o-(diethoxyphosphinothioyl) 
ox i in e ; 0 , O -  D i a e  t h y 1 - 0- ( a - c y a n be 11 z y I i d e n - am i n o ) - 
thionphosphat (German); 0, 0-Diaethyl-0-(a-cyano- 
be n z y I i den am i no) -in on o t h i o p h o s p h a t a- 
[((Diethoxyphosphinothioyl)oxy)i~nino] benzeneacetonitrile; 
(Diethoxy-t1iiophosphoryloxyimino)-phenyl acetonitrile; 
0,O-Diethyl phosphorothioate, 0-ester with phenyl 
glyoxylonitrile oxime; ENT 27,488; 4-Ethoxy-7-phenyl-3,5- 
d i ox a -  6 - aza-4  - p h o s ph ao c t - 6 -e  tie - 8 - n it r i I e -4  - s u I f i d e ; 
G l y o x y l o n i t r i l e ,  p h e n y l - ,  o x i m e ,  0 , O - d i e t h y l  
phosphorothioate; Phenylglyoxylonitrile oxime 0,O-diethyl 
phosphorothioate; Phoxime 
Trcrrle Nirnies: BAY@-562 I ,  Bayer CropScience (Germany); 
BAY@-77488, Bayer Cropscience (Germany); BAY SRA 
7502, Bayer Cropscience (Germany); BAY ER@-77488, 
Bayer CropScience (Germany); BAYTHION@, Bayer 
CropScience (Germany); SEBACIL@; VALEXONE@; 

Pro rlucers: B aye I‘ 
CropScience (Germany); Hebei Huafeng Chemical Grotip 
(Ch i na) 
Clremicrrl Clrrss: Organophosphate 
EPNOPP PC Code: 598800 
Uses: Not registered in the U.S. Phoxim is an 
organophosphorus insecticide used for topical treatment of 
cattle, sheep, goats and swine. Also used to control insects 
that infest stored grains, peas, beans, rice, tobacco, skins and 
dried fruit. 
Crrrciriogeri/H(rzrrrrl Clrrssijicrrtioiis 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Authority: as cyanides and cyanide compounds 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 

( G e r m an) ; 

VOLATON@ 
A gr  i m o r I n te r n at i o na 1 (U S A); 

Contaminants 
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Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
Clean Water Act: Section 307 Priority Pollutants as 
cyanide, total; Toxic Pollutant (Section 40 1.15) 
RCRA Section 26 1 Hazardous Constituents 
RCRA Universal Treatment Standards: Wastewater 
(mgiL), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mgikg), 590 (total); 30 (amenable) 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ugiL): 90 1 O(40) 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanides 
Safe Drinking Water Act: MCL, 0.2 mgiL; MCLG, 0.2 
mgiL;Regulated chemical (47 FR 9352) 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) 
EPCRA Section 3 13 Form R de ii7iniinis concentration 
reporting level: 1 .O% 
DOT Inhalation Hazard Chemicals as organophosphate 
Marine pollutant (49CFR, Subchapter 172.10 1, Appendix 
B) as cyanides, mixtures or solutions 

Description: Pale yellow to yellow-brown, oily liquid. 
Molecular weight = 298.31. Density = 1.176"C @ 20 
ininHg. MeltingiFreezing point = 5°C. Boiling point = 

102°C @ 0.01 mmHg. (decomposition). 
hicoiiipritibilities: May react violently with strong oxidizers, 
chlorobenzenediazoniuin salts, mercurous chloride. 
Incompatible with cadmium bromide, zinc acetate. 
Permissible Esposure Limits in Air: 
Deterniiiiation in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas clirotnatography/Flame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides."" 
Perniissible Conceiitrtrtion in Wuter: No criteria set. 
Runofffrotn spills or fire control may cause water pollution. 
Hurriiful Effects mi l  Syniptonis 
Sliort Term Exposure: Eye pupils are small, blurred vision, 
eye watering, runny nose, cough, shortness of breath, 
salivation, dizziness, nausea, stomach cramps, diarrhea, and 
vomiting, increased blood pressure, profuse sweating, 
hypermotility, hallucinations, irritability, tingling of the 
skin, drowsiness, slow heartbeat, convulsions, fluid in lungs, 
loss of consciousness, incontinence, breathing stops, death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Lorig Term Esposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in  
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterasc. 
Merlicrr I Surveillrince: M ed i c a I o b servat i o ti is 
recommended for 24 to 48 hours afier breathing 

overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAid: Speed in removing inaterial from eyes and skin is 
of extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwartn or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin: 
Get medical aid. Skin contact can cause dangerous amounts 
of these chemicals to be absorbed into the bloodstream. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iinmediately flush skin with 
plenty of soap and water for at least 15 minutes while 
removing contaminated clothing and shoes. Shampoo hair 
promptly if contaminated. Ingestion; Call poison control. 
Loosen all clothing. Never give anything by mouth to an 
unconscious person. Get medical aid. Do NOT induce 
vomiting.* If conscious, alert, and able to swallow, rinse 
mouth and have victim drink 4 to 8 ounces ofwater do NOT 
induce voin it i ng but i m med i a t e I y ad in i n is ter s I wry of 
activated charcoal (2 oz in  8 oz of water). If victim is 
zinconsciozis or having convzilsions, do nothing except keep 
victim warm. *In seine cases you niuy be specifically 
inslrzicted by poison control to induce voiniting by way oj'2 
tablespoons of syrup of ipecac (adult) washed down with LI 

cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. Inhalation: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides. 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized niedical personiiel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 ing 
mgikg of atropine; repeat at 5 to I0 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes to 
physician OY authorized niedicul personnel: N -  
methyIpyridinium-2-aldoxi1ne (2-PAMCI) when used in  
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
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within minutes to  a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2.5 gin in 100 ml of  
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gm of  2-PAMCI in 3 ml of  distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

International Programme on Chemical Safety (IPCS), 
“Data Sheets on Pesticides, Phoxim,” Geneva, 
Switzerland (2000). 
Iittli:/!wvw. inctiem.or~:/documents/pds!Dds/pestj 1 
- e.htm 

P hysostigm i ne 

Use Type: Insecticide 
CAS Number: 57-47-6 
Fornzulri: C,,H,,N,O, 
Alert: Not registered in the U.S. 
Syizorzynis: Calabarine; Erserine; Eserine; Eserolein; 
Fisostigtnina (Spanish); Methylcarbarnate (Ester); Methyl- 
carbainic acid, ester with eseroline; Physostol 
Producers: Boehringer Ingelheim (Germany); Sandoz 
(Switzerland) 
Clr eniicril Cliiss: Car ba in ate 
RTECS Number: TJ2 100000 
EINECS Number: 200-332-8 
Uses: Material is used as a cholinergic (anticholinesterase) 
agent and as a veterinary medication. It is used to enhance 
memory in Alzheitner patients. Listed as  a carbatnate 
pesticide; however, physostigmine is not registered in the 
U.S. 
Regulritory Authority: 

EPA Hazardous Waste Number (RCRA No.): P204 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.056; Nonwastewater 
(mg/kg), 1.4 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 lb (45,414,540 
I , - \  

Permissible Concentration in Writer: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Hrirnlful Effects cinrl Syniptoms 
Short Term Exposure: Super toxic. Probable oral lethal 
dose is less than 5 mglkg for a 70 kg (150 Ib) person. 
Material is a cholinesterase inhibitor. Effects of exposure 
may involve the respiratory, gastrointestinal, cardiovascular 
and central nervous systems. Death occurs due to respiratory 
paralysis or impaired cardiac function. Time to death tnay 
vary from 5 minutes to 24  hours, in severely poisoned 
patients, depending on factors such as the dose and route. 
General symptoms include: increased secretions, fatigue and 
generalized weakness, involuntary twitching, severe 
weakness of skeletal muscles. Symptoms of exposure to 
material by major organ system: gastrointestinal: lack of 
appetite, nausea and vomiting, abdominal cramps and 
d ia r rhea .  Cent ra l  n e r v o u s  s y s t e m :  confus ion ,  
uncoordination, slurred speech, loss of  reflexes, rapid 
irregular breathing, generalized convulsions, and coma. 
Cardiovascular: slowed heart beat resulting in Hypotension 
and fall in cardiac output. Carbamate insecticides inhibit the 
cholinesterase activity of  enzymes, causing accumulation of 
acetylcholine at synapses and altering the way in which 
nervous impulses are transmitted. However, within several 
hours carbatnates spontaneously detach from the enzymes. 
Long Ternz Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicril Sirrveillrince: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
tnay be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or Overexposure occitrs, repeat the above tests as 
soon as possible and get an exam of  the nervous system. 

%I 

1 . - \  

SuperfundiEPCRA 40CFR302.4 RQ: El-IS, 1 Ib (0.454 
w 

Description: Physostigmine, C,,H2,N3O,, is an odorless 
white crystalline solid. Slightly soluble in water. 
MeltinglFreezing point = 86-87°C (unstable form); 
105-106°C (stable form). 
Iiiconz~irrtibilities: Light and heat. When heated to 
decomposition, this chemical forins toxic oxides of  nitrogen. 
Perniissible Exposure Limits iiz Air: No standards set. 

Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
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of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbainate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingesfion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
UNCONSCIOUSOR HA VING CONVULSIONS, do nothing 
except keep victim warm. *In son7e cases you /nay be 
specrfically instructed by poison control to induce vomiting 
by way o j2  tablespoons of syrup of ipecac (adult) washed 
down with a cup of water. Do NOT give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbainate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bagiinask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment i n  children with 0.05 ing 
ingikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbainate poisonings. 
Refereiices: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Physostiginine,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 

List of Lists,” Sacramento CA (February 1997). 

Picloram (ANSI) 

Use Type: Herbicide 
CAS Number: 19 18-02- 1 
Fori?iulrr: C,H,CI,N,O, 

Alert: A Restricted Use Pesticide (RUP). A carcinogen. 
handle with extreme caution. 
Synonyms: 4-aminotrichloropicolinic acid; 4-Amino-3,5,6- 
trichloro-2-picolinic acid; 4-A1nino-3,5,6-trichloropicolinic 
acid; 4-Amino-3,5,6-trichloro-2-pyridinecarboxylic acid; 4- 
Amino-3,5,6-trichloropyridine-2-carboxylic acid; 4-Amino- 
3,5,6-trichlorpicolinsaeure (German); ATCP; Chlorainp 
(Russian); NCI-C00237; NSC 233899; Picolinic acid, 4- 
Amino-3,5,6-trichloro-; 2-Pyridine carboxylic acid, 4- 
arnino-3,5,6-trichloro-; 3,5,6-Trichloro-4-aininopicolinic 
acid 
Trfirle Nmzes:  ACCESS@; AMDON@; AMDON 

PATHWAY@; TORDON@, Dow Chemical (USA), canceled 
l/l1/1980 
Protlucers: Dow AgroSciences (USA); Ehrenstorfer, Dr. 
(Germany); Micro Flo Company (USA); Rhone-Poulenc 
Agro France (France); Shell Oil (Netherlands); Wuzhou 
International Co. (China) 
Clr eniicrrl Clms: Pyrid ine 
EPMOPP PC Code: 005 10 I 
Crrliforiziri DPR Cliemicrrl Code: 593 
ICSC Nunzber: I246 
R TECS Number: TJ7525000 
EINECS Number: 2 17-636- 1 
Uses: Piclorain is a systemic herbicide used for control of 
woody plants and a wide range of broad-leaved weeds along 
roads, power lines and long right-of-ways. Most grasses are 
resistant to picloram, so it is used in range nianageinent 
programs to control noxious weeds and brush. I t  is used to 
prepare sites for tree planting. Piclorain is formulated either 
as an acid (technical product), a potassium or 
triisopropanolainine salt, or an isooctyl ester, and is 
available as either soluble concentrates, pellets, or granular 
formulations. During the Vietnam war, a herbicide named 
Agenl White was used to control vegetation. It was a mixture 
of 2,4-D, triisopropanolainine salt and picloram. 
U.S. Muxiiiiuiii Allowrrble Residue Levels for Piclorrini (40 
CFR 180.292): 

GRAZON@; B O R O L I N ~ ;  G R A Z O N ~ ;  K - P I N ~ ;  

CROP PP‘“ 
Barley, grain 0.5 

except flour 3 
Barley, straw 1 
Cattle, fat 0.2 
Cattle, kidney 5 
Cattle, liver 0.5 
Cattle, meat 0.2 
Cattle, mbyp, 
except kidney and liver 0.2 

Egg 0.05 
Goat, fat 0.2 
Goat, kidney 5 
Goat, liver 0.5 
Goat, meat 0.2 

Barley, milled fractions, 
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Goat, mbyp, 
except kidney and liver 0.2 

Grass, forage so 
Hog, fat 0.2 
Hog, kidney 5 

Hog, meat 0.2 
Hog, ~nbyp, 
except kidney and liver 0.2 
Horse, fat 0.2 
Horse, kidney 5 
Horse, liver 0.5 
Horse, meat 0.2 
Horse, mbyp, 
except kidney and liver 0.2 

Milk 0.05 
Oat, forage and hay 1 
Oat, grain 0.5 
Oat, milled fractions, 
except flour 3 

Oat, straw 1 
Poultry, fat 0.05 
Poultry, meat 0.05 

Hog, liver 0.5 

Poultry, inbyp 0.05 
Sheep, fat 0.2 
Sheep, kidney 5 

Sheep, meat 0.2 

except kidney and liver 0.2 
Wheat, forage 1 

Sheep, liver 0.5 

Sheep, mbyp, 

Wheat, grain 0.5 
Wheat, milled fractions, 
except flour 3 
Wheat, straw 1 
CrircinogeIt/Hiizrir~l Clrissificirtions 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrrtory Authority: 

Carcinogen (Positive, Rat; Negative, Mouse) (Ncl)‘” 
Banned or Severely Restricted (Sweden) (UN)‘”) 
Air Pollutant Standard Set (ACGIH)“’ (HSE)‘”’ 
(NIOSH)(58) (former USSR)‘”, 4 i j  (Several States)(60) 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CA L/O S HA) 
The “Director’s List” (CALIOSHA) 
Safe Drinking Water Act: MCL, 0.5 mgIL; MCLG, 0.5 
mg/L; Regulated chemical (47 FR 9352) as pichloram 
EPCRA Section 3 13 Form R de ~irniniis concentration 
reporting level: 1 .O% 

Description: Colorless crystalline solid or powder. 
Chlorine-like odor. Very slight solubility in water; solubility 
= 425 ppin @ 25°C. Molecular weight = 241.47. 
Melting/Freezing point = 2 18-2 19OC; decomposes above 
190°C. Vapor pressure = 6.15 x lo-’ inmHg @ 35°C. 
I~icor~zpiitibiliti: This material is acidic. Reacts with hot 
concentrated alkali (hydrolyzes), strong bases. Attacks some 
metals. 
Permissible Exposirre Limits i12 Air: The NIOSH”) 
recommended 10-hour TWA is 15 mgiiii’ based on total 
dust and 5 mg/tn3 based on the respirable fraction. HS 
and ACGIH“’ have adopted a TWA value of 10 ing/m’ and 
the STEL is 20 ing/in3. The former USSR has set an MAC 
in workplace air of 2.0 mgIm’(’5) and a tentative safe 
exposure level in  the workplace of 5 ing/m’(”). The former 
USSR‘35’ has also set a MAC for anibient air of 0.03 mgirn’ 
on a once-daily basis and 0.02 ingIm’ on an average daily 
basis. Several states have set guidelines or standards for 
piclorain in ambient air‘“’ ranging from 0.1-0.2 ingiin’ 
(North Dakota) to 0.16 ing/m3 (Virginia) to 0.2 ingiin’ 
(Connecticut) to 0.238 mgiin’ (Nevada). 
Deterntiiirrtioii in Air: Filter; none; Gravimetric; NlOSH 
IV, Particulates NOR: Method #0500 (total); Method #0600 
(respirable).“8’ 
Perrni.wible Concetitrutioir in Woter: The USE PA has set 
a lifetime health advisory of 0.49 mgiL. The former 
USSR‘”) has set an MAC in surface water of 10.0 mgiL. 
States which have set guidelines for piclorain in drinking 
water(“) include Kansas at 0.175 ingiL and Maine at 0.3 
ingIL. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harrnjitl Effects rriirl Symptoms 
Short Tern2 Exposure: Irritates the eyes, skin, and 
respiratory tract. Exposure can cause nausea. 
Loiig Term Exposure: Piclorain should be handled as a 
carcinogen with extreme caution. It may damage the testes. 
May affect the kidneys and liver. I n  animals: liver, kidney 
changes. 
Points of Attrick: Eyes, skin, respiratory system, liver and 
kidneys. Cancer site in animals: liver, uterus, pituitary gland. 
Merlictrl Surveillunce: Liver and kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iinmcdiately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer proinptly to a mcdical facility. When this chemical 
has been swallowed, get medical attention. Give large 

Canada, WHMIS, Ingredients Disclosure List 



 

Piperidine 71 9 

quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Inforination Profile, Picloram,” Oregon State 
Un ive r s i ty ,  Corva l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
h ttp:I/extoxnet. 01-s t .edu/pips/picloram .htm 
EPA, Office of Pesticide Programs, Pesticide Residue 
L i m i t s ,  “ P i c l o r a m , ”  4 0  C F R  1 8 0 . 2 9 2 ,  
litt~:li~~~~Y.epa.~ov:pesticideslfood/viewtols.litm 
U.S. Environmental Protection Agency, “Health 
Advisory: Picloram,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health, “Hazardous 
Substance Fact Sheet: Picloram,” Trenton, NJ (May 
200 1). 
litt~:/i~~~~~.state.ni.us!healthieoliIi-tkweb/ I 536.pdf 

Pindone 

Use Type: Rodenticide 
CAS Nuniber: 83-26- 1 
Forniulrr: C,,H,,O;; C,H,(CO),CHCOC(CH,), 
Alert: No products currently registered with the U.S. EPA. 
S ~ I I O I Z ~ I ~ ~ S :  terf-Butyl valone; 1,3-Dioxo-2-pivaloy-lindane; 
Pivalyl; 2-Pivalyl-I ,3-indandione; Pivaldione (French); 2- 
(Trimetil-aceti1)-indan- I ,3-dione (Italian) 
Trrrrle Nrrnies: CHEMRAT@; PIVAL@; PIVALYL 

Producers: R.S.A. Corp (USA) 
Clieniical Clus: I ndand i one 
EPMOPP PC Corle: 067703 
Crrliforiiiu DPR Clieniictrl Corle: 489 
RTECS Number: NK6300000 
Uses: Pindone is used to control Norway rats, roof rats, 
house mice and insects around stored grain and often used 
as a rabbit poison. It is used over a period of 6 to 10 days of 
continuous feeding. When it was used in the U.S., it was a 
Restricted Use Pesticide (RUP) when used in concentrations 
above 3%. 
Crirciizogeii/Huzrrrrl Cl~rssijicutions 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class I b, highly hazardous 
Regulatory Autlrority: 

VALONE@; TRI-BAN@ 

Air Pollutant Standard Set (ACGIH)‘” (OSHA)‘58’ 
(Several States)@” 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in  California. 
Canada, WHMIS, Ingredients Disclosure List 

Description: Bright yellow crystalline solid or powder. May 
turn yellow-brown on contact with air. Nearly odorless. 
Practically insoluble in water; 15 ppin @ 25°C. Boiling 
point = 178°C (decomposes). MeltingIFreezing point = 

105-1 10°C; 205-210°C (Na salt). 
Iiicomprrtibilifies: None reported. 
Permissible Exposure Linzits in Air: The OSHA”)’, 
NIOSH‘2), and ACGIH“) TWA value is 0.1 mg/in3. The 
NIOSH”) IDLH level = 100 ingim’. Several states have set 
guidelines or standards for pindoiie in ambient air(””) ranging 
from 1 .O-3.0 ,@in3 (North Dakota) to 1.6pg/1n3 (Virginia) 
to 2.0 ,ugh’  (Connecticut and Nevada). 
Deternziiicrtion in Air: No method available. 
Perniissible Coiiceiitrrrtion in Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiztry: Inhalation and ingestion. 
Hurniful Effects rr i id  Symptoms 
Slrorf Term Exposure: Nosebleeds (epostaxis), excessive 
bleeding of minor cuts and bruises, smoky urine, black tarry 
stools, abdominal and back pain. Reduced blood-clotting 
which leads to hemorrhaging; symptoms resembling 
warfarin: depressed forination of prothrombin and capillary 
fragility leading to hemorrhages. 
Points of Attrrck: Blood prothronibin. 
Merlical Sirrveillrrnce: Consider the points of attack in 
preplacement and periodic physical examinations. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Pesticide Education Management Program, “Pindone 
Chemical Profile 1/85,’’ Cornel University, Ithaca, NY 
(January 1985). 
http:lIpinep.cce.cornell.eduIprotileslrodentIpiiidoneIro 
d-prof-pindone.ht 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Piperidine 

Use Type: Insecticide 
CAS Number: 1 10-89-4 
Forniulrr: C,H, ,N 
Alert: Not registered for use in the U. S. 
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Synoriynis: Azacyclohexane; Cyclopentimine; Cypentil; 
Hexahydropyridine; Hexazane; Pentainethyleneiinine; 
Peperidin (German) 
Proilucers: B ASF (G erinany); B ayer Chemicals (G erin any); 
Daicel Chemical Industries (Japan); DSM Fine Chemicals 
(Netherlands); Koei Chemical (Japan); Nepera (USA); 
Nippon Steel Chemical (Japan); Penta Manufacturing 
(USA); Reilly Industries (USA); Rutherford Chemicals 
(USA); Whyte Chemicals (UK) 
ICSC Number: 03 17 
RTECS Number: TM3500000 
EEC Number: 61 3-027-00-3 
EINECS Number: 203-81 3-0 
Uses: Piperidine is used as a solvent and intermediate; as a 
curing agent for rubber and epoxy resins; catalyst for 
condensation reactions; as an ingredient in oils and fuels; 
coinplexing agent; manufacture o f  local anesthetics, in 
analgesics, pharmaceuticals, wetting agents, and germicides; 
synthetic flavoring. Not registered as a pesticide in the U.S. 
Regcilrtory Authority: 

Air Pollutant Standard Set (former USSR)(43’ 
Clean Air Act: Accidental Release PreventioniFlainrnable 
Substances, (Section 112[r], Table 3), TQ = 15,000 Ib 
(68 10 kg) 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: T P Q  = 1000 Ib (454 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) 

Description: Clear, colorless liquid. Ainine odor. Soluble in  
water. Molecular weight = 85.15. Boiling point = 105.8”C. 
MeltingiFreezing point =-6.9”C. Flash point = 16°C. Vapor 
pressure = 48 inmHg @ 29°C; 5.2 kPa @ 29°C. Log KO,” = 

0.8. Unlikely to bioaccuinulate in marine organisms. 
Iiiconipritibilities: Piperidine is a medium-strong base. 
Reacts violently with acids, oxidizers. 
Permissible Exposure Limits in Air: The former USSR- 
UNEPARPTC has set an MAC in workplace air 
of 0.2 mgiin’. 
Periiiissible Coiicentriition iii W(iter: The former USSR- 
UNEP/IRPTC has set an MAC in water bodies 
used for domestic purposes of0.06 mg/L. Runofffroin spills 
or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hurmjul Ejyects (in r l  Sy nip toms 
Short Term Exposure: Corrosive to the eyes, skin and 
respiratory tract. Sore throat, coughing, labored breathing, 
and dizziness occur after inhalation. Higher exposures can 
cause pulmonary edema, a medical emergency that can be 
delayed for several hours. This can cause death. Exposure 
may cause increased blood pressure. May cause permanent 
injury after short exposure to small amounts. Ingestion inay 
involve both irreversible and reversible changes. 30 to 60 
ingikg may cause symptoms in humans. Symptoms upon 
oral administration include weakness, nausea, vomiting, 

salivation, labored respiration, muscular paralysis, and 
asphyxiation. Redness, pain, and burns occur upon contact 
with skin. 
Long Term Exposure: Irritating substances may cause lung 
irritation; bronchitis may develop. May affect the liver and 
kidneys. 
Points of Attrick: Lungs, blood, liver and kidneys. 
Medical Surveillrmce: Monitor blood pressure , Lung 
function tests. Liver and kidney function tests. Consider 
chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recoininended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema inay be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
Refereiices: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Piperidine,: Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Piperidine,” Trenton 
NJ (September, 1999). 
htt~:i/~v\y\v.state.ni .us/liealrli~eoli/i-tk~lieb/ I 543 .ixdf 

Piperonyl Butoxide 

Use Type: Insecticide synergist 
CAS Number: 5 1-03-6 
Fornzsilri: C,,H,,O, 
Synonynts: Al3-34250; 1,3-Benzodioxole, 5-[(2-(2-  
butoxyethoxy)ethoxy)methyl]-6-propyl-; Butoxide; butoxido 
de piperonilo (Spanish); a-[2-(2-N-Butoxyethoxy)ethoxy]- 
4 , 5  -in e t h y I e n e d i o x y-2 - p r o p y I t o  I u e 11 e ; a - [ 2 - ( 2  - 
B u t  o x y e t h o x y ) e t h o x y ] - 4 , 5  - M e t  h y 1 e n  e d i o x  y - 2  - 
propyltoluene; 5-[(2-(2-Butoxyethoxy)ethoxy)methyl]-6- 
propyl- 1 ,3-benzodioxole; 2-(2-Butoxyethoxy)ethyI 6- 
propylpiperonyl ether; Butyl carbitol 6-propylpipcronyl 
e ther ;  Butyl-carbityl (6-propylpiperonyl)  e ther ;  
(Butylcarbityl)(6-propylpiperonyl) ether 80% and related 
compounds 20%; Caswell No. 670; ENT 14,250; Ethanol 
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butoxide; 3,4-Methylendioxy-6-propylbenzyl-N-butyl- 
diaethylenglykolaetlier (German); (3,4-Methylenedioxy-6- 
propylbenzyl)(butyl)diethylene glycol ether; 3,4- 
Methylenedioxy-6-propylbenzyl N-butyl diethyleneglycol 
ether; 4,5-Methylenedioxy-2-propylbenzyldiethylene glycol 
butyl ether; NCI-C028 13; PB; Piperonyl butoxyde; 6- 
(Propylpiperony1)-butyl carbityl ether; 6-Propylpiperonyl 
butyl diethylene glycol ether; 5-Propyl-4-(2,5,8-trioxa- 
dodecyl)-lJ-benzodioxol (Gerinan); Toluene, a-[2-(2- 
butoxyethoxy)ethoxy]-4,5-(1nethylenedioxy)-2-propyl- 
Triirle Nantes: The U.S. EPA lists 7,340 products 
containing this substance, 1,622 of which are active, 
Clienticrtl Clrrss: Glycol ether 
EPA/OPP PC Code: 067501 
Crrlifornirr DPR Clierizictrl Code: 486 
ICSC Nunzber: 1347 
R TECS Number: X S 8 05 0000 
EINECS Number: 200-076-7 
Uses: Piperonyl butoxide is a synergist, i.e., not a pesticide 
itself, but enhances the properties of other chemicals. I t  is 
used with other pesticides such as pyrethrins, pyrethroids, 
rotenone and carbainates in food and non-food agricultural 
products, home and garden products, termite and mosquito 
products, and veterinary pesticide products. It inhibits the 
insect’s ability to break down an insecticide before it takes 
effect, thereby prolonging the action and reduces the 
necessity for using a stronger formulation. 
U.S. Mrixinzum Allowrrble Residue Levels Piperonyl 
Butoside(40CFR 180.127): Note: 180.127 gives tolerance 
levels, but 180.905 says its exempt under certain 
circumstances. 
CROP PPm 
Almond, post-h 8 
Apple, post-h 8 
Barley, post-h 20 
Bean, post-h 8 
Birdseed, mixtures, post-h 20 
Blackberry, post-h 8 
Blueberry, post-h 8 
Boysenberry, post-h 8 
Buckwheat, post-h 20 
Cacao bean, post-h 8 
Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, inbyp 0.1 
Cherry, post-h 8 
Coconut, copra, post-h 8 
Corn, field, grain, post-h 20 
Corn, pop 20 
Cotton, undelinted seed, post-h 8 
Crabapple, post-h 8 
Currant, post-h 8 
Dewberry, post-h 8 
Egg 1 
Fig, post-h 8 

Flax, seed, post-h 
Goat, fat 
Goat, meat 
Goat, inbyp 
Gooseberry, post-h 
Grain, cereal, milled fractions, 
except flour 

Grape, post-h 
Guava, post-h 
Hog, fat 
Hog, meat 
Hog, inbyp 
Horse, fat 
Horse, ineat 
Horse, inbyp 
Loganberry, post-h 
Mango, post-h 
Milk, fat 
Muskmelon, post-h 
Oat, post-h 
Orange, post-h 
Pea, post-h 
Peach, post-h 
Peanut, post-h 
Pear, post-h 
Pineapple, post-h 
Plum, fresh prune, post-h 
Potato, post-h 
Poultry, fat 
Poultry, meat 
Poultry, inbyp 
Processed food 
Raspberry, post-h 
Rice, post-h 
Rye, post-h 
Sheep, fat 
Sheep, meat 
Sheep, mbyp 
Sorghum, grain, post-h 
Stored feed, dried, 4% fat or less, 
from cotton bags 

Stored feed, dried, 4% fat or less, 
from paper bags 

Sweet potato, roots, post-h 
Tomato, post-h 
Walnut, post-h 
Wheat, post-h 
Crrrciircigerz/Hrrzrrrtl Clussijicritions 

8 
0.1 
0.1 
0.1 
8 

10 
8 
8 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
8 
8 
0.25 
8 
8 
8 
8 
8 
8 
8 
8 
8 
0.25 
3 
3 
3 

10 
8 

20 
20 

0. I 
0. I 
0.1 
8 

10 

10 
0.25 
8 
8 

20 

U.S. EPA Carcinogens: Group 3, possible carcinogen 
IARC: Group 3, unclassifiable 
WHO Acutc Hazard: Class U, unlikely to be Iiazardo~is 
Regrrlritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
FIFRA, 40 CFR 185: tolerances for pesticides in food 



 

722 Pirimicarb 

FIFRA, 40CFRI 86: tolerances for pesticides in animal 
feeds 
EPCRA Section 3 13 Forin R de rnininirs concentration 
reporting level: 1 .O% 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) as glycol ethers 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants as glycol ethers 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
glycol ethers 
Actively registered pesticide in California. as glycol 
ethers 

Description: Light yellow to light brown liquid. Nearly 
odorless. Very slightly soluble in water. Molecular weight 
= 338.49. Boiling point = 180°C @ 1 mmHg. Flash point = 

171°C. Density = 1.06 @ 25°C. Log KO,, = 4.30. Values 
above 3.0 are likely to bioaccumulate in marine organisms. 
Iiicunipatibilities: Contact with oxidizers (chlorates, 
nitrates, peroxides, permanganates, perchlorates, chlorine, 
bromine, fluorine, etc) inay cause fire and explosions. May 
react violently with aliphatic amines, alkalies, boranes, 
isocyanates, nitric acid, sulfuric acid. 
Perniissible Coiiceritrutiori in Wuter: No criteria set. 
Runoff from spills or fire control inay cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Hrrrnlfcrl Effects U I I ~  Syiiiptonis 
Short Term Exposure: May affect you when breathed i n  
and by passing through your skin. Contact can irritate the 
eyes and skin. Exposure can irritate the nose and throat. 
High levels ofglycol ether vapor may cause central nervous 
system depression causing dizziness, lightheadedness, and 
unconsciousness. Very high levels of exposure inay cause 
lung, liver, and kidney damage. 
Long Term Exposure: Causes skin dryness; dermatitis. May 
cause liver and kidney damage. May irritate the lungs; 
bronchitis may develop. 
Poiiits of Attack: Eyes, skin, respiratory system, central 
nervous system. 
Merlictrl SurveiN(riice: If symptoms develop or 
overexposure is suspected, the following inay be useful: 
Liver and kidney function tests. Lung function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

References: 
National Pesticides Information Center (NPIC), “Fact 
Sheet, Piperonyl Butoxide,” Corvallis, OR (November 
2000). http://npic.ol.st.edu!fBctsheets/pborceii.p~~ 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Piperonyl Butoxide,” 40 CFR 180.127 and 40CFR 
180.905, ~;\.vw.epa.rcov:~esticides/food!vie\YtoIs.htiii 

Pirimicarb (ANSI) 

Use Type: Insecticide 
CAS Number: 23 103-98-2 
Forinulrr: C,  , H ,8N,02 
Synonyms: Carbam ic acid, dim et h y I-,  2 -( d imet h y I am i no)- 
5,6-dimethyl-4-pyrimidinyl ester; 2-Dimethylamino-5,6- 
d i in e t h y 1-4 -p  yr i in id i ny I 2 - 
( D  i in e t h y I a in i n 0 )  - 5 , 6  - d i in e t h y I - 4 - 

pyriinidinyldimethylcarbamate; 2-Dimethylamino-5,6- 
d i in e t h y I p ry i in id i n  -4 -y I N, N -  d i in e t ti y I c a rb  a in a t e ; 
Dimethylcarbamic acid 2-(diinethylamino)-5,6-dimethy1-4- 
pyrimidinyl ester; 5,6-Dimethyl-2-diinethylamino-4- 
pyriinidinyldiinethylcarbamate; ENT 27,766 
Trtrrle N(~fiies: ABOL’; AFICIDA’; APHOX’; FERNOS’; 
PIRIMIKARB; PIRIMORQ, Syngenta (Switzerland); PP 

Producers: Agsin (Singapore); Ki-Hara Chemicals Ltd. 
(UK); Syngenta (Switzerland) 
Clieniicrrl Cl(rss: Methyl carbamate 
EPMOPP PC Cotle: 106 10 1 
Crrliforiiicr DPR Cliertiiccil Code: 1 875 
Uses: Originally registered in the U.S. for non-food use on 
alfalfa grown for seed in selected. Elsewhere it is used on a 
wide range of cereals, potatoes, fruits, vegetables and other 
crops. 
Crirciiiogeri/llrrzcrrrl Clrrssifictr fioris 
Label Signal Word: WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
DescrMtion: Colorless crystalline solid. Odorless. Soluble 
in water. Melting point = 90.5”C. Molecular weight -238.3. 
I~rcoitzp~rtibilitie.s: May form ex p lo s i ve in at er i a Is with 
phosphorus pentachloride. 
Perniissible Conceiitrutioii iir Wcrter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
R U L I ~ C S  of Entry: Skin absorption, ingestion and inhalation. 
H(rrmf‘rl Effects irrrrl Synzptonis 
Short Term Exposure: Eye pupils are small, blurred vision, 
eye watering, runny nose, cough, shortness of breath, 
salivation, nausea, stomach cramps, diarrhea, and vomiting, 
increased blood pressure, profuse sweating, hypermoti lity, 
hallucinations, agitation, tingling ofthe skin, slow heartbeat, 
convulsions, fluid in lungs, loss of consciousness, 

d i in e t h y I c a r  b a in a t e ; 

0 6 2 ~ ;  PYRIMOR@; RAPID@ 
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incontinence, breathing stops, death. Carbainates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Lung Ternz Expusure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Puiizts ufAttack: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merliccil Surveilluiice: Medical  observat ion is 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recoininended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam o f  the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure 
FirstAid: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of  water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of  water). If victim is 
UNCONSCIOUSOR HA V/NG CONVULSIONS, d o  nothing 
except keep victim warm. *In soiiie cases you may be 

specifically instructed by poison control to induce vomiting 

by way of 2 tablespoons ojsyrirp of ipecac (adult) washed 
down with a cup ofwater. Do N O T  give activated charcoal 
before or with ipecac syrup. Inhalation: Get medical aid. Do 
not contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
iininediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through baghiask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized inedical personnel. 
Administer atropine, 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as  any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatincnt in children with 0.05 ing 
ingikg of  atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case ofsoine 
carbainate poisonings. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Pesticide Fact Sheet, Pirimicarb.” 
httl,:/iwww.el,a.eoviopprdOO 1 ifactslieetsipil-imical-b.p~~ 
Pesticide Management Education Program, 
“Pirimicarb (Pirimor) Chemical Profile 4/85,” Cornell 
University, Ithaca, NY (April 1985). 
http://pmep.cce.cornell .edu/profi ledinsect- 
mite/inevinphos-proparSite/piriinicarb/iiisect-prof- 
pirimicarb.html 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Pirimicarb,” Trenton 
N J  ( M a r c h  1989,  r e v .  J a n u a r y  2001) .  
h t t p://www. state .n i . u sill eal thieohirt kwe bi 1 5 44. pd f 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Pi ri m i p hos-ethyl (ANSI) 

Use Type: Insecticide 
CAS Number: 23505-41-1 
Furnurlri: C , H,,N,O,PS 
Alert: There are no currently registered products with the 
U.S. EPA. 
S y  i t  u iiytizs: 0- ( 2  - ( D i e t h y I a in i n 0)  - 6 - in e t h y  I - 4 - 
pyrimidinyl)O, 0-diethyl phosphorothioate; O-O-Dietliyl-0- 
(2-dietliyla1nino-6-1nethyl-4-pyri1nidinyl)pliosphorotliioate; 
D i e t h y 1 0- ( 2  - d i e t h y  I a in i n  o - 6 -in e t h y I - 4 - 
p yr i in id i n y I )  p h o s p h o ro t  h i o ate;  2 - D i e t h y I a in i n  o - 6 - 
methylpyrimidin-4-yl diethylphosphorothionate; Diethyl2- 
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diinethylarnino-4-1nethylpyriinidin-6-yl phosphorothionate; 
E t h y 1 0- [ 2 - 
(diethylamino)-6-methyl-4-pyriinidinyl] 0,O-diethyl ester; 
Priinifosethyl 
Trrrrle Nrinzes: FERNEX@; PP 21 1’; PRIMICID@, ICI 
Group (Imperial Chemical Industries PIC) (UK); 
PRIMOTEC@; PRINICID@, canceled; R 4221 1’; 
SOLCARD@ 
Prorliicers: Cognis (Germany); ICI Group (Imperial 
Chemical Industries PIC) (UK); Shenzhen Guomeng 
I n d u s t r y  C o . ,  L t d .  ( C h i n a ) ;  S i g m a - A l d r i c h  
Laborchetnikalien (Germany) 
Clieniicril Cliiss: Organophosphate 
EPMOPP PC Code: 108 I 0 1 
Crrliforniri DPR Cliemicril Code: 218 1 
EINECS Number: 245-104-0 
CrirciiiogeIi/Hfiziiril Clrissijlciitions 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regulritory Aiitliority: 

p i r i m i p h o s ; Phosphor  o t h i o i c a c id , 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1000 Ib (454 kg) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOTRegulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 

Description: Piriinfos-ethyl is a straw-colored liquid. 
Decomposes in water. Decomposes @ 130°C; no boiling 
point can be determined. 
Perniissible Exposure Limits in Air: No standards set. 
Permissible Colicelitration in Writer: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin andior eye 
contact. Absorbed through the skin. 
HrirrilfLil Effects arid Symptoms 
Short Term Exposure: As with other Organophosphorus 
pesticides.(l8), symptoms are secondary to cholinesterase 
inhibition: headache, giddiness, blurred vision, nervousness, 
weakness, nausea, cramps, diarrhea, and discomfort in the 
chest. Other signs include sweating, tearing, salivation, 
vomiting, cyanosis, convulsions, coma, loss of reflexes and 
loss of  sphincter control. Delayed puhnonary edema may 
occur after inhalation. 
Long Term Exposure: C ho I ines terase in h i b it or; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poiiits ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicril Surveillrince: Medical  observat ion is 
recoininended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 

exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recoininended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption oforganophosphates. Do not drink any 
alcoholic beverages before or during use. Alcohol promotes 
absorption of  organophosphates. 
First Aid: Treatment for orga 11 o p h osp h a te po is0 n i n g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial from 
eyes and skin is of extreme importance. Eyes; Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid iininediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous inaterials cxperts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation; Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the containinated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use baghiask apparatus. If 
breathing is difficult, administer oxygen through baghiask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is z~nco~7sciozis or huving convirlsioi7s, do 
nothing except keep victim warm. Get medical aid. Transfcr 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
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of  assistance when offering charcoal to a child. In soine 
cases you may be specifically inslructed by poison control 
to induce voiniting by way of 2 tablespoons of syrup of 
ipecac (adult) washed down with a cup of water. Do N O T  
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at inuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and inuscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose o f  1 .O to 2.0 ing 
or pediatric dose of  0.0 1 ingikg (minimum 0.0 1 ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators o f  treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24  to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 

seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Pirimiphos-Ethyl,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 
1987). 
California Environmental Protection Agency “Chemical 
List o f  Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of  Health and Human Services, Public 
Health Service, “Managing Hazardous Materials 
Incidents,” Atlanta, GA (June 2003). 

Pirimiphos-methyl (ANSI) 

Use Type: Insecticide and acaricide. 
CAS Number: 29232-93-7 
Foriiirrlii: C ,  ,H,,,N,O,PS 
Syrtoiiynis: A13-27699; Caswell No. 3343;  0-[2- 
(Diet h y lam i no] -6 -in et h y 1-4 -pyr i in i d in  y I )  0 ,O-d i ni eth y I 
phosphorothioate; 0-(2-Diethylainino-6-1nethylpyriinidin-4- 
yl) 0,O-dimethyl phosphorothioate; 0-[2-(Diethylamino)-6- 
inethyl-4-pyriniidinyI]-0, 0-diinethyl phosphorothioate; 2- 
d i e t h y 1 a m  in o - 6 -in e t h y I p y r i in i d i n -4 - y 1 d i in e t h y I 
phosphorotliionate; O,0-di1nethyl-O-[2-(diethylamino)-6- 
inet h y 1 -4-pyr i in id in  y I]  ; 0,O- D iinet h y I 0- [2-( d ie t h y I am i no)- 
6-methyl-4-pyriinidinyl]phosphorothioate; ENT 27699GC; 
Methylpirimiphos; Methylpyrimiphos; Phosphorothioic 
acid, 0-[2-(diethyla1nino)-6-1netIiyl-4-pyri1nidi1iyl] 0,O-  
diinethyl ester; 4-Pyriinidinol,2-(diethylainino)-6-1nethyl-, 
0-ester with O,O-dimethyl phosphorothioate; Pyridiniine 
phosphate 
Trurle Nrriiz es: A C T  E L L I C @, ( U S A ) : 
ACTELLIFOG@, Agriliance (USA); BLEX@; ENT 
27699Gc’; DOMINATOR@ EAR TAG, Schering-Plough 
Animal Health (USA); DOUBLE BARREL@ EAR TAG, 
Schering-Plough Animal Health (USA); PLANT 
PROTECTION PP51 I@; PP5 1 I @ ;  SILOSAN@; SYBOL‘; 
TOMAHAWK@, canceled 
Prorlircers: Agriliance (USA); Agsin (Singapore); Ascot 
International UK); Biesterfeld Siemsgluess International. 
GinbH (Germany); ICI Group (UK); Ki-Hara Chemicals 
Ltd. (UK); Schering-Plough Animal Health (USA); 
Shenzhen Guomeng Industry Co., Ltd. (China); Sigma- 
A Id r i c h S y nge 11 t a 
(Switzerland); Zeneca Ag Products (USA) (now Syngenta) 
Clienziciil Clriss: Organophosphate 
EPNOPP PC Coile: 108102; (334300 old EPA code 
n uin ber) 
Cirlifornia DPR Clieinicril Corle: 22 17 
RTECS Number: TF1410000 
U.ses: Piriiniphos-methyl is a post-harvest insecticide used 
to control a variety o f  insects in  stored grain products and 

A gr i I i anc e 

La borc hem i ka  1 i en ( G erm any);  
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seed such as corn, rice, wheat and sorghum. It is also 
incorporated into cattle ear tags, and used for the fogging 
treatment of iris bulbs and pre-harvest clean-up of fruits and 
vegetables. 
U S .  Maxinzunz Allowable Resirlwe Levels Piriniiplros- 
methyl (40 CFR 180.409): 

C R O P  PPm 
Cattle, fat 0.2 
Cattle, kidney 2.0 
Cattle, liver 2.0 
Cattle, meat 0.2 
Cattle, inbyp 0.2 
Corn 8.0 
Goat, fat 0.2 
Goat, kidney 2.0 
Goat, liver 2.0 
Goat, inbyp 0.2 
Hog, fat 0.2 
Hog, kidney 2.0 
Hog, liver 2.0 
Hog, mbyp 0.2 
Horse, fat 0.2 
Horse, kidney 2.0 
Horse, liver 2.0 
Horse, inbyp 0.2 
Kiwifruit 5.0 
Poultry, fat 0.2 
Sheep, fat 0.2 
Sheep, kidney 2.0 
Sheep, liver 2.0 
Sheep, inbyp 0.2 
Sorghum, grain 8.0 
Wheat, flour 8.0 
Crrrciiiogeii/Hrrzcrrrl Clrrssifctrtions 
U.S. EPA Carcinogens: Unclassifiable 
Label Signal Word: CAUTION or WARNING 
W H O  Acute Hazard: Class 111, slightly hazardous 
Regulrrtory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
FIFRA, 180.3(5); class of cholinesterase-inhibiting 

FIFRA, 40CFR185: tolerances for pesticides in food 
pesticide 

FIFRA, 40CFRl86: tolerances for pesticides in animal 
feeds 
DOT Inhalation Hazard Chemicals as organophosphates 
EPCRA Section 3 13 Form R de iizininiis concentration 
reporting level: 1 .O% 

Description: Light yellow or amber oily liquid. Odorless 
when pure. Slightly soluble in water. Melting point = 15- 
18°C. Boiling point = decomposes above 100°C. Molecular 
weight = 274.4. Density = 1.157 @ 30 mmHg. 
Iizconipatibilitie: May react violent I y with anti in on y (V) 
pentafluoride. Incompatible with lead diacetate, magnesium, 
s i he r  n it rate. Contact with ox id i ze rs (ch I orates, n it ra t es , 

peroxides, permanganates, perchlorates, chlorine, bromine, 
fluorine, etc) may cause fire and explosions. 
Deternzirzrition in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chroinatographyiFlaine ionization 
detection; NlOSH IV, Method #5600, Organophosphorus 
Pesticides.'"' 
Permissible Concentration in Writer: N o  criteria sct. 
Runoff froin spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, through the skin. 
Hrrrnzful Effects aiirl Symptoms 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way i n  which nervous impulses are 
transmitted. The effects can last for hours, days. or much 
longer. The action ofthe enzymes is reestablished after n e b  

enzymes are formed. 
Long Teriii Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates inay damage the 
nervous system with repeated exposure, resulting i n  
convulsions, respiratory failure. May cause liver damage. 
Poiirts of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medicrrl Surveillriiice: Medical observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema inay be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the niucous ineinbrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarm or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin:  
Get medical aid. Skin contact can cause dangerous amounts 
of these chemicals to be absorbed into the bloodstream. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately flush skin with 
plenty of soap and water for at least 15 minutes while 
removing contaminated clothing and shoes. Shampoo hair 
prompt I y if con t am i nat ed . Ingestion: Ca I I po is on con tro I .  
Loosen all clothing. Never give anything by mouth to an 
unconscious person. Get medical aid. Do NOT induce 
vomiting.* If conscious, alert, and able to swallow, rinse 
mouth and have victim drink 4 to 8 ounces ofwater do NOT 
induce vomiting but immediately administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
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unconscious or having convulsions, d o  nothing except keep 
victim warm. *In soiiie cases you may be .specifically 
instructed by poison control to induce vomiting by way of 2 
tablespoons qf syrup of ipecuc (adult) washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. Inhalation: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do N O T  use mouth-to-mouth 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or aicthorized iizedical per-sonnel. 
Administer atropine. 2 mg (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in  children with 0.05 m g  
mg/kg of atropine; repeat at 5 to  10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes lo 

physician 01’ authorized inedicul personnel: N-  
methylpyridinium-2-aldoxime (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2.5 gin in 100 ml of  
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gin of 2-PAMCI in 3 ml of distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
Refereizces: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
“Pirimiphos-methyl,” 40 CFR 180.409, 
www . epa. r~ovipes t i c i des/ food/v i ewto I s . h tm 
International Programme on Chemical Safety (IPCS), 
“Data Sheets on Pesticides, Pirimiphos-methyl,” 
Geneva, Switzerland (January 1983). 
http:~/~v\nlr.inchcin.or~/documentsipds/pds/pest39 e.ht 
m 
Pesticide Management Education Program, 
“Pirimiphos-methyl (Actellic) Chemical Fact Sheet 
6/85,” Cornell University, Ithaca, N Y  (June 1985), 
http://pmep.cce.cornell.edu/profiles/insect- 

- 

mite/inevinphos-propar~ite/piriiniplios-inethyl/insect- 
prof-actellic.html 
U.S. Environmental Protection Agency, “Interim 
Reregistration Eligibility Decision (IRED) Facts. 
Pirimiphos-Methyl,” Office of Prevention, Pesticides and 
Toxic Substances, Washington, DC (January 2003). 
1i t tp: : ’~w~vw.epa.~ov/~l~I~s/facts l iects /pi~im ipliosinethyl 

California Environmental Protection Agency “Chemical 
ired fs.1itm 

List of  Lists,” Sacramento CA (February 1997) 

Polyoxin D, Zinc salt 

Use Type: Fungicide 
CAS Number: 146659-78- 1 
Syiioiryiizs: P-D-Allofiirai7uronic acid, 5-[(2-arnino-5-0- 
(aminocarbonyl)-2-deoxy-L-xyIonoyI)aniino]- 1 -(5-carboxy- 
3,4-dihydro-2,4-dioxo- 1 (2H)-pyrimidinyl)- 1,5-dideoxy-, 
zinc salt ( 1  : 1 )  
Trrrtle Nlrnzes: ENDORSE@ WP Turf fungicide, Arvesta 
(USA) 
Producers: Arvesta (USA) 
Clreniical Class: Inorganic zinc 
EPMOPP PC Code: 230000 
Crrlijhrizia DPR Clreinicirl Code: 5788 
Uses: Used on turf on golf courses, parks, residential, 
industrial and commercial sites. Not intended for use on sod 
or seed production sites. Lack of  toxicity and harmless. 
Crrrciiiogeiz/Hazirrrl Clirssijicritioizs 
U.S. TRI: Developmental and reproductive toxin 
Label Signal Word: CAUTION 
Regulrrtory Authority: 

Clean water act: Section 307 Toxic Pollutants as zinc and 
compounds 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
zinc compounds 
The “Director’s List” (CAL/OSHA) as zinc compounds 
EPCRA Section 3 13: Form R de iiiiniiiiis concentration 
reporting level: 1 .O% as zinc compounds 

Iii conrpcrtibilities: When heated to d ecom pos it io ti, th i s 
material forms toxic fumes of  zinc oxide. 
Hrrrnzfirl Effects curd Synzptonzs 
Short Ternz Exposure: Eye irritation. 
Medicid Surveillrrizce: There are tests available to measure 
zinc in your blood, urine, hair, saliva, and feces. I-Iigh levels 
of  zinc in the feces can mean high recent zinc exposure. 
High levels of  zinc in the blood can mean high zinc 
consumption and/or high exposure. Tests to mcasure L n c  in 
hair may provide information on long-tern1 zinc exposure; 
however, the relationship between levels in your hair and 
the amount of  zinc you were exposed to is not clear. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
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medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Polyoxin D Zinc Salt Fact Sheet,” 
(July 2004). 
http:/iwww.epa.n,ovioppbppd 1 ibiopesticidesiingredients 
ifactsheetsifactsheet 230000.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Potassium Arsenate 

Use Type: Arsenates are used in agriculture as insecticides, 
herbicides, larvicides, and rodenticides 
CAS Nutither: 7784-4 1-0 
Forriiulrr: AsH,KO,; KH,AsO, 
Alert: Arsenic compounds are generally considered 
carcinogens and should be handled with extreme caution. 
Synorryms: Arsenic acid, monopotassium salt; Arseniato 
potasico (Spanish); Macquer’s salt; Monopotassium 
arsenate; Monopotassium dihydrogen arsenate; Potassium 
acid arsenate; Potassium arsenate, monobasic; Potassium 
dihydrogen arsenate; Potassium hydrogen arsenate 
Trrrile NUIIZCS: 
Prorlircers: Air Products & Chemicals (USA); Aldrich 
Chemical (USA); ATOFINA N.A. (USA); ASARCO 
(USA); Cia. Universal de lndustrias (Mexico); Degussa 
(Germany); Great Western Inorganics (USA); GFS 
Chemicals (USA); Mining & Chemical Products Ltd. 
(MCP) (UK); Mitsubishi Materials (Japan);Newmont Koch 
(UK);  PPM Pure Metals (Germany); Union Miniere 
(Belgium) 
Cliemicrrl Clriss: Inorganic arsenic compound 
ICSC Number: 12 10 
RTECS Number: C G  1 100000 
EEC Number: 033-005-00-1 
EINECS Number: 23 2-0 6 5 - 8 
Uses: Potassium arsenate is used in the textile, tanning, and 
paper industries and as an insecticide, especially for fly 
paper, and other pesticide applications. 
C(irciriogeii/Hrizirrrl ClrissrjTcrrtions 
U.S. EPA Carcinogens: Group A, known carcinogen, as 
an arsenic compound 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen 

IARC: Group I ,  known carcinogen (human positive) 
Regulatory Aiitliority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)”’’ 
(0s HA)‘63’ 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRl17.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4133 1, 9/9/92) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
Canada, WHMIS, Ingredients Disclosure List 
U.S. DOT Regulated Marine Pollutant (49CFR 172. I0 1, 

As arsenic compounds: 
Appendix B) 

Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) as arsenic compounds 
Clean Water Act: Toxic Pollutant (Section 401 . I S )  as 
arsenic and compounds 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents, 
waste number not listed 
SuperfundiEPCRA 40CFK302.4 RQ: CERCLA, 1 Ib 
(0.45 4 kg) 
EPCRA (Section 313): Includes any unique chemical 
substance that contains arsenic as part of that chemical’s 
infrastructure. Form R dc /ninimus concentration 
reporting level: inorganics O.l%;organics 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) as arsenates, liquid, n.0.s; arsenates, solid, 
n.0.s; arsenical pesticides liquid, toxic, flammable, n.0.s. 
Carcinogen User Register Chemical (CALIOSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants as inorganic arsenic compound 
Proposition 65 chemical (CAL) as inorganic arsenic 
compound 
The “Director’s List” (CALIOSHA) as inorganic arsenic 
compound 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
inorganic arsenic compound 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as inorganic arsenic compound 
Canada: Priority Substance List & Restricted 
SubstancesiOcean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI) (arsenic compounds) 

Description: Potassium arsenate is a colorless to white 
crystalline solid. Slightly soluble in water; solubility = 20 
gi100 mL @ 20°C. Boiling point = (decomposes). 
MeltingiFreezing point = 288°C. 
I~iconiprrtibilitie.~: A weak base. Reacts with strong 
oxidizers, bromine azide, acids ,and decomposes on contact 
with strong acids producing acetic acid fumes. Arsine, a 
very deadly gas, can be released in the presence of acid. 
acid mists, or hydrogen gas. 
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Permissible Exposure Limits in Air:OSHA(’) has set a PEL 
of 0.010 mgim’ for inorganic arsenic. NIOSH”) 
recoininends a limit of 0.002 ing/in3 not to be exceeded at 
any time. ACGIH‘” recoininends a TWA of 0.01 mgiin’. 
The NIOSH”) IDLH level = [Ca] 5 inghn’ as As. (See also 
Arsenic and Inorganic Arsenic Compounds) 
Determination in Air: Filter; Acid; Hydride generation 
atomic absorption spectrometry; NIOSH IV, Method #7900. 
See also #7300, Eleinents(18). 
Pernzissible Conceiitrrrtioii in Writer: EPA has set a limit of 
0.05 parts per million (ppin) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.01 pptn 
( 1  0 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in. the January 22,2001, Federal 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppin (50 ppb). To protect 
freshwater aquatic life-total recoverable trivalent inorganic 
arsenic never to exceed 440 pg/L. To protect saltwater 
aquatic life: 508 pg/L on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEPIIRPTC 
project(43) has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 ing/L also. 
Deterniiiiation in Writer: See OSHA Method ID- 105 for 
arsenic.(58) 
Ruutes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Hrrrnful Effects rnirl Syniptonis (See also Arsenic and 
Inorganic Arsenic Compounds) 
Short Terni Exposure: Potassium arsenate can affect you 
when breathed, and may enter through skin. Potassium 
arsenate is a carcinogen handle with extreme caution. Eye 
contact causes irritation, burns and red, watery eyes. Skin 
contact can cause burning, itching, and rash. Breathing can 
irritation with sneezing and coughing. High or repeated 
exposures can cause nerve damage, with numbness and 
weakness of  arms and legs, and can cause poor appetite, 
nausea, cramps and if severe, vomiting and diarrhea. LD,, 
(rat, oral) = 14.0 mgikg. 
Loug Ternz Exposure: Long term exposure can cause ulcer 
or hole in the nasal septum; hoarseness and sore eyes also 
occur. Repeated exposure can cause nervous system, bone 
marrow, kidney, and liver damage. Repeated skin contact 
can cause thickened skin and/or patchy area of  darkening 
and loss of  pigment. Animal tests suggest this substance may 
be a reproductive toxin. 
Points of Attrrck: Central nervous system and skin. Several 
studies have shown that inorganic arsenic can increase the 
risk of  lung cancer, skin cancer, bladder cancer, liver 
cancer, kidney cancer, and prostate cancer. 
Merlicul Surveillance: Be fore beg i nn i ng em p loy men t and 
at regular times after that, the following are recommended: 

Exam ofthe nose, skin, eyes, nails, nervous system. Test for 
urine arsenic (may not be accurate within 2 days of  eating 
shellfish or fish; most accurate at the end of  a work-day). At 
NIOSH recoininended exposure levels, urine arsenic sho~ild 
not be greater than 50 to 100 micrograms per liter of urine. 
After suspected overexposure, repeat these tests. Also 
examine your skin periodically for abnormal growths. Skin 
cancer from arsenic is easily cured when detected early. 
Kidney and liver function tests. Complete blood count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Note to physician OY authorized iiiedical personnel: For 
severe poisoning BAL has been used. For milder poisoning 
penicillainine (not penicillin) has been used, both with 
mixed success. Side effects occur with such treatment and 
it is never a substitute for controlling exposures. It can only 
be done under strict medical care. 
References: 

Sax, N.I., Ed., “Dangerous Properties of  Industrial 
Materials Report,” 3, No. 4, 10 1 - 103 ( 1983). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Potassium Arsenate,” Trenton, NJ (March 
1998). http://~~~~~~.state.n~.usiliealtli/eohlrtkwebi 1 55ii.pdI’ 

Potassi urn Cyanide 

Use Type: Rodenticide 
CAS Nuniber: 15 1-50-8 
Fornirrlrr: CN.K; KCN 
S ~ I ~ U I Z Y I I ~ S :  Cianuro potasico (Spanish); Cyanide of 
potassium; Cyanure de potassium (French); Hydrocyaiiic 
acid, potassium salt; Kalium-cyanid (German) 
Prorlucers: A 1 qu i in ia M ex i cana (Mexico); Ash land 
Chemical (USA); Bayer Corp. (Germany); Cia. Quimica 
Universal de Industrias (Mexico); CPiPhibroChein (USA); 
Cyanides and Chemicals Company (India); Degussa 
(Germany); DuPont (USA); EniChem (Italy); 1CI Group 
(UK); Harcros Chemicals (USA); Mitsui Chemical (Japan); 
Nippon Soda (Japan); Orica (Australia); Quantum 
Chemicals (Australia); Whyte Chemicals (UK) 
Clieniicrrl Clrrs.s: Inorganic 
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EPA/OPP PC Code: 599600 
Cidiforrziii DPR Clienziciil Coile: 497 
ICSC Nitnzber: 067 I 
RTECS Number: TS8750000 
EEC Number: 006-007-00-5 
EINECS Number: 205-793-3 
Uses: Used to control rodents, possums, and other varmints. 
Used in electroplating, steel hardening, extraction of 
precious metals form ores; a reagent in analytical chemistry. 
Ciirciitogeii/Hirztiril Cliissijiciitions 
Label Signal Word: DANGER 
WHO Acute Hazard: Assodium cyanide: Class lb,  highly 
hazardous 
Regnliitory Aiitliority: 

Clean Water Act: Section 3 1 I Hazardous SubstancesiRQ 
40CFRll7.3 (same as CERCLA, see below); Section 3 13 
Water Priority Chemicals (57FR4133 1 ,  9/9/92) 
EPA Hazardous Waste Number (RCRA No.): PO98 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, I0 Ib 
(4.54 kg) 
The “Director’s List” (CALIOSHA) 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List, Ocean dumping prohibited 

As cyanide coiiipoirtids 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
Clean Water Act: 40CFR423, Appendix A, Priority 
Pollutants, as cyanide, total 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanides soluble salts and complexes, n.0.s. 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
as cyanides, soluble salts and complexes, n.0.s. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanide compounds 
RCRA Section 261 Hazardous Constituents as cyanide 
compounds 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mg/kg), 590 (total); 30 (amenable) as cyanide 
compounds 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ugiL): 90 lO(40) as cyanide compounds 
Safe Drinking Water Act: MCL, 0.01 mg/L; MCLG, 0.01 
mg/L;Regulated chemical (47 FR 9352) as cyanide 
compounds 

EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) as 
cyanide compounds 
EPCRA Section 3 13 Form R de niininms concentration 
reporting level: 1 .O% as cyanide compounds 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.10 1, Appendix B) as cyanides, mixtures 
or solutions 
Canada, WHMIS, Ingredients Disclosure List (cyanide 
compounds, inorganic, n.0.s) 

Description: Potassium cyanide is a white lump, granular 
powder or colorless solution. Faint almond odor. Highly 
soluble in water; solubility = 80 gil00 mL @ 25°C. Boiling 
point = 1625°C. MeltingiFreezing point = 634°C. Explosive 
limits: LEL = %; UEL = %. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flammability 0, 
Reactivity 0. 
Iiiconil~irtibilitie.~: Incompatible with strong acids, acid 
salts, organic anhydrides, isocyanates, alkylene oxides, 
epichlorohydrin, aldehydes, alcohols, glycols, phenols, 
cresols, caprolactum, strong oxidizers, nitrogen trichloride, 
sodium chlorate. Violent reaction with strong acids and acid 
salts (such as hydrochloric, sulfiiric, and nitric acids) 
producing flammable hydrogen cyanide. Reacts with water 
releasing hydrogen cyanide. Attacks aluminum, copper, zinc 
in  the presence of moisture. 
Permissible Exposure Limits in Air: The OSHA”) PEL 8- 
hour TWA is 5 mgim’ (4.7 ppin). NIOSH‘’) recommended 
ceiling (10 minute) is also 5 ingim’ (4.7 ppin). ACGIH‘”, 
DFG”’, HSE‘”) have recommended 5 mg/m3 as a TWA. The 
NIOSH”) IDLH level = 25 n igh3 .  Regulatory authorities 
add the notation “skin” indicating the possibility off 
cutaneous absorption. The former USSR-UNEPIIRPTC 
project‘“) has set an MAC in  workplace air of 0.3 mg/m’. 
Further, they have set MAC values for ambient air i n  
residential areas of 0.009 mg/m3 on a momentary basis and 
0.004 ing/in3 on an average daily basis. Several states have 
set guidelines or standards for cyanides in ambient air“”” 
ranging from 16.7 pgiin’ (New York) to 50.0 p g h ’  (Florida 
and North Dakota) to 80.0 pugim’ (Virginia) to I00 pg/m’ 
(Connecticut and South Dakota) to 125 p g h ’  (South 
Carolina) to 119.0 pgiin’ (Nevada). 
Deterniimtion in Air: Fi IteriBubbler; Potassium hydroxide; 
Ion-specific electrode; NlOSH IV Method #7904, Cyanides. 
See also Method #60 10, Hydrogen Cyanide.“” 
Permissible Conceiitrtitioii ili Wtiter:‘lle U.S. EPA has set 
a maximum Contaminant level of cyanide in  drinking water 
of0 .2  milligrams cyanide per liter of water (0.2 mg/L). As 
of 1980, the criteria are: To protect freshwater aquatic life: 
3.5 pgIL as a 24-hour average, never to exceed 52.0 pglL. 
To protect saltwater aquatic life: 30.0 pg/L on an acute 
toxicity basis; 2.0 pgiL on a chronic toxicity basis. 
Internationally, the South African Bureau of Standards has 
set 10 pgiL, the World Health Organization (WHO) 10 pg/L 
and the Federal Republic of Germany 50 pg/L as drinking 
water standards. Other international limits(”) include an 
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EEC limit of  50  pg/L; Mexican limits of 200 pg/L in 
drinking water and 1 .0 pg/L i n  coastal waters and a Swedish 
limit of  100 pg/L. The former USSR-UNEPIIRPTC 
project‘43J has set an MAC of  100 pg/L in water bodies used 
for domestic purposes and 50  pg/L in water for fishery 
purposes. The U.S. EPA‘”J has determined a no-observed- 
adverse-effect-level (NOAEL) of  10.8 ingikgiday which 
yields a lifetime health advisory of 154 pg/L. States which 
have set guidelines for cyanides in drinking water@’) include 
Arizona at 160 pglL and Kansas at 220 pg/L. 
Deterniination irz Writer: Distillation followed by silver 
nitrate titration or colorimetric analysis using pyridine 
pyrazolone (or barbituric acid). 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Hurnzful Effects ( I I ~  Syniptonis 
Short Term Exposure: Potassium cyanide is corrosive to 
the eyes, the skin and the respiratory tract. Contact can 
cause skin and eye burns, and possible permanent eye 
damage. Inhalation can cause lung irritation with coughing, 
sneezing, and difficult breathing, slow gasping respiration. 
Corrosive if swallowed. These substances may affect the 
central nervous system. Symptoins include headaches, 
con  fu s ion, nausea,  pound i t i  g 11 e a r t ,  weakness ,  
unconsciousness and death. 
Long Term Exposure: Repeated or prolonged contact with 
potassium cyanide may cause thyroid gland enlargement and 
interfere with thyroid function. May cause nosebleeds and 
sores in the nose; changes in  blood cell count. May cause 
central nervous system damage with headache, dizziness, 
confusion, nausea, vomiting, pounding heart, weakness in  
the arms and legs, unconsciousness and death. may affect 
liver and kidney function. Developmetital Eflects: N o  
reproductive or developmental effects of  this cyanate have 
been reported in experimental animals or humans. Increased 
levels ofthiocyanate in the umbilical cords of  fetuses whose 
mothers smoked compared to those whose mothers were 
non-smokers suggests that thiocyanate, and possibly also 
cyanide, can cross the placenta. 
Points of Attrrck: Liver, kidneys, skin, cardiovascular 
system, central nervous system and the thyroid gland. 
M e r l i ~ d  Surveillrrnce: Consider the points of attack in 
preplacement and periodic physical examinations. Urine 
thiocyanate levels. Blood cyanide levels. Complete blood 
count. Evaluation of  thyroid function. Liver function tests. 
Kidney function tests. Central nervous system tests. EKG. 
FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
ifcontaminated. Seek medical attention immediately. Ifthis 
chemical has been inhaled, remove from exposure, begin 

rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water and induce vomiting. D o  not make an unconscious 
person vomit.Keep under observation for 24 to 4 8  hours as 
symptoms may return. Use amyl nitrate capsules if 
symptoms develop. All area employees should be trained 
regularly in emergency measures for cyanide poisoning and 
in CPR. A cyanide antidote kit should be kept in the 
immediate work area and must be rapidly available. Kit 
ingredients should be replaced every 1-2 years to ensure 
freshness. Persons trained in the use of  this kit, oxygen use, 
and CPR must be quickly available. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Potassium cyanide.” 
Trenton NJ (May 1998). 
1i t tp: l i~v~~v.s ta te .n~.us/heal th/eoh/r tk~~eb/ l562.pdf  

List of  Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

Potassium Fluoride 

Use Type: Insecticide and intermediate 
CAS Number: 7789-23-3 
Formulrr: FK; KF 
S’I~OI~YII~S:  Fluorure de potassium (French); Potassium 
fluorure (French) 
Prorlircers: Air Products & Chemicals (USA); Bayer 
Chemicals (Germany); ATOFINA Chemicals (France); 
Clariant (Switzerland); Derivados del Fluor (Spain); 
Dharamsi Morarji (India); Harcros Chemicals (USA); 
Morita Chemical Industries (Japan); Navin Fluorine 
Industries (India); Rhodia (France); Scottish Chemical 
Industries (India); Solvay Group (Belgium); Stella Chcinifa 

Cli eniicul Clrrss: Inorganic 
RTECS Number: TT0700000 
Uses: Potassium fluoride is used as an insecticide and also 
in etching glass and in fluorination, flux for solder, and as a 
preservative. 
Regiilritory Autlrority: 

Air Pollutant Standard Set (ACGIH)“’ (DFG)‘” (HSE)‘”) 
(former (Several States)‘”) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Potassium Fluoride is a white crystalline solid. 
Soluble in water; solubility will increase with temperature. 
Boiling point = 1505°C. MeltingiFreezing point = 860°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Iiealth 3, Flammability 0, Reactivity 0. 
I n  coniprrtibilities : Strong ac ids . 
Pernzissible Exposirre Limits in Air: The applicable 
regulations are those for the fluoride ion. The OSHA‘” PEL, 

(Japan) 
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and NIOSH'" REL, and ACGIH") TLV is 2.5 mg'tn' TWA 
as fluoride. HSE'33) and DFG") set the same values. NIOSH 
IDLH = 250 mg F/m3 as Fluorides (F). The former USSR- 
UNEPIIRPTC has set MAC values for soluble 
fluorides in ambient air in residential areas of0.03 mg/m3 on 
a momentary basis and 0.01 mgitn' on an average daily 
basis. A number of  states have set limits for fluoride in 
ambient air@') ranging from as low as 2.85 &in3 (Iowa) to 
as high as 60,000 , u g h 3  (Kentucky). 
Perniissible Concentrution in Water: As with air, the 
applicable regulations are those for the fluoride ion. The 
values which have been set for drinking water'") are a 
standard of  4.0 mgiL set by EPA and a guideline of 2.4 
mgiL set by the State of Maine. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hnrniful Effects crrirl Syniptonis 
Short Terni Exposure: Potassium fluoride can affect you 
when breathed in. Inhalation of  dust or mist can cause 
severe irritation and burns of the eyes and skin. May cause 
permanent eye damage. Inhalation can cause irritation ofthe 
nose and throat causing sneezing, coughing and sore throat. 
High exposure can irritate the lungs causing a build-up of 
fluid in the lungs. This can cause death. 
Long Term Exposure: These effects d o  not occur at the 
levels o f  fluorides used in water to prevent cavities. 
Repeated exposure can cause fluoride to  build-up in the 
body. Can irritate the lungs; bronchitis may develop. 
Repeated exposure can cause fluoride to buildup in the body 
causing stiffiiess, brittle bones, and crippling. Prolonged 
contact can cause sores in the nose and perforated septum. 
Points of Atttrck: Lungs and skin. 
MetlictrlSirrveillrrnce: For those with frequent or potentially 
high exposure (half the TLV or greater), the following are 
recommended before beginning work and at regular times 
after that: Lung function tests. Fluoride levels in  urine 
(levels higher than 4 mg/L may indicate overexposure). If 
symptoms develop or overexposure is suspected, the 
following may be useful: Kidney function test. Consider 
chest x-ray after acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. If victim is 
conscious, administer water, or milk. Do not induce 
vomiting. Medical observation is recommended for 24 to 48 
hours after breathing overexposure, as  pulmonary edema 
may be delayed. As first aid for pulmonary edema, a doctor 

or authorized paramedic may consider administering a 
corticosteroid spray. 
References: 

New Jersey Department of  Health, "Hazardous Substance 
Fact Sheet, Potassium Fluoride," Trenton, NJ (March 
1998). http:ii\?'w\Y.state.ni .usit~ealth/eotilrtkwcbi I 565 .pdf 
California Environmental Protection Agency "Chemical 
List of Lists,'' Sacramento CA (February 1997). 

Potassi urn Nitrate 

Use Type: Rodenticide, microbiocide, fertilizer 
CAS Niriiiber: 7757-79-1 
Foriiiulrr: KNO, 
Synonyms: Kal i unin i t ra t (Germ an); N it er ; N it rate de 
potassium (Frence); Nitrato potasico (Spanish); Nitre; Nitric 
acid, Potassium salt; Saltpeter; Saltpetre; Vicknite 
T r d e  Nrinies: HAWK T-A@, Pic Corp. (USA), canceled; 
REVENGE@, Roxide International (USA); SMOKE'EM', 
Nott Products (USA) 
Prorlricers: Allipo Chemicals (India); Alquimia Mexicana 
(Mexico); a.m.p.e.r.e. lndustrie SA Dept Chimie (France); 
Caldic Chemie (Netherlands); Celtic Chemicals (UK); GFS 
Chemicals (USA); Grande Paroisse (France); Haldor 
Topsoe (Denmark); Holvoet Chimie (France); Honeywell 
Performance P & C (USA); Kemira GrowHow (Finland); 
Rhodia (France); Rhone-Poulenc (France); Showa Denko 
Chemicals Group (Japan); S.K. Chemical Industries (India); 
SQM (Chile); UBE Industries Agri-Materials (Japan) 
Clieniicrrl Cl(rss: Inorganic 
EPMOPP PC Code: 076 103 
Crrlifornirr DPR Cliemicrrl Code: 726 
ICSC Number: 0 184 
EINECS Number: 23 1-8 1 8-8 
Uses: It is used as a fertilizer on high value crops. Used to 
make explosives, gun powder, matches, fireworks, glass and 
rocket fuel, and also used in rodenticides and fertilizers. 
Used in medicine as a diuretic. 
Crrrciiio~eii/Hrrzrrrrl CIrissij7crrtioii.s 
Label Signal Word: DANGER 
Regulrrtory Aittli ority : 

Actively registered pesticide in California. 
Description: White or colorless crystalline powder. 
Odorless. Salty taste. Highly soluble in water; solubility = 

40 gi1OOmL @ 25OC. Molecular weight = 10 I .  1 I .  Boiling 
point = 400°C (decomposition). MeltingiFreezing point = 

334°C. 
lmonzputibilities: A powerful oxidizer. Dangerously 
reactive and friction- and shock-sensitive when mixed with 
organic materials and many materials. Violent reactions with 
reducing agents, chemically active metals, charcoal and 
trichloroethylene. 
Permissible Exposure Limits in Air: None established. 
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Routes of Eiitry: Inhalation, ingestion, skin andlor eye 
coiitact. 
Hamzful Effects and Sytnptonis 
Short Term Esposure: Contact can cause eye and skin 
irritation. Inhalation can cause respiratory tract irritation, 
coughing and wheezing. High levels of exposure can 
interfere with the blood’s ability to carry oxygen, causing 
headache, dizziness, cyanosis, inethernoglobineainia, with 
blue color to the skin and lips. Higher levels can cause 
breathing difficulty, collapse and death. 
Long Temz Exposure: There is limited evidence that this 
chemical can damage the developing fetus. 
Points of Atttrck: Blood 
Metlicril Surveillmce: Blood test for methemoglobin. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Potassium Nitrate,” 
Trenton NJ (March 1998). 
h t t p : / l w w ~ v ,  state . n i . u slheal t h/eo hlrt kwe b/ I 5 74. pd f 

Potassi urn Nitrite 

Use Tjye: Rodenticide and inicrobiocide 
CAS Number: 7758-09-0 
Fortizulri: KNO? 
S ~ I ~ U I Z Y I I ~ S :  Kaliuinnitrat (German); Niter; Nitre; Nitrous 
Acid, Potassium Salt; Saltpeter 
Prurliicers: Allipo Chemicals (India); Alquimia Mexicana 
(Mexico); Celtic Chemicals (UK); General Chemical 
(USA); GFS Chemicals (USA); Grande Paroisse (France); 
Haldor Topsoe (Denmark); Holvoet Chiinie (Belgium); 
Honeywell Performance P & C (USA); Huinco (USA); 
Keinira Chemicals (Finland); Monterrey Chemical Products 
(Mexico); Rhodia (France); Rhone-Poulenc (France); 
Showa Denko Chemicals Group (Japan); SQM (Chile); 
UBE Industries (Japan) 
Clzemictil Clriss: Inorganic 
EPAIOPP PC Code: 076203 
Culiforizitr DPR Chemical Code: 3356 
ICSC Nunzber: 1069 
RTECS Nunzber: TT375QOQQ 

EEC Nunzber: 007-0 I I -00-X 
EINECS Number: 23 1-832-4 
Uses: Potassium nitrite is used in chemical analysis, heat 
transfer salts, as a food additive, in medications, fertilizers 
and rodenticides. 
Description: Potassium nitrite is a white to yellowish 
crystalline solid. Highly soluble in  water; 275 gl1OOinL @ 
25°C. Molecular weight = 85.12. Boiling point 
(decomposition) 350°C. MeltingiFreezing point = 44 I “C. 
IIzconzpritibilities: A strong oxidizer. Reacts violently with 
combustible and reducing materials. Heat above 530°C may 
cause explosion. Incompatible with cyanide salts, boron, 
ammonium sulfate, potassium aniide, and acids. 
Decomposes on contact with even weak acids producing 
toxic nitrogen oxide fumes. 
Perniissible Esposure Limits in Air: No standards set. 
Perniissible Concentrtition in Wuter: No criteria set, but 
runoff froin spills or fire control may cause water pollution. 
Routes of Eutry: Inhalation, ingestion, skin andlor eye 
contact. 
Hrirn2ful Effects rind Syniptonis 
Short Term Exposure: Potassium nitrite can affect you 
when breathed in. Contact can cause eye and skin burns. 
Breathing the dust or mist can irritate the nose, throat and 
lungs, and may cause cough with phlegm. Higher exposures 
can cause pulmonary edema, a medical emergency that can 
be delayed for several hours. This can cause death. High 
levels can affect the vascular system and interfere with the 
ability of  the blood to carry oxygen (metlieinoglobineiiiia), 
causing headaches, weakness, dizziness and cyanosis, a 
bluish color to the skin and lips. Higher levels can cause 
trouble breathing, collapse and even death. 
Long Term Exposure: Repeated skin contact causes 
dermatitis; drying and cracking. May cause lung irritation; 
bronchitis may develop. There is limited evidence that 
potassium nitrite may damage the developing fetus. 
Points ofAttack: Eyes, skin, blood and lungs. 
Merlicul Surveillrrizce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Blood test for methemoglobin. Lung function tests. Consider 
chest x-ray after acute overexposure. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I 5  minutes, occasionally I ng upper and lowcr lids. Scck 
medical attention iminediatcly. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, rcinove from exposure, 
beg i n rescue breath i ng (us i ng un i versa1 preca ti t ion s) i f 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not inake an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
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overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
Note to physician or authorized niedical personnel: Treat 
for methenioglobinemia. Spectrophotoinetry may be 
required for precise determination of levels of 
inetheinoglobineinia in urine. 
References: 
9 New Jersey Department ofHealth, “Hazardous Substance 

Fact Sheet: Potassium Nitrite,” Trenton, NJ (March 
1998). h t t p : ~ / ~ ~ ~ ~ ~ . s t a t e . n i . u s / h e a l t l i / e o h ~ r t ~ e ~ / l 5 7 5 . ~ d f  
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Primisulfuron-methyl 

Use Type: Herbicide 
CAS Number: 86209-5 1-0 
Forinulrr: C,,H ,,F,N,O,S 
Synonyms: Benzo ic acid, 2- [ (( ((4,6- b i s( d i fl uoroinet 1ioxy)- 
2-pyrimidinyl)ainino)carbonyl)amino)sulfonyI]-, methyl 
ester; 3-[4,6-Bis(difluoro1nethoxy)-pyri1nidin-2-yl]-l- 
( in e t h o x y c a r b o n y I p h e n y 1 s u I f o  n y 1 ) u r e a  ; N- ( 2  - 
M e t h o x y c a r b o n y I p h e n y I s u 1 f o 11 y 1 ) - N - [ 4 , 6  - 
bis(difluoroinethoxy)pyri1nidin-2-yl]urea; Methyl-2-[((((4,6- 
bis(difluoro1nethoxy)-2-pyri1iiidinyl)a1ni1io)carbo1iyl)a1nino) 
sulfonyl] benzoate 
Trrrrle Nmzes: BEACON’, Syngenta (Switzerland); CGA 
136,872@, Syngenta (Switzerland); EXCEED@, Syngenta 
(Switzerland); NORTHSTAR@, Syngenta (Switzerland); 
RIFLE@, Syngenta (Switzerland), canceled; SPIRIT’, 
Syngenta (Switzerland); TELL’ 
Producers: Syngenta (Switzerland) 
Cli eiiiical Class: S u 1 fony lurea 
EPMOPP PC Corle: 128973 
Culiforitia DPR Clieiiiicril Curie: 5 103 
Uses: A broad spectrum herbicide for use on corn. EPA 
announced in 2002 that tolerances for sweet corn will be 
revoked and it will establish tolerances for Kentucky 
bluegrass grown for seed for use as forage and hay. 
U.S. Mrrsinium Allowable Residue Levels ,for 
Priniisii~irroii-metlryl (40 CFR 180.452): 
Corn, grain and milk: 0.02 ppm: Cattle, Fat; Cattle, Meat; 
Cattle, mbyp; Corn, Forage; Corn, Stover; Corn, Sweet, 
Kernel plus Cob with Husks Removed; Egg; Goat, Fat; 
Goat, Meat; Goat, mbyp; Hog, Fat; Hog, Meat; Hog, mbyp; 
Horse, Fat; Horse, Meat; Horse, mbyp; Poultry, Fat; 
Poultry, Meat; Poultry, inbyp; Sheep, Fat; Sheep, Meat; 
Sheep, mbyp: 0.1 ppin. 
Crrrciiiogeii/Hrrzrrrrl Ckrssrjicu tioiis 
U.S. EPA Carcinogens: Group D, unclassifiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 

Description: Colorless crystalline solid. Very slightly 
soluble in water. Melting point =203.1 “C. Molecular weight 
= 468.35. 
Permissible Coizceiitratioii iii Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
H(irmfu1 Effects mrl Symptoms 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in  allergies. 
Points of Attrrck: Skin. Adverse effects have been found in  
the testicular and thyroid glands. 
Medical Sirrveillmce: Eva1 uat ion by a q ual i fi ed a I 1 erg i s t , 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate inmediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Ollice of 
Pest i c id e L i in its. 
‘‘ P r i in i s  u I f u  r o  n - in e t 11 y I ,  ” 1 8 0 .  
wt~~~.eua.~ov!pesticides/~o~)d/viewtols.litiT~ 
EXTOXNET, Extension Toxicology Network. “Pesticide 
Information Profile, Primisulfuron-methyl,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
h ttp:!/extoxnet.oist .edu/pips/primisu I .  h tm 
U.S. Environmental Protection Agency, FQPA Tolerancc 
Reassessment Progress and Interim Risk Management 
Decision (TRED) for Primisulfuron-methyl. (July 2002). 
http://www.epa.~ov/REDs/factsheets/pi-ii~iisulftii-oti tre 
d fs.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
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Procymidone 

Use Tq’ie: Fungicide 
CAS Number: 32809-1 6-8 
Forniulrr: C , HI  , C I,NO, 
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Synonyms: 1,2-Cyclopropanedicarboximide, N-(3,5- 
dichloropheny1)- 1,2-dimethyl-; 3-(3,5-DichlorophenyI)- 1 3 -  
dimethyl-3-azabicycIo(3.1 .O)hexane-2,4-dione; N-(3,5- 
Dichloropheny1)- 1,2-dimethyIcyclopropane- 1,2-  
dicarboxamide; 3-(3,5-Dichlorophenyl)- 1,5-dimethyl-3- 
azabicyclo(3.1 .O)hexane-2,4-dione 
Trtlrle Names: CAMPILEX@; CYON@; FORTRESS@; 
SALITHIEX~; S I A L E X ~ ;  SUMIBOTO@, Sumitomo 
Chemical Japan); SUMICROS@, Sumitomo Chemical 
Japan); SUMILEX@, Sumitomo Chemical Japan); 
SUMISCLEX@, Sumitomo Chemical Japan); S- 
7 13 l@Sumitomo Chemical Japan) 
Producers: Agsin (Singapore); Ki-Hara Chemicals Ltd. 
(UK); Sumitomo Chemical Japan); Wuzhou International 
(China) 
Chemical Class: Dicarboximide 
EPMOPP PC Code: 129044 
California DPR Cliemical Code: 224 1 
Uses: Not registered in the U.S. Used on wine grapes. 
Curcinogeri/Hazarrl Classijictitions 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Autliority: 

Proposition 65 chemical (CAL) 
Description: Colorless, crystalline solid. Soluble in water; 
solubility = 4.5ppm @ 25°C. Molecular weight 284.12. 
Melting/Freezing point = 165°C. Vapor pressure = 1.79 x 
lo4 mmHg @ 25°C. 
Iiiconzpatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Permissible Exposure Limits in Air: 
Determination in Air: Filter: none. Cravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)].“” 
Permissible Concentration in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Prodiamine (ANSI) 

Use Type: Herbicide 
CAS Number: 2909 1-2 1-2 
Formulri: C,3H,7F,N,0, 
Synonyms: 2,4-Dinitro-N3, N3-dipropyl-6-(trifluoroinethyl)- 
1 ,3 -benzene d i am in e ; N3, A’’- D i pro p y 1-2,4 -d i n i t  ro-6 - 
( t  r i f lu  o r  o in e t h y I )  -in - p 11 e n  y 1 e n e d i am i n e ; 1 , 3  - 
B en ze n e d i am i n  e ,  2 ,6  - d i n  it r o -N’, N’ - d i p rop  y 1-4 - 
(trifluoromethy1)- 
Trade Names: BLOCKADE@, Syngenta (Switzerland) ; 
C A R P E T M A K E R  X-X-X@; C N -  1 1-2936’:  
ENDURANCE@; FACTOR@; MARATHON@; PAR EXg:. 
Lebanon Seaboard (USA); PRO-MATE BARRICADE“, 
Helena Chemical (USA); REGALKADE? RYDEX@’; 
SIPCAM@, Sipcam Agro (USA); USB-3 153@ 
Producers: Bayer Cropscience (Germany); Helena 
Chemical (USA); Lebanon Seaboard (USA); Simplot, J . R .  
(USA); Sipcam Agro (USA); Syngenta (Switzerland) 
Clieniicril Class: Din i t roan i 1 ine 
EPMOPP PC Corle: 110201; (391200 old EPA code 
number) 
Crilifornia DPR Cliemical Code: 2236 
Uses: A pre-emergence herbicide used to control broadleaf 
weeds and annual grasses on a large variety of crops and 
ornamentals. 
C(ircinogeii/H(iz(ir(l Classificutions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Description: Orange crystalline solid. Odorless. Molecular 
weight = 350.28. Vapor pressure = 2.4 x lo-‘ mmHg @ 
25°C. 
Incomprrtibilities: Strong oxidizers. When heated to 
decomposition this material forms toxic oxides of nitrogen 
and fluoride fumes. 
Permissible Concentration iti Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention, Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
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References: 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Profenofos (ANSI) 

Use Type: Insecticide miticide 
CAS Number: 4 1 198-08-7 
Fornirrlri: C,  ,H ,,BrCIO,PS 
Alert: Some formulations tnay be a Restricted Use Pesticide 
(RUP). 
Synoriyms: A 13-29236; 0-(4-Bromo-2-chlorophenyl)-0- 
ethyl-S-propylphospliorothioate; Caswell No. 266AA; CGA 
15,324; Phosphorothioic acid, O-(4-brotno-2-chlorophenyl)- 
0-ethyl-S-propyl ester 
Trarle Nrinies: CGA- 15324@; CURACRON@, Syngenta 
(Switzerland); POLYCRON@; SELECRON@ 
Producers: Agsin (Singapore); Epochein Co., (China); 
Hindustan Insecticides (India); Syngenta (Switzerland); 
Nagarjuna Agrichein (India); Vi.jayalakshmi Insecticides 
and Pesticides (India) 
Cli entical Clriss: Organophosphate 
EPMOPP PC Code: 1 1  1401; (210700 old EPA code 
nu  m ber) 
Crrliforiiia DPR Clieniicrrl Code: 2042 
RTECS Number: TE9675000 
Uses: Profenofos is a Restricted Use Pesticide (RUP) used 
solely on cotton to control a number of pests including 
tobacco budworm, cotton aphid and bollworm, armyworm, 
fleahopper and whiteflies. I t  is not registered for residential 
use. 
U.S. Mrrximuni Allowrrble Resirlire Levels f o r  Proferrofos 
(40 CFR 180.404): 

CROP PPm 
Cattle, fat, meat, mbyp 0.05 
Cotton, undelinted seed 3 .O 
Goat. fat, meat, tnbyp 0.05 
Horse, fat, meat, tnbyp 0.05 
Milk 0.0 1 
Sheep, fat, meat, mbyp 0.05 
Crrrciirogeri/Hrtsrrrrl Clrrssijicritioirs 
U.S. EPA Carcinogens: Group E, Unlikely carcinogen 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulritory Airthority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
FIFRA, 40CFRI 86: tolerances for pesticides in animal 
feeds 
Actively registered pesticide in California 
EPCRA Section 3 13 Form R de /77ininiis concentration 
reporting level: 1 .O% 
DOT Inhalation Hazard Chemicals as organophosphates 

Description: Pale yellow liquid (technical profenofos). 
Boiling point = 100°C. Limited solubility in  water. 

Molecular weight = 373.65. Vapor pressure = 9 x I0 ’ 
mtnHg @ 20°C. 
Iticoniprrtibilities: Contact with flammable material tnay 
cause fire and explosions. Contact with combustible or 
oxidizable materials may form heat-, shock-, and friction- 
sensitive explosive mixtures. Static electricity may also 
cause explosions. Keep away from all acids, especially 
dibasic organic acids, ammonium compounds, antimony 
sulfide, arsenic trioxide, metal sulfides, powdered metals, 
calcium aluminum hydride, cyanides, manganese dioxide, 
phosphorus, selenium, sulfur, thiocyanates, zinc. 
Permissible Exposure Limits in Air: 
Determination in A ir: 0 S H A versa t i 1 e sa in p I er-2 : 
TolueneiAcetone; Gas chroinatographyiFlaiiie ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.(18) 
Permissible Coriceiitrrrtiori in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Deterniination in Writer: 
Routes of Eiitry: 
H(rrnIJiil Ejfects (ind Sjwiptonis 
Short Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs: 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in  which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Long Term Expositre: Chol i nesterase inhibitor; c utii ti la t ive 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in  
convulsions, respiratory failure. May cause liver damage. 
Points of Attrick: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Merlicrrl Scrrveillrrnce: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposurc, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eycs and skin is 
of extreme importance. EJCS: Eye contact can cause 
dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amouiits of these chemicals to 
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be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces ofwater do NOT induce vomiting but immediately 
administer slurry of activated charcoal (2 oz in 8 oz of 
water). If victim is unconscious or having convulsions, do 
nothing except keep victim warm. * In  so~iie casesyou inay 

be specrfically instructed by poison control to induce 

voniiting by way of 2 tablespoons of syrup of ipecac (adult) 
washed down with a cup of water. Do NOT give activated 
charcoal before or with ipecac syrup. Inhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through baginiask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to pl7ysiciun or authorized niedical 

personnel. Administer atropine, 2 ing (1130 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of an intoxication are noted; 
repeat the administration of atropine every 3 to 8 minutes 
until signs of atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg ingikg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Notes to physician or uuthorized 

iiiedical personnel: N-methylpyridiniuin-2-aldoxirne (2- 
PAMCI) when used in conjunction with atropine reacts 
with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxime; Protopam), 2.5 gin 
in 100 ml of sterile water or in 5% dextrose and water, 
intravenously, slowly, in 15-30 minutes; if sufficient fluid is 
not available, give I gin of 2-PAMCI in 3 in1 of distilled 
water by deep intramuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculatioii or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
Referemes: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 

“Profenofos,” 40 CFR 180.404, 
w~~v.epa.pov/pesticides/food/vic~vtols.litm 
U.S. Environmental Protection Agency, “Interim 
Reregistration Eligibility Decision (IRED), 
Profenofos,” Office of Prevention, Pesticides and Toxic 
Substances, Washington, DC (August 2000). 
l i t t~~: / i~~ww.epa .~oviKEI~s~2540i red .pd  f 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Prof1 u ral i n (ANSI) 

Use Type: Herbicide 
CAS Number: 26399-36-0 
Forniiilri: C , H , 6F ;N ;O, 
S’IIUI~YIIW: Benzenaniine, N-(cyclopropylmethyl)-2,6- 
d i n i t  r o -N- p r o p y I - 4 - ( t  r i f l u  o r  o in e t h y I ) - ; N -  
(Cyclopropylinethy1)-a,a, a-trifluoro-2,6-dinitro-N-propyl-p- 
toluidine 
Trtrde Nrmzes: CGA-10832@, Syngenta (Switzerland); ER- 
546 l@; GA-10832@, Syngenta (Switzerland); PREGARD@; 
TOLBAN@, Syngenta (Switzerland), canceled 4120184 
Pro rlii cers : S y n g e n t a 
(Switzerland) 
Cli eniiciil Ckiiss: D in it roan i I ine 
EPMOPP PC Coile: 106601; (304300 old EPA code 
number) 
Crilij3rnici DPR Clreniicul Coile: 1 897 
Uses: Not registered in the U.S. Believed to be obsolete or 
discontinued (WHO). Was used to control a broad spectrum 
of insects and used in  a variety of crops and established turf.. 
Regulritory Aritliority: 

AB 1803-Well Monitoring Chemical (CAL) 
Description: Yellow-orange crystalline solid. Odorless. 
Very slightly soluble in  water; solubility = < 0.2 ppm. 
Molecular weight 347.32 MeltingiFreezing point = 

32-34°C. Vapor pressure = 1 x 1 O-, inintlg @ 20°C. 
Deternziniition iit Air: Filter; none; Gravinietric; NlOSl1 IV 
[Particulates NOR; #0500 (total), #0600 (respirable)].(“) 
Pernzissible Concentriition in Wiiter: No criteria set. 
Runoff froin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 

C i b a- G e i g y ( S w it ze r I and ) ; 
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unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Pesticide Management Education Program, “Profluralin 
(Tolban) Herbicide Profile 3/85,” Cornell University, 
Ithaca, NY (March 1985). 
http://pmep.cce.cornell.edu/profiles/herb- 
growthreglnaa-rimsuIfuron/profluralin/herb-prof- 
profluralin.html 

List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

Prohexadione Calcium 

Use Type: Plant growth regulator 
CAS Nunzber: 127277-53-6 
Furniirlrr: C,,H, ,CaO, 
Synonyms: Calcium 3-oxido-5-0x0-4-propionylcyclohex-3- 
enecarboxylate; Cyclohexanecarboxylic acid, 3,5-dioxo-4- 
(1 -oxopropyl)-, ion(’-), calcium, calcium salt; 3,5-Dioxo-4- 
(1 -oxopropyl)cyclohexanecarboxylic acid ion( 1 -) calcium 
salt 
Trade Nrrnzes: APOGEE@ PLANT GROWTH 
REGULATOR, BASF Agricultural Products (Germany); 
BASELINE@ PLANT REGULATOR, BASF Agricultural 
Products (Germany); BX I l2@; K-l CHEMICAL, BASF 
Agricultural Products (Germany); KIM- 1 12@; KUH-833@; 

Producers: BASF Agricultural Products (Germany) 
EPMOPP PC Corle: 1 12600 
Crrliforiiirr DPR Clienzicrrl Code: 5497 
Uses: Used to inhibit foliar growth on apples and pears, 
reduces maturation of fruit and foliar covering. Also used on 
turf grass. 
U.S. Musinzunt Allowtible Residue Levels fur  
Prolie-wrlione Crrlciirnz (40 CFR 180.54 7): 

CROP PP’n 
Cattle, kidney 0.10 
Cattle, inbyp (except kidney) 0.05 
Goat, kidney 0.10 
Goat, mbyp (except kidney) 0.05 
Grass, forage 0.10 
Grass, hay 0.10 
Grass, seed screenings 3.5 
Grass, straw 1.2 
Hog, kidney 0.10 
Hog, inbyp (except kidney) 0.05 
Horse, kidney 0.10 
Horse, mbyp (except kidney) 0.05 
Peanuts 1 .o 
Peanut hay 0.60 
Fruit, porne, group 3.0 

Sheep, inbyp (except kidney) 0.05 

v I VI  FU L& 

Sheep, kidney 0.10 

C(irciiz(~geiz/H(rz(rr(f Clrissiflcrr fiuns 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: CAUTION 
Description: Pale yellow-brown fine powder. 
fizconzprrfibilifies: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silvercompounds. 
Mixture with some silver compounds form explosive salts 
of silver oxalate. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iinmediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Pesticide Fact Sheet, Prohexadione 
C a l c i u m , ”  ( A p r i l  2 6 ,  2 0 0 0 ) .  
Iittp:i/\~.’lvw.epa.pov.:opprdOO 1 !Irzctslicets/prohe~a~~i~nc. 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Prohexadione Calcium,” 40  CFR 180.547, 
littp://www.setonresourcecenter.com/40CFR/Docs/wcd 
0004dlwcd04dd8. asp 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

~ 

Promecarb 

Use Tjye: Insecticide 
CAS Number: 263 1-37-0 
Furniirl(r: C,,H,,N02; C,H,(CI 1,)(OCONI 1Cl IJCI I(C1 I;)? 
Alert: No products currently registered by the U.S. EPA. 
Syiioriynu: Carbainic acid, methyl-, in-cytn-5-yl ester; 
Carbainic acid, (3-methyl-5-( 1 -methylethyl)pheiiyl-, methyl 
ester ; 3 -in e t h y I - 5 - 
isopropropylphenyl ester; Carbanilic acid, 3-isopropyl-5- 
methyl-, methyl ester; 3-Isopropyl-5-1netIiylcarbainic acid 
methyl ester; n~Cym-5-yl methylcarbamate; ENT 27,300; 
ENT 27,300-a; EP 3 16; 3-Isopropyl-5-mettiylphenyl-N- 
methylcarbamate; 5-lsopropyl-i~~-tolyI methyl-carbamate; 
Methylcarbamic acid-i77-cym-5-yl ester; 3-Methyl-5- 
is o p r o py I - N -  in e t h y  I 3 -Met  h y I - 5 - ( I - 
methylethyl)phenyl-carbamic acid methyl ester; 5-Methyl 1 1 1 -  

Car b am i c a c id , N -  m e t 11 y I - , 

ca r  bamat e ; 
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cuinenyl methylcarbainate; 3-Methyl-5-isopropylphenyl-N- 
methyl carbamate; N-Methylcarbainic acid 3-methyl-S- 
isopropylphenyl ester; (3-Methyl-S-isopropyIphenyl)-N- 
in e t h y I c a r  b a in a t  ( G e r in a n ) ; 3 - M e t h  y I - 5 - ( 1 - 
methylethy1)phenol methylcarbamate; Phenol, 3-methyl-S- 
( I -methylethyl)-, inethylcarbainate 
Trrrrle Nrrnzes: CARBAMULT@, canceled; MINACIDE@, 
canceled; MORTON EP-3 16@, canceled; OMSa 7 16, 
canceled; SCHERING@ 3461 5, Scliering-Plough (USA), 
canceled; SN@ 3 16, Schering-Plough (USA), canceled; SN‘ 
3461 5, Schering-Plough (USA), canceled; UCa 9880, Union 
Carbide (USA), canceled; UNION CARBIDE UC-9880@, 
Union Carbide (USA), canceled 
Producers: Sigma-Aldrich Laborchemikalien (Germany) 
Cii eniicrrl Clcrss: Car barn ate 
EPMOPP PC Code: 27 1400 
Crrlijhiia DPR Clienzicnl Code: 4092 
RTECS Number: FB8050000 
Uses: A non-systemic contact insecticide. Proinecarb is used 
to combat foliage and fruit eating insects because it is not 
readily metabolized by plants. No products currently 
registered in  tile U.S. 
Regulrtory Autliority: 

EPA Hazardous Waste Number (RCRA No.): P201 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FRl5654, Universal Treatment 
Standards: Wastewater (mgiL), 0.056; Nonwastewater 
(mgikg), 1.4 
SuperfundlEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (22714,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

kg) 

kg) 

Description: Proinecarb is a colorless, odorless, sand-like 
solid. Slightly soluble in water. MeltingiFreezing point = 

87-88°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 3, Flainniability 1, Reactivity 0. 
Iriconiprrtihilities: Alkalis 
Permissible Exposure Liniits in Air: N o  standard set. 
Deterniiitotiorz in Air: 
Perriiissible Coriceritrrrtiori in Wrrter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Deterniiriutioiz ili Writer: 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
HrrrmJul Effects rind Symptom 
Siiort Term Exposure: Promecarb is highly toxic by 
ingestion and is absorbed through the intact skin. It is a 
reversible cholinesterase inhibitor and its effects are related 
to action on the central nervous system. Symptoms of 
exposure include diarrhea, nausea, vomiting, excessive 
salivation, headache, pinpoint pupils and uncoordinated 

muscle movements. These are all coininon symptoms of 
exposure to carbainate insecticides. 
Lorig Term Exposure: Cholinesterase inhibitor; cumiilative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in  convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttcrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicrrl Surveillrrrice: Before employment and at regular 
times afterthat, the following are recommended: Plasmaand 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of  poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving carbainate pesticides is recoininended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of  the nervous system. Also 
consider complete blood count. Consider chest x-ray 
following acute overexposure 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscioiis person vomit. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Promecarb,” 
Trenton, NJ (April 2002). 
h ttp : i i~~ww.  s ta t e . n i . us/liea I th/eohlrt kwe b/2 7 I 0. p d f 
U.S. Environmental Protection Agency, “Chemical 
Profile: Promercarb,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Prometon (ANSI) 

Use Type: Herbicide 
CAS Nuniber: 16 10- 1 8-0 
Formula: C ,,H ,,N,O 
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Syizoizyms: 2,4-Bis(isopropylaniino)-6-n-1ethoxy-s-triazine; 
2,6-Diisopropylarnino-4-methoxytriazine; N,N-Diisopropyl- 
6 -in e t h o x y - 1 ,3 ,5  - t r i a z  i ne-2,4 - d i y Id i am i n e ; N ,  N’- 
Diisopropyl-6-methoxy- 1,3,5-triazine-2,4-diamine; 2- 
Methoxy-4,6-bis(isopropylamino)-s-triazine; 2-Methoxy- 
4,6-bis(isopropyIamino)- I ,3,5-triazine; 6-Methoxy-N,N- 
b i s (  I - m e t h y l e t h y l ) -  1,3,5-triazine-2,4-diamine; 
Methoxypropazine; s-Triazine, 2,4-bis( isopropylamino)-6- 
methoxy- 
Trirrle Nrimes: ACME@, PbiiGordon (USA); G-3 1435@; 

GROUND ZERO@; KLEENWALK@; NIX@; NOXALL@; 

Pruilircers: Agan Chemical (Israel); PBIiGordon (USA); 
Bonide Products (USA); Makhteshim-Agan (Israel); 
Syngenta (Switzerland) 
Cliemicirl Clirss: Triazi ne 
EPMOPP PC Coile: 080804 
Crrlifurtzirr DPR Clietizicirl C o r k  499 
Uses: A nonselective pre-emergence and post-emergence 
herbicide. Use around buildings, storage areas, industrial 
sites, fences, recreational areas, rights-of-way, railroads, 
pipelines, lumberyards, tank farms, and similar areas. 
Controls broadleaf weeds and grasses over an extended 
period of time. 
Crirciiiogciz/Hrrzirril Clirssificirtioiis 
U.S. EPA Carcinogens: Group D, unclassifiable 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulirtory Autli oriry : 

AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 

Description: Colorless crystalline solid or white powder. 
Odorless. Slightly soluble in water; solubility= 750 ingiL @ 
20°C. Molecular weight 225.92. MeltingiFreezing point = 

9 1 “C. Vapor pressure = 7.7 x I 0-6 ininHg @ 20°C. Log KO,+ 
= 2.98. Values above 3.0 May bioaccuinulate in  marine 
organisms. 
Permissible Coizceiztrirtioii in Wuter: No criteria set. 
Runoff from spills or fire control inay cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
Hirrmfirl Effects iiizd Syinptonis 
Short Term Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in  the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. LD,, in  range (rat) 1780-7000 ingikg. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) inay increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 

G E S A F R A M ~  50; G E S A F R A M ~ ;  GESAGRAM@; 

ONTRACK@; PRIMATOL~;  PROMETONE@; WEEDGO@ 

pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Poirits of Attrrck: Liver, lungs, skin. 
Meilicirl Surveillnrice: Before beginning employment and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recornmended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chcmical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

Pesticide Management Education Program, “Prometon 
(Pramitol) Herbicide Profile 2/85,” Cornell University, 
I t h a c a ,  N Y  ( F e b r u a r y  1 9 8 5 ) .  
http://pmep.cce.cornel I.edu/profilesiherb-growthre&ia- 
riinsulfuron/proinetoniherb-prof-proinetoti.httnl 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Prometryn (ANSI) 

Use Type: Herbicide 
CAS Number: 7287- 19-6 
Foriiurlo: C ,,HI ,N, S 
Syizoiiyms: A13-60366; 2,4-Bis(isopropylamino)-6- 
(methylinercapto)-S-triazine; 2,4-Bis(isopropylamino)-6- 
(in e t h y It h io)-S-t r i az i n e ; 2,4 - B i s( i so prop y I am i ti 0)- 6 - 
(1nethylthio)- 1,3,5-triazine; N, N’-Bis( 1 -methylethyl)-6- 
in e t h y It h i 0- 1 ,3,5 - t r i az i n e -2,4 -d i am i n e ; N,  N ’ -  B i s ( 1 - 
methylethyl)-6-(inethylthio)- 1,3,5-triazine-2,4-diamiiie; 
Caswell No. 097; N,N-Di-isopropyl-6-1iiethylthio- 1,3,5- 
triazine-2,4-diamine; N,Rr-Di-isopropyl-6-methylthio- 1,3,5- 
t r i a z  i n e -2,4 -d i y 1 d i am i tie ; 2 -( M e t li y I in e r c apt 0) -4,6 - 
b i s ( is o p r o p y I am i ti 0)-S- t r i a z  i n e ; 2 - ( M e t h y It h i o) -4,6 - 
bis(isopropyla1nino)-S-triazine; NSC 1 63049; Prometrin; 
Pro in e t r e n e ; S- t r i a z i n e ,4,6 - 
bis(isopropylamin0)-2-(methyliiiercapto)-; S-triazine, 2,4- 
bis(isopropyla1nino)-6-(1netliylthio)-; I ,3,5-Triazine-2,4- 
diamine, N,M-bis( 1 -methylethyl)-6-(1iiethyltliio)- 
Tririle Names: A-I 1 14a; CAPAROL‘, Syngenta 
(Switzerland); COTTON PRO@, Griffin (USA); G 34 I6 I “; 
GESAGARD@, Syngenta (Switzerland); MERCASIN’; 

Pro in e t ry n e (U S D A) ; 
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MERCAZIN@; MERKAZIN@; POLISIN@; PRIMAPIN? 
PRIMATOL-Q@; PRIMAZE@, Syngenta (Switzerland), 
canceled; PROKIL@, Gowan (USA), canceled; PROMET@; 

SELEKTIN~;  SESAGARD~;  SUPREND@, Syngenta 
(Switzerland); UVON@ 
Producers: Agriliance (USA); Griffin (USA); Ki-Hara 
Chemicals Ltd. (UK); Makhteshiin-Agan (Israel); OXON 
ltalia S.p.A. (Italy); Syngenta (Switzerland); United Agri 
Products (UAP) 
Cli etiiictrl Clms: Tr i az i n e 
EPMOPP PC Code: 080805 
Crrlifornirr DPR Clieniicrrl Code: 502 
RTECS Number: XY4390000 
Uses: Proinetryn is used to control several annual grasses 
and broadleaf weeds in terrestrial food and feed crops. Its 
major uses are on cotton and celery, and is often used on dill 
and pigeon peas. 
U S .  M(ixitiiutn Allowcible Resirlire Levels for  Pronietryii 
(40 CFR 180.222): 

P R O M E T R E X ~ ;  SELECTIN@; SELECTIN-SO@; 

CROP PPm 
Carrots‘‘) 0.1 
Celery 0.5 
Corn, grain 0.25 
Cottonseed 0.25 
Pigeon peas 0.25 
(”There are no U.S. registrations as of April 10, 1998 for 
use on carrots. 
C(rrciitogeIi/Hazrrrlliz(rr(l Cl(issiJctrtioiis 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
TRI Developmental Toxin:  Reproductive and 
developmental toxin 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrrtory Autli ority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
AB 1803-Well Monitoring Chemical (CAL) 
EPCRA Section 3 13 Form R de miniinis concentration 
reporting level: 1 .0% 

Descrilition: Colorless crystalline solid. Slightly soluble in  
water; solubility = 48 ppin @ 20°C. Molecular weight = 

24 1.385. MeltingiFreezing point = 1 19°C. Vapor pressure 
= 1.24 x mmHg @ 20°C. Log KO,” = 3.33. Values > 3.0 
may bioaccuinulate i n  marine organisms. 
Deternziiiatiori iiz Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~) 
Permissible Concentrrrtion in Wrrter: No criteria set. 
Runofffrorn spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingest ion. 
Hrrrni fur EjJects aiid Syniptonts 
Short Term Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 

subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attrick: Liver, lungs, skin. 
Medical Surveillance: Before begin n in g em p loy men t and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Prometryn,” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( F e b r u a r y  1 9 9 6 ) .  
h I t p ://~mwv. epa . ~ o v i R  EDs’046 7.  pd f 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Inforination Profile, Prometryn,” Oregon 
State University, Corvallis, OR (June 1996). 
l i t t~~: / iextoxnet .ors t .ed~~/pipsi~rometr~~. l i t~i i  
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Prometryn,” 40 CFR 180.222. 
littp://www.setonresourcece1iter.com/40CFR/Docs/wcd 
0004c/wcd04cd7.asp 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Pronamide 

Use Type: Herbicide 
CAS Nuniber: 23950-58-5 
Forniulr: CI2H,  ,Cl2NO 



 

742 ProDachlor 

Alert: A Restricted Use Pesticide (RUP). 
Synonyms: Benzamide, 3,5-dichloro-N-( 1 ,I-dimethyl-2- 
propynyl); Caswell No. 306A; 3,5-Dichloro-N-( 1 , l -  
dimethyl-2-propyny1)benzainide; 3,5-Dichloro-N-( 1 , l -  
d i in e t h y 1 prop y n y I )  b e n zain id e ; 3,5 - D i c h 1 or o -N-  ( 1 , I  - 
d i m e t h y l p r o p - 2 - y n y l ) b e n z a i n i d e ;  N - (  1 , l -  
Dimethylpropynyl)-3,5-dichlorobenzamide; Propyzainide 
Trade Nmzes: BENZAMIDE@; CAMPBELL’S RAPIER@; 
CLANEX”; KERB@’, Dow AgroSciences (USA); KERB 
50W@,  Dow A g r o S c i e n c e s  ( U S A ) ;  K E R B ”  
PROPYZAMIDE 50, Dow AgroSciences (USA); RH-3 15 

Producers: Do w Agro Sc iences (US A) 
Clieniical Clriss: Ainide 
EPMOPP PC Code: 10 170 1 
Cdiforniri DPR Clieniicril Code: 694 
R TECS Nuin her: C V3 460000 
Uses: Pronainide is a selective herbicide used either before 
weeds emerge (pre-emergence), and/or after weeds come up 
(post-emergence). It controls a wide range of annual and 
perennial grasses, as well as certain annual broadleafweeds. 
I t  is used primarily on lettuce and alfalfa crops, as well as on 
blueberries, ornamentals, fruit trees, forage legumes, and on 
pastures and rangelands. Pronamide is usually incorporated 
into the soil by cultivation, irrigation, or rain immediately 
following application. It is available in  wettable powder and 
granular formulations. 
Crirciiiogeiz/Hrrzrirrl Clrissrjicatioiis 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
California Prop. 65: Carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Reggrrlritory Air tliority: 

RAPIER@; RON AMID^ 

Carcinogen (U.S. EPA) (See Reference Below) 
Banned or Severely Restricted (USA) (UN)(’j) 
Proposition 65 chemical (CAL) 
Actively registered pesticide in California 
EPA Hazardous Waste Number (RCRA No.): U 192 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 I FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.093; Nonwastewater 
(mgikg), 1.5 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test inethod(s) (PQL 
vg/L): 8270( 10) 
EPCRA Section 3 13 Form R de mini mu^ concentration 
reporting level: 1 .O% 

Descriytioii: Pronamide is a colorless, crystalline solid or 
powder. Odorless. Practically insoluble in water; solubility 
= 15 ppin @ 25°C. Molecular weight = 256.12. 
Melting/Freezing point = 155-1 56°C. Vapor pressure = 1.3 
x 10 inbar @ 25°C. 
Perniissihle Exposure Limits in Air: No standards set. 
Determiniition in Air: No tests 

Permissible Coiicentrritioiz in Writer: The U .S. EPA has 
derived a lifetime health advisory of 0.052 ing/L (52  pgiL) .  
Deternzimtion in Wfiter: Extraction with Met h y I ene 
chloride,  separation by capillary-column gas 
chromatography, then measurement using a nitrogen- 
phosphorus detector. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrirnzfiil Effects anrl Syniptonis 
Short Term Exposure: Eye contact can cause irritation. 
Inhalation can cause irritation of the respiratory tract with 
cough, phlegm, and/or chest tightness. The acute oral LD,,] 
for male rats is 8350 ingikg and for female rats is 5620 
mg/kg (insignificantly toxic in both cases). 
Long Term Exposure: Applying the criteria described i n  
EPA’s final guidelines for assessment of carcinogenic risk, 
pronainide has tentatively been classified in Group C: 
possible human carcinogen. This category is for substances 
with limited evidence of carcinogenicity in  animals i n  the 
absence of human data. There is limited animal evidence of 
liver cancer. 
Points ofAttrrck: Cancer site in animals: liver. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immcdiately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Pronamide,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
l i t t i~: / /extoxnet .ors~.cdu~~~ips/p~on~ti i id . l i~m 
U.S. Environmental Protection Agency, “ I  lealtli 
Advisory: Pronamide,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Pronamide,” Trenton 
NJ (May 1998). 
11 t t p : //IVWW, state . n i .u  sih ea 1 th/eo h i r  tkwe bi 1 5 92. pd f 

Propac h lor 

Use Type: Herbicide 
CAS Number: 19 18- 16-7 



 

Propachlor 743 
~ ~~ 

Formulci: C I I H ,,CINO; (CICH,CO)N(C6H,)CH(CHJ2 
Synoriynis: Acetamide, 2-chloro-N-( I -methylethyl)-N- 
phenyl-; Acetatnide, 2-chloro-N-isopropyl-; a-Chloro-N- 
isopropylacetanilide; Chloressigsaeure-n-isopropylanilid 
(German); a-Chloro-N-isopropylacetanilide; 2-Chloro-N- 
i sop r o p y 1 a c e  t a n i I i d e ; 2 - C h I o r o - N -  i sop r o p y I - N -  
p he n y 1 ace  t a in id e ;  2-Ch I oro-N-( 1 -methy I e t h y I ) - N -  
phenylacetamide; N-lsopropyl-a-chloroacetanilide; N-  
Isopropyl-2-chloroacetanilide; Propachlore; Propacloro 
(Spanish) 
Trurle Nrrnzes: AATRAMQ, Syngenta (Switzerland), 
canceled 211711 984; ACLID@; AI3-5 1503eo; ALBRASS@; 
BEXTON@, Dow Chemical (USA), canceled; CIPA@; CP 
3 1393"; KARTEX A@; NITICID@; RAMROD', Monsanto 
(USA); RAMROD@ 65, Monsanto (USA); SATECIDO; 
WALLOP@, Monsanto (USA), canceled 
Producers: Agrichetn (International) Limited (UK); Crop 
Care Australasia (Australia); Drexel Chemical (USA); 
Makhteshim Agan (Israel); Monsanto (USA); Shenzhen 
Guoineng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchein i kal ien (Germany) 
Clr emicrrl Class: C h loroacet an i I ide 
EPMOPP PC Corle: 0 19 10 1 
Ccllijiornirr DPR Clreniicrrl Code: 5 1 1 
RTECS Nirniber: AEI 575000 
EINECS Number: 2 17-638-2 
Uses: A pre-emergence herbicide used to combat annual 
grasses and broad-leaved weeds in corn, sorghum, soybeans, 
cotton, sugar cane, sugar beets, vegetable crops, forage 
crops, pasture land and range land. Also used to control 
weeds in groundnuts, leeks, onions, peas, maize, roses and 
ornamental trees and shrubs. 
U.S. M(ixiniiini Allowrrble Resirli/e Levels f o r  Propachlor 
(40 CFR 180.2 1 1): 
CROP Ppm 
Cattle, fat 0.02 
Cattle, meat 0.02 
Cattle, inbyp 0.02 
Corn, forage 1.5 
Corn, grain 0.1 
Eggs 0.02 
Goats, fat 0.02 
Goats, meat 0.02 
Goats, inbyp 0 02 
Hogs, fat 0.02 
Hogs, meat 0.02 
Hogs, inbyp 0.02 
Horses, fat 0.02 
Horses, meat 0.02 
Horses, inbyp 0.02 
Milk 0.02 
Poultry, fat 0.02 
Poultry, meat 0.02 
Poultry, inbyp 0.02 
Sheep, fat 0.02 

Sheep, meat 0.02 
Sheep, inbyp 0.02 
Sorghum, fodder & forage 5 
Sorghum, grain 0.25 
Crirciiiogeii/H(iz(rr(l Clrrssijictrtions 
U.S. EPA Carcinogens: Likely carcinogen 
California Prop. 65: Carcinogen 
TRI Developmental Toxin: Listed Reproductiveand 
developmental toxin 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regirlutory Authority: 

Air Pollutant Standard Set (former USSR)(",") 
AB 1803-Well Monitoring Chemical (CAL) 

EPCRA Section 3 13 Form R de mi~i/?7is concentration 
reporting level: 1 .O% 

Description: Propachlor is a light tan or white crystalline 
solid. Slightly soluble in water. oiling point = 1 10°C @ 0.03 
mm.Melting/Freezing point = 67-76°C. Flash point = about 
3 16°C. Vapor Pressure = 2.5 x 1 0-' inbar @ 25°C. 
lit coniprrtibilities: I nco in pat i b le with a I ka 1 i ne in at er i a Is, 
strong acids, strong oxidizers. Attacks carbon steel. 
Perniissible Exposure Liniits iii Air: The former USSR''i. 
'-') has set an MAC in workplace air of 0.5 mg/tn'. 
Periiiissible Coricentratioii in Wrrter: The former USSR"', 
") has set an MAC in  water bodies used for domestic 
purposes of 0.01 ingiL and in water for fishery purposes of 
zero. The U.S. EPA has set a lifetime health advisory of 
0.092 tng1L (92 pg/L). States which have set guidelines for 
propachlor in  drinking water include Kansas at 700 pg/L 
and Maine @ 200 pg1L. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hurmjirl Ejfects rrrirl Syniptonis 
Short Term Exposure: The maximal tolerated dosage of 
propachlor without adverse effect is reported as 133.3 
tngikgiday in both rats and dogs. Other workers reported 
slight organ pathology in rats, mice, and rabbits at 100 
ingikgiday or higher; this agrees approxiinately with the 
former data. Apparently, no long-term toxicity studies have 
been completed that would contribute information on 
reproductive effects or carcinogenic potential of propachlor 
or its degradation products, which include aniline 
derivatives. These studies are needed. 
Long Terni Exposure: May be a mutagen. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
ined ica I att en t i o ti i nimed i at e I y . I f t h is c he in ica 1 co ti t ac t s the 
ski ti, re move con tam i n a t ed c 1 o t h i ng and wash i in in ed ia t e I y 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 

Proposition 65 chemical (CAL) 



 

744 ProDanil 

Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile,” Oregon State 
University, Corvallis, OR. 
EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Propachlor,” 40 CFR 180.2 1 1, 
h ttp : //www. epa. govipes t i c i desifoodlv i ewt o 1 s . h tm 
U.S. Environmental Protection Agency, “Health 
Advisory: Propachlor,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Pro pan i I 

Use Type: A contact herbicide 
CAS Nuniher: 709-98-8 
Furniulrr: C,H,C12N0 
Alert: A General Use Pesticide (CUP). 
Syrz unynzs : N -  ( 3 , 4  - 
Dichlorophenyl)propaiiamide; 3‘,4’-DichlorophenyI 
p ro p ion an i I id e ; 3 ‘,4’- 
Dichloropropionanilide; Dichloropropionanilide; Dipram; 
DPA; NSC 3 13 12; Propanamide, N-(3,4-Dichlorophenyl)-; 
Propanide; Propionanilide, 3’,4’-Dichloro-; Propionic acid, 
3.4-dichloroanilide 
Trrrrle N[IIIZCS: AI3-3 1382@; ARROSOLO@, Syngenta 
(Switzerland); ATLAS@, Helena Chemical (USA); BAY’ 
30 130, Bayer Cropscience (Germany); CHEM RICE’, Tifa 
Lts. (USA), canceled 9/30/1991; CRYSTAL PROPANIL- 
4@, Rice Company, The (TRC) (USA), canceled 8/25/2000; 
DREXEL PROP-JOB@, Drexel Chemical (USA); 
DROPAVEN@; DUET@, Rice Company, The (TRC) (USA); 
ERBAN@; FARMCO PROPANIL@; FW-734@; HERBANIL 
368@, Milenia Agro Ciencias (Brazil); HERBAX 
TECHNICAL@; IDA PROP-A-NEL@’, Drexel Chemical 
(USA); KENSOLO@, Kenso Corp. (Malaysia); LONDAX 
PRO-PACK BNB@, Agriliance (USA); MONTROSE 
PROPANIL@, International Minerals (USA), canceled 
6/15/1984; PANTOX’, Pyosa Agroquimicos (Mexico); 
PROPANEX’, Cumberland Internationqal (USA), canceled 
1 O i l  O i l  989; PROP-JOB’, Drexel Chemical (USA); 
PROPANIL MILENIA@, Milenia Agro Ciencias (Brazil); 
RISELECT@; ROGUE@, Monsanto (USA), canceled 
6/15/1984; ROSANILQ: RICECO TOUCHE’, Syngenta 
(Switzerland); S-10165@; SETRA PROWL@, Helena 
Chemical (USA); STAM@, Dow AgroSciences (USA); 
STAM&F-34, Dow AgroSciences (USA); STAM@ LV 10, 
Dow AgroSciences (USA); STAMPEDE@ 3E, Dow 
AgroSciences (USA); STAM SUPERNOX@, Dow 

C e k u p r o p an  i 1 ; D C  PA ; 

3,4 - D i c h 1 or  o p r o p ion an i I id e ; 

AgroSciences (USA); STREL@; SURCOPUR’; SURPUR’: 
SUPERNOX@, Dow AgroSciences (USA); SYNPRAN N’; 
TURF! EZ@, Makhteshim-Agan Industries (Israel); 
VERTAC@; WHAM! EZ@, Rice Company, The (TRC) 

Producers: Agriliance (USA); Bayer Cropscience 
(Germany); Bhageria Dye-Chem (India); Biesterfeld 
Sieinsgluess International. GmbH (Germany); Drexel 
Chemical (USA); Chemia (Italy); Dow AgroSciences 
(USA); Ehrenstorfer, Dr. (Germany); Epochem Co., 
(China); HelenaChemical (USA); Hokko Chemical Industry 
(Japan); Kenso Corp. (Malaysia); Makhteshim-Agan 
Industries (Israel); Micro Flo Company (USA); Milenia 
Agro Ciencias (Brazil); Nufarm Ltd. (Australia); Nissan 
Chemical Industries (Japan); Proficol (Colombia); Pyosa 
Agroquiniicos (Mexico); Rice Company, The (TRC) (USA); 
Shenzhen Guomeng Industry Co., Ltd. (China); Sigma- 
A Id r i ch S y n ge 11 t a 
(Switzerland); Veterinary & Agricultural Products 
Manufacturing Co., Ltd. (VAPCO) (Jordan); Zeneca Ag 
Products (USA) (now Syngenta) 
Cli eniicrr 1 Class: Ace t an i I id e 
EPNOPP PC Cuile: 02820 1 
Crrlijurnici DPR Clrentical Code: 503 
ICSC Number: 0552 
RTECS Number: UE4900000 
EEC Number: 6 16-009-00-3 
EINECS Number: 2 1 1-9 14-6 
Uses: Propanil is a post-emergence herbicide with no 
residual effect. It is used against numerous grasses and 
broad-leaved weeds in rice, potatoes, and wheat. Mixing 
with carbamates or organophosphorous compounds is not 
recommended. I t  is also used on wheat in a mixture with 
MCPA. With carbaryl, it is used in citrus crops grown in sod 
culture. 
HU n m i  tusici@ (lung-term) (77): I n te r in e d i a t e-3 5.00 p p b , 
Health Advisory 
Fish toxicity (thresh uI(4 i77): Extra h ig h-0.4 8990 p pb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(rxiniuni Alluw~ible Resirlire Levels.fur Propanil (40 
CFR 180.274): 

(USA) 

Lab orc hem i ka 1 i e n ( G e r in a n y ) ; 

CROP PPm 
Barley, grain 0.2 
Barley, straw 0.75 
Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, mbyp 0.1 
Egg 0.05 
Goat, fat 0.1 
Goat, meat 0.1 
Goat, mbyp 0.1 
Hog, fat 0.1 
Hog, meat 0.1 
Hog, inbyp 0. I 
Horse, fat 0.1 



 

Propargyl Bromide 745 

Horse, meat 0.1 
Horse, inbyp 0.1 
Milk 0.05 
Oat, grain 0.2 
Oat, straw 0.75 
Poultry, fat 0.1 
Poultry, meat 0.1 
Poultry, inbyp 0. I 
Rice 2 
Rice, bran 10 
Rice, hulls 10 
Rice, milled fractions 10 
Rice, polished rice 10 
Rice, straw 75 
Sheep, fat 0.1 
Sheep, meat 0.1 
Sheep, inbyp 0.1 
Wheat, grain 0.2 
Wheat, straw 0.75 
Crirciriogeri/Hriziiril Classificritiotis 
U.S. EPA Carcinogens: Suggested Carcinogen 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regrilritory Autlrority: 

Air Pollutant Standard Set (former USSR)‘”) 
AB 1803-Well Monitoring Chemical (CAL) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Safe Drinking Water Act: Priority List (55 FR 1470) as 
DCPA (and its acid metabolites) 
EPCRA Section 3 13 Forin R de iiiiniivis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Propanil is a medium to dark gray crystalline 
solid. The technical product is a brown crystalline solid. 
Slightly soluble in water; solubility =I25 ppin @ 22°C. 
Molecular weight 2 18.1, MeltingiFreezing point = 92-93°C 
(pure); 8 7 4 9 ° C  (technical grade). MeltingiFreezing point 
(pure) = 89-92°C (pure); 85-89°C (technical grade). Vapor 
pressure = 2.6 x lo-’ mmHg @ 30°C. Log K,, = 3.12. 
Values > 3.0. May bioaccuinulate in marine organisms. 
Permissible Exposure Litnits in Air: The former USSR- 
UNEPARPTC project‘”) has set an MAC in workplace air 
of 0.1 ingiin’ and has set MAC values for ambient air i n  
residential areas of 0.005 mgim’ on a once-daily basis and 
0.001 mg/m3 on a daily average basis. 
Perniissible Concentrritiott ill W(iter: The former USSR- 
UNEP/IRPTC pr~ject‘~’) has set an MAC in water bodies 
used for domestic purposes of 0.1 mg/L. 
Routes of Elltry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrirtilf41 Effects r ind S’inlptoms 
Short Term Exposure: Causes blue lips or fingernails, blue 
skin, headaches and dizziness. Propanil is well tolerated by 
experimental animals on a chronic basis, and there is little 

or no indication of mutagenic or oncogenic properties of the 
compound. The highest no-adverse-effect concentration of 
propanil based on reproduction in the rat and acute, 
subchronic, and chronic studies in rats and dogs is 400 pin 
in the diet. Based on this data, AD1 was calculated at 0.02 
mgikglday . 
Poitits of Attuck: Digestive system, skin, nails, central 
nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Propanil,” Oregon 
State University, Corvallis, OR (June 1986) 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Propanil,” 40 CFR 180.274, 
l i t t p : l / ~ v ~ ~ ~ v . e p a . ~ ~ o v l ~ ~ e s t i c i d e s i l i  tin 

“Chemical List of Lists,” Sacramento CA (February 
1997). 

California Environmental Protection Agency 

Propargyl Bromide 

Use Type: A soil fumigant and nematicide 
CAS Number: 106-96-7 
Farmulri: C,H,Br; BrCH,C”CH 
Alert: Not registered as a pesticide in the U.S. 
Synoriyms: y-Broinoallylene; 3-Bromopropyne; 3-Bromo- 
1 -propyne; Bromuro de propargilo (Spanish) 
Producers: Advances S y n t lies is Tcc h no log i es ( U S A) ; 
Dhruv Chemical Industries (India); GFS 
Chemicals(USA); Sigma-Aldrich Fine Chemicals (USA) 
Clienticril Clms: Halogenated organic coinpound 
EPMOPP PC Code: 06870 I 
Criliforiiiri DPR Cliemicrrl Code: 
RTECS Number: UK4375000 
EINECS Number: 203-447- I 
Uses: This material is used as a soil fumigant but is not 
registered as a pesticide in  the U.S. It is being investigated 
as a possible replacement for methyl bromide in  agricultural 
applications. It is also used as an intermediate in  organic 
synthesis and as a corrosion inhibitor. 



 

746 ProDazine 
U S .  Maxitiiuni Allowrible Residue Levels: 
Note: inorganic bromides resulting from soil treatment 
with combinations of chloropicrin, methyl bromide and 
propargyl bromide (40 CFR 180.199): 
CROP PP’” 
Asparagus 300 
Broccoli 25 
Cauliflower 25 
Eggplant 60 

Lettuce 300 
Muskmelon 40 

Ginger, roots 100 

Onion, dry bulb 300 
Pepper 25 
Pineapple 25 
Strawberry 25 
Tomato 40 
Regulirtory Autlr ority: 

SuperfundiEPCRA 40CFR355, Appendix B 
Extremely Hazardous Substances: TPQ = 10 Ib (4.54 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Description: Propargyl bromide is a colorless liquid. Sharp 
odor; a lacrimator. Molecular weight = 1 18.98. Boiling 
point = 89-90°C. MeltingiFreezing point = -61 “C. Flash 
point = 10°C (oc). Autoignition temperature = 324°C. 
Explosive limits: LEL = 3.0%; UEL = ?. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 3, Reactivity 4.  
Iticoniprrtibilities: Violent reaction with oxidizers. Becomes 
shock-  or  heat-sensit ive when mixed  with 
trichloronitromethane or chloropicrin. Detonates when 
heated to 220°C, or when heated while confined. May 
explode on contact with copper, copper alloys, mercury, 
silver. 
Permissible Exposure Limits in Air: No standards set. 
Perniissible Concentrrrtion in W(rter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrrrrnful Effects ~ n r l  Symptom 
Short Term Exposure: This material is very toxic via the 
oral route; may be harmful if inhaled. Contact may cause 
burns to skin and eyes. Sytnptoins of exposure include skin 
irritation and tearing of the eyes. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once arid irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped. and CPR if heart action has stopped. 

kg) 

kg) 

Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Keep victim quiet and maintain 
normal body temperature. 
Ref ereii ces : 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Pesticide Residue Limits,” 40 
CFR 180.199, 
http://\~~~~.epa.jiov/pesticicies~~ood~viewtols.lilm 

9 U.S. Environmental Protection Agency, “Chemical 
Profile: Propargyl Bromide,” Washington. DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Propazine (ANSI) 

Use Type: Pre-emergence herbicide 
CAS Nirniber: 139-40-2 
Formulrr: C,H ,,CIN, 
Alert: Some formulations are Restricted Use Pesticides 
(RUP). 
Sy~ioiiy~iis: 2,4-Bis(isopropylatnino)-6-cliloro-s-triazine; 
2,4-Bis(propylainin0)-6-chlor- I ,3,5-triazin (German); 2- 
Chloro-4,6-bis(isopropylarnino)-s-triazine; Propasin 
Trrrrle Nrrmes: GEIGY@ 30,028; GESAMlL@; MAXX-90“; 
MILOCEP@; MILOGARD@, Syngenta (Switzerland). 
canceled 12/23/1988; MILO-PRO@; PLANTULIN‘; 
PRIMATOL Pa; PROPAZIN@; PROPINEX@; PROZINEX’ 
Prorlircers: Ciba-Geigy (Switzcrland); Ehrenstorfer, Dr. 
(Germany); Griffin L.L.C. (USA); Makhteshim Agan 
(Israel); Nissan Chemical Industries (Japan); Sigma-Aldrich 
Laborcheinikalien (Germany); Syngenta (Switzerland) 
Clieniicrrl Ckiss: Tr iazi tie 
EPMOPP PC Code: 080808 
Crrliforiiia DPR Clremiciil Code: 504 
ICSC Number: 0697 
R TECS Nirni ber: X Y 5 3 00000 
EINECS Number: 205-359-9 
Uses: Atrazine, simazine, and propazine and their common 
chlorinated degradates have a co1nnion mechanism of 
toxicity. They have similar applications. Propazine is used 
for control of broadleaf weeds and annual grasses in  sweet 
sorghum. It is applied as a spray at the time of planting or 
immediately following planting, but prior to weed or 
sorghum emergence. It is also used as a post-emergence 
selective herbicide on carrots, celery and fennel. 
U.S. Mrrxiriurni Allorvrrble Residue Levels j b r  Propmiire 
(40 CFR 180.243): 

CROP PPm 
Sorghum, forage 0.25 
Sorghum, grain 0.25 
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Sorghum, grain, stover 0.25 
Sorghum, sweet 0.25 
Carcinogeiz/Hazarcl Classifications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR)‘”) 
AB 1803-Well Monitoring Chemical (CAL) 

Description: Propazineis a colorless, crystalline solid or 
powder. Slightly soluble in water; solubility = 9.0 ppm @ 
20°C; 4.5 x lo4 gil00 mL @ 20°C. Molecular weight = 

230.09. MeltinglFreezing point =212-2 14°C. Vapor 
pressure = 1.3 x lo-’ minHg @ 20°C. Log = -3.0. 
Values at or above 3.0 are likely to bioaccumulate in marine 
organisms. 
Permissible Exposure Limits in Air: The former USSR- 
UNEPlIRPTC has set a MAC in workplace air of 
5.0 mgim’ and an MAC in ambient air in residential areas of 
0.04 mglm’ both on a momentary and an average daily 
basis. 
Permissible Coilcentration iit Wcifer: The former USSR- 
UNEPlIRPTC has set an MAC in water bodies 
used for domestic purposes of 1.0 mgiL. The USEPA has 
determined a lifetime health advisory of 0.014 mg/L (14 
pgiL) (see Reference below). States which have set 
guidelines for propazine in drinking water(“) include Kansas 
at 325 pglL and Maine at 93 pgiL. 
Determiiicrtioii in Wiiter: Analysis of propazine is by a gas 
chromatographic (GC) method applicable to the 
detennination of certain nitrogen-phosphorus containing 
pesticides in water samples. In this method, approximately 
1 liter of sample is extracted with Methylene chloride. The 
extract is concentrated and the compounds are separated 
using capillary column GC. Measurement is made using a 
nitrogen-phosphorus detector. The method detection limit 
has not been determined for propazine, but it is estimated 
that the detection limits for analytes included in this method 
are in the range of 0.1 to 2 ug/L. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. May be absorbed by the skin. 
Hrrrmful Effects irnil Syniptoms 
Short Term Exposure: May cause eye irritation. Contact 
dermatitis was reported in workers involved in propazine 
manufacturing. Poisonous if ingested. LD,, in range (rat) 
1780-7000 mglkg. No other information on the health 
effects of propazine in humans was found in the available 
literature. 
Long Term Exposure: May cause skin allergy. 
Poiiits qf Attrick: Skin 
MeilicalSurveillmce: Examination by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 

medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereiices: 

EXTOXNET, Extension Toxicology Network. 
“Pesticide Information Profile, Propazine,” Oregon State 
Un ive r s i ty ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
h t t p : i i e x t o x n e t . o r s t . e d u ~ ~ i ~ s / ~ ~ - ~ ~ ~ ~ ~ i n . l i t ~ i i  
EPA, Office of Pesticide Programs, Pesticide Residue 
L imi t s ,  “ P r o p a z i n e , ”  40  C F R  1 8 0 . 2 4 3 ,  
h t t p : ! i ~ ~ v . e p a . ~ o v / p e s t i c i d e s ! f o o d v ~ t r n  
U.S. Environmental Protection Agency, “Pesticide 
Fact Sheet: Propazine,” Washington, DC, Office of 
Prevention, Pesticides and Toxic Substances 
(September 1998). 
httD:llwww.epa.goviopprdOO 1 ifactsheetslpropaziiie. 

California Environmental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997). 

pdf 

Propamocarb Hydrochloride 

Use Type: Fungicide 
CAS Number: 25606-4 1 - 1 
Formulri: C,H,, CIN20, 
Syiioriynzs: Carbain ic ac id, [ 3 -( d i me t h y lam i no) prop y I ]  -, 
p r o p  y I ,hi- ( y - 

DitnethylaininopropyI)carbamic acid propyl ester. 
mono h ydroch I o r  i d e  ; Prop y I [ 3 -(dime t h y I am i n o ) 
propyllcarbamate monohydrochloride 
Trade Names: BANOL@, Bayer CropScience (Germany); 
PREVEX@; PREVICUR@, Bayer CropScience (Germany); 
SH-66752@; TATTOO@, Bayer CropScience (Germany) 
Prodircers: Agsin (Singapore); Bayer CropScience 
(Germany) 
Clienzicrrl Cliiss: Carbamates 
EPA/OPP PC Code: 1 19302 
Ciiliforiiiri DPR Clieniicril Cork: 4022 
Uses: Propamocarb hydrochloride is used to the plant 
disease “damping-oft” and has fungicidal activity against 
Pythiuni spp. and Phyfuphthora spp. It is used on non-food 
sites such as ornamental lawns and turf, sod farms. plants, 
vines and woody plants. 
U. S. Mrisini unz A IIo w (i b Ie R esiilu e Levels ,fo I’ 
Propamocarb Hyrlroclilorirle (40 CFR 180.499): 

CROP PPm 
Tomato 2.0 

e s t e r ,  in o n  o h y d r o c  ti I o r  i d e : 
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Tomato, paste 5.0 
Tomato, puree 1 .o 
Cnrcinogen/Hnznrcl Clnssijications 
U.S. EPA Carcinogens: Not likely a Carcinogen 
Label Signal Word: CAUTION or DANGER 
Description: Colorless to yellow granules or liquid. 
Odorless. Highly soluble in water. Molecular weight = 

224.73. 
Incompatibilities: May form explosive materials with 
phosphorus pentachloride. When heated to  decomposition 
or on contact with acids or acid fumes, it may produce 
highly toxic chloride fumes; deadly phosgene gas may be 
formed. May cause pitting of  some metals. 
Perntissible Concentration in Water: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Skin absorption, ingestion, inhalation. 
H~irinful Effects nnd Syntptonts 
Slzort Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of  breath; 
salivation; nausea, stomach cramps, diarrhea, and vomiting; 
increased blood pressure; profuse sweating; hypermotility, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of  consciousness; 
incontinence; breathing stops; death. Carbainates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points ofAttnck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillrirtce: Medical  observat ion is 
recommended for 2 4  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as  possible and get an exam of  the nervous system. 

Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
FirsiAid: Speed in removing material from eyes and skin is 
of  extreme importance. Eyes; Eye contact can cause 
dangerous amounts of  these chemicals to bc quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warin or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce voiniting.* If conscious. alert. 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
activated charcoal (2 oz in 8 oz of  water). If victim is 
irnconscious or having convulsions, do nothing except keep 
victim warm. *In some cases you /nay be specificallj. 
instructed by poison control to induce voiniting hj, wig.. of.? 

tablespoons of syrup of ipecac (adult) wished L I I O I I ’ I I  ivith LI 

cup of water. Do N O T  give activated charcoal before or 
with ipecac syrup. Inhalation: Get medical aid. Do not 

contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbamate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 mg (1130 gr) intramuscularly or 

intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse. hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
ing/kg of  atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. iV/edicrrl 
note; 2-PAMCI may be contraindicated in the case ofsoine 
carbamate poisonings. 
References: - U.S. Environmental Protection Agency, Office of 

Pesticide Programs, Pesticide Residue Limits, 
“Propamocarb Hydrochloride,” 40 CFR 180.499. 
~~,~.\iw.epa.eovipesticides/foodivicwtols. htni  
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U.S. Environmental Protection Agency, “Reregistration 
Eligibil i ty Decision (RED),  Propamocarb  
Hydrochloride,” Office of Prevention, Pesticides and 
T o x i c  S u b s t a n c e s ,  W a s h i n g t o n ,  D C  
http://www.epa. govlREDsI3 I 24red.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Pro parg i te (ANSI) 

Use Type: Miticide and acaricide 
CAS Number: 23 12-35-8 
Formula: C,,H,,O,S 
Alert: Propargite is a flammable liquid and a fire hazard. 
S y  n o riy m s : 2 - ( p  - t e r f - 
Buty1phenoxy)cyclohexyl propargyl sulfite; Caswell No. 
1 3 0 1 ;  C y c l o s u l f y n e ;  2 - [ 4 - ( 1 , l -  
dimethylethyl)phenoxy]cyclohexyl2-propynyl sulfite; 2-[4- 
( I ,  1 -Dimethylethyl)phenoxy]cyclohexyl 2-propynyl 
sulfurous acid; ENT 27,226; Propargil; Propargita 
( S p a n i s h ) ;  S u l f u r o u s  a c i d ,  2 - [ 4 - (  1 , l -  
dimethylethyl)phenoxy]cyclohexyl 2-propynyl ester; 
Sulfurous acid, 2-(p-tert-butylphenoxy)cyclohexyl-2- 
propynyl ester; 2-(p-tert-Butylphenoxy)cyclohexyl 2- 
propynyl sulfite; 2-(p-fert-Butylphenoxy)cycIohexyl 
propargyl sulfite; 2-(4-~cr~-Butylphenoxy)cyclohexyl prop- 
2-ynyl sulfite 
Trrirle Nrrmes: COMITE [I@, Crompton Corporation (USA); 
COMITE@ AGRICULTURAL MITICIDE, Crompton 
Corporation (USA); D-0 14@, Crompton Corporation (USA); 
DIBROM OMITE@, Ortho Business Group (USA); 
DICTATOR@, Veterinary & Agricultural Products 
Manufacturing Co.  Ltd.  (VAPCO) (Jordan);  
NAUGATUCK@ D-0 14, Crompton Corporation (USA); 
OMAITa; OMITE@, Crompton Corporation (USA); RED- 
TOP@, canceled; UNIROYAL@ D-O 14, Crompton 
Corporation (USA); U.S. RUBBER D-0 14@, Crompton 
Corporation (USA) 
Producers: A g s in 
(Singapore); AJE (Switzerland); Crompton Corporation 
(USA); Ortho Business Group (USA); Veterinary & 
Agricultural Products Manufacturing Co. Ltd. (VAPCO) 
(Jordan); Wuzhou International (China) 
Clr emictil Clms: Organosu I ph ite 
EPNOPP PC Code: 09760 1 
Cdifornia DPR Chemical Code: 445 
RTECS Number: WT2900000 
Uses: Used on a variety of bearing and non-bearing food 
crops and non-food sites. Grapes, walnuts, almonds, 
nectarines and mint are the most highest treated crops. Other 
crops include alfalfa, avocados, beans, boysenberries, 
carrots, cherries, citrus, corn, currants, dates, filberts, 
grapefruit, jojoba, grapes, hops, peanuts, sugar beets, cotton 
and ornamentals. 

A I3  - 2 7 2 2 6 ; B P P S ; 

Agr i in or I n t ern a t i o na I ( U S A) ; 

CfircinogedHazard Classiji cations 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
Califortiin Prop. 65: Carcinogen and developmental toxin 
U.S. TRI: Developmental toxin 
Label Signal Word: CAUTION, WARNING or DANGEK 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulatory Authority: 

Proposition 65 chemical (CAL) 
The “Director’s List” (CALIOSHA) 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) 

Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
(same as CERCLA) 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) 
EPCRA Section 3 13 Form R de mini~7is concentration 
reporting level: 1 .O% 

Description: Flammable, dark amber viscous liquid. Faint 
solvent odor. A strong odor of sulfur dioxide may indicate 
that partial decomposition has occurred. Practically 
insoluble in water; sinks slowly in  water. Molecular weight 
= 350.472. Density = 1.085-1 . I  15 @ 25°C. Boiling point = 

Decomposes. Vapor pressure = 3 x lo-’ mmHg @ 20°C. 
Flash point = 28°C (oc). Specific gravity: 1.085- 1 . 1  15 @ 
20°C. Melting/Freezing point = 70°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 2. 
Flammability 2, Reactivity 0. 
Irzconipritibilities: Keep away from oxidizers. sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. May react 
with water, steam, or acids forming corrosive acid solution 
and sulfur oxide fumes. Incompatible with lead diacetate, 
mercury(1) chloride. 
Permissible Coiiceritratiori in Wuter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Hrirmful Effects rind Symptoms 
Short Term Exposure: Contact may burn eyes, skin, and 
respiratory tract. Toxic if ingested. If spilled on clothing and 
allowed to remain may cause smarting and reddening of 
skin. Grade 2; LD,, = 0.5 to 5 gikg 
Points of Attack: Ingestion, skin contact. 
Medicrrl Surveillance: Consult a physician if poisoning is 
suspected or if redness, itching, or burning of the eyes or 
skin develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediatelq 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
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has been swallowed, get medical attention. Do not induce 
vomiting when formulations containing petroleum solvents 
are ingested Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, 
“Reregistration Eligibility Decision (RED), 
Propargite, Case No.0243 ,” Office of Prevention, 
Pesticides and Toxic Substances, Washington, DC 
h t t p ://Iww. epa.jiov/REDs/pro wrgi te red. pd f 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Propargite,” 
Trenton NJ (January 2002). 
littp://\n~v.statc.nj.us/health/eohlrtkwebi 1 596.pdf 
International Programme on Chemical Safety (IPCS), 
“Propargite,” Geneva, Switzerland ( 1  978) .  
h tt 11 : i/www, in cli em. or2 ‘docum en ts ’1 mpr/j in pm on o h 0  7 
8p1-26 h tni 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Pro pet amp hos (ANSI) 

Use Type: Fungicide, insecticide 
CAS Number: 3 12 18-83-4 
Forniulrr: C,,H,,NO,PS 
Alert: Some formulations may be Restricted Use Pesticides 
(RUP). 
S-y 11 o nynzs .- 3 - [ ( ( e  t h y I am i n 0) 

~nethoxyphosphinothioyl)oxy]-, isopropylester, (E)-; 2- 
B u t e n o i c  a c i d ,  3 - [ ( ( e t h y l a m i n o )  
methoxyphosphinothioyl)oxy]-, 1 methylethyl ester, (E)-; 
Caswell No. 706A; Crotonic acid, 3-hydroxy-, isopropyl 
ester, 0-ester with 0-methyl ethylphosphorainidothioate, 
( E ) - ;  E N T  2 7 9 8 9 ;  3 - [ ( E t h y l a m i n o )  
methoxyphosphinothioyl)oxy]-2-butenoic acid, 1 -  
m e t h y 1 e t h y 1 (E) - 0 - 2 - I sop r o p o x y c a r b o n y I - 1 - 
methylvinyl 0-methylethylphosphoramidothioate; 0-( 1 - 
Isopropoxycarbonyl- 1 -propen-2-yl)-O-methyl-ethyl- 
p h o s p h o r a m i d o t h i o n a t e ;  I s o p r o p y l  3 -  
[((ethyla~nino)~nethoxyphosphinothioyl]oxy)crotonate; 
lsopropyl 3-(ethylamino(inethoxy)phosphinothioyloxy) 
is o c r o to  n at  e ; 1 -Met  h y 1 e t  h y 1 (E)  - 3 - [ (( e t h y I am i n  0)  

in e t h ox y p h o s p h i not h i o y I )  o x y ] - 2 -but e noa t e ; (E) - I - 
M e t  h y I e t h y I 3 - [ ( (  e t h y I a m  i n 0 )  m e t  h o x y  
phosphinothioyl)oxy]-2-butenoate; Z - 0 - 2 - i s o -  
Propoxycarbonyl- 1 -inethylvinyl 0 -me thy l  ethyl 
phosphoramidothioate; Phosphoramidothioic acid, N-ethyl-, 
(E)-O-(2-isopropoxycarbonyl- 1 -inethylvinyl) 0-methyl ester 
Trade Nrrmes: BLOTIC? OVIDIP@; SAFROTIN@, 
Wellmark (USA), canceled; SAN-52 139@, Syngenta 
(Switzerland); SANDOZ@- 52 139, Syngenta (Switzerland); 
SERAPHOS@; TSAR@; VEL-4283@; ZOECON@, Wellmark 

2 - B u t en  o i c a c i d , 

ester ; 

(USA) 

Producers: Syngenta (Switzerland); Wellmark (USA) 
Ch emical Clriss: 0 rgan o p ho s p h at e 
EPMOPP PC Corle: 113601; (216800 old EPA code 
number) 
Californiri DPR Clienzicrrl Cork: 2 122 
RTECS Number: GQ4750000 
Uses: Propetamphos is used indoors for the control of 
structural insects, e.g., ants, cockroaches, fleas, and termites. 
It is applied at indoor residential, medical, commercial, and 
industrial buildings, and in food service establishments 
where there is no contact with food, and where no 
processing, packing, or warehousing of food occurs. It is 
also used in veterinary practice to control ticks, lice. mites 
and other parasites in livestock. 
Crirciiio~ei~/Hrizrirrl Clrissificatioizs 
U.S. EPA Carcinogens: Unlikely carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regulrrtory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de niininiis concentration 
reporting level: 1 .O% 
DOT Inhalation Hazard Chemicals 

Description: Ye I low is h,  o i I y I i q LI id at room t e m perat u re. 
Practically insoluble in water. Molecular weight = 28 1.30. 
Density = 1.13 @ 20°C. Boiling point = 88°C @ 0.005 
inin Hg . 
Deternzimfion in Air: OSHA versatile sampler-2: 
TolueneiAcetone; Gas chroinatography/Flamc ionization 
detection; NIOSH IV, Method #5600. Organophosphorus 
Pesticides.“*’ 
Perniissible Coiiceiitrrrtion in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harmful Effects C I I Z ~  Symptoms 
Short Tern? Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profiise sweating: 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in  lungs: 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcliolinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or m~ich 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cum~~lative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting i n  
convulsions, respiratory failure. May cause liver damage. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
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Medical Surveillance: Medical  observation is 
recommended for 24 to  4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least I5 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do N O T  induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces ofwater d o  N O T  induce vomiting but immediately 
administer slurry of  activated charcoal (2 oz in 8 oz of  
water). If victim is unconscious or having convulsions, d o  
nothing except keep victim warm. *In sonie cases you may 
be spec!’fically instructed by poison control to induce 
vomiting by way of 2 tablespoons of syrup of ipecac (adult) 
washed down with a cup of water. Do N O T  give activated 
charcoal before or with ipecac syrup. fnhalation: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment  and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to  fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physician or aulhorized medical 
personnel. Administer atropine, 2 mg (1/30 gr) 
intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of an intoxication are noted; 
repeat the administration of  atropine every 3 to  8 minutes 
until signs of  atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 ing mgikg of  atropine; repeat at 5 to  10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway; 
intubate if necessary. Notes to physician or authorized 
rlledical personnel: N-methylpyridinium-2-aldoxime (2- 
PAMCI) when used in conjunction with atropine reacts 

with the phosphorylated cholinesterase, thereby restoring 
normal activity to by removing the phosphorylating group. 
The combination of  these two chemicals is synergistic and 
must be administered within minutes to a few hours 
following exposure (depending on the specific agent) to be 
effective. Give 2-PAMCI (Pralidoxime; Protopam), 2.5 gin 
in 100 ml of  sterile water or in 5% dextrose and water. 
intravenously, slowly, in 15-30 minutes; if sufficient fluid is 
not available, give 1 gin of  2-PAMCI in 3 ml of  distilled 
water by deep intramuscular injection; repeat this every half 
hour if respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

U.S. Environmental Protection Agency. “Interim 
Reregis t ra t ion  El ig ib i l i ty  D e c i s i o n  ( I R E D ) ,  
Propetamphos,” Office of  Prevention, Pesticides and 
Toxic Substances, Washington, DC (October 2000). 
h ttp://www.elm. ~oviREDs/2550 ired. pd f 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Propetamphos,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:~/extoxnet.orst.edii~~i~s~pi.oDetani. hrrn 
Cal i forn ia Env iron men ta I Protection Agency “ C h e in i c a I 
List of  Lists,” Sacramento CA (February 1997). 

Propham 

Use Type: Herbicide and plant growth regulator 
CAS Number: 122-42-9 
Forniulri: C,,H,,N02; C,H,NHCOOCH(CH,), 
Alert: There are no propham products currently registered 
in the U.S. 
Synorzynzs: Carbanilic acid, isopropyl ester; IFC (Russia); 
IFC; IFK; IPC; IPPC: Isopropil-~-feniI-carbammato 
(Italian); Isopropyl carbanilate; lsopropyl carbanilic acid 
ester; Isopropyl-N-fenyl-carbamaat (Dutch): Isopropyl-N- 
phenyl-carbamat (German); lsopropyl phenylcarbamate; 
1 sop  ropy I-N- p heny lcarbamate ; o- I so prop y I-N- p h en y I 
carbamate; Isopropyl-N-phenyl carbamate: 1sopropyl-N- 
phenyurethan (German); N-Phenylcarbamate d’isopropyle 
(French); Phenyl carbamic acid- 1 -methylethyl cster: /V- 
Phcnyl isopropyl carbamate 
Trcirle Nrinzes: AGERM IN@; BAN -HO E“ ; BE ET-KL E E N  ’‘.; 
BIRGIN’; CHEM-HOE@, PPG Industries (USA), canceled 
10/10/1989; COLLAVIN’; ORTHO GRASS KILLER”; 
PREMALOX’; PROFAM’; PROFOS’; TIXIT@: 
TRIHERBIDE’; T R I H E R B I D E - I P C @ ;  TUBERIP; 
TUBERITE@ 
Producers: Bayer Cropscience (Germany); Ishihara Sangyo 
Kaisha (Japan); Nissan Chemical Industries (Japan); Sigma- 
Aldrich Laborchemikalien (Germany) 
Cli ernicri l Clriss: I so prop y I Car b an i I ate 
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EPMOPP PC Code: 04760 1 
Crrliforniliri DPR Clzemictrl Code: 339 
RTECS Number: ED9 100000 
EINECS Number: 204-542-0 
Uses: Propham is the active substance in products used as 
herbicides and to prevent potato sprouting while potatoes 
are in storage. It is a pre- and post-emergent herbicide to 
control annual broadleaf weeds and grasses in alfalfa, white 
clover, red or crimson clover, flax, lettuce, safflower, 
spinach, sugar beets, lentils, peas and fallow land. There are 
no propham products currently registered in the U.S. 
CrirciiiogeidHazard Classifications 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING or DANGER 
Regulrrtory Authority: 

Air Pollutant Standard Set (former USSR)(43J 
AB 1803-Well Monitoring Chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): U363 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

Descriptioiz: Propham is a colorless crystalline solid. 
Practically insoluble in water. Melting/Freezing point = 

8 7 4 8 ° C ;  84°C (technical grade). Boiling point = 

Decomposition above 150°C. Log KO,” = negative. Unlikely 
to bioaccumulate in marine organisms. 
Permissible Exposure Limits in Air: The former USSR- 
UNEPiIRPTC has set an MAC in workplace air 
of2.0 ingim’ and an MAC in ambient air ofresidential areas 
of  0.02 mglm’, both on a momentary and an average daily 
basis. 
Permissible Concentration in Water: The former USSR- 
UNEPARPTC has set an MAC in water bodies 
used for domestic purposes of  0.2 mg/L. The U.S. EPA has 
set a lifetime health advisory of  0.12 mg/L. (See Reference 
Be low). 
Deterniinrrtioiz in Water: Analysis of  propham is by a high- 
performance liquid chromatographic (HPLC) method 
applicable to the determination of  certain carbamate and 
urea pesticides in water samples. This method requires a 
solvent extraction of approximately 1 liter of  sample with 
methylene chloride using a separatory funnel. The 
Methylene chloride extract dried and concentrated to a 
volume of  10 ml or less. Compounds are separated by 
HPLC, and measurement is conducted with a UV detector. 
The method detection limit has not been determined for 
propham, but it is estimated that the detection limits for 
analytes included in this method are in the range of  1 to 5 

Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 

kg) 

ug/L. 

Hrrrmful Effects and Symptoms 
Short Term Exposure: Doses to rats of 2,000 m g k g  
produced loss of  righting reflex, ptosis, piloerection. 
decreased locomotor activity, chronic pulmonary disease 
and rugation, and irregular thickening of  the stomach. The 
acute oral LD,, values in male and female rats were reported 
to be 3,000 k232 ingikg and 2,360 + I  18 ingikg. 
respectively. Carbamates are cholinesterase inhibitors. 
Symptoms ofexposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea. 
and discomfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions. coma, loss of 
reflexes and loss of  sphincter control. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions. 
respiratory failure. May cause liver damage. 
Points ofAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveill(iiice: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the cnryine 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholiiiesterase 
enzyme levels are reduced by 25% or inore below 
preemployment levels, risk of poisoning is increased. even 
if results are in lower ranges of  “normal.” Reassignment to 
work not involving carbamate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of the nervous system. Also 
consider complete blood count. Consider chest s-ra)’ 
following acute overexposure. 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. If this chemical gets into the eyes. 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair proinptly 
if cont am i nat ed . Seek med ica 1 a tten t i o 11 iin ined i ate 1 y . I f t h is 
chemical has been inhaled, remove from exposure. begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to  a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

Pesticide Management Education Program, “Propham 
(Chem Hoe) Herbicide Profile 2/85),” Cornell 
University, Ithaca, NY (February 1985). 
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http://pmep.cce.cornelI.edu/profiles/herb- 
growthreginaa-rimsulfuron/propham/herb-prof- 
propham.html 
U.S. Environmental Protection Agency, “Health 
Advisory: Propham,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Prop i co nazo le 

Use Type: Fungicide 
CAS Number: 60207-90- 1 
Formula: C , 5H, ,CI,N,02 
S’itoizynzs: Caswell No. 323EE; Desmel; (*)- 1 -[2-(2,4- 
dichlorophenyl)-4-propyl- 1,3-dioxolan-2-ylmethyl]-l H- 
1,2,4-triazole; 1 -[(2-(2,4-Dichlorophenyl)-4-propyl- 1,3- 
dioxolan-2-yl)methyl]- 1 H-l ,2,4-triazole;  1 -[2-(2,4- 
Dichloroplienyl)-4-propyl- 1,3-dioxolan-2-yl]-methyl- 1 H- 
1,2,4,-triazole; Proconazole; I H- I ,2,4-Triazole, I -[(2-(2,4- 
dichlorophenyl)-4-propyl- 1,3-dioxolan-2-yl)methyl]- 
Trade Nanzes: ALAMO@; BANNER@, Syngenta 
(Switzerland); BENIT@; BREAK@; BUM PER@, 
Makhteshim-Agan Industries (Israel); CGA-64250@, 
Syngenta (Switzerland); CGD-927 1 OF’’, Syngenta 
(Switzerland); DESMEL@; FIDIS@; JUNO@; MANTI@ S; 
MAXX@; NOVEL@; ORBIT@, Syngenta (Switzerland); 
PRACTIS@; PROPIMAX@, Dow AgroSciences (USA); 
RADAR@; RESTORE@; SPIRE@; STRATEGO@ 
(trifloxystrobin + propiconazole), Bayer Cropscience 
(Germany); TASPA@; TILT@, Syngenta (Switzerland); 
WOCOSIN@ 
Producers: Bayer Cropscience (Germany); Bharat Rasayan 
(India); Dow AgroSciences (USA); Epochem (China); Ki- 
Hara Chemicals Ltd. (UK); Makhteshim-Agan Industries 
(Israel); Sipcam Agro (USA); Syngenta (Switzerland); 
Yellow River Enterprise (Taiwan) 
Cli enzicrrl Cl(iss: Tri azo I e 
EPA/OPP PC Code: 122 10 1 
Crrliforitiir DPR Clrenzicul Code: 2276 
Uses: Used to control fungi on a broad range of crops and 
turf. Used on ornamentals, range land and rights-of-way to 
prevent and control powdery mildew and fungi on 
hardwoods and conifers. 
U.S. Mrrsinzunz Allowable Residue Levels f o r  
Propicoizazole (40 CFR 180.434): 

Banana 0.2 

Barley, straw 1.5 
Bean, dry 0.5 
Bean, dry, forage 8.0 

CROP PPm 

Barley, grain 0.1 

Bean, dry, hay 8.0 
Blueberry 1 .O 

Cattle, fat 
Cattle, kidney 
Cattle, liver 
Cattle, meat 
Cattle, mbyp, 
except kidney and liver 

Celery 
Corn, field, forage 
Corn, field, grain 
Corn, field, stover 
Corn, sweet, kernel plus 
cob with husks removed 

Cranberry 
Fruit, stone, group 12 
Goat, fat 
Goat, kidney 
Goat, liver 
Goat, meat 
Goat, mbyp, 
except kidney and liver 

Grain, aspirated fractions 
Grass, forage 
Grass, hay 
Hog, fat 
Hog, kidney 
Hog, liver 
Hog, meat 

except kidney and liver 
Horse, fat 
Horse, kidney 
Horse, liver 
Horse, meat 
Horse, mbyp, 
except kidney and liver 

Milk 
Mint 
M us hroo in 
Oat, forage 
Oat, grain 
Oat, hay 
Oat, straw 
Peanut 
Peanut , hay 
Pecan 
Pineapple 
Pineapple, fodder 
Rice, grain 
Rice, straw 
Rice, wild 
Rye, grain 
Rye, straw 
Sheep, fat 
Sheep, kidney 

Hog, mbyp, 

0. I 
2.0 
2.0 
0.1 

0. I 
5.0 

12.0 
0.1 

12.0 

0.1 
1 .o 
I .o 
0. I 
2.0 
2.0 
0.1 

0. I 
20.0 
0.5 

40.0 
0.1 
2.0 
2.0 
0. I 

0.1 
0.1 
2 .0 
2.0 
0.1 

0.1 
0.05 
0.3 
0.1 

10.0 
0.1 

30.0 
1 .o 
0.2 

0. I 
0.1 
0.1 
0.1 
3.0 
0.5 
0.1 
1.5 
0. I 
2.0 

20 
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Sheep, liver 2.0 
Sheep, meat 0.1 
Sheep, mbyp, 
except kidney and liver 0.1 
Sorghum, grain, grain 0.2 

Wheat, grain 0. I 
Sorghum, grain, stover 1.5 

Wheat, straw 1.5 
CarcinogeidHazard Classijications 
U.S. EPA Carcinogens: Group C, possible carcinogen 
U.S. TRI: Developmental toxin 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Autliority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de minriizis concentration 
reporting level: 1 .O% 

Description: Thick yellow liquid. Odorless. Soluble in 
water; solubility = 112 ppm. Molecular weight = 342.23. 
Boiling point = 178°C. Vapor pressure = 4.2 x lo-’ mmHg 

Inconiputibilities: Strong ox id izers 
Permissible Conceiitrution iii Wuter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin and 
ingestion. 
Harmful Effects and Symptoms 
Sliort Term Exposure: Irritates the skin, eyes, and 
respiratory tract. Eye contact may cause irritation, burning 
sensation, and damage. Harmful if ingested, inhaled or 
absorbed through the skin. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
Medicnl Surveillance: Consult a physician if poisoning is 
suspected or if redness, itching, or burning of  the eyes or 
skin develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pest i c id e L i ni its , 

@ 20°C. 

Programs , Pest i c i d e Re s id u e 

“ P r o p i c o n a z o l e , ”  4 0  C F R  1 8 0 . 4 3 4 ,  
w w w . e l , a . ~ o v l ~ e s t i c i d e s ~ ~ o ( ~ ~ ~ ~ i ~ ~ v t o l s . l i t n i  
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Propiconazole,” Oregon State 
Univers i ty ,  Corva l l i s ,  O R  ( O c t o b e r  1997). 
http://pmep.cce.cornell.edu/profilesiextoxtiet/inetirain- 
propoxur/propiconazole-ext. html 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Pro pine b 

Use Type: Fungicide 
CAS Number: 1207 1-83-9 
Formulu: (C,H,N,S,Zn), 
S y n o n y m s :  [ ( (  1 - M e t h y l - I  , 2 - e t h a n e d i y l ) b i s  
(carbamodithioato)](2-)zinc homopolymer; Methyl zineb; 
Zinc, (1 -methyl- 1,2-ethanediyl)bis(carbaniodithioato)(2-)-: 
Propylenebis(dithiocarbamato)zinc; Zinc- 1 ,2-propylene- 
bisdithiocarbamate; Zinc propylenebis(dithiocarbamate); 
Zinc [N,N-propylene- 1,2-bis(dithiocarbamate)] ; Zink-[N. h”- 
propylen- 1,2-bis( d ith iocarbamat)] (German) 
Trade Nnnies: AIRONE’; ANTRACOL@; BAY“-46 I3 1. 
Bayer Crop Science (Germany); BAYER’-4613 1. Bayer 
Crop Science (Germany); LH 3012“; LH 30/Z““; 

Producers: Bayer Crop Science (Germany); Limin 
Chemical (China); Yellow River Enterprise (Taiwan) 
Cli eniicul Class: D i t h iocarba in ate; in o rgan i c zinc 
compound 
EPA/OPP PC Code: 522200 
Uses: Not registered i n  the U.S. Used to control down) 
mildew, black rot, brown rot and other fungi on vines. 
apples, pears, citrus, berry fruit, stone fruit, tomatoes, 
potatoes, tobacco, vegetables, rice, ornamentals and tea. 
Curciizogeii/H(izcril Clussijicatioiis 
U.S. TRI: Developmental and reproductive toxin 
WHO Acute Hazard: Class U,  unlikely 10 be hazardous 
Regulutory Authority: 
* Clean Water Act: Section 307 Toxic Pollutants as zinc 

and compounds 
Safe Drinking Water Act: SMCL, 5 nig/L; Priority I.ist ( 5 5  FR 
1470) as zinc 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
zinc compounds 
The “Director’s List” (CALiOSHA) as zinc compounds 
EPCRA Section 3 13: Form R de / I I / P I / / I I L S  concentration 
reporting level: 1 .O% as zinc compounds 

Description: Yellowish to white crystalline solid or powder. 
Sliglit characteristic odor. Insoliiblc in water. Molecular 
weight = 289.8 
Permissible Concentration iii Wuter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 

MEZINEB’; PROPINEBE@; Z I P R O M A T ~  
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Hrrrntful Effects and Synzptonts 
Short Ternz Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of  the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Metlicrrl Surveillance: There are tests available to measure 
zinc in your blood, urine, hair, saliva, and feces. High levels 
o f  zinc in the feces can mean high recent zinc exposure. 
High levels o f  zinc in the blood can mean high zinc 
consumption and/or high exposure. Tests to measure zinc in 
hair may provide information on long-term zinc exposure; 
however, the relationship between levels in your hair and 
the amount o f  zinc you were exposed to is not clear. 
Medical observation is recommended for 24 to 4 8  hours 
after breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, consider 
administering a corticosteroid spray. Cigarette smoking may 
exacerbate pulmonary injury and should be discouraged for 
at least 72 hours following exposure. Before employment 
and at regular times after that, the following are 
recommended: If symptoms develop or overexposure 
occurs, repeat the above tests as soon as possible and get an 
exam of  the nervous system. Also consider complete blood 
count. Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
IS minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to  a medical facility. When this chemical 
has been swallowed, get medical attention. If victim i s  
conscious and able to swallow, have victim drink 4 to 8 
ounces of  water. Do not induce vomiting. Note to physician 
or authorized medical personnel: Medical observation is 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

International Programme on Chemical Safety (IPCS), 
“Environmental Health Criteria, Dithiocarbamate 

P e s t i c i d e s , ”  G e n e v a ,  S w i t z e r l a n d  ( 1 9 8 8 ) .  
l i t t p : i l w w ~ v . i n c l 1 e m . o r r i d o c u m r n t s ~ c l i c ~ e h ~ ~ ~ ~ 1 ~ 7 ~ . h t m  
International Programme on Chemical Safety (IPCS), 
“ P r o p i n e b , ”  G e n e v a ,  S w i t z e r l a n d  ( 1  9 7 7 ) .  
http://wvw. inchem.or~/documcnts/i mprii nipniono/v077 
pi4 1 .htm 

Propoxu r 

Use Type: Insecticide and inolluscicide 
CAS Number: 1 14-26- 1 
Fornzulrr: C ,  I HI iNOj 
Alert: a General Use Pesticide (CUP) 
Synorzynzs: Carbamic acid, methyl-. o-isopropoxyphenyl 
ester; ENT 2 5 6 7  1 ; IPMC; 2-Isopropoxyphenyl N- 
methylcarbamate; 2-Isopropoxyphenyl methylcarbarnate; o- 
i s o p  r o p o x y p h e n y I o - ( 2 - 
Isopropoxyphenyl) N-methylcarbamate; o-lsopropoxyphenyl 
N- me t h y 1 car  bam a t e ; N -  
methylcarbamate; Mrowkozol (Polish); OMS 3 3 ;  PHC: 
Phenol, 2-( 1 -methylethoxy)-, methylcarbamate 
Trade Nmnes: (There are currently 69.5 registered active 
and/or canceled or transferred products in the U.S.) 
ARPROCARB’; BAYM 39007, Bayer CropScience Corp. 
(Germany); BAY@ 5 122, Bayer CropScience Corp. 
(Germany); BAYER@ 39007, Bayer CropScience Corp. 
(Germany); BAYER’ B 5 122, Bayer CropScience Corp. 
(Germany); BAYGON’, Bayer CropScience Corp. 
(Germany); BIFEX’; BLATTANEX@; BLATTOSEP@: 
BOLFO@; BO Q 58-12-3 IS@; BORUHO@; BORLJHO“ SO: 
B R I F U R @ ;  B R Y G O U @ ;  C H E M A G R O @  9 0 1 0 ;  
COMPOUND 39007; DALF DUST@; INVISI-CARD”; 
P I L L A R G O N @ ;  P R E N T O X  C A R B A M A T E “ ;  

PROPYON? RHODEN@; SENDRAN@; SUNCIDE@: 
TENDEX@; TUGEN@; UNDEN’; UNDENE“ 
Producers: Agrimor International (USA) ;  Agsin 
(Singapore); Atul (India); Bayer CropScience Corp. 
(Germany); Borregaard (Norway); Ehrenstorfer, Dr. 
(Germany); EniChem (Italy); Jingma Chemicals Ltd. 
(China); Ki-Hara Chemicals Ltd. (UK); Shenzhen Guomeng 
I n d u s t r y  C o . ,  L t d .  ( C h i n a ) ;  S i g m a - A l d r i c h  
Laborchemikalien (Germany) 
Clientictil Clrrss: Carbainate 
EPMOPP PC Code: 047802 
Californirr DPR Clienzicrrl Code: 62 
ICSC Nuntber: 0 19 1 
RTECS Nimtber: FC3 150000 
EEC Number: 006- 16-00-4 
EINECS Nunzber: 204-043-8 
Uses: A non-systemic insecticide compatible with most 
fungicides and insecticides except those that are alkaline. I t  
is often used in combination with azinphosmethyl, 

m e t h y I c a r  b a m a t e  ; 

2 -( 1 -Met  h y I e t h ox y ) p h e n y I 

PROPOGON’; PROPOTOX% P R O P O X Y  LOR@: 
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chlorpyrifos, cyfluthrin, dichlorvos, disulfoton or 
methocarb. It is used on sugar cane, cocoa, pome and stone 
fruit, grapes, maize, hops, rice, sugar beets, vegetables, 
cotton, and forestry and ornamentals to control pests such as 
chewing and sucking insects, ants, crickets, flies, 
mosquitoes, millepedes, jassids and cockroaches. 
Ctirciriogeii/H(isrird C~tissljications 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
Label Signal Word: CAUTION. WARNING or DANGER 
depending on formulation 
WHO Acute Hazard: Class 11, moderately hazardous 
Regu Iutory A utli ority : 

Air Pollutant Standard Set (ACGIH)”) (DFG)(3) (HSE)‘”) 
(NIOSH)‘*) (Several States)(‘”) 
AB 1803-We11 Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
Permissible Exposure Limits for Chemical Contaminants 
(CA LIOS HA) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
EPA Hazardous Waste Number (RCRA No.): U4 1 1 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.056; Nonwastewater 
(ingikg), 1.4 
SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
EPCRA Section 3 13 Form R de minimus concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Propoxur is a white to tan crystalline solid or 
powder. Faint characteristic odor. Slightly soluble in water; 
solubility = 1800 ppin @ 20°C. Boiling point = 

(decomposes). Melting/Freezing point = 91°C. Molecular 
weight = 209.27. Vapor pressure = 9.7 x lo-‘ ininHg @ 
20°C. Flash point = >149”C. Hazard Identification (based 
on NFPA-704 M Rating System): Health 2, Flaininability I ,  
Reactivity 0. Log KO, = 1.54. Unlikely to bioaccuinulate in 
marine organisms. 
Iizconzpatibilities: Strong oxidizers, alkalis, heat, and 
moisture. Emits highly toxic methyl isocyanate fumes when 
heated to decomposition. When heated to decomposition, 
this inaterial forins toxic oxides of nitrogen. 
Perniissible Exposure Linzits in Air: There is no OSHA”’ 
PEL. NIOSH‘’) and ACGIH“) recommend a TWA value of 

0.5 mg/m’. HSE‘”) has set the same TWA as NIOSH(’) and 
a STEL of 2.0 ingIm3. The DFG‘’) has set an MAK of 2.0 
ingiin’. Several states have set guidelines or standards for 
Baygon in ambient air(‘”) ranging from 5-20 ,@in’ (North 
Dakota) to 8 pg/m3 (Virginia) to 10 ,ug/m’ (Connecticut) to 
12 pglm’ (Nevada). 
Deteriiibzation in Air: No method available. 
Permissible Conceiztrtitioiz in Wuter: No criteria set. but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiztry: Inhalation. ingestion. skin and/or eye 
contact. 
Hrirmful Effects and Syniptonzs 
Short Ternz Exposure: Propoxur can affect you when 
breathed in and quickly enters the body by passing through 
the skin. Severe poisoning can occur from skin contact. I t  is 
a moderately toxic carbainate chemical. Exposure can cause 
severe carbainate poisoning, with symptoms of headaches. 
sweating, nausea and vomiting, diarrhea, muscle twitching, 
loss of coordination and even death. May affect the nervous 
system, liver, kidneys. Carbainate insecticides inhibit the 
cholinesterase activity ofenzymes, causing accumulation of 
acetylcholine at synapses and altering the way i n  which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: Propoxur may cause mutations. 
Handle with extreme caution. It may damage the developing 
fetus. Cholinesterase inhibitor; cumulative effect is possible. 
This chemical may damage the nervous system with 
repeated exposure, resulting in convulsions, respiratory 
failure. May cause liver damage. 
Points of Atttick: Central nervous system, liver. kidneys. 
gastrointestinal tract, blood cholinesterase. 
Medical Surveillmce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Serum and RBC cholinesterase levels (a test for the enzyme 
in the body affected by Propoxur). These tests are only 
useful if done 1 to 2 hours after exposure and can return to 
normal before the person feels well. Before employment and 
at regular times after that, the following are recoininended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyine levels are reduced by 25% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of “noi-mal.” 
Reassignment to work not involving carbainate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
so011 as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
FirstAid: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
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dangerous amounts of these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warin or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of soap and water for at 
least 15 minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly if contaminated; protect 

eyes. Ingestion: Call poison control. Loosen all clothing. 
Never give anything by mouth to an unconscious person. 
Get medical aid. Do NOT induce vomiting.* If conscious, 
alert, and able to swallow, rinse mouth and have victim 
drink 4 to 8 ounces of water. Check to see if poison control 
instructs you to use ipecac syrup, otherwise administer 
slurry of activated charcoal (2 oz in 8 oz of water). If victim 
is UNCONSCIOUS OR HAVING CONVULSIONS, do 
nothing except keep victim warm. *In soiiie cases you /nay 
be speclfically instrucled by poison control to indirce 
voiniting by way of2 tablespoons ofsyrup oj’ipecac (adult) 
washed down with a cup qf waler. Do NOT give activated 
charcoal before or with ipecac syrup. Inhulalion: Get 
medical aid. Do not contaminate yourself. Wearing the 
appropriate PPE equipment and respirator for carbamate 
pesticides, immediately remove the victim from the 
contaminated area to fresh air. Ifthe victim is not breathing, 
administer artificial respiration. Do NOT use mouth-to- 
mouth resuscitation; use bagitnask apparatus. If breathing is 
difficult, administer oxygen through bagiinask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized medical personnel. 
Administer atropine, 2 ing (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 ing 
mgikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note: 2-PAMCI may be contraindicated in the case of some 
carbainate poisonings. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Propoxur,” Oregon State 
University, Corvallis, OR (June 1996). 
http://extoxnet.orst.edu/pips/proiioxur.htm 
New Jersey Department of Health, “Hazardous Substance 
Fact Sheet: Propoxur,” Trenton, NY (May 1998). 
http://www.state.ni .us/liealth/eoli/rtk\yeb/ I 604.pdf 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Prosu If uron 

Use Type: Herbicide 
CAS Number: 94 125-34-5 
Formulri: C,,H ,,F3N,0,S 
Synorzynzs: Benzenesulfonamide, N-[((4-methoxy-6-1nethyl- 
1,3,5-triazin-2-yl)ainino)carbonyl]-2-(3,3,3-trifluol-opropyl)- 
; 1-(4-Methoxy-6-methyI-triazin-2-yl)-3-[2-(~,3,3- 
trifluoropropyl)phenylsuulfonyl]urea; N-[((4-Methoxy-6- 
met h y 1- 1 ,3,5 - t r i az i n-2 - y I )am i n 0) car b o n y I ]  -2 - ( 3 ,3 ,3  - 
trifluoropropyl)benzenesulfonain ide 
Trrrrle Nrimes: CGA@-152005, Syngenta (Switzerland); 
EXCEED@, Syngenta (Switzerland); PEAK@, Syngenta 
(Switzerland); SPIRIT@, Syngenta (Switzerland) 
Producers: Ciba-Geigy (Switzerland); Syngenta 
(Switzerland) 
Chemical Claw: Sul fonylurea 
EPA/OPP PC Code: 12903 1 
Crilijorniri DPR Clieniicril Corle: 5 1 15 
U.ses: Tolerances expired 12/3 1 / I  999. A petition for new 
tolerances under 40 CFR 180.48 1 was filed by Syngenta and 
reported in the Federal Register December 3 I ,  2002. Used 
as a post-emergence herbicide on corn and cereals such as 
barley, millet, oats, rye, sorghum and wheat. Used on sugar 
cane in some countries. 
C(rrciriugeii/HazarrIiz(rr(l Clrissrjictitions 
U.S. EPA Carcinogens: Group D, unclassifiable 
Label Signal Word: CAUTION 
Descriptiorz: Colorless crystalline solid. Odorless. Highly 
soluble in water. Molecular weight = 4 19.40. Log K,,,, = < 
1 .O @ pH 7.0. Unlikely to bioaccutnulate in marine 
organ isms. 
Permissible Coizcentrtrtion iiz Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin and 
ingestion. 
Hrirnzfirl Effects rrrirl Symptoms 
Sliort Term Exposure: Contact with eyes or skin may ca~ise 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pcsticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Lorzg Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting i n  allergies. May 
affect breast, testicles and uterus. 
Points of Attrrck: Skin 
Medical Surveillrrnce: Eva I uat i o ti by a qua I i fi ed a I I c rg i st. 

including careful exposure history and special testing, may 
help diagnose skin allergy. 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Prothoate 

Use Type: Acaricide and insecticide 
CAS Nunzber: 2275-1 8-5 
Fornziila: C,H2,NOj PS, 
Synonyms: O,O-Diethyldithiophosphorylacetic acid-N- 
monoisopropylamide; 0, 0-Diethyl-S-(N-isopropyl 
carbamoylmethy1)dithiophosphate; 0,O-Diethyl-S- 
isopropy lcarbamoylmethylphosphorodithioate; 0, O-Diethyl- 
S-(N-isopropylcarbamoylmethyl) phosphorodithioate; ENT 
24,652; Isopropyl diethyldithiophosphorylacetamide; N-  
Isopropyl-2-mercaptoacetamide-S-ester with 0,O-diethyl 
phosphorodithioate; L 343; N-Monoisopropylamide of 0,O- 
diethyldithiophosphorylacetic acid; Phosphorodithioic acid 
0 , O -  d i e t  hy  1 e s t e r s  -e  s t e r  N -  i so  p r o p y 1-2 - 
mercaptoacetamide; Phosphorodithioic acid, 0,O-diethyl S- 
[2-(( 1 -methylethyl]ainin0)]-2-oxoethyl]ester; Triinethoate 
Trrirle Names: AC@ 18682@, American Cyanamid’s 
Agricultural Products Group (USA); AMERICAN 
CYANAMID 18682@, American Cyanamid’s Agricultural 
Products Group (USA); FAC? FAC@ 20; FOSTION@; 

Producers: American Cyanamid’s Agricultural Products 
Group (USA); BASF Agricultural Products Group 
(Germany) 
Cli enzicril Ckciss: Organophosphate 
EPMOPP PC Code: 344300 
RTECS Number: TD8225000 
EINECS Nunzber: 2 18-893-2 
Regulatory Autliority: 

Banned or Severely Restricted (Malaysia) (UN)“j’ 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45.4/4,540 

SuperfundiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 

wi th  

OLEOFAC~;  TELEFOS@ 

kg) 

kg) 

U.S. DOT Inhalation Hazard Chemicals as 

U.S. DOT Regulated Marine Pollutant (49CFR 172.10 I .  

Description: Prothoate is an amber to yellow crystalline 
solid. Camphor-like odor. Molecular weight = 285.40. 
Boiling point = 135°C @ 0.1 mm. Melting/Freezing point = 

29°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 1 Reactivity 0. Slightly 
soluble in water. 
Permissible Exposure Limits iiz Air: N o  standards set. 
Determincition iii Air: OSHA versatile sampler-2 
TolueneiAcetone Gas chromatography/Flaine photometric 
detection for sulfur, nitrogen, or phosphorus NlOSH 
Method IV Method #5600, Organophosphorus pesticides.(Is’ 
Permbsible Concentrrrtion in Wciter: No criteria set. but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrwmful Effects rind Synzptonis 
Short Term Exposure: This is a highly toxic material 
capable of causing death or permanent injury due to 
exposure during normal use. Small doses at frequent 
intervals are additive. Similar to parathion. Symptoms may 
include nausea, vomiting, abdominal cramps, diarrhea, 
excessive salivation, headache, giddiness, dizziness, 
weakness, muscle twitching, difficult breathing, blurring or 
dimness of vision, and loss of muscle coordination. Death 
may occur from failure ofthe respiratory center, paralysis of 
the respiratory muscles, intense bronchoconstriction, or all 
three. Delayed pulmonary edema may occ~ir after iiihalation. 
Long Term Exposure: Cho I i nes te rase i n Ii i bit o r c ti in ti I at i ve 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting i n  convulsions, 
respiratory failure. May cause liver damage. 
Points ofAttuck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicrrl Sur veillrrnce: Me d i c a I o b s e r v  a t i o i i  is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even ifresults are in lower ranges of“nornial.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended unt i l  enzyme levels 
recover. If symptoms develop or overexposure occurs. 
repeat the above tests as soon as possible and get an cxani 
ofthe nervous system. Also consider complete blood count. 

organophosphates 
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Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, Contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to  fresh air. If the victim is not 
breathing, administer artificial respiration. D o  N O T  use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bag/mask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, d o  
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In solve 
cases you may be specifically instructed by poison control 
to induce vomiting by way o f 2  tablespoons of syrup o j  
ipecac (adult) washed down with a cup ofwater. DO N O T  
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or  cricothyrotomy by properly 

trained and equipped personnel. When possible. atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidoles: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of 1 .0 to 3 .0  mg 
or pediatric dose of  0.01 mgikg (minimum 0.0 I ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every I5 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in  poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 s: 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of  the total dose can be given per minute 
for a total administration time o f  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine neccssat-y 
to control bronchial secretion. The initial dose caii be 
repeated in 1 hour and then every 8 to 12 hours u n t i l  the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous substance Fact Sheet, Prothoate,” Trenton, 
NJ (May 2002). 
l i t t p : / i ~ ~ ~ ~ . s t a t e . n j . u s l h e a l t h / e o h i r t k ~ ~ ~ e b i 2 7  I S.pdf 
U.S. Environmental Protection Agency, “Chemical 
Profile: Prothoate,” Washington; DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
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California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

Pymetrozine 

Use Type: Insecticide 
CAS Number: 1233 12-89-0 
Fornzulri: C,,H,,N,O 
Sy  n orzynzs: ( E )  -4,5 - D i h y d r o - 6 - m e t  h y 1 - 4 - [ ( 3  - 
pyridinylmethylene)amino]- 1,2,4-triazin-3(2H)-one; 1,2,4- 
T r i az i n - 3 ( 2  H )  - o n e , 4,5 - d i hydro  - 6 -met  h y I - 4 - [ ( 3  - 
pyridinylmethylene)amino]-, (E)- (9CI) 
Trade Nanzes: CGA-2 15944@, Syngenta (Switzerland); 
CHESS@, Syngenta(Switzer1and); ENDEAVOR@, Syngenta 
(Switzerland); FULFILL@, Syngenta (Switzerland); 
PLENUM@, Syngenta (Switzerland); STERLING@ 
Producers: Syngenta (Switzerland) 
Clienzical Ckiss: Pyrid ine azoinethine; tr iazine 
EPA/OPP PC Corle: 10 1 103 
CMiforniii DPR Cliemical Code: 5232 
Uses: The U.S. EPA considers pyinetrozine a replacement 
fo organophosphate pesticides when used in the same use 
patterns. Used on pecans, foliar ground plants and 
ornamentals, potatoes and other tuberous vegetables, leafy 
and fruiting vegetables, hops, cotton and tobacco. 
U.S. Maximum Allowable Residue Levels for  Pyntetrozitie 
(40 CFR 180.556): 

Brassica, head and stem, 

Brassica, leafy greens, 

CROP PPm 

subgroup (crop subgroup 5-a) 0.5 

Subgroup (crop subgroup 5-b) 0.25 
Cotton gin byproducts 2.0 
Cotton, undelinted seed 0.3 
Hops, dried cones 6.0 
Pecans 0.02 

Vegetable, fruiting, group 

Vegetable, cucurbit, group 

Vegetable, leafy, execpt brassica, 
Group (crop group 4) 0.6 

Vegetable, tuberous and corm, 

Crircitzogerz/Hrrzard Classijkntions 
U.S. EPA Carcinogens: Likely carcinogen 
Label Signal Word: CAUTION 
Description: White to beige crystalline solid. Slightly sweet 
odor. Slightly soluble in water. Melting point = 21 7” C. Log 

Turnip, greens 0.25 

(crop group 8)  0.2 

(crop group 9) 0. I 

subgroup (crop subgroup 1 -c) 0.02 

KO, = < 1.0. Unlikely to bioaccumulate in  marine 
organisms. 
Pernzissible Concentrrition in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin. remove contaminated clothing and wash immediatelq 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Pesticide Fact Sheet, 
Pymetrozine.” (August 2000). 
http:ihww.epa.coviopprd00 I i’factsheel~!l)).i?i~t~~~zii~~,i) 
df 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Pymetrozine,” 40 CFR 180.556. 
http:llwww.setonreso~ircecenter.co1nl4OCFRiDocslwcd 
0004dlwcd04de 1 .asp 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

- 

Pyrazon (ANSI) 

Use Type: Herbicide 
CAS Number: 1698-60-8 
Fornzulri: C I IN30 
Sy n ony yms: 5 -A in i no -4 - c h I o ro -2,3 - d i h y d 1-0 - 3 - uso - 2 - 
phenylpyridazine; 5-A1nino-4-chloro-2-phenyl-3(2H)- 
pyridazinone; 1 -Phenyl-4-ainino-5-chloropyridazon-(6) 
(German); 1 -Phenyl-4-atnino-5-chloropyridazone-6; I - 
Phenyl-4-amino-5-chloro-6-pyridazone: 1 -Phenyl-4-amino- 
5-chlorpyridaz-6-one 
Trride Nrrnzes: BUREX@; CHLORIDAZON@; Ids-I 19-1“: 
PCA’; PHENOSANE@; PYRAMIN@, BASF Agricultural 
Products (Germany); PYRAMINE@; PY RAZON? 
PYRAZONEM; PYRAZONLM 
Producers: BAS F Agr icu I tura I Products (G erman y ) 
Cliemicul Class: Pyridazine 
EPA/OPP PC Code: 06960 1 
Crrliforniii DPR Clreniicul Code: 509 
Uses: Used on sugar beets, red beets and fodder beets for 
pre-emergence and post-emergence weed control. 
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U.S. Mnximum Allowable Residue Levels for  Pyruzoii (40 
CFR 180.316): 

CROP PPm 
Beet tops 1 .o 
Sugar beet tops 1 .o 

in or on beets 0.1 
0.1 in or on sugar beets 

Carciizogeii/Haz~ir(l Clmsificcitioris 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Tan to brown powder as pure compound; dark 
brown solid in technical state. Odorless. Practically 
insoluble in water. Molecular weight = 221.63. 
Melting/Freezing point = 205°C. Vapor pressure = 5 x lo-' 
mmHg @ 20°C. 
Determination in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)]."~) 
Permissible Concentration iiz Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation and ingestion. 
Hrirnzful Effects rind Syniptonis 
Slzort Term Exposure: Contact may irritate skin and cause 
eye irritation and possible severe injury. Inhalation should 
be avoided; use NIOSH-approved air purifying respirators 
for pesticides. Poisonous if swallowed. 
Medical Surveillance: If poisoning is suspected or of  
redness, itching, burning of  skin or eyes develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. If this chemical has been inhaled, 
remove from exposure, begin rescue breathing (using 
universal precautions) if breathing has stopped, and CPR if 
heart action has stopped. Transfer promptly to a medical 
facility. When this chemical has been swallowed, get 
medical attention. Give large quantities of  water and induce 
vomiting. Do not make an unconscious person vomit 
References: 

Pesticide Management Education Program, "Pyrazon 
(Pyramin) Herbicide Profile 2/85," Cornell University, 
Ithaca, N Y  (February 1985). 
http://pmep.cce.cornell.edu/profiles/herb- 
growthreglnaa-rimsuIfuron/pyrazon/herb-prof- 

p~razon.html 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
"Pyrazon," 40 CFR 180.3 16. 
http://www.setonresourcecenter.coml40CFRiDocs/wcd 
0004dlwcd04d 16.asp 
California Environmental Protection Agency "Chemical 
List of  Lists," Sacramento CA (February 1997) 

Pyrethrins or Pyrethrum 

Use Type: Insecticide 
CAS Number: 8003-34-7; 12 1-2 1 - I ( I ) ;  12 1-29-9 ( I 1  j 
Formula: C20.21H2X.iO03.r 
Alert: These substances are General Use Pesticides (GUP). 
Synonyms: Chrysanthemum cinerariefolium; Cinerin I ;  
Cinerin 11; Dalmatian insect flowers; Jasmolin I ;  Jasmolin 
11; Persian insect powder; Piretrina (Spanish); Pyrethrin I ;  
Pyrethrin 11; Pyrethrum flowers; Trieste flowers 
Trade Names: (The U.S. EPA currently registers 7.295 
products, including 1,441 active ones and those that have 
b e e n  c a n c e l e d  o r  t r a n s f e r r e d . )  B U H A C I I " :  
C f-I R Y  S A N  T H E M U  M C I N E R A  R E  A E FO L I U M '; 
DALMATION INSECT FLOWERS'"'; FIRMOTOX'"'; 
INSECT POWDER@; OFIRMOTOX@; PAREXAN"; 
PRENTOX@, Prentiss, Inc. (USA); PYRETRINER'; 
PYRETHRUM INSECTICIDE@ 
Producers: Agropharm Ltd. (UK): Bayer CropScience 
(Germany); Botanical Resources Australia (Australia); Ki- 
Hara Chemicals Ltd. (UK); PbiiGordon Corporation (USA): 
Prentiss Inc. (USA); Sigma-Aldrich Laborchemikalieii 
(Germany); SuYan Agrochemical Group (China); 
Vijayalakshmi Insecticides and Pesticides (India); Zeneca 
Ag Products (USA) (now Syngenta) 
Clr enzicrrl Ckrss: B ot an ica I 
EPMOPP PC Code: 069000 (Pyrethrum); 06900 I (Mixed 
Pyrethrins I and Pyrethrins 11); 069002 [Ground Pyrethrum 
(other than pyrethrins)]. Sprays may be dissolved in  sylene 
or kerosene. 
Cdiforniri DPR Cliemical Code: 5 10 
RTECS Number: UR4200000 
EINECS Number: 232-3 19-8 
Uses: Pyrethrum is toxic to human lice, mosquitoes, fleas, 
roaches, ants, beetles, silverfish and many other insects. 
Pyrethrum is derived from the dried flowers of' 
Chrysanthemum Cinerariaefolium. Pyrethrins is the name 
given to the active insecticidal components of  the dried 
flowers-Pyrethrin I and IILwhich. in t~irn. have four 
different ingredients-Cinerin I and I1  and Jasinolin I and I I .  
U S .  Mrrxinirinz Allowrrble Residue LevelsjOr Pyretlirunr 
powder other tliuri pyreilrrins (40 CFR 180.905): 
Pyrethrins or pyrethrum powders when applied to growing 
crops in accordance with good agricultural practice, are 
exempt from the requirements oftolerance. These pesticides 
are not exempted from the requirement of a tolerance when 
applied to a crop at the time of, or after, thc harvcst. 
C~rrciiiogeri/Hiizrirrl Clrrssijicrrtions 
U.S. EPA Carcinogens: A Likely carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulri tory Autliority: 

Air Pollutant Standard Set (ACCIH)") (DFG)"' (HSE)'"' 
(osHA) '~~)  (Several States)@') 
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AB 1803-Well Monitoring Chemical (CAL) as pyrethrins 
Permissible Exposure Limits for Chemical Contaminants 

Actively registered pesticide in California. as pyrethrins 
Pyrethrin I: 

Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFR117.3 (same as CERCLA, see below) 
EPA Hazardous Waste Number (RCRA No.): PO08 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.45 4 kg) 

Pyrethrin II: 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 

Canada, WHMIS, Ingredients Disclosure List 
Description: The pyrethrins are a variable mixture of 
compounds which are found in pyrethrum flowers: Cinerin, 
Jasmolin, and Pyrethrin. Brown, viscous oil or solid. 
Insoluble in water. Sprays may be dissolved in xylene or 
kerosene. Boiling point = (I) 170°C @ 0.1 mm 
(decomposition). Vapor pressure = (estimate) 1 x 
mmHg @ 20°C. Flash point = 82-88°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flammability 1 ,  Reactivity 0. 
Iiiconipatibilities: V io I en t react ion with strong oxidizers 
and alkaline materials. 
Perntissible Exposure Lintits iii Air: The OSHA‘2) PEL, the 
DFG MAK‘’)and the recommended ACGIH‘I’TWA value“’ 
is 5 mgim’. HSE‘’’) set the same TWA level and the STEL 
set by HSE‘”) is 10 mg/m3. The NIOSH”) IDLH level = 

5,000 ppm. Several states have set guidelines or standards 
for pyrethrum in ambient air“”) ranging from 16.7 pg/m’ 
(New York) to 50.0 pgim’ (Florida and South Carolina) to 
50.0-100.0 pg/tn3 (North Dakota) to 80.0 pgim’ (Virginia) 
to 100.0 pgim’ (Connecticut) to 119.0 pgitn’ (Nevada). 
Determinatioii in Air: Collection by itnpinger or fritted 
bubbler, analysis by gas liquid chromatographyiultraviolet. 
See NIOSH IV, Method #5008“8). 
Permissible Cottcentration in Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Harmful Effects and Syntptoms 
Short Tern1 Exposure: Pyrethrum can affect you when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, fatigue, 
and restlessness, rhinorrhea (discharge of thin nasal 
mucous). 
Long Term Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of 
breath) or hay fever symptoms (sneezing, runny or stuffy 

(CALIOSHA) as pyrethrum 

40CFRI 17.3 (same as CERCLA, see below) 

(0.4 54 kg) 

nose). Allergic “pneumonia” can also occur with cough. 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness. 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Points of Attack: Respiratory system, skin and central 
nervous system. 
Medical Surveillrn ce: Be fore beginning e in p lo y me n t and 
at regular times after that, the following are recommended: 
Lung function tests. These tnay be normal if the person is 
not having an attack at the time ofthe test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, tnay help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash iminediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network. 
“Pesticide Information Profile,” Oregon State 
University, Corvallis, OR (March 1994). 
http://extoxnet.oi-st.cdLiipips~p~~etlii.i .htm 
EPA, Office of Pesticide Programs, Pesticide Residue 
Limits, “Pyrethrum powder other than pyrethrins.” 40 
CFR 180.905. 
http:l/~m~.epa.aovipesticides/food/vie~~,tols.~t~m 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact sheet, Pyrethrum,” Trenton. 
NJ (August 2002). 
h t tp : //w\mv. s t ate. n i . us/h ea I t h/eoh/idme b! 1 62 3 . pd f 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Pyridaben 

Use Type: Insecticide and acaricide 
CAS Number: 96489-7 1-3 
Fornzulrc C,,H,,CIN,OS 
Synonyms: 2-(tert-Butyl)-5-(4-~er~-butyl-betizylthio)-4- 
chloropyridazin-3-(2H)one; 3(2H)-Pyridazinone, 4-chloro- 
2- (  1 , 1  - d i m e t h y l e t h y l ) - 5 - [ ( ( 4 - (  1 , l  - d ime thy le thy l )  
phenyl)methyl)thio]- 



 

Trade Names: BAS@-300, BASF Agricultural Products 
(Germany); NCI@-129, Nissan Chemical Industries (Japan); 
NESTER@; PYRAMITE@, BASF Agricultural Products 
(Germany); SANMITE@, BASF Agricultural Products 
(Germany) 
Producers: Agrimor International (USA); Agsin 
(Singapore); BASF Agricultural Products (Germany); Hebei 
Huafeng Chemical Group (China); Ki-Hara Chemicals Ltd. 
(UK); Nissan Chemical Industries (Japan); Sanonda 
Zhengzhou Pesticide Co. Ltd. (China); Sheyang Pesticides 
and Chemical Industry Co.(China); SuYan Agrochemical 
Group (China) 
EPMOPP PC Code: 129 105 
Crilifornia DPR Chemical Code: 3959 
Uses: Used to control mites, whiteflies, leafhoppers and 
psyllids on fruit trees, vegetables, ornamentals and other 
field crops. 
U.S. Maximunz Allowable Residue Levels for  Pyridriben 
(40 CFR 180.494): 
CROP 
Almond hulls 

Apple, wet pomace 
Apricot 
Cattle, fat 
Cattle, meat 
Cattle, mbyp 
Cherry, sweet 
Cherry, tart 
Citrus 
Citrus, dried pulp 
Citrus, oil 
Goat, fat 
Goat, meat 
Goat mbyp 
Grape 
Hog, fat 
Hog, meat 
Hog mbyp 
Horse, fat 
Horse meat 
Horse, mbyp 
Milk 
Nectarine 
Nut, tree crop group 
Peach 
Pear 
Pistachio 
Plum 
Prune 
Sheep, fat 
Sheep, meat 
Sheep, inbyp 

Apple 

PPm 
4.0 
0.5 
0.75 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.5 
1.5 

10.0 
0.0 
0.05 
0.05 
1.5 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.01 
2.5 
0.05 
2.5 
0.75 
0.05 
2.5 
2.5 
0.05 
0.05 
0.05 

Crircinogen/Hazarrl Clussijicritions 

U.S. EPA Carcinogens: Group E, Unlikely Carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 111, slightly hazardous 
Description: White to light brown crystalline solid. Melting 
point = 1 1  1-1 12°C. 
Permissible Concentrrition in W(iter: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Pyridaben,” 40 CFR 180.494, 
www . e pa. qovhe  s t i c id csi foodh i c w 1 o 1 s . h tm 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Pyridate 

Use Type: Herbicide 
CAS Number: 555 12-33-9 
Fornzulri: C , ,H,,CIN,O,S 
Synonyms: Carbo no t h i o ic ac id, 0 - (  6-c h 101-0-3 - p ti e n y 1-4 - 
pyridizinyl) S-octyl ester; 0-(6-Ctiloro-3-phenyl-4- 
p yr idazi n y 1 ) 6 -C h 1 o 1’0 - 3 - 
phenylpridazin-4-yl-S-octyl-thiocarbonate; 0-(6-Chloro-3- 
phenyl-4-pyridazinyl)-carbonothioic acid S-octyl ester; 
Fen p yr at  e ; 0 c t y 1 - 0- (6 - c h I o r o - 3 - p h e n y I p y r i d a z i n - 4 - 
y1)carbothioate (BSI) 
Trriile Niinzes: CL- 1 1344@; LENTAGRAN@, Syngenta 
(Switzerland);  ST-955 I ’; TOUGH’, Syngenta 
(Switzerland) 
Producers: Syngenta (Switzerland) 
Clremicril Clriss: Th iocarbamate 
EPMOPP PC Code: 128834 
Crilifornia DPR Clreniicril Code: 3939 
U.S. Mriximunz Allowrible Residue Levels for  Pyrirlrile (40 
CFR 180.462): 

Brassica, head and stem, 

S-octy 1 car bo no t h i oa t e ; 

CROP PPm 

subgroup 5a 0.03 
Cabbage 0.03 



 

764 Pvrimethanil 

Chickpea, seed 0.1 
Collards 0.03 
Corn, field, forage 0.03 
Corn, forage, grain, stover 0.03 
Peanut 0.03 
Peppermint, tops 0.2 
Spearmint, tops 0.2 
Crrrciizogei?/Hrrzarrl Ckrssificrrtions 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class Ill, slightly hazardous 
Description: Brown oily liquid. very slightly soluble in 
water; solubility = 85 ppm. MeltingiFreezing point = 

27-2 8°C. 
Iiiconipatibilities: Incompatible with germanium, lead 
diacetate, magnesium, mercurous chloride, silicon, silver 
nitrate, titanium. When heated to decomposition, this 
chemical forms toxic oxides o f  nitrogen, sulfur, and fumes 
of  chlorine. 
Pernzissible Concentration iii Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Harnzful Effects and Symptoms 
Short Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to  eyes and mucous 
membranes. Dust inhalation can cause irritation of  the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of  the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Long Term Exposure: 
Points of Attack: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medical Sur veillrrnce: M ed i ca  1 observation i s 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of  the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 

Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of  water. Do not induce vomiting. 
Note tophysician or uulhori~etAi7iec(icalpersol7/7el: Medical 
observation is recoininended for 24 to 48 hours after 
breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, consider 
administering a corticosteroid spray. Cigarette smoking may 
exacerbate pulmonary injury and should be discouraged for 
at least 72 hours following exposure. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits. 
“Pyridate,” 40 CFR 180.462, 
www.epa..gov/pesti c i desifoodiv iewtol s. h tm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Pyrimethan i I 

Use Type: Fungicide 
CAS Number: 53 1 12-28-0 
Foriiiulrr: C,,H,,N, 
Synoriynzs: 4,6- Dime t h y 1- N- phen y 1-2 - p y r i in id i na in i ne 
Trade Nirnzes: SC A LA@, Bay er Crop Sc i ence (C erma n y ) : 
SN 100309@ 
Producers: Bayer CropScience (Germany); Zhej iang I ieben 
Pesticide & Chemicals (China) 
Chemical Class: Pyrimidine 
EPMOPP PC Code: 28820 1 
Uses: Used on grapes, strawberries, tomatoes. onions. 
beans, cucumbers, eggplant, and ornamentals. 
C(rrciiiogeii/Hrrzcrrd Clrrssifuitions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Description: Pyriinethanil is a white crystalline powder. 
Melting point = 933°C.  Molecular weight = 199.26 
Iizconiprrtibilities: Strong oxidizers. When heated to 
decomposition, this material f o r m  toxic oxides ofnitrogcn. 
Permissible Conceittrrition iii Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses a t  once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immcdiately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 



 

Pyriminil 765 

has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

Py r i proxyfen 

Use Type: Insect growth regulator, insecticide 
CAS Number: 95737-68-1 
Fornzulri: C,,H,,NO, 
Synonyms: 2-[ 1 -Methyl-2-(4-phenoxyphenoxy)ethoxy] 
pyridine; 4-Phenoxyphenyl (RS)-2-(2-pyridyloxy)propyl 
ether; Pyridine, 2-[ 1 -1nethyl-2-(4-phenoxyphenoxy)ethoxy]- 
Trade Names: ARCHER@, Syngenta (Switzerland); 
DALAR@, Mclaughlin Gorinley King (USA); DISTANCE@, 
Valent BioSciences (USA); ESTEEM@, Valent BioSciences 
(USA); NYLAR@; S-93 1 8@; S 3 1 183@; SUMlLARV@ 
Producers: Mclaughlin Gorinley King (USA); Syngenta 
(Switzerland); Valent BioSciences (USA) 
Clienzical Class: Unc lass i fied 
EPMOPP PC Code: 129032 
California DPR Clremical Code: 40 19 
ICSC Number: 1269 
RTECS Number: UT5804000 
Uses: Pyriproxyfen is found in a number of household 
products as sprays, powders, baits, mists and shampoos for 
the control of fleas, ticks, mites and flying insects on pets, 
in the air, and in carpets and rugs. 
U S .  Muximum AIIo wable Residue Levels for  Pyriproxyjeii 
(40 CFR 180.510): 

CROP PPm 
Almond hulls 2.0 
Apple, pomace, wet 0.8 
Citrus fruits 0.3 
Citrus oil 20.0 
Citrus pulp, dried 2.0 
Cotton, gin byproducts 2.0 
Cottonseed 0.05 
Fruiting vegetables, except 
cucurbits 0.2 
Pistachio 0.02 
Pome fruits 0.2 
Tree nuts 0.02 
Walnuts 0.02 
C(irciIiogeIi/Haz~r(l Classifications 
U.S. EPA Carcinogens: Group E, Unlikely Carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Pale yellow waxy solid or liquid. Molecular 
weight = 32 1.4 1. 
Inconipaiibilities: Reacts with strong acids and strong 
oxidizers. When heated to decomposition, this material 
forms toxic oxides of nitrogen and carbon monoxide. 

Permissible Coizceritrution in Wliter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Firs? Aid: If this chemical gets into the eyes. remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If  
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Pyriproxyfen,” 40 CFR 180.5 10, 
\~~~v.epa.pov!pesticidesiroodivie\.\,tols.liti~i 

List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

Pyrim in i I 

Use Type: Rodenticide 
CAS Number: 53558-25-1 
Forniulri: C ,;H 12N40i  
Alert: Not registered as a pesticide in the U.S. 
Synorzyna: N-(4-Nitrophenyl)-N’-(3-pyridinylinethyl)~irea: 
1 -( 4 -N it ro p he n y I )  - 3 -( 3 - p y r i d i n y 1 m e t h y I )  LI r e a ;  N -  3 - 
Pyridylmethyl-N’-p-n itrophenylurea; Pyridylmethyl-N‘-para- 
n i t  r o p he  n y 1 1 -( 3 - Pyr  i d y I in e t h y I )  - 3 - ( 4 - 
t i  i t  ro p h e ny I)urea; N - (  4-11 i tro ph e ti y I )-A’’-( 3 - 
pyridinylniethy1)- 
Trtrrle Nrnlzes: DPL-87’; DLP 787@; PMP-787‘”; 

EPMOPP PC Corle: 10450 1 
Cdfiornici DPR Clrenzicd Code: 19 16 
RTECS Number: YI9690000 
Uses: Used to control Norway rats, roof rats and house 
mice. Not registered as a pesticide in the U.S. 
Regulatory AllthOrity: 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 OO/ lO,OOO Ib (45,414,540 

SuperfiindEPCRA 40CFR302.4 RQ: EHS, 1 lb (0.454 

Description: Pyritninil is a yellow crystalline solid 
resembling corn meal. Melting/Freezing point 7 223’C 
(decomposition). Hazard Identification (based on NFPA- 
704 M Rating System): Health 3, Flainmability I ,  Reactivity 
0. 

u r e a ;  
U rea, 

PYRINURON@; ~ ~ - 7 8 7 ~ ;  VACOR@ 

kg) 

kg) 
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Permissible Exposure Limits in Air: N o  standards set. 
Permissible Concentration in Wuter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Harmful Effects rind Symptoms 
Slrort Term Exposure: This chemical may cause death by 
cardiovascular collapse and respiratory failure. Symptoms 
include nausea, vomiting, abdominal pains, chills, mental 
confusion, anorexia, aching, dilated pupils, dehydration, 
chest pain. urinary retention, irregular heartbeat, and 
muscular weakness. Exposure may also result in visual 
disturbances, central nervous system depression and 
tremors. 
Long Term Exposure: It may damage the pancreas, causing 
diabetes. Human survivors regularly develop an insulin- 
deficient, ketosis-prone form of  diabetes inellitus. It also 
affects the central nervous system. 
Points of Attrick: Central nervous system. 
Medical Surveillrince: Blood sugar. Examination of  the 
central nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Keep victim quiet and maintain 
normal body temperature. Effects may be delayed; keep 
victim under observation. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Pyriminil,” Trenton, 
NJ (May 2002). 
h ttp : /iwww. state . n i . u sih e a I th i e ohii-t kwe bi2 7 1 9. pd f 
U.S. Environmental Protection Agency, “Chemical 
Profile: Pyriminil,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Pyrit h io bac-sod i u m (ANSI) 

Use Type: Herbicide 
CAS Number: 123343-16-8 
Formulri: C ,;H ,,CIN,NaO,S 

Synonyms: Benzoic acid, 2-chloro-6-[(4,6-dimethoxy-2- 
pyrimidinyl)thio]-, sodium salt (9C1); KIH 203 1 ; Sodium 2- 
chloro-6-(4,6-dimethoxypyrimidin-2-ylthio)be1izoate 
Trade Names: STAPLE@, DuPont Crop Protection (USA), 
FMC Agricultural Products Group (USA); DPX-PE350@, 
DuPont Crop Protection (USA); KIH@ 203 1, DuPont Crop 
Protection (USA) 
Producers: DuPont Crop Protection (USA); FMC 
Agricultural Product Group (USA) 
Ch emical Clrss: Unc lass i ti ed 
EPMOPP PC Code: 078905 
California DPR Clieiiiicril Corle: 3940 
Uses: Used to control a wide range of broadleaf weeds and 
grasses, pre-emergence and post-emergence in cotton. 
U.S. Maximum Allo wrible Resirlire Levelsjbr Pyritlriohric- 
sodium (40 CFR 180.487): 

CROP PP’” 
Cotton gin by-products 0.15 
Cotton, undelinted seed 0.02 
Crrrciiiogeiz/H(izurrl Clussijicritions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White solid. Soluble i n  water. Melting point 

Incompatibilities: Reacts with strong ox id i zers . When 
heated to  decomposition, this material forms toxic oxides of 
sulfur and nitrogen; carbon monoxide and fumes ofchlorine. 
Permissible Concentrritioii iii Air: No criteria set. 
Permissible Coizcentrrition iii Writer: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this clieiiiicill 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Oftice of 
Pesticide P rogra in s, Pest i c id e Re s id 11 e 1 i m its , 
“ P y r i t h i o b a c - s o d i u m , ”  40  C F R  1 8 0 . 4 8 7 ,  
~~~~.epa.eov!pesticides/~ood/viewtoIs,  h tn i  
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

223.8-234.2”C. 
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Quinalphos 

Use Type: Insecticide, acaricide, plant growth regulator 
CAS Number: 13593-03-8 
Forniula: C ,2H, SN,O, PS 
Syrionynis: 0.0- D i a e  t h y l -  0- [ c h i  n o x a l  y l - (  2 ) ]  - 
in o n o t h i o p h o s p hat  ( G e r in a n )  ; 0 , O -  D i e t h y I - 0-( 2 - 
c h i n o x  a I y I )  p h o s p h o r o  t h i o a t  e ; D i e t hqu  in alp h ion ; 
Diethquinalphione; O,U-Diethyl  0-2-quinoxal inyl  
p 11 o s p h o r o  t ti i o a te ; 0,U-  Die thy1 - 0 - q  u in o x a  I i 11 -2  - y I 
p ho s p h o rot h i o a t  e ; 0 , O -  D i e t h y I 0-( q u i n o x  a 1 in -2  - 
y1)thiophosphate; O,O-Die thyl  0-quinoxal in-2-y l  
t h i o n o p h o s p 11 a t e ; 0 , O  - D i e t 11 y I - 0 - ( 2 - 
quinoxa1inyl)phosphorothioate; O,O-Diethyl-O-(2-  
quinoxaly1)phospliorothioate; ENT 27,394; NSC 
Trrirle Nmzes: BAY R US I L a; CHIN A LPH OS@; El< A L UX @, 

BEC Group (India); EKAQUIN", BEC Group (India); 
DHANULUX@, Dhanuka Group (India); QUINALTAF", 
Rallis India (India); SAN" 6538 I ,  Syngenta (Switzerland); 
SAN@ 6626 I ,  Syngenta (Switzerland); SANDOZ@ 6538, 
Syngenta (Switzerland); SPENCER@ S-6538; SRA-73 1 2G; 
SUQUIN@, Sudarshan Chemical Industries (India); WIE 

Producers: Agriinor Intern at iona I (U S A) ; Ags i n 
(Singapore); Bayer Cropscience (Germany); BEC Group 
(India); Dhanuka Group (India); Gharda Chemicals (India); 
Gijarat Pesticides (India); Indiclay (India); Na, oar j una 
Agrichein (India); Rallis India (India); Sudarshan Chemical 
Industries (India); Syngenta (Switzerland) 
Clieniicril Clriss: Organophosphate 
EPMOPP PC Code: 3 8 1400 
Uses: Not registered in  the U.S. Used to control a broad 
variety of insect pests; for caterpillars on vegetables, ground 
nuts and cotton; scales and caterpillars on fruit trces. 
Crirciiiogen/Huztrrrl Clms@xtioiis 
Label Signal Word: WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Regrrlritory Authority: 

DOT Inhalation Hazard Chemicals as organophosphate 

Descriptiuii: Co 1 or less, crystal I i ne so I id . S I ig h t I y so I u b le i 11 
water; solubility = 25 ing/L @ 20°C. Molecular weight 
298.3 1 .  Density = 1.22 @ 20°C. Boiling point = 142°C @ 
3 x 1 0-4 mmHg. (decomposes). MeltingiFreezing point = 

3 1 "C. Vapor pressure = 3.5 x I O F  mmI-Ig @ 20°C. 
Iiiconipritibilities: May react violent I y with ant imony(V) 
pentafluoride. Jncoinpatible with lead diacetate, inagnesiu~n, 
silver nitrate. 
Permissible Exposure Lintits iii Air: N o  standards set. 

OBEN@ 

compound 

Deterniiiiutioii in Air: OSHA versatile sampler-?; 
TolueneiAcetone; Gas chroinatograp1iyiFIame ionization 
detection; NIOSH IV, Method #5600, Organophosphorus 
Pesticides.'") 
Periiiissible Coiicentrrrtion irz Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Hrirnifiil Effects rind Sq,niptums 
Short Tern? Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of  breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid i n  lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of  the enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposurc, resulting i n  
convulsions, respiratory failure. May cause liver damage. 
Poiiits of Attrick: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Medicril Surveillrin ce: Me d i c a I observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary in-jury and should be discouraged for at least 72 
hours following exposure. 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. Eye contact can cause dangerous 
amounts of  these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarm or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skiu: 
Get medical aid. Skin contact can cause dangerous amounts 
of  these Chemicals to be absorbed into the bloodstream. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, i m med ia te I y fl LI sh skin with 
plenty of  soap and water for at least 15 minutes while 
removing contaminated clothing and shoes. Shampoo hair 
promptly if contaminated. Ingestion: Call poison control. 
Loosen all clothing. Never give anything by mouth to an 
unconscious person. Get medical aid. Do NOT induce 
vomiting.* If conscious, alert, and able to swallow, rinse 
mouth and have victim drink 4 to 8 ounces ofwater do NOT 
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induce vomiting but immediately administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
unconscious or huving convulsions, do nothing except keep 
victim warm.*ln some cases you niay he specgficully 
instructed by poison control 10 induce voiiiiting by wuy o f2  
tublespoons of syrup ofipecuc (adult) washed down wilh u 
cup ofwater. Do NOT give activated charcoal before or 
with ipecac syrup. Inhulafion; Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides, 
iininediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use baghnask apparatus. If breathing is 
difficult, administer oxygen through baghnask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note lo pliysician or authorized niedical personnel. 
Administer atropine, 2 ing (1/30 gr) intrainuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in  children with 0.05 ing 
nig/kg ofatropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. N o l a  lo 

physician or authorized medicul personnel: N -  
inethylpyridinium-2-aldoxiine (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCl (Pralidoxime; Protopam), 2.5 gin in 100 ml of 
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gin of 2-PAMCI in 3 ml of distilled water by deep 
intrainuscular injection; repeat this every half hour if 
respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 

Qu i nclorac 

Use Type: Herbicide 
CAS Number: 84087-0 1-4 
Forntukr: C,,H,CI,N02 
Synoiiynis: 3,7- D ich I oroqu i no 1 in e- 8-car boxy I i c acid ; 3,7- 
Dichloro-8-quinolinecarboxylic acid; Quinclorac tech; 8- 
Quinolinecarboxylic acid(&), 3,7-dichloro- 
Trrrrle Nrrnies: BAS-5 14 OOH@, BASFAgricultural Products 
(Germany); CAO-NENG@; DRIVE 75@, BASF Agricultural 
Products (Germany); FACET@, BASF Agricultural Products 

( G e r in a n y ) ; B A S F 
Agricultural Products (Germany); PROPACET@; TURF 
BUILDER WITH WEED CONTROL', Scotts Company 

Prorlucers: BASF Agricultural Products (Germany); Scotts 
Company (USA) 
Chemical Cl(rss: Unclassified 
EPMOPP PC Corle: 128974 
Crrliforniri DPR Clieniicril Corle: 5 104 
U.S. Mrixiriiuni Allowrrhle Resirlire Levels for  Qrrinclorrrc 
(40 CFR 180.463): 

CROP PPm 
Cattle, ineat 0.05 
Egg 0.05 
Goat, ineat 0.05 
Hog, meat 0.05 
Horse, meat 0.05 
Milk 0.05 
Poultry, ineat 0.05 
Poultry, inbyp 0.1 
Rice, bran 15 
Rice, grain 5 
Rice, straw 12 
Sheep, meat 0.05 
Wheat, hay 0.5 
Crrrciii ogeii/Huzrrrd Clrissrjkritiorzs 
U.S. EPA Carcinogens: Group D, unclassifiable 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regrrlrrtory Authority : 

FIFRA, 40CFRI 86: Tolerances for pesticides in  animal 

I~iconzprrtibilities: Keep away fi-om oxidizers, sulfiiric acid, 
caustics, ammonia, aliphatic amines, alkanolamines. 
isocyanates, alkylene oxides, epichlorohydrin. Incompatible 
with silver compounds. Mixture with some silver 
compounds forms explosive salts of silver oxalate. 
Permi.ssihle Conceittmtioit iit Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. 
First Aid: If this chemical gcts into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention iinmcdiately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
form 11 I at i on s containing pet ro I e u in so I ve i i  t s are ingested . 

FA S -N OX@; PARA M 0 UN T@, 

(USA) i 

foods 
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References: 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Quinclorac,” 40 CFR 180.463. 
WTVIY. eua . gov/ges t i c i d e sif bodhi  ewto I s . h tni 

Qu i ntozene 

Use Type: Soil fungicide, nematicide and seed treatment 
CAS Number: 82-68-8 
F‘orniulu: C,CI,NO, 
Alert: Most uses of this pesticide, normally called 
quintozene or PCNB, have been canceled in the U.S. 
Human toxicity (long-term): High 
Syrioiiyms: Benzene, pentachloronitro-; NCI-COO4 19; 
Nitropentachlorobenzene; Olipsan; Olpisan; PCNB; 
Pentachloronitrobenzene; Pentachlornii-tobenzol (German); 
Quinosan; Quiiitocene; Quintoceno (Spanish) 
Trrrtle Nrmies: (EPA lists 290 active and canceled or 
transferred products) AVICOL (PESTICIDE)@; 
BOTRILEX@; BLOCKER 4F@, Amvac Chemical Corp. 
(USA); BOTRILEX@; BRASSICOL@; BRASSICOL 
EARTHCIDE@; BRASSICOL 75@; BRASSICOL SUPER‘; 
CH INOZAN@; EARTHCI DE@; FARTOXW; FOLOSAN@; 
FOMAC 2’; FUNGICHLOR@: GC 3944-3-4G; KOBUm; 
KOBUTOL@; KODIAK A-T FUNGICIDE@, Gustafson 
(USA); KP 2@; MARISAN FORTE@; MEFENOXAM@, 
Syngenta (Switzerland); PARFLO@, Amvac Chemical Corp. 
(USA); PENTAGEN@; PHOMASAN@; PKhNB@; RTU 
10 lo@; SANICLOR 30’; TERRACHLOR@, Gustafson 
(USA); TERRACLOR@, Gustafson (USA); TERRACLOR 
30 G’, Gustafson (USA); TERRA-COATW, Gustafson 
(USA); TERRAFUN@; TERRAZAN@; TILCAREXW; 
T R I P C N B @ ;  T R I Q U I N T A M @ ;  T R I T I S A N @ ;  
TUBERGRAN@; TURFCIDE~’ ,  Crompton Corporation 
(USA); VITAVAX@, Gustafson (USA) 
Producers: Amvac Chemical Corp. (USA); Crompton 
Corporation (USA); Dainippon Ink & Chemical (Japan); 
Drexel Chemical (USA); Gowan Company (USA); 
Gust afso n ( U S A) ; H o kki o C hem i ca I Industry (J apan) ; 
Luxembourg Industries (PAMOL) (Israel); Montedison 
(Italy); Nippon Kayaku (Japan); Shenzhen Guomeng 
Industry Co., Ltd. (China); Simplot, J.R. Company (USA); 
Syngenta (Switzerland); Uniroyal Chemical (USA) 
Cliemicrrl Clrrss: Organochlorine; Halo-organics 
EPMOPP PC Code: 056502 
Crrliforiiici DPR Chemical Code: 464 
ICSC Number: 0745 
RTECS Number: DA6650000 
EEC Nuniber: 609-043-00-5 
EINECS Number: 20 1-435-0 
Uses: Quintozene, the common name for PCNB or 
pentachlkoronitrobenzene, is a organochlorine fungicide 
used as a seed dressing or soil treatment to control a wide 

range of fungi species in such crops as potatoes, wheat, 
onions, lettuce, tomatoes, tulips, garlic, and others. 
Depending on the producer and the manufacturing 
p r o c e d u r e ,  P C N B  i m p u r i t i e s  can  i n c l u d e  
h ex  a c h I o r o be n z e n e , an d 
tetrachloronitrobenzene. The fungicide is often used in 
combination with insecticides and fungicides including 
carbaryl, imazalil, tridimenol, etridiazole, and fuberidazole. 
I t  is available as a dustable or wettable powder, in granular 
form, emulsifiable concentrate, and seed treatment. 
C(irciiiogeii/Hrizirrrl Clrrssifi crrtions 
U.S. EPA Carcinogens: Group C, Possible carcinogen 
IARC: Group 3, animal sufficient evidence 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
RegulrrtorjJ Autliority: 

Carcinogen (Animal Positive) (IARC)‘”’; (Animal 

Banned or Severely Restricted (Germany, U.S.) (UN)‘”’ 
Air Pollutant Standard Set (former USSR)‘”)‘”) 

AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL-DHSIDHS Drinking Water Action Levels 
CAL Air Resources BoardIAB 1807 Toxic Air 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide i n  California. 
EPA Hazardous Waste Number (RCRA No.): U 185 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mgIL), 0.055; Nonwastewater 
(mgikg), 4.8 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
zigIL): 8270( 10) 
SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de 1ninimis concentration 
reporting level: 1 .O%O 

pent  a c  h I o r  o be n ze  n e , 

Negative, rat, mouse) (NCI)‘” 

(Pennsy Ivan ia)@”) 

contaminants (CAL) 

Contaminants 

Canada, WHMIS, Ingredients Disclosure List 
Description: PCNB, C,CI,NO,, forms colorless needles. 
Technical-grade PCNB contains an average of 97.8% 
PCNB, 1.8% hexachlorobcnzene (HCB), 0.4% 2,3,4,5- 
tetrachloronitrobenzene (TCNB), and less than 0. I YO 
pentachlorobenzene. Practically insoluble in water. 
Molecular weight 295.33. Boiling point = 328°C. 
MeltingIFreezing point = 146°C. Vapor pressure = 1 x 1 O-‘ 
mbar (& 25°C (pentachloronitrobenzene). Log KO,, = 4.5 to 
5.42. Values at or above 3.0 are likely to bioaccumulate i n  
marine organisms. 



 

770 Quizalofoo-ethvl 

Iiiconiprrtibilities: Reacts with alkalies. When heated to 
decomposition, this material forms toxic oxides of nitrogen 
and fumes of chlorine. 
Perniissible Exposure Liniits iri Air: The former USSR‘”, 
43) has set an MAC in workplace air of 0.5 mg/m3 and MAC 
values for ambient air in residential areas of 0.01 mg/in3 on 
a momentary basis and 0.006 mg/m3 on a daily average 
basis. A guideline for PCNB in ambient air has been set@’) 
in  Pennsylvania at 2.47 pg/in3. 
Permissible Conceritrirtion in Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Hrrrnzful Effects iirtrl Synzp toms 
Short Temz Espos~re :  May cause skin and eye irritation, 
sensitization with erythema, itching and edema. A rebuttable 
presumption against registration of PCNB for pesticidal uses 
was issued on October 13, 1977 by EPA on the basis of 
oncogenicity. 
Long Tern? Exposure: There is limited evidence that this 
compound is an animal carcinogen. 
Firs! Aid: Skin Contact: Flood all areas of body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; do it under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eye Contucl: 
Remove any contact lenses at once. Flush eyes well with 
copious quantities of water or normal saline for at least 20- 
30 minutes. Seek medical attention. Inhalation: Leave 
contaminated area immediately; breathe fresh air. Proper 
respiratory protection must be supplied to any rescuers. If 
coughing, difficult breathing or any other symptoms 
develop, seek medical attention at once, even if symptoms 
develop many hours after exposure. Ingestion: If 
convulsions are not present, give a glass or two of water or 
milk to dilute the substance. Assure that the person’s airway 
is unobstructed and contact a hospital or poison center 
irninediately for advice on whether or not to induce 
vomiting. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Quintozene,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 8 6 ) .  
11 ttp:!/ex toxnet.ors t. eduip i I)s/qu i n toze . h tm 
U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  Agency ,  
.‘Pentachloronitrobenzene, Health and Environmental 
Effects Profile,’’ No. 142, Office of Solid Waste, 
Washington, DC (April 30, 1980). 
Lee, C.C., “Environmental Law Index to Chemicals,” 
Government Institutes, Rockville, MD ( 1  996). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 5 ,  No. 3, I 1 -1  6 (1 985). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Qu iza I ofo p-et h y I 

Use Type: Herbicide 
CAS Number: 76578-14-8 
Forniitlrr: C,,H ,,CIN20, 
Synoizyms: Caswell No. 2 15D; 2-[4-((6-Chloro-2- 
quinoxalinyl)oxy)phenoxy]ethyl propionate; 2-[4-((6- 
Chloro-2-quinoxalinyl)oxy)phenoxy]propionic acid, ethyl 
ester; Ethyl 2-[4-(6-chloro-2-quinoxalyloxy)phenoxy] 
propionate; NCI-C99983; Propanoic acid, 2-[4-((6-chloro- 
2-quinoxalinyl)oxy)phenoxy]-, ethyl ester; Quinofop-ethyl; 
Xylofop-ethyl 
Trrrrle Nrmzes: ASSURE@, DuPont Crop Protection (USA), 
canceled 3/14/1994; DPX-Y 6202@; FBC@; 32197; INY- 
6202; MATADOR@, FMC Agricultural Products Group 
(USA); MON@ 78746, Monsanto (USA); NC-302‘; 
PILOT@; TARGA@, Nissan Chemical Industries (Japan) 
Producers: DuPont Crop Protection (USA); Epochem Co., 
(China); FMC Agricultural Products Group (USA); 
Monsanto (USA); Nissan Chemical Industries (Japan) 
C1r eniicrrl Clirss: Ch loro p he noxy 
EPMOPP PC Corle: 12871 I ;  (128201 old EPA code 
number) 
Crrliforriirr DPR Clieniicrrl Corle: 2226 
RTECS Number: G W7 19 10000 
U.S. Mrrxinzunz Allowrrble Resirlire Levels j o r  Quizirlqji>p- 
Ethyl (40 CFR 180.441): 

Cattle, fat 0.05 
CROP PPm 

Cattle, ineat 0.02 
Cattle, inbyp 0.05 
Eggs 0.02 
Goat, fat 0.05 
Goat, meat 0.02 
Goat, mbyp 0.05 
Hog, fat 0.05 
Hog, meat 0.02 
Hog, mbyp 0.05 
Horse, fat 0.05 
Horse, ineat 0.02 
Horse, inbyp 0.05 
Milk 0.0 1 
Milk, fat 0.05 
Poultry, fat 0.05 

Poultry, mbyp 0.05 
Poultry, meat 0.02 

Sheep, fat 0.05 
Sheep, meat 0.02 

Soybean flour 0.5 
Soybean hulls 0.02 
Soybean meal 0.5 
Soybean soapstock I .o 

Sheep, inbyp 0.05 

Soybeans 0.05 



 

QuizalofoP-ethvl 771 
Crirciizogeii/Hrizarrlirrl CIrissiJcatioiis 
U.S. EPA Carcinogens: Group D, unclassifiable 
California Prop. 65: Male reproductive toxin 
U.S. TRI: Developmental toxin; male reproductive toxin 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous as 
quizalofop (parent element) 
Regulritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
FIFRA, 40CFRI 85: tolerances for pesticides in  food 
FIFRA, 40CFR186: tolerances for pesticides in animal 
feeds 
Actively registered pesticide in California. 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
EPCRA Section 3 13 Form R de niiniinis concentration 
reporting level: 1 .O% 

Descri$iioii: White crystalline solid. Practically insoluble in 
water; solubility = <2 x lo-’ ppm. Molecular weight = 

372.78. Vapor pressure = 3 x lo-’ mmHg @ 20°C. 
Periiiissible Coiiceiitratioii iii Writer: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Elitry: Inhalation, ingestion, absorbtion through 
the skin. 
Hrirnzfiil Effects r ~ i i d  Syinptoiiis 
Short Terin E.yposiire: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of  lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are coininonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Loiig Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 ingiin’ 
complained of  weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction. 
Poiiits of Attrick: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney. 
Merlicril Surveillriitce: If symptoms develop or 
overexposure is suspected, the following may be useful: 

Liver and kidney function tests. Exam of the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do no[ induce 
voiniting when foriiizilations containing petroleuni solvents 
are ingested. Otherwise, give large quantities of  water and 
induce vomiting. Do not make an unconscious person vomit. 
Refereiices: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ Q u i z a l o f o p - E t h y l , ”  4 0  C F R  1 8 0 . 4 4  1 ,  
w\vw. epa. govipest i c i d es! Ih odiv i ew t o  1 s . I-) t in 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 



 

772 Resmethrin; (+)-d-trans-Resmethrin; (+)-cis-Resmethrin; (-)-trans-Resmethrin 

R 

Resmet h ri n (ANSI); (+)-&trans- 
Res me th ri n ; (+)-cis-Res me t h ri n ; (-)- 
trans - Res m e t h r i n 

Use Type: Insecticide 
CAS Nunzher: 10453-86-8; 28434-0 1-7 (d-trans-isomer); 
35764-59- 1 (cis-isomer); 339 1 1-28-3 (-)-(trws-isomer) 
Formula: C,,H,,O, 
Alert: Restricted Use Pesticide (RUP) when formulated for 
use in mosquito abatement and pest control treatments at 
non-agricultural sites. 
Synonyms: AI3-27474; Benzofuroline; Benzyfuroline; 5- 
Benzylfurfuryl chrysanthemate; (5-Benzyl-3-fury1)methyl 
chrysanthemate; 5-Benzyl-3-furylmethyl (%)-cis-trans- 

c h ry s ant hem ate; 5 -B enzy 1 - 3 -fury I m e t h y I (+) - t ra t i  s - 
chrysanthemate; d-truns(5-Benzyl-3-furyl)methyl 2,2- 
dimethyl-3-(2-methylpropenyl) cyclopropanecarboxylate; 5-  
Benzyl-3-furylmethyl( 1 RS)-cis, trans-2,2-dimethyl-3-(2- 
methylprop- 1 -enyl)cyclopropanecarboxylate; 5-Benzyl-3- 
furyltnethyl( 1 RS)-(Z),(E)-2,2-ditnethyl-3-(2-methylprop- 1 - 
eny1)cyclopropanecarboxylate; 5-Benzyl-3-furyltnethyl 
( I  RSJRS; 1 RS,3SR)-2,2-dimethyI-3-(2-methylprop- 1 - 
eny1)cyclopropanecarboxylate; (5-Benzyl-3-furyl)methyl 
2 , 2  - d i in e t h y  1 - 3 - ( 2  - m e t h y  1 p r o p e n  y I ) 
cyclopropanecarboxylate; Bioresmethrin (d-trans isomer); 
Caswell No. 083E; Cyclopropanecar boxylic acid, 2,2- 
ditnethyl-3-(2-tnethylpropenyl)-, (4-(2-benzyl)furyl) methyl 
ester; Cyclopropanecarboxylic acid, 2,2-ditnethyl-3-(2- 
tnethylpropeny1)-, (5-benzyl-3-furyl)tnethyl ester (8CI); 
Cyclopropanecarboxylic acid, 2,2-ditnethyl-3-(2-1nethyl- I - 
propeny1)-, (5-(phenyltnethyl)-3-furanyl)methyl ester, 
cis, frans-(+)-; Cyclopropanecarboxylic acid, 2,2-ditnethyl- 
3- (2-methyl -  1 -p ropeny l ) - ,  [5- (phenylmethyl ) -3-  
furanyl]rnethyl ester, (Z),(E)-(+)-; Cyclopropanecarboxylic 
a c i d , [ 5 - 
(phenylmethyl)-3-furanyl]methyl es t e r  (9CI ) ;  
Cyclopropanecarboxylic acid, 2,2-dimethyl-3-(2-methyl- 1 - 
propenyl)-(5-(phenylmethyl)-3-furanyl)inethyl ester, (1 R- 
c i s ) - ;  D i m e t h y l  3 - ( 2 - m e t h y l -  1 - p r o p e n y l )  
cyclopropanecarboxylate; 2,2-ditnethyl-3-(2-methyl- 1 - 
propenyl)cyclopropanecarboxylic acid; ENT 27474; NSC 
195022; [5-(Phenylmethy1)-3-furanyI]inethyI 2,2-diinethyl- 
3-furylmethyl-2,2-dimethyl-3-(2-methylpropenyl) 
cyclopropanecarboxylate; [5-(Phenyltnethyl)-3-furanyl] 
m e t h y l  2 , 2 - d i m e t h y l - 3 - ( 2 - m e t h y l -  1 - 
propeny1)cyclopropanecarboxylate); 5-(Phenylmethyl)-3- 
f u r  a n y  I )  m e t h y I 2 , 2  - d i m e t  h y I - 3 - ( 2  -in e t h y I - 1 - 
propeny1)cyclopropanecarboxylate; [5-(Phenylmethyl)-?- 

2 ,2  - d i in e t h y I - 3 - (2 -in e t h y 1 - 1 -prop e n y I )  - , 

furanyl]methyl ester; Restnethrin, (*)-; Resmethrin, (+)- 
trans, cis-; Resmethrin, (+)-(E),(Z)- 
Trrirle Nrinzes: B I 0  RESM ET H R IN@ (d-trans- i somer) : 
C H R Y S R 0 N @ ; C I S M E T H R I N (' ( c i s  - i s o in e r ) ; 
CROSSFIRE@"; DERRINGER@; FMC@ 17370, FMC 
Agricultural Products (USA); ISATHRIN@; NRDC@ I07 (d- 
trans-isomer); NIA 2602 1 @ (cis-isomer), FMC Agricultural 
Products (USA); NIA-17370@, FMC Agricultural Products 
(USA); NIAGARA@ 18739 (d-trans-isomer), FMC 
Agricultural Products (USA); NIAGARA@ 2602 1 (cis- 
isomer), FMC Agricultural Products (USA);  N R D P  I19 
(cis-isomer); OBLIQUE@; PYNOSECT@; PY RETHERM&: 
RAID@; RESPOND@; RU-11484@ (d-trans-isomer); SBP" 
1382 (d-trans-isomer); d-t/*ans-SBP@ I382 (d-truns-isomer); 
SBP@-1390; S.B. PENICK 1382@; SCOURGE', Bayer 
Cropscience (Germany); SUN-BUGGER@; SYNTf IRINR; 
SYNTOX@; VECTRIN@; WHITMIREQ PT-I 10 
Producers: B aye r Crop Sc i ence (G er ni any) ; F M C 
Agricultural Products (USA) 
Clienzicrrl Cluss: Pyrethroid 
EPA/OPP PC Code: 097801 ; 097802 (d-trut7.r-isoiner); 
097804 (cis-isomer) 
Criliforniu DPR Clreinical Code: 2 I I 9 
ICSC Nuntber: 0324 
RTECS Number: GZ13 10000 
Uses: Currently, there are 287 registered products in the 
U.S., primarily used for household sprays to control flying 
and crawling insects. Also used in mushroom houses, stored 
products and for mosquito control by aerial application. It 
is applied to horses and in stables, to fabrics, and in pet 
sprays and shampoos. The U.S. EPA has records ofanother 
1000 products that have been canceled and/or transferred. 
Crrrcii~ogeiz/Hrizrirrl Clussi~crrtioits 
California Prop. 65:  Developmental toxin 
U.S. TRI: Developmental and reproductive toxin 

Label Signal Word: CAUTION 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrrtory Autlzority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
AB 1803-Well Monitoring Chetnical (CAL) as pyrethrins 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as pyrethrum 
Clean Water Act: Section 3 1 1 Hazardous Substances/RQ 
(same as CERCLA) as pyrethrins 
EPCRA Section 304 RQ: CERCLA, 1 lb (0.454 kg) as 
pyrethrins 
EPCRA Section 3 13 Form R de minimis concentralion 
reporting level: 1 .O% 



 

Rimsulfuron 773 

Description: Off-white to tan waxy solid, and colorless 
crystals. Chrysanthemum-like odor. Molecular weight = 

338.48 (all isomers). Boiling point = 175” @ 8 x 
ininHg. Vapor pressure = 1 x 10.’ ininHg @ 20°C. 
Iiicompritibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forins explosive salts 
of  silver oxalate. 
Permissible Coiiceiitrrrtioii iii Wrrter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Harmful Effects ririrl Syniptoins 
Sliort Teriii Exposure: Pyrethrins can affect you when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, fatigue, 
and restlessness, rhinorrhea (discharge of thin nasal 
mucous). 
Loiig Term Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of 
breath) or hay fever symptoms (sneezing, runny or stuffy 
nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Poiirt.~ of Atttrck: Respiratory system, skin, central nervous 
system. 
Merlicrrl Surveillriii ce: Be fore beg i nn i ng em p I o ymen t and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time of the test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iinmediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash inmediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do no1 induce 
vomiting M,henforiiiitlations conluining perroleuni solvenls 
ure ingested Otherwise, give large quantities of  water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 
* EXTOXNET, Extension Toxicology Network, “Pesticide 

Information Profile, Resmethrin,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  OR ( J u n e  1 9 9 6 ) .  
http:!/extoxnet.orst.edu/pips/i-esniethi-.lit~~~ 
California Environmental Protection Agency ‘‘Chemical 
List of Lists,” Sacramento CA (February 1997) 

Rimsu If uron (ANSI) 

U.se Type: Herbicide 
CAS Number: 12293 1-48-0 
Foriizulr: C,,H ,,NSO7SZ 
Alert: A Restricted Use Pesticide (RUP) for some 
formulations. 
S y n  o ~ i y m . ~ :  N- [ ( 4 , 6  - D i in e t h o x y  p y r  i in id  i n  - 2 - 
yl)aiiiinocarbonyl]-3-(ethylsulfonyl)-2-pyridi1iesulfona1iiide; 
1 -(4,6-Di1nethoxypyri1nidin-2-yl)-3-(3-etliylsulfonyl-~- 
p y r  i d y 1 s u I fo  ny  I ) u r e a ;  N -  [ (( 4 , 6  - D i in e t h o x y - 2  - 
p y r i in id i n y I )  a in i n 0)  c a r b o n  y I ]  - 3 - ( e  t h y 1 s u I fo n y 1 ) - 2 - 
pyridinesulfonainide; 2-Pyridinesulfonaniide, N-[((4,6- 
d i in e t h o x y -2  - p y r i in i d i n y I ) a  in i n 0 )  c a r  b o II y I ] - 3 - 
(ethylsulfonyl)- 
Trrirle Nrmies: ACCENT’, DuPont Crop Protection (USA); 
BASIS@ (rimsulfuron + thifensulfuron methyl), DuPont 
Crop Protection (USA); DPX-E9636@, DuPont Crop 
Protection (USA); DPX 79406@ (nicosulfuron + 
rimsulfuron), DuPont Crop Protection (USA); Matrix@ 
(nicosulfuron + rimsulfuron), DuPont Crop Protection 
(USA); SHADEOUT@, DuPont Crop Protection (USA) ;  
STEADFAST”, (nicosulfuron + rimsulfuron),Dupont Crop 
Protection (USA); TRANXIT@, Griffin (USA) 
Prorliicers: DuPont Crop Protection (USA); Griffin (USA) 
Clieniiccrl Clrrss: Su l fony lurea 
EPMOPP PC Code: 129009; (129024 old EPA code 
number) 
Crilifuriiiri DPR Clreiizicril Code: 3 83 5 
Uses: For controlling broadleaf weeds. 
U.S. Mrrxiiiiiini Allorvtible Resirlire Levels for  Riiiisuljirroii 
(40 CFR 180.478): 

CROP PPm 
Corn, field, forage 0.1 
Corn, field, grain 0.1 
Corn, field, stover 0.1 
Potato 0.1 
Tomato 0.05 
Crirciiiageii/Hrr~(ir(l C‘lrrssifictitioris 
U.S. EPA Carcinogens: Group E, Unlikely Carcinogen 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Soluble in  water. 
1iiconipritihilitie.s: Slowly hydrolyzes i n  water, releasing 
aininonia and forming acetate salts. 
Permissible Coiicentrritioir iii Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 



 

774 Ronnel 

Hrrrniful Effects and Syniptonis 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Poiirts ofAttrrck: Skin, inhalation. 
Merlicrrl Surveillnice: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Re fereiices: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Rimsulfuron,” 40 CFR 180.478, 
\v\vw. ena. vovipes t i c i desi food !v i ew to 1 s . h tm 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Ronnel (ANSI) 

Use Type: Insecticide 
CAS Nirniber: 299-84-3 
Forniulrr: C,H,CI,O,PS; CI,C,H20P(S)(OCHJ2 
Alert: There are no registered ronnel products in the U.S. 
All uses in the United States were canceled by 199 1 .  
Synonyms: Dermafosu (Polish); O,O-Dimethyl-U-2,4,5- 
trichlorophenyl phosphorothioate; Dimethyl trichlorophenyl 
t ti i o p h o s p h a t e ; 0 , U  - D i in e t h y I - 0 - ( 2 ,4 , 5  - 
trichloropheny1)thiophosphate; O,O-Ditnethyl-0-(2,4,5- 
trichlorpheny1)-thionophosphat (German); ENT 23,284; 
Fenchloorfos (Dutch); Fenchlorfos; Fenchlorfosu (Polish); 
Fenchlorophos; Fenchlorphos; Phosphorothioic acid, 0, U- 
diinethyl0-(2,4,5-trichlorophenyl) ester; Thiophosphate de 
0, U-d i me t h y le e t de 0-( 2,4,5 - t rich I oro phen y le) (French) ; 
0- (2,4,5 - t r ic h I o o r- fe n y 1) - 0 ,O-d  i met h y 1-in o ti ot h i o fos faat 
(Dutch); Trichlorometafos; 2,4,5-Trichlorophenol, 0-ester 
with 0,O-dimethyl phosphorothioate; 0-(2,4,5-Trichlor- 
pheny1)-U,O-dimethyl-inonothiophosphat (German); 0- 
(2,4,5 - tr i c 1 oro- fen i 1)-0, U-d ime t i I -mo no t io fos fa t o (I t  al i an) 

Trrrrle Nrmies: BLITEX@; DERMAPHOS@; DOW ET l4@, 
Dow AgroSciences (USA), canceled; DOW ET 57a, Dow 
AgroSciences (USA), canceled; ECTORAL@; ET 14@, Dow 
AgroSciences (USA), canceled; ET 57@, Dow AgroSciences 
(USA), canceled; ETROLENE@; KARLAN@; KORLAN@, 
Dow AgroSciences (USA), caiiceled; KORLANE@, Dow 
AgroSciences (USA), canceled; NANCHOR@; NANKERG; 
NANKOR@; REMELT@; ROVAN”; TROLEN‘; 
TROLENE@; VlOZENE@ 
Prorlucerss Dow AgroSciences (USA) 
Cliemicrrl Clrrss: Organophosphate 
EPMOPP PC Code: 058301 
Crrlifornilirr DPR Clreniical Corle: 5 17 
ICSC Nirniber: 0975 
R TECS Number: TG 0 5 2 5 000 
EEC Nirniber: 0 15-052-00-X 
Uses: Used to control flies, cockroaches and other insects in  
housing for beef and dairy cattle, goats, hogs, and chickens. 
Can be orally administered to livestock to control cattle 
grubs, lice, horn flies, face flies, screw-worms, ticks, sheep 
ked and wool maggots. Also used to control household pests 
that are attracted to cats and dogs. The use of ronnel was 
canceled by the U.S. EPA by 1991 and all tolerances were 
revoked as of March 23, 1994. 
Regulrrtory Authority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)‘”) 
(OSHA)@*) (Other Countries)(”) (Several States)‘”’ 
AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The “Director’s List” (CALIOSHA) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
Canada, WHMIS, Ingredients Disclosure List 

Description: Ronnel is a white-to light tan crystalline solid. 
Practically insoluble in water; solubility = 35 ppm. 
Molecular weight = 32 1.54. Boiling point = (decomposes). 
MeltingiFreezing point = 4 1 “C. Vapor pressure = 7.8 x 10 ‘ 
mbar @ 25°C. Log KO, = 4.9. Values at or above 3.0 are 
likely to bioaccumulate in marine organisms. 
Iircoiiiprrtibilities: Strong oxidizers. Store below 25-30°C. 
Perniissible Esposirre Liniils in Air: The OSHA”) TWA is 
15 mg/m3. The NIOSH‘”, HSE‘j3) TWA, and ACGIH“) 
TWA value“’ is 10 mg/m3. The NIOSH”) IDLH level = 300 
mgim’. Argentina‘”) has set 10 ing/iii’ both as a TWA and 
an STEL. The former USSR‘”) has set an MAC of 0.3 
mgim’ in workplace air. Several states have set guidelines or 
standards for ronnel in ambient air(’(’) ranging from 100 
pglm’ (North Dakota) to I60 ,&in3 (Virginia) to 200 pugim’ 
(Connecticut) to 238 pgim’ (Virginia). 
Determiiirrtion in Air: OSHA versatile sampler-’; 
Toluene/Acetone; Gas chromatograptiyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method#5600, Organophosphorus pesticides.““ 



 

Ronnel 775 

Permissible Coiicentrtition in Writer: has set 
inaxiinuin permissible concentration of 50 pg/L in estuaries 
and 5 pg/L in coastal waters. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. Absorbed through the skin. 
Hiirnifid Effects arid Syniptonis 
Sliort Terni Exposure: Irritates the eyes. Organic 
phosphorus insecticides are absorbed by the skin, as well as 
by the respiratory and gastrointestinal tracts. They are 
cholinesterase inhibitors. Symptoms of  exposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coma, loss of  reflexes and loss of  sphincter 
control. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. There is limited evidence that ronnel 
may damage the developing fetus. May cause personality 
changes, depression, anxiety, irritability. High or repeated 
exposure may cause nerve damage, causing weakness, a 
feeling of “pins and needles” in  the a r m  and legs, and poor 
coordination. 
Points of Attrick: Skin, central nervous system and blood 
p lasma. 
.Medicti1 Srrrveillun ce: Medic  a I observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of“normal.” 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recoininended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. Examination of  
the nervous system. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material fiom 
eyes and skin is of extreme importance. Eyes: Eye contact 

can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, Contaminated clothing and shoes should be 
double-bagged and left in  Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
fnhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. I f the victim is not 
breathing, administer artificial respiration. Do NOT L I S ~  

mouth-to-mouth resuscitation; use baglmask apparatus. If 
breathing is difficult, administer oxygen through baglmask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convzilsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In  cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 g k g  
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. f n  soii ie 

cuses you may he speciJically instriicted by poison control 
lo induce voniiting by wuy of 2 tablespoons o j  syrzip of’ 
ipecac (adult) washed d o ~ m  with n cup qfsvuter. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or aicthorized incdical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotoniy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. A17ti~lote.s; 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
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reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of  1 .O to 2.0 mg 
or pediatric dose ofO.O1 ingikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine rnay also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy rnay diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of  the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine inay 
also be given intramuscularly. Early adniinistration of 
diazepam i n  addition to the combined atropine and 
pralidoxiine treatment inay help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
Referertces: 

Pesticide Management Education Program, “Ronnel 
(Ectoral, Korlan) Chemical Profile 4/85,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( A p r i l ,  1 9 8 5 ) .  
h t t p : / / p i n e  p . c c e . c o r n  e I I .  e d  U/I) r o f i  I e s /  i n s e c t  - 
mite/propetamphos-zetacypermironnel/itisect-prof- 
ronnel.html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
New Jersey Department of  Health and Senior Services, 
“IHazardous Substance Fact Sheet, Ronnel,” Trenton, 
NJ (May 1998). 
l i t t~ : / / \~~~~v.s ta te .n i .us~hea l th ieoh/ i - tk~~cb/ l637 .pdf  

Rotenone 

Use Type: Insecticide and acaracide 

CAS Number: 83-79-4 
Forniulri: C23H2206 
Alert: A General Use Pesticide (CUP). Because of its low 
toxicity, rotenone has been used in  combination with 
pyrethrum and DDT. 
Synoiiynzs: (l)Benzopyrano(3,4-b)furo(2,3-H)( 1 )  
benzopyrano-6(6aH)-one ,  1,2,12,12a-tetrahydro-8.9- 
dimethoxy-2-( 1 -inethylethenyl)-, [2R(-2a,6aa, 12aa)l; EN‘I’ 
133; “ 2 1 4 3 5 2  10; Hydrogenated rotenone; Rotenon; 
Rotenona (Spanish); Rotenone, hydrogenated; [2r- 
(2a,6aa, 12aa)]-1,2,12,12a-Tetrahydr0-8,9-dimethoxy-2-( I - 
inethylethenyl)[ I]-benzopyrano[3,4-b]furo[2,3-H][ 1 ]- 
benzopyran-6(6aH)one 
Trrirle Nriiiies: ACME@, PbiiGordon (USA); AROL 
GORDON DUST’: BARBASCOG; BONIDE C U K E  
ANDMELON DUST@’, Bonide Products (USA); CENOL 
GARDEN DUST’; CHEM FISH@; CHEM-MITEch,; 
CUBE@; C U B E  EXTRACT@; CUBE-PULVER@; 
CUBEROL’; CUBE ROOT’; CUBOR’; CUREX FLEA 

DKI-I<IL@; ENT- 1 33@; EXTRAX@; FISH-TOX@; GREEN 
CROSS WARBLE POWDER? HAIARI“: LIQUID 
DERRIS@; MEXIDE@; NICOULINE@; NOXFIRE”’; 
NOXFISH@; PARADERIL@; POWDER AND K001’” ;  
PRENTOX’, Prentiss Inc. (USA); PRO-NOX FISH@; RO- 
KO@; R O N O N E @ ;  R O T A C I  DE@; ROTEFIVE@; 

DUSTER@; DACTINOL’; DERIL’; DERRIN@; DERRIS@; 

ROTEFOUR@; ROTESSENOL~; SINID@; TOX-R@; 
TUBATOXIN@ 
Prorlircers: Bonide Products (USA); PbiiGordon (USA); 
Prentiss Inc. (USA); Rhone-Poulenc Agro (France) 
Cli eriiicrrl Cluss: Botanical 
EPA/OPP PC Cuile: 07 1003 
Ciiliforiiiri DPR Clieinicrrl Coile: 5 18 
ICSC Number: 0944 
R TECS Nuni ber: D 52 8 00 0 0 0 
EEC Number: 650-005-00-2 
EINECS Number: 20 1-50 1-9 
Uses: Rotenone is a selective, non-specific botanical 
insecticide with some acaricidal properties, and used i n  
agriculture to control insects on vine fruit, flowers and 
vegetables. Rotenone is used in home gardens for insect 
control, for lice and tick control on pets, and for fish 
eradications as part of water body management. Rotenone 
is a rotenoid plant extract obtained from such species as 
barbasco, cub, haiari, nekoe, and timbo, members ofthe pea 
(Legum inosae) family. 
Crrrciiiogeri/l~nzriril Clirssificiitiotis 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: CAUTION or DANGER, depending 
on the formulation. 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulrtory Authority: 

Air Pollutant Standard Set (ACGIH)(’] (DFG)“’ (HSE)‘”’ 
(OSHA)i58) (Several States)‘“) 
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Permissible Exposure Limits for Chemical Contaminants 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Canada, WHMIS. Ingredients Disclosure List 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: Rotenone is a white crystalline solid when 
pure. Oxidation will cause yellowing to bright red coloring. 
Odorless. Sprays may be dissolved in xylene or kerosene. 
Practically insoluble iii water; solubility = 10-12 ppin @ 
100°C. Molecular weight = 394.43. Boiling point = 

2 10-220°C @ 0.5 iiiin (decomposes). MeltingiFreezing 
point = 164°C; also reported (9178°C. Vapor pressure = 1 
x = 4.12. Values at or above 
3.0 are likely to bioaccumulate in marine organisms. 
Iiiconipatibilities: Strong oxidizers and alkalies. 
Perniissible Exposure Liniits iiz Air: The OSHA/NIOSH 
TWA”’, the DFG MAK‘”, the HSE‘73’ TWA and ACGIH“) 
TWA value is 5 mgiin’. The STEL set by HSE‘”) is 10 
ingild. The NIOSIH‘” IDLH level = 2,500 mgIiii3. Several 
states have set guidelines or standards for rotenone in 
ambient“”) air ranging from 1.67 pgim’ (New York) to 50.0 
pgim’ (Florida and South Carolina) to 50.0-1 00.0 pgim’ 
(North Dakota) to 80.0 , u g h 3  (Virginia) to 100.0 pgim’ 
(Connecticut) to 1 19.0 , ugh’  (Nevada). 
Deterriiiiiritioiz in Air: Filter; CH’CN; High-pressure liquid 
chroinatographyiUltraviolet detection; NIOSH IV, Method 
#5007”8’. 
Permissible Coiiceiitration ill Wrrter: The state of Maine 
has set a guideline for rotenone in drinking water of 4.0 

Ruutes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrimi fir1 Effects ririrl Syniptonis 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Eye contact can cause severe irritation and 
permanent damage. Exposure can cause numbness of the 
mucous membrane; nausea, vomiting, abdominal pain; 
muscular tremors, incoherence, clonic convulsions; stupor. 
May cause a severe drop in blood sugar. Higher exposures 
can cause pulmonary edema, a medical emergency that can 
be delayed for several hours. This can cause death. 
Lvrzg Ternz Exposure: May affect the liver and kidneys. 
There is limited evidence that rotenone causes cancer ofthe 
liver and breast in animals, and damage to the developing 
fetus. There is limited evidence that this chemical is stored 
in breast milk and passed on to nursing infants. Repeated 
skin contact can cause severe rash. 
Poiiits of Attrick: Central nervous system, eyes, respiratory 
system; liver and kidneys. 
Medical Surveillririce: Consider the points of attack in 
preplacement and periodic physical examinations. Lung 
function tests. Blood sugar. Liver or function tests. 

(C ALiOSH A) 

Appendix B) 

mmHg @ 20°C. Log 

pg”‘6”. 

FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. If this chemical has been inhaled: remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
Medical observation is recommended for 24 to 48 IioLtrs 
afier breathing overexposure, as pulmonary edema may be 
delayed. As first aid for pulmonary edema, a doctor or 
authorized paramedic may consider administering a 
corticosteroid spray. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Rotenone,” Oregon State University. 
C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:i~extosnet.ot-st.ecluI~i~s~rote~ione.litm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Rotenone,” Trcnton NJ 
( M a r c h ,  1 9 8 9 ,  r e v .  O c t o b e r  2 0 0 0 ) .  
1ittp:liwww.state.n j .usIhealthleoIi/itkweb! 1 63 8.pd f 
California Environiiiental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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Salicylic Acid 

Use Type: Fungicide, insecticide and microbiocide 
CAS Number: 69-72-7 
Formulrr: C7H,03; C,H,(OH)COOH 
Alert: There are no salicylic acid products currently 
registered with the U.S. EPA. 
Synoizy m: Ac i de sa I i c i I i que (French) ; Ac ido sal i c i 1 ico 
(Italian); Benzoic acid, 2-hydroxy; o-Hydroxybenzoic acid; 
2-Hydroxybenzoic acid; Keralyt; Orthohydroxybenzoic acid 
Trade Nrintes: RETARDER W@; SA@; SAX@ 
Prorlircers: Alquimia Mexicana (Mexico); Aka Laboratories 
(India); Archimica (UK); Atofina (France); Bayer 
Chemicals (Germany); Cia. Universal de Industrias S.A. de 
C.V. (Mexico); Clariant (Switzerland); GFS Chemicals 
(USA); Merck (Germany); Mitsui Chemicals (Japan); 
Rhodia Pharmaceutical (France); Rhone-Poulenc (France); 
Total Specialty Chemicals (USA) 
Clieniicrrl Clrrss: Benzoic acid 
EPMOPP PC Corle: 076602 
Crrlijioririrr DPR Clieniicrrl Corle: 1 170 
ICSC Number: 0563 
RTECS Nimzber: VOO525000 
EINECS Number: 200-7 12-3 
Uses: Used in manufacture of aspirin, salicylates, resins, as 
a dyestuff intermediate, pre-vulcanization inhibitor, 
analytical reagent, antiseptic and food preservative. No 
pesticide uses registered with the U.S. EPA. 
Descriptiun: White crystalline solid; needles. Practically 
insoluble in water; solubility = 1700 ppm @ 20°C; 2,059 
ppm @ 25°C. Molecular weight = 138.14. Boiling point = 

2 1 I “C. MeltingiFreezing point = 157°C. Vapor Pressure = 

7.9 x I O - ~  inbar @ 24°C. Flash point = 157°C. Autoignition 
temperature = 540°C. Explosive limits: LEL = 1 . 1  % @ 
200°C; UEL = ?. Hazard Identification (based on NFPA- 
704 M Rating System): Health 0, Flainmability 1 ,  Reactivity 
0. Log K O ,  = 2.25 (est). Unlikely to bioaccumulate in 
marine organisms. 
Iitconiprrtibilities: Iron salts, lead acetate, iodine. Forms an 
explosive mixture in air. 
Periiiissible ESyosiire Limits in Air: No standards set. 
Perntissible Coiiceritrrrtioii in Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eutry: Ingestion, inhalation, eyes and/or skin 
contact. Absorbed through the skin. 
Hariiiful Effects r r n d  Syniptonis 
Short Term Exposure: Overexposure may affect the central 
nervous system and the body’s acid-base balance, causing 
delirium and tremors. Inhulution: May cause ringing in the 

ears, confusion, rapid pulse and breathing, headache, 
dizziness, nausea and vomiting. Skin: May be very irritating 
and cause skin sores. May act as a systemic poison if 
applied to large areas of the skin. Eyes: Causes irritation; 
may be severe. Ingestion: 10 grams may cause headache, 
dizziness, nausea and vomiting. Death may occur from 
ingestion of about 1 ounce. 
Long Term Exposure: Repeated large doses may cause, in 
addition to the symptoms listed above, abdominal pain, loss 
of appetite, heartburn, poor digestion, stomach ulcers, 
bleeding of the stomach, iron-deficiency anemia, 
restlessness, incoherent speech, tremor, kidney damage, 
coma, convulsions and death. Repeated or prolonged 
contact with skin may cause acne-like skin sores. 
Points of Attrrck: Skin, blood and kidncys. 
Medicti1 Sirrveilkriice: Complete b I ood c o w  t . Kidney 
function tests. Evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stoppcd. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Nofc  tophys i c i~ i~  or ciiifhorized 
niedicul peysonnel: Induced vomiting, gastric lavage, 
activated charcoal, or a combination of these, may be 
necessary to clear the gastrointestinal tract. Sodium 
bicarbonate (IV) with added potassium may be necessary for 
blood acidosis. 
References: 

New York State Department of Health, “Chemical Fact 
Sheet: Salicylic Acid,” Albany, NY, Bureau of Toxic 
Substance Assessment (April 1986). 

9 California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Set hoxyd i m 

Use Type: Herbicide 
CAS Nirmber: 7405 1-80-2 
Forinirlrr: C , ,H,,NO,S 
Synoitynts: Caswell No. 072A; 2-Cyclohexen- I -one, 2-1 1 - 
(ethoxyimino)butyl]-5-[2-(etliylthio)propyl]-~-liydroxy-; 2- 
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[ 1 -(Ethoxyimino) butyl]-5-[2-(ethylthio)propyl]-3-hydroxyl- 
2-cyc lohexen-  1 - o n e ;  C y e t h o x y d i m ;  (+)-2-[ 1 - 
(ethoxyimino)butyl]-5-[2-(ethylthio)propyl]-~-hydroxy-2- 
cyclohexen-1-one; 2-[ l-(Ethoxyimino)buty1]-5-[2- 
(ethylthio)gropyl]-3-hydroxy-2-cyclohexen- 1 -one; 2-[ 1 - 
(Ethoxyimino)butyl]-5-[2-(ethylthio)propyl]-3-liydroxyl-2- 
cyclohexen-1 -one; (ZE)-2-( 1 -Ethoxyiininobutyl)-5-[2- 
(ethylthio)propyl]-3-hydroxycyclohex-2-enone; Setlioxydim 
cyclohexanone herbicide 
Trade Nrrmes: ALJADEN@ ; ALLOXOL' S ;  ARD 34102'; 
BASF 9052@, BASF Agricultural Products (Germany); 
CHECKMATE@; CONCLUDE@, BASF Agricultural 
P rod u c t s F E RV 1 N A L@ ; 
GRASIDIM@; GRASSOUT', BASF Agricultural Products 
(Germany); NABU@; NP-55@; POAST', BASF Agricultural 
Products (Germany); TRITEX-EXTRA@; ULTIMA@, BASF 
Agricultural Products (Germany); VANTAGE@ 
Prorlucers: BASF Agricultural Products (Germany); 
Cangzhou Green Chemical Co. (China) 
Clretizicrrl Cliiss: Cyclohexanone derivative 
EPMOPP PC Code: 12 100 I 
C(rliforiri(r DPR Clrenzicrrl Code: 2 177 
RTECS Number: GW7191000 
Uses: A selective post-emergence herbicide used to control 
annual and perennial grass weeds in  broad-leaved 
vegetables, field crops, fruit, ornamentals and indoor 
applications. 
U.S. Mrrsinzunz A110 wrrble Resirlwe Levels for  Setlrosyrlinr 

( G e r in any ) ; EX PAN D a; 

(40 CFR 180.412): 
CROP 
Alfalfa, forage 
Alfalfa, hay 
A Imond, hu I Is 
Apple, pomace, wet & dry 
Apricot 
Artichoke, globe 
Asparagus 
Bean, dry 
Bean, forage 
Bean, hay 
Bean, succulent 
Beet, garden 
Beet, sugar, molasses 
Beet, sugar, roots 
Beet, sugar, tops 
Blueberry 
Caneberry subgroup 13a 
Canolairapeseed 
Canolairapeseed, meal 
Carrot, roots 
Cattle, fat 
Cattle, meat 
Cattle, mbyp 
Cherry, sweet 
Cherry, tart 

ppm CFR 
40 
40 

2 
0.8 
0.2 
5 
4 

20 
15 
50 
15 

1 
10 

1 
3 
4 
5 

35 
40 

1 
0.2 
0.2 
1 
0.2 
0.2 

Citrus, dried pulp 
Citrus, molasses 
Clover, forage 
Clover, hay 
Coriander, leaves 
Corn, field, grain 
Corn, forage 
Corn, stover 
Corn, sweet, forage 
Corn, sweet, kernel plus cob 

with husks removed 
Corn, sweet, stover 
Cotton, seed, soapstock 
Cotton, undelinted seed 
Cranberry 

Flax, meal 
Flax, seed 
Flax, straw 
Fruit, pome 
Goat, fat 
Goat, meat 
Goat, mbyp 
Grape 
Grape, raisin 
Hog, fat 
Hog, meat 
Hog, mbyp 
Horse, fat 
Horse, meat 
Horse, mbyp 
Horseradish 
Juneberry 
Lentil 
Lingonberry 
Milk 
Nectarine 
Nut, tree, group 14 
Pea, dry 
Pea, field, hay 
Pea, field, vines 
Pea, succulent 
Peach 
Peanut 
Peanut, soapstock 
Peppermint 
Pistachio 
Potato, granules/flakes 
Potato, processed 
potato waste 

Poultry, fat 
Poultry, meat 
Poultry, mbyp 
Safflower 
Salal 

Egg 

1.5 
1.5 

35 
50 
4 
0.5 
2 
2.5 
3 

0.4 
3.5 

15 
5 
2 
2 
7 
5 
2 
0.2 
0.2 
0.2 
1 
1 
2 
0.2 
0.2 
1 
0.2 
0.2 
1 
4 
5 

30 
5 
0.5 
0.2 
0.2 

40 
40 
20 
10 

25 
7 5  
30 
0.2 
8 

8 
0.2 
0.2 
2 

15 
5 

0.2 
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Sheep, fat 0.2 
Sheep, meat 0.2 
Sheep, inbyp 0.2 

Soybean, hay 10 
Spearmint 30 
Strawberry 10 
Sunflower, meal 20 
Sunflower, seed 7 
Tomato, concentrated products 24 
Tomato, dried pomace 12 
Vegetable, brassica, 

leafy, group5 5 
Vegetable, bulb I 

Vegetable, fruiting, group 8 4 

brassica, group 4 4 

corm, subgroup 1 c 4 

Soybean 16 

Vegetable, cucurbit, group 9 4 

Vegetable, leafy, except 

Vegetable, tuberous and 

Crrrciiiogeii/l-lrrzcrrrl Clrrssijiccitioiis 
Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regiilrrtory Autliority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
FIFRA, 40CFR185: tolerances for pesticides in food 
FIFRA, 40CFRl86: tolerances for pesticides in animal 
feeds 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de inininiis concentration 
reporting level: 1 .0% 

Description: Amber color, oily liquid. Odorless. 
Flammable. Molecular weight = 327.47. Practically 
insoluble in water. Vapor pressure = 1.6 x lo-’ mmHg @ 
20°C. Hazard Identification (based on NFPA-704 M Rating 
System): Health 2, Flaininability 2, Reactivity 0. 
Iitcoiiiprrtibilities: Incompatible with strong acids, oxidizers 
(chlorates, nitrates, peroxides, permanganates, perchlorates, 
chlorine, bromine, fluorine, etc). Contact inay cause fire and 
explosions. 
Periiiissible Coiiceiitrritioii iii Wuter: No criteria set. 
Runofffrom spills or fire control inay cause water pollution. 
Routes of Entry: Ingestion, inhalation, skin contact. 
Hririilfil Effects riiirl Syniptona 
Sliort Term Espasure: Contact may burn eyes, skin, and 
respiratory tract. Toxic if ingested. 
Points of Attrick: Consult a physician if poisoning is 
suspected or if redness, itching, or burning of the eyes or 
skin develop. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 

0 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do no/ i i d ~ c e  
voiniting Lvhen~~i~iiizilutions coiitaiiiingpetrolcuiii solvents 
m e  ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits. 
“Sethoxydim,” 40 C F R  1 8 0 . 4  12 ,  http:/’ i  
www.epa..cov/pesticides/food/viewtols. htin 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Sethoxydim,” Oregon 
State University, Corvallis, OR (June 1996). 
h 11 1) :/’/ex to?: n c t.01-s t . edu ip i pdse tli oxy d . 17 tm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Siduron (ANSI) 

Use Type: Herbicide 
CAS Number: 1982-49-6 
Foriiicr lrr: C , H zoN,O 
Syiioiiyiiis: 1 -(2-Methylcyclohexyl)-3 -phenylurea; N-(2- 
Met h y I c y c I oh e x y I )  - N ’- p 11 en y I urea;  N -  ( 2 - 
methylcyclohexy1)-N’-phenyl- 
Trride Nrinzes: GREENFIELD@, Lebanon Seaboard (USA); 
GRO-TONE@, Vigoro (Canada), canceled; H- 13 IS’, 
DuPont Crop Protection (USA); TREY@; TUPERSAN@, 
Gowan Company (USA) 
Prohcers: Bonide Products (USA); DuPont Crop 
Protection (USA); Gowan Company (USA); Lebanon 
Seaboard (USA); Vigoro (Canada) 
Cli eiiiicul Clri.s.s: Substituted urea 
EPA/OPP PC Corle: 035509 
C(ilifuriiiri DPR Clieiizicril Code: 603 
Uses: A pre-emergence herbicide used to control annual 
grasses, e.g., crabgrass, foxtail, and barnyard grass. Used on 
newly seeded or established turf and lawn grasscs and as 
pre-emergence treatment to bare soil following spring 
seeding. 
Crrrciiio~eii/Hrrzrir~i Clrissijicritiuiis 
Label Signal Word: CAUTION 
Regiilutory Authority: 

The “Director’s List” (CAL/OSHA) 
Description: Colorless crystalline solid. Odorless. Soluble 
in water; solubility = 18.3 ppm @ 25°C. Molecular weight 
= 232.35. MeltingiFreezing point = 135°C. Vapor pressure 
= 4 x lo-’ ininHg @ 20°C. Log KO, = 3.1. Values above 3.0 
are likely to bioaccumulate i n  marine organisms. 

U re a ,  

AB 1803-Well Monitoring Chemical (CAL) 



 

Silvex 781 

Deteriitiiiiitioiz in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Pernzissible Conceiitriition in Wiiter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrimifrrl Effects ririrl Syntptonts 
Short Terni Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
severe irritation or burns. 
Points of Attrick: Skin 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate inmediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. Do 
not make an unconscious person vomit. 
Rej&wices: 

Pesticide Management Education Program, “Siduron 
(Tupersan) Herbicide Profile 2/85,” Cornell University, 
Ithaca, NY (February 1985). 
http:iipinep.cce.cornelI.edu/profi lesiherb- 
growthre~isethoxydiin-vernolateisiduron/lierb-prof- 
siduron.html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Silvex (ANSI) 

Use Type: Herbicide and plant growth regulator 
CAS Number: 93-72-1 
Fornirrlii: C,H,CI,O,, CI,C,H20CH(CH,)COOI 1 
Alert: All registered uses of silvex in  the U.S. were canceled 
in 1979 and all tolerances revoked effective June 16, 1993. 
Synoityiizs: Acide, 2-(2,4,5-trichloro-phenoxy) propionique 
(French); 2 -( 2,4,5 -t r i c I o ro fe nos s i)- p ro p i o n i co 
(Italian); Fenoprop; 2,4,5-TC; 2,4,5-TCPPA; 2,4,5-TP; 
2(2,4,5-trichloor-fenoxy)-propionzuur (Dutch); 2-(2,4,5- 
T r i c h I o r o p h e n o x y )  p r o p  an  o i c a-  ( 2 , 4 , 5  - 
Trich1orophenoxy)propanoic acid; 2,4,5-Trichlorophenoxy- 
a-; 2-(2,4,5-Trichlor-phenoxy)propionsaeure (German) 
Trrirle Nriiizes: AMCHEN 2,4,5-TP@; AQUA-VEX@; 
COLOR-SET@; DED-WEED@; DOUBLR STRENGTH@; 
FENOPROP@; FENOMORE@; FRUIT-O-NET@; 

Acid o 

ac id  ; 

FRUITONE T@; KURAN@; KURON@; KUROSAL@; 
KUROSALG@; MILLER N U  SET@; PROPON@; SILVI- 
RHAP@; STA-FAST@; SILVEX HERBICIDEa 
Clienzicril Clriss: Chlorophenoxy acid or ester 
EPMOPP PC Corle: 082501 
Crrliforiiiri DPR Cliemiciil Code: 530 
RTECS Number: UF8225000 
EINECS Number: 202-27 1-2 
Uses: There are no silvex products currently registered by 
the U.S. EPA. I t  is applied to woody plants, primarily on 
fence lines around pasture land. 
Crirciiiogeii/Hrizrirrl Clrissijicri t ioii 5 

U.S. EPA Carcinogens: Group D, unclassifiable, 
inadequate date 
IARC: Group 2b, possible carcinogen 
Label Signal Word: CAUTION 
Regrrlritory Authority: 

Carcinogen (Human Suspected) (IARC)‘”) 
Banned or Severely Restricted (Several Countries) 
(UN)‘”’ 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
The “Director’s List” (CALIOSHA) 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below) as 2 ,4 ,5-~1  
acid. 
EPA Hazardous Waste Number (RCRA No.): U233 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
zrgiL): 8 150(2) 
Safe Drinking Water Act: MCL, 0.0 I mg/L; MCLG, 0.0 I 
nig/L; Regulated chemical (47 FR 9352) as 2,4,5-TP 
RCRA 40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.72; Nonwastewater 
(ingikg), 7.9 
SuperfundiEPCRA 40CFK302.4 RQ: CERCLA, I00 lb 
(45.4 kg) 

Description: Colorless crystalline solid or powder. 
Practically insoluble in water; solubility = 150 ppni @ 25°C. 
Boiling point = @ >149”C @ 1 atm. MeltingiFreezing point 
= 182°C. Vapor pressure = I x I O-, mmHg @ 20°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 2, Flainniability I ,  Reactivity 0. 
l i t  coiiipritibilities: Strong ox id izers . 
Permissible Exposure Limits iit Air: No standards set. 
Perniissible Coiiceittrutioii iii Writer: Surface water levels 
should never exceed 2.5 ppb silvex (butoxyethyl ester); 2.0 
ppb (propyleneglycolbutylether ester) (U.S. EPA). R~iiioff 
from spills or fire control inay cause water pollution. 
Rorrtrs of Entry: Inhalation, ingestion, skin and/or cyc 

contact. 



 

782 Simazine 

Hrirriiful Egects and Syniptonis 
Slzort Terni Exposure: May cause skin and eye irritation. 
Poisonous by ingestion. Approximate lethal dose = 2.4 
tablespoonful/l50 Ib man. 
Long Terni Exposure: Silvex has caused liver and kidney 
damage in experimental animals. 
Poitits of Attack: Liver, kidneys, skin and eyes. 
Merlictil Surveillait ce: Liver and kidney function tests . 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
Re fireit ces: 

New Jersey Department of Health and Senior Services, 
"Hazardous Substance Fact Sheet, 
Trichlorophenoxypropionic Acid," Trenton, NJ 
(November, 200 I ) .  
h ttp://wvw. s tat e . ii i . ush  ea I tli/eoh!rt kwe bi I 8 99. pd f 
California Environmental Protection Agency "Chemical 
List of  Lists," Sacramento CA (February 1997). 

Simazine (ANSI) 

Use Type: Pre-emergence herbicide and algicide 
CAS Nuniher: 122-34-9 
Fornirrlrr: C,H , 2C IN 
Alert: A Restricted Use Pesticide (RUP) for all land uses 
because of its potential to contaminate ground water. Human 
toxicity (long-term): High 
S ~ I Z ~ I ~ J V I ~ S :  A 2079; AI3-5 1 142; 2,4-Bis(aethylainino)-6- 
chlor- 1,3,5-triazin (German); 2,4-Bis(ethylainino)-6-chloro- 
s-triazine; Caswell No. 740; 2-Chloro-4,6-bis(ethylarnino)- 
I ,3 ,j-triazine; 1 -Chloro-3,5-bis(ethylainino)-2,4,6-triazine; 
2-Chlor0-4,6-bis(etliylainino)-s-triazine; 6-chloro-N,N- 
diethyl- 1,3,5-triazine-2,4-diainine; 6-Chloro-N2,N4-Diethyl- 
1,3,5-triazine-2,4-diainine; 6-chloro-N,N'-diethyl- 1,3,5- 
triazine-2,4-diyldianiine; NSC 25999; Siinazina (Spanish); 
s-Triazine, 2-chloro-4,6-bis(ethylamino)-; 1,3,5-Triazine- 
2,4-diamine, 6-chloro-N,N'-diethyl- 
Trade Nirnies: AKTINIT S'; ALCO@, Ainvac Cheinical 
(USA); AQUAZINE"; ATLAS SIMAZINE', Whyte 
A gr o ch e i n  i c a I s B I T E M 0 L@; 
CALIBER@; CDT@; C EKU S AN@; CEKUZ IN A- S@; 
FRAMED@; G 27692@, Ciba-Geigy (Switzerland); GEICY 

( U K ) ; BAT A Z  IN A"; 

27692", Ciba-Geigy (Switzerland); GESARAN@; 
GESATOP"; GESATOP-50@; H 1803"; HARLEQUIN@, 
Makhteshim-Agan Industries (Israel); HERBAZIN@ 500 
BR, Milenia Agro Ciencias (Brazil); HERBAZIN' 50, 
Milenia Agro Ciencias (Brazil); HERBEX@; IHERBOXY@; 
HUNGAZIN DT"; OXON ITALIA SIM-TROL", OXON 
Italia S.p.A. (Italy); PREMAZINE@; PRIMATEL S@; 
PRIMATOL S@, Makhteshim-Agan Industries (Israel); 
PRINCEP@, Syngenta (Switzerland); PRINCEP@ SOU', 
Syngenta (Switzerland); SIMADEX'; SIMANEX? 
SIMAZINE" 8OW; SIMAZAT@, Drexel Chemical (USA); 
SIM-TROL@, Sipcain Agro USA (USA); TAFAZINE'; 

TOTAZlNE@; TRIAZINE A 384@; W 665SN; WEEDEX"; 

Proilucers: Agan Chemical Manufacturers Ltd. (Israel); 
Ainvac Chemical (USA); Atanor S.A. (Argentina); Bharat 
Pulverizing Mills (India); Biesterfeld Sieinsgluess 
International. GinbH (Gerniany); Calliope (France): Ciba- 
Geigy (Switzerland); Cyanamid (USA); Drexel Chemical 
(USA); Ehrenstorfer, Dr. (Germany); Makhteshim-Agan 
Industries (Israel); Milenia Agro Ciencias (Brazil); 
Monsanto (USA); Montedison (Italy); Nihon Nohyaku 
(Japan); Nippon Kayaku (Japan); Nissan Chemical 
Industries (Japan); OXON Italia S.p.A. (Italy); Rhonc- 
Poulenc (France); Rallis India (India); Shenzhen Guomeng 
1 n d u s t r y  S i g m a -  A 1 d r i c h 
Laborchernikalien (Germany); Sipcain Agro USA (USA); 
Syngenta (Switzerland); United Agri Products (UAP); 
Vijayalakshini Insecticides and Pesticides (India); Wliyte 
Agrocheinicals ( U K ) ;  Zhejiang Changxing Zhongshan 
Chemical Industry (China) 
Cli enticrrl Clms: Triazi ne 
EPMOPP PC Code: 080807 
Cirliforniii DPR Clieniicirl Code: 53 1 
ICSC Nirnzber: 0699 
RTECS Number: XY5250000 
EEC Nirntber: 612-088-00-3 
EINECS Number: 204-53 5-2 
Uses: Siinazine, a pre-emergence selective herbicide. is 
severely regulated because of  effect on humans through 
ground and drinking water. It is used to control broad- 
leaved weeds and annual grasses i n  corn, sorghum, sugar 
cane and other field crops, artichokes, asparagus, berry fruit, 
nuts, citrus crops, coffee, hops, oil palms, olives, vegetables 
and ornamental crops, turf grass, orchards, and vineyards. 
At higher rates, it is used for non-sclcctive weed control i n  
industrial areas. Before 1992, simazine was used to control 
submerged weeds and algae in  large aquariums, farm ponds, 
fish hatcheries, swiinining pools, ornamental ponds, and 
cooling towers. Siinazine is available in wettable powder, 
watcr dispersible granule, liquid, and granular formulations. 
It may be soil-applied. 

T A F A Z I N E ~  50-W; T A N Z I N E ~ ;  T A P H A Z I N E ~ ;  

ZEAPUR@ 

C o ., L t d . ( C  h i n a )  ; 



 

Simazine 783 
U. S. Mrixiniirnz A Ilo w able Resirlu e Levels for Sitii miit e (4 0 Cwciii ogeii/Hnziirrl Cl(issifications 
CFR 180.213): 
CROP 
Alfalfa, forage & hay 
Almond and hulls 

Artichoke, globe 
Asparagus 
Avocado 
Banana 
Bermuda grass, forage & hay 
Blackberry 
Blueberry 
Boysenberry 
Cattle, fat 
Cattle, meat & byproducts 
Cherry 
Corn, forage, grain & stover 
Corn, sweet, kernel plus cob 
with husks removed 

Cranberry 
Currant 
Dewberry 

Filbert 
Fish 
Goat, fat 
Goat, meat & byproducts 
Grape 
Grapefiuit 
Grass 
Grass, forage & hay 
Hog, fat 
Hog, meat & byproducts 
Horse, fat 
Horse, meat & byproducts 
Lemon 
Loganberry 
Milk 
Nut, Macadamia 
Olive 
Orange 
Peach 
Pear 
Pecan 
Plum 
Poultry, fat 
Poultry, meat & mbyp 
Raspberry 
Sheep, fat 
Sheep, inbyp 
Strawberry 
Sugarcane, cane 
Sugarcane, molasses 
Walnut 

Apple 

Egg 

PPm 
15 
0.25 
0.25 
0.5 

0.25 
0.2 

0.25 
0.25 
0.25 
0.02 
0.02 
0.25 
0.25 

0.25 
0.25 
0.25 
0.25 
0.02 
0.25 

0.02 
0.02 
0.25 
0.25 

10 

15 

12 

15 
15 
0.02 
0.02 
0.02 
0.02 
0.25 
0.25 
0.02 
0.25 
0.25 
0.25 
0.25 
0.25 
0.1 
0.25 
0.02 
0.02 
0.25 
0.02 
0.02 
0.25 
0.25 
1 
0.2 

U.S. EPA Carcinogens: Group C, possible carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory Authority: 

Air Pollutant Standard Set (former USSR)(")('"' 
AB 1803-Well Monitoring Chemical (CAL) 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
Actively registered pesticide in California. 
Safe Drinking Water Act: MCL, 0.004 mg/L; MCLG, 
0.004 mg/L; Regulated chemical (47 FR 9352) 
EPCRA Section 3 13 Form R de niiniiiiis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Descrbtion: Simazine is a combustible, white crystalline 
solid. Practically odorless. Practically insoluble in water; 
solubility = 4 ppm @ 20°C. Molecular weight = 201.68. 
MeltingiFreezing point = 226°C. Vapor pressure = 2.2 x 
lo-* mmHg @ 20°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health I, Flammability 1 .  
Reactivity 0. Log KO, = 2.3. Unlikely to bioaccumulate in 
marine organisms. 
Iizconiprrtibilities: A coin bust i b le so 1 id . I nc om pat i b 1 e wit I1 
strong oxidizers. 
Perniissible Esposirre Limits ill Air: The former USSR has 
set an MAC for simazine in workplace air'i5) of 2.0 mgim'.  
It has also set an MAC for ambient air in residential areas of 
0.02 mgim' both on a momentary and a daily average basis. 
Pertiiissible Concentrrition iii Wrrter: The former USSR"" 
has set an MAC in  water bodies used for fishery piirposes of 
2.4 pg/L and a limit in water bodies used for domestic 
purposes of zero. A lifetime health advisory of 35 pg/L has 
been developed by EPA (see reference below). Various 
states have developed guidelines for simazine in  drinking 
water(") ranging from 150 pg/L (California) to 430 pg/L 
(Maine) to 2,150 pgiL  (Wisconsin). 
Deterniiiiution iii Wrrter: Analysis of simazine is by a gas 
chromatographic (GC) method applicable to the 
determination of certain niti-ogen-phosphorus-containing 
pesticides in water samples. In this method, approximately 
1 liter of sample is extracted with methylene chloride. l'he 
extract is concentrated and the compounds are separated 
using capillary column GC. Measurement is made using a 
nitrogen-phosphorus detector. The method detection limit 
has not been determined for this compound but i t  is 
estimated that the detection limits for the method analytes 
are in the range of 0. I to 2 pgiL. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
con lac t . 
Hrrriizjir 1 Ejfects unrl Syniptoiin 
Short Term Exposure: May cause skin or eye irritation. 
Moderately poisonous if ingested. Approximate lethal dose 



 

784 Sodium Aluminum Fluoride 

= 1.5 cupful/l50 Ib inan. LD,, in range (rat) 1780-7000 
ingikg. No case ofpoisoning in inan froin siinazine has been 
reported, although exposure to simazine has caused acute 
and Subacute dermatitis in  the former USSR, characterized 
by erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Lorig Teriii Exposure: Repeated exposure may cause 
weight loss and reduced red blood cell count. Simazine fed 
to rats for 2 years @ 1 .O, 10, and 100 ppin produced 110 

difference between treated and control animals in gross 
appearance or behavior. The rats fed 100 ppin had 
approximately twice as inany thyroid and mammary tumors 
as the control animals, but it was stated that these were not 
attributable to siinaziiie. A 2-year chronic-feeding study of 
siinazine in dogs with siinazine 80W fed at 15, 150, and 
1,500 ppm showed only a slight thyroid hyperplasia at 1,500 
ppin and slight increases in serum alkaline phosphatase and 
serum glutamic oxalacetic transaininase in several of the 
dogs fed 1,500 ppin. 
Points of Attack: Blood 
Medical Sir rveillruice: Coin p le te b I ood co ti n t . 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereiices: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Simazine,” Oregon State 
Univers i ty ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
htt~:’!’extoxnet.ol.st.eduil,il)s~siinazine. htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ S i m a z i n e , ”  4 0  C F R  1 8 0 . 2 1 3 ,  
littp:l/w~~~~.epa.~ov/pesticides/food/viewtols.litin 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 7, No. 4, 109-1 13 (1987). 
U.S. Environmental Protection Agency, “Health 
Advisory: Simazine,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Sodium Aluminum Fluoride 

Use Type: Insecticide 

CAS Number: 15096-52-3 
Foriiiulrr: A I F,Na, ; Na, A IF, 
Syizoriyms: Aluminum sodium fluoride; Cryolite; ENT 
24,984; Greenland spar; Hexafluoroaluminato de trisodio 
(Spanish); Ice Spar; Kryolith (German): Mumfluorid 
(German); Natriuinhexafluoroaluininate (German); Sodium 
alum in o fl uor i de  ; Sod i ~i in 
hex afl u o r o a I u in in ate ; T r i n at r i u in h ex a f I u o r o a 1 u in i n  at 
(G eriiian); V i I1 i auin ite 
Trrrrle Nrrnzes: KRYOCIDE”, Cerexagri (France); 
CHIOLITE@; CRYOLITE 93@. AMVAC Chemical (USA); 
ICE-SPAR@; ICETONE? KOYOSIDE? KRIOLIT”; 
PROKIL@, Gowan (USA); VlLLlAUMlTEO 
Prorlucers: Ainvac Chemical (USA); Bayer CropScience 
(Germany); Cerexagri Inc (France); Gowan Company 
(USA); Quantum Chemicals (Australia) 
Cliemicrrl Clrrss: Inorganic fluorine compound; Inorganic, 
a I um i no fl uoride salt 
EPMOPP PC Corle: 075 10 1 
Crrlifvriiirr DPR Clieniicrrl Corle: 173 
RTECS Nuiiiber: WA9625000 
EINECS Nimzber: 239- 148-8 
Uses: Sodium aluminum fluoride is used as an insecticide 
on food crops and ornamentals, and also in aluminum 
refining and making ceramics, glass and polishes. Cryolite 
is used to control a variety of pests on cucurbits (melons, 
cantaloupe, water melon, pumpkins, all types of squash), 
fruiting vegetables (eggplant, pepper, broccoli, Brussels 
sprouts, cabbage, caulitlower, collards, head and leaf 
lettuce, kohlrabi), kiwi (in California only), pears, radish. 
cranberry and peaches. grapefruit, lemon, lime, orange, 
tangelo, tangerines, tomatoes, apples, potatoes, beans and 
grapes. Also on ornamental plants, woody shrubs and vines. 
Fish toxicity (tIire~liolr1)~~~): Very low-7784.44797 ppb. 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(rximuni A110 wrible Resirlire Levels for Cryolite (40 
CFR 180.145): The following crops have residue levels of 
7 ppm: Apricot, Blackberry, Blueberry, Boyscnbcrry. 
Broccoli, Brussels sprouts, Cabbage, Cauliflower, Collards, 
Cranberry, Cucumber, Dewberry, Eggplant, Fruit, stone, 
group 12, Grape, Kale, Kohlrabi, Lettuce, Loganberry, 
Melon, Nectarine, Peach, Pepper, Pluin. prune, fi-esh. 
Pu in p k i n , Rasp berry, Squash, Squash , s 11 miner, Straw berry, 
Tomato, Youngberry. The following crop has aresidue level 
of 15 ppin: Kiwifi-uit. 
Crrrciizogeri/~lrrzrirrl Cl(rssrjicrrtions 
U.S. EPA Carcinogens: Group D, unclassifiable. 
inadequate data 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrtory Autliority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)‘”) 

Sod i urn fluoal 11 in i nat e ; 

(0s  HA^ 
Actively registered pesticide in California. 
Canada, WHMIS, Ingredients Disclosure List 



 

Sodium Arsenite 785 

Description: Snow-white solid or vitreous mass. Crystalline 
solid (natural product may be colored reddish or brown or 
even black but loses this discoloration on heating); synthetic 
product is an amorphous powder. Odorless. Very slightly 
soluble in water. Molecular weight = 209.97. Density = 

2.95. MeltingiFreezing point = 995°C. Boiling point = 

(decomposes). 
Iiiconiputibilities: Strong acids and strong oxidizers. 
Pernzissible Exposirre Limits in Air: OSHA: 8-hr tiine- 
weighted average: 2.5 mgiin’ [fluoride (as (F)]; NIOSH‘? 
10-hr time-weighted average: 2.5 ing/m3 [fluorides (as (F)]; 
threshold-limit 8-hr time-weighted average (TWA) 2.5 
ing/in’ [fluorides (as (F)]. NIOSH IDLH = 250 ing F/in3 as 
Fluorides (F). 
Perinissible Conceiitratioii in Wrrter: As regards drinking 
water, u/u~i7inz1iii guidelines‘“) are 1.43 ing/L in 
Massachusetts and 5.0 ing/L in Kansas. F/uwide guidelines 
are 1.8 ing/L in Arizona, 2.4 mg/L in Maine and 4.0 mg/L 
according to EPA. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
Hirriilfrl Effects rind Syiizptoiiis 
SIi ort Tern? Exposure: Sodium a I urn i iium fluoride can 
affect you when breathed in. Eye contact can cause severe 
irritation, burns with possible loss of vision. Skin contact 
can cause irritation and even burns, especially if prolonged. 
Inhalation can irritate the nose, throat and air passages. 
Higher exposures can cause pulmonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death. Exposure can cause nausea, abdominal pain, 
diarrhea; salivation, thirst, sweating 
Long Tern? Exposure: Repeated exposure can cause stiff 
spine; calcification of ligaments of ribs, pelvis. Repeated or 
high exposures may cause permanent lung damage. 
Poiiits of Attuck: Eyes, skin, lungs and skeletal system. 
Merlictrl Sirrveillrrnce: Be fore beg i nn  i ng em p I o yin en t and 
at regular times after that, the following are recommended: 
L L I I I ~  function tests. Urine fluoride test (levels above 3 to 4 
mg/L at the end of exposure represent increased exposure) 
FirAtAiif: Speed in removing inaterial from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
iinmediately. Ifthis chemical has been inhaled, remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer promptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. If victim is coy~sc~oz~s, administer water, or milk. 
Do not induce vomiting. Medical observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 

aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Cryolite,” 40 CFR 1 80. 145, 
h t tp://wvw. epa. govipes ti c i des! Ibod h i  cwt o 1 s . I  I (in 
U.S. Environmental Protection Agency, 
“Reregistration Eligibility Decision (RED), Cryolite”, 
Office of Prevention, Pesticides and Toxic Substances. 
Washington, DC (August 1996). 
h ttix //www . e pa. ti0 v/REDs!OO 8 7 . 1 ~ 1  f 
Pesticide Management Education Program, “Cheinical 
Fact Sheet, Cryolite (Kryocide),” Cornell University, 
Ithaca, NY (June 1983). 
http://pmep.cce.cornell.edu/profiles/insect- 
initeicadusafos-cyroinazineicryol iteiinsect-prof- 
cryolite.html 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Sodium Aluminum 
Fluoride,” Trenton, NJ (September 1987, rev. April 

h t tp : IILVIYW. state . n i , u s/h e a I t hleohlrt kwe b: I 6 7 6 .  pd t 
2000). 

Sodium Arsenite 

Use o p e :  Insecticide, herbicide, fungicide and rodenticide 
CAS Nirmber: 1784-46-5 
Foriiiulrr: As02Na; NaAsO, 
Alert: This is a carcinogen and teratogen and should be 
handled with extreme caution. 
Syiioizjvizs: Arsenito sodico (Spanish); Arsenous acid. 
sodium salt; Arsenite de sodium (French); Disodium 
arsenate heptahydrate; Sodium dioxoarsenate; Sodium 
inetaarsenite 
Tririle Nimies: ATLAS A@; CHEM PELS C@; CHEM-SEN 
56@; KI LL-ALL@; PEN ITE@; PRODA LU MNOL 

Proilir cers : Great West ern I norgan i cs ( U S A) ; Luxem bou rg 
Industries (I srae I); W i I I i am B I yt he (U I<) 
Clieiiiicirl CI(r.s.s: Inorganic arsenic compound 
EPA/OPP PC Coile: 0 13603 
Cdifuniirr DPR Clreinicirl Code: 534 
R TECS Nunzher: CG3 675000 
EINECS Niriiiber: 232-070-5 
U.ses: This inaterial is used in manufacturing of arsenical 
soap for use on skin; treating vines against certain scale 
diseases; wood preservation; as a reagent in preparation of 
inethylene iodide; corrosion inhibitor; and as a non-selective 
herbicide, insecticides and other pesticides. Sodium arsenite 
is used for the treatment of fiingus disease on vines, clearing 
tropical plantation weeds and trees, and i n  sheep and cattle 

DOUBLE@; SODANIT@ 
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dips. However, there are no sodium arsenite products 
currently registered with the U.S. EPA. Sodium arsenite has 
been linked to an increase risk of testicular cancer. 
Ccrrciizogeii/Hcizrircl Clmsijicritions 
U.S. EPA Carcinogens: Not listed 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65:  Carcinogen 
IARC: Group I ,  known carcinogen 
Label Signal Word: DANGER 
W H O  Acute Hazard: Class 1 b, highly hazardous 
R e p  lei tory A u tli ority : 

Banned or Severely Restricted (Several Countries) 
(UN)(I3) 
Carcinogen User Register Chemical (CALIOSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants as inorganic arsenic compound 
Proposition 65 chemical (CAL) as inorganic arsenic 
compound 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) as 
arsenic compounds as inorganic arsenic compound 
Permissible Exposure Limits for Chemical Contaminants 
(CAL/OSHA) as arsenic compounds as inorganic arsenic 
compound 
The "Director's List" (CALIOSHA) 
Clean Air Act: List of high risk pollutants (Section 
63.74) as arsenic compounds. 
Clean Water Act: Section 3 I 1 Hazardous SubstancedRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 
3 13 Water Priority Chemicals (57FR4133 1 ,  9/9/92) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (22714,540 

SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) 
Air Pollutant Standard Set (ACGIH)"' (OSHA)'"' 
EPCRA Section 3 13 Form R de niiniimis concentration 
reporting level: 0.1% 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.101, Appendix B) as arsenates, liquid, 
n.0.s; arsenates, solid, n.0.s; arsenical pesticides liquid, 
toxic, flammable, n.0.s. 
Canada: Priority Substance List & Restricted 
SubstancesiOcean Dumping Forbidden (CEPA), 
National Pollutant Release Inventory (NPRI) (arsenic 
coin pounds) 

kg) 

Descri/ltion: Sodium arsenite is a white or grayish-white 
powder or flakes. Highly soluble in water. MeltingiFreezing 
point = 615°C. Hazard Identification (based on NFPA-704 
M Rating System): Health 3, Flaininability 0, Reactivity 0. 
Iizconzpe~tibilities: Chemically active metals. Arsine, a very 
deadly gas, can be released in  the presence of acid, acid 
mists, or hydrogen gas. 

Permissible Exposure Limits in Air: OSHA(2) has set a PEL 
of 0.010 mgiin' for inorganic arsenic. NIOSH'" 
recommends a limit of 0.002 mg/m3 not to be exceeded at 
any time. ACGIH") recommends a TWA of 0.01 ingiin'. 
The NIOSH"' IDLH level = [Ca] 5 mgim' as arsenic. 
Deteriiziiicitioii iiz Air: Filter; Acid; Hydride generation 
atomic absorption spectrometry; NIOSH IV Method 
#7900"8'. 
Perniissible Coriceiitrcitiori in Welter: EPA has set a limit of 
0.05 parts per million (ppm) for arsenic i n  drinking water. 
The U.S. EPA arsenic drinking water standard of 0.0 1 ppm 
(10 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in. the January 22. 2001 Federul 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppm (50 ppb). 'I'o protect 
freshwater aquatic life, total recoverable trivalent inorganic 
arsenic never to exceed 440 ,~rgiL. To protect saltwater 
aquatic life: 508 pgiL on an acute basis. To protect hiiniaii 
health: preferably zero. The former USSR-UNEPIIRPTC 
project(43) has set MAC values for inorganic arsenic 
coinpounds in water for domestic purposes at 0.05 mg/L and 
in water bodies for fishery purposes of 0.5 mg/L also. 
Deterniiricition in Welter: For uilvenic: The atomic 
absorption graphite furnace technique is often used for 
measurement of total arsenic in  water. I t  also has been 
standardized by EPA. Total arsenic may be determined by 
digestion followed by silver dietliyldittiiocarbaniat~~ an 
alternative is atomic absorption; another is inductively 
coupled plasma optical emission spectrometry. See OSHA 
Method #ID-1 05 for arsenic'58). 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed by the skin. 
Heiriilfrrl Effects cirirl Synzptoms 
Short Term Esposure: Sodiiiin arsenite is extremely toxic. 
Poisonous if swallowed or inhaled. Probable lethal dose 
(oral, human) = 5-50 mgikg. Between 7 drops and one 
teaspoon for 70 kg person ( 1  50 Ib). May irritate or biirn the 
skin, eyes, and inucoiis membranes. Skin contact can cause 
burning sensation, itching, and rash. Signs and symptoms of 
acute exposure to sodium arsenite may be severe and 
i nc I ude headache, vom it i ng, s to in ach pa i n , vom it i ng, cough, 
dyspnea (shortness of breath), hypotension (low blood 
pressure), and chest pain. Gastrointestinal effects include 
difficulty swallowing, intense thirst, generalized abdominal 
pain, vomiting, and painful diarrhea; blood may be noted i n  
the vomitus and feces. A weak pulse, cyanosis (blue tint to 
the skin and mucous membranes), and cold extremities may 
also be observed. Neurological effects include giddiness. 
delirium, mania, stupor, weakness, headache, dizziness, and 
fainting. Convulsions, paralysis, and coma may occur. 
Long Term E.~positre: Repeated or prolonged contact may 
cause skin sensitization and dermatitis. May affect the 
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peripheral nervous system, skin, mucous membranes, 
causing neuropathy, skin thickening and pigmentation 
disorders, ulcers and perforation of  nasal septum, and liver 
cirrhosis. Nerve damage may include “pins and needles,” 
burning, numbness, and later weakness in the limbs. This 
substance contains 50 to 75% arsenic and is carcinogenic to 
humans. Birth defects have been observed in animals 
exposed to inorganic arsenic. It is likely that health effects 
seen in children exposed to high amounts of  arsenic will be 
similar to the effects seen in adults. A probable teratogen in 
humans. 
Points of Attuck: Lymphatic system. Several studies have 
shown that inorganic arsenic can increase the risk of lung 
cancer, skin cancer, bladder cancer, liver cancer, kidney 
cancer, and prostate cancer. 
MetlictrlSurveillrrrzce: For those with frequent or potentially 
high exposure (half the TLV or greater, or significant skin 
contact), the following are recoininended before beginning 
work and at regular times after that: Exam of the nose, skin, 
eyes, nails and nervous system. Test for urine arsenic (may 
not be accurate within 2 days of  eating shellfish or fish; 
most accurate at the end of a workday). At NlOSH 
recommended exposure levels, urine arsenic should not be 
greater that 100 micrograms per grain creatinine in the 
urine. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give a slurry of 
activated charcoal in water to drink and induce vomiting. Do 
not make an unconscious person vomit. 
N o ~ e  to physician or authorked iiieclical personnel: For 
severe poisoning BAL has been used. For milder poisoning 
penicillamine (not penicillin) has been used, both with 
mixed success. Side effects occur with such treatment and 
it is never a substitute for coiltrolling exposure. It can only 
be done under strict medical care. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Sodium Arsenite,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 
1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Sodium Arsenite,” 
Trenton, NJ (January 1996, rev. March 2002). 
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Sodium Azide 

Use Type: Fungicide and neinatocide 
CAS Number: 26628-22-8 
Formulti: N,Na; NaNj  
Alert: N o  products currently registered by the U.S. EPA. 
Synonyms: Azida sodico (Spanish); Azoture de sodium 
(French); Caswell No. 744A; Hydrazoic acid, sodium salt; 
Natriuinazid (German); Natriuininazide (Dutch); NCI- 
C06462 
Trade Ntime.7: AI3-50436@: AXIUM‘; AZlDE@; AZIUM’; 
DAZOE@; KAZOE@; SMITE@, PPG Industries (USA). 
canceled; U-3886@ 
Producers: American Pacific (USA); ATOFINA Chemicals 
(France); Degussa (Germany); Eurolabs Ltd. (UK);  Merck 
(Germany); Mitsui Chemicals (Japan); Tokyo Kasei Kogyo 

Clr eniicril Clms: I norgan i c coin pou lid 
EPMOPPPCCorle: 107701;245100 usecodeNo.  107701 
Crrlifornirr DPR Clr enzicrrl Code: 
ICSC Number: 0950 
R TECS Number: V Y 8 05 0000 
EEC Number: 0 1 1-004-00-7 
EINECS Number: 247-852-1 
Uses: Sodium azide is used to replace methyl bromide in  
pesticide applications. It has been used for a wide variety of 
military, laboratory, medical and coinmercial purposes. I t  is 
used extensively as an intermediate in the production of lead 
azide, coininonly used in detonators and other explosives. It 
is used in automobile airbag inflation devices. One of  the 
largest potential exposures is that to automotive workers, 
repairmen and wreckers if sodium azide is used as the 
inflation chemical. Commercial applications include use as 
a fungicide, neinatocide, and soil sterilizing agent and as a 
preservative for seeds and wine. The luinbcr industry has 
used sodium azide to limit the growth of enzymes 
responsible for forination of brown stain on sugar pine, 
while the Japanese beer industry used it to  prevent the 
growth o f a  fungus which darkens its product. The chemical 
industry has used sodium azide as a rctarder in the 
manufacture of  sponge rubber, to prevent coagulation of 
styrene and butadiene latexes stored in contact with metals. 
and to dccoinpose nitrites in the presence of nitrates. There 
are no currently registered products by the U.S. EPA. 
Rejyiltrtory Authority: 

(Japan) 

Air Pollutant Standard Set (ACGI I 1)“) (DFG)‘” (HSE)‘”) 
(NIOSH)‘” (Several States)‘boJ 
Permissible Exposure Limits for Chemical Contaminants 
(CA L/OS If A) 
The “Director’s List” (CAL/OSHA) 
EPA Hazardous Waste Number (RCRA No.): PI05  
KCKA, 40CFR26 1, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
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SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 
(454 kg) 
EPCRA Section 3 13 Form R de ininiinis concentration 
reporting level: 1 .0%0 
Canada, WHMIS, Ingredients Disclosure List 

Description: Sodium azide is a colorless to white, odorless 
crystalline solid. Soluble in water; reaction; solubility = 

40% @ 10°C; 42 g/100 mL @ 18°C. Molecular weight = 

65.03. Boiling point=(decomposes above 280°C). 
MeltingiFreezing point = 275” (the solid crystals decompose 
and may explode below the MP with the evolution of 
nitrogen gas, leaving a residue of sodium oxide). 
I I ~  conzpcrtibi1itie.s: Contact with water f o r m  h yd razo ic acid . 
May explode when heated above the MeltingiFreezing 
point, especially on rapid heating. Reacts with acids, 
producing toxic, shock-sensitive, and explosive hydrogen 
azide. Reacts with benzoyl chloride and potassium 
hydroxide, bromine, carbon disulfide, copper, lead, nitric 
acid, barium carbonate, sulfuric acid, chromium (11) 
hypochlorite, diinethyl sulfate, dibromomalononitrile, silver, 
mercury. Over a period of time, sodium azide may react 
with copper, lead, brass, or solder in plumbing systems to 
form an accumulation of the HIGHLY EXPLOSIVE and 
shock-sensitive compounds of lead azide and copper azide. 
Permissible Exposure Limits in Air: There is no OSHA“) 
PEL. NIOSH‘” recommends a ceiling of 0.1 1 ppin as 
hydrazoic acid a ceiling of 0.3 ingiiii’ as sodium azide. 
ACGIH“) recoininends a ceiling value of 0.1 ppin (0.3 
mgiin’). The HSE‘”) has set a STEL of 0.3 ingiin’. The 
DFG”) has set an MAK of 0.07 ppin (0.2 nigiin’). Several 
states have set guidelines or standards for sodium azide in 
ambient air(6o) ranging froin 0.7 pgim:’ (Nevada) to 2.5 
pgim’ (Virginia) to 3.0 pgiin’ (North Dakota). 
Deterniirzcition in Air: FilteriSi gel (special coating must be 
added); NaHC0,/Na2C0,; Ion chroinatographyill Itraviolet- 
Visible spectrophotometry; OSHA Method #ID 12 1 .(’*I 
Perniissible Concentrution iri Wuter: No criteria set, but 
runoff froin spills or fire control may cause water pollution. 
Roirtes of Entry: Inhalation, ingestion, skin contact. 
Absorbed through the skin. 
Hrrriilfrrl Effects rind Syitiptonis 
Short Terrti Exposure: Severely irritates the eyes, skin, and 
respiratory tract. Contact with skin causes redness and pain. 
Contact with eyes causes redness, pain, and blurred vision; 
may cause loss of vision. Inhalation or ingestion causes 
dizziness, weakness, blurred vision, slight shortness of 
breath, Hypotension, slowed heart rate, abdominal pain and 
spasms. Serious cases of exposure may result in 
convulsions, unconsciousness and death. Exposure slightly 
above the exposure limits in  air can cause death by affecting 
the central nervous system. Azides can cause blood pressure 
to drop and thus have action similar to cyanides and nitrites. 
Higher exposures can cause pulmonary edema, a medical 
emergency that can be delayed for several hours. This can 
cause death. Sodium azide is a broad-spectrum, metabolic 

poison that interferes with oxidation enzymes and inhibits 
nuclear phosphorylation. Although the effects in these 
systeins are complex, there is general agreement that azidc 
causes a dissociation of phosphorylation and cellular 
respiration. For this reason parallels have been drawn to 
other metabolic inhibitors such as cyanide, malonitrile, and 
fluoride. 
Lorig Term Esyosirre: May cause kidney damage. Sodium 
azide is a potent mutagen in barley, peas, rice, and 
soybeans. It is also a very effective mutagen in bacteria. Its 
potency as a mutagen is comparable to the nitrosamines as 
a class. For these reasons sodium azide has becn suspected 
of being a carcinogen. However. several studies have been 
performed to determine whether it is. I n  each instance the 
results were negative. 
Poiizts of Attuck: Eyes, skin, central nervous system, 
cardiovascular system and kidneys. 
Meilicrrl Surveillmzce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Exam of the nervous system and vision (including visual 
fields). Lung function tests. Consider chest x-ray after acute 
overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscioz~s, administer water, or milk. Do not induce 
voiniting.Medical observation is recommended for 24 to 48 
hours after breathing overexposure, as pulmonary edema 
may be delayed. As first aid for pulmonary edema, a doctor 
or authorized paramedic may consider administering a 
corticosteroid spray. 
References: 
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U.S. Environmental Protection Agency, “Chemical 
Profile: Sodium Azide,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 

Sodium Benzoate 

Use Type: Fungicide and insecticide 
CAS Number: 532-32-1 
Foriiiulr: C,H,Na02; C,H,COONa 
Synoriynis: Antiinol; Benzoate of soda; Benzoate sodium; 
Benzoesaeure (Na-salz) (German); Benzoic acid, sodium 
salt; Sobenate; Sodium benzoic acid 
Producers: Abaquim (Mexico); Ashlaiid (USA); Bayer 
Group (Gennany); DSM Fine Chemicals (Netherlands); 
Gwalior Chemicals Industries (India); Harcros Chemicals 
(USA); Merck (Germany); Total Speciality Chemicals 
(USA); Velsicol Chemical Corporation (USA) 
EPMOPP PC Cotle: 009 103 
Crrlijorriiri DPR Clienzicrrl Code: 53 5 
RTECS Nuniber: DH6650000 
EINECS Nuniber: 20 8-5 3 4- 8 
Uses: This inaterial is used as a preservative in food and 
beverage products, tobacco and cosmetic products. It is an 
anti-fungal agent, antiseptic, rust and mildew inhibitor and 
intermediate in the inanufactiire of dyes. 
U S .  Mrr.viniunz Allowrrble Resirlire Levels f o r  Sorliunz 
Beirzotife (40 CFR 180.1001 and 180.2): Sodium benzoate 
is exempted from the requirement of a tolerance when used 
in  accordance with good agricultural practice as inert (or 
occasionally active) ingredients in pesticide formulations 
applied to growing crops or to raw agricultural coininodities 
after harvest. 
C~rrciiiogeIi/Hirzcrrrl Clrrssijictrtions 
U S .  EPA Carcinogens: Group D, unclassifiable, 
inadequate date (as benzoic acid) 
Regrrlrrtory Authority: 

Actively registered pesticide in California. 
Description: Sodium benzoate is a white crystalline solid. 
Odorless and nonflammable. Soluble in water. Decomposes 

I~iconi~~rrtibilities: Strong oxidizers. 
Permissible E.vposrrre Limits in Air: No standards set. 
Permissible Concentrution in Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Rorrtes of Entry: Inhalation, ingestion, skin and/or eye 
contact. 
H[rrnful Effects urid Syniptonis 
Short Ternt Esposrrre: An eye and skin irritant. The 
accumulation ofdust in the eyes, ears, nose, throat and lungs 
may be sufficiently unpleasant and distracting to make work 
near inachinery hazardous. Irritation may result from 
abrasion or chemical action. Sodium benzoate can cause 
allergic reactions. Sodium benzoate has been given GRAS 
(Generally Recognized As Safe) status by the Food and 

0 120°C. 

Drug Administration at the levels currently being used as a 
food preservative. Ingestion of 8 to 10 grams (113 oz) may 
cause nausea and vomiting. 12 grains has caused gastric 
pain and loss of appetite. These symptoms disappear when 
exposure stops. 
Lorig Term Exposure: Sodium benzoate may produce an 
allergic reaction and, in addition, may intensify the 
symptoms of allergies to other substances. 
Points of Attrick: Skin and lungs. 
Me~licrrlSurveillrrnce: Examination by a qualified allergist. 
Lung function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Sodium benzoate,” 40 CFR 180.910, 
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Sodium Bromide 

Use Type: Herbicide, insecticide, molluscicide and 
microbiocide 
CAS Nunzber: 7647- 15-6 
Fornirrlfi: BrNa 
Synonyms: Bromide salt of sodium; Bromnatrium 
(German); Sedoneural 
T r d e  Nmiies: BROMIDE PLUS@, Dead Sea Bromine 
Group (Israel) 
Producers: Dead Sea Bromine Group (Israel); Ethyl Corp. 
(USA); Great Lakes Chemical (USA); Morton Intl. (USA) 
Cli emicrrl Ckrss: 111 organic 
EPMOPP PC Code: 0 1 3 9 0 7 
Crilijbrniri DPR Clrenziccrl Corle: 1 103 
EINECS Number: 23 1-599-9 
Uses: Sodium bromide is used as a inicrobiocide to control 
algae, bacteria and fungi in  pasteurizers and cannery cooling 
water recirculation systems, pulp and paper mill watcr 



 

790 Sodium Cacodvlate 
systems, and ornamental ponds and aquaria. It also is an 
active ingredient in pesticide products used to repel moths 
from clothing, and fleas froin pets and their sleeping 
quarters. Sodium bromide has been used for inany years in 
medicine as a sedative. 
Crrrciiiogeii/Hnzrrrrl Cl(issrjications 
Label Signal Word: CAUTION or DANGER 
Regulritory Autliority: 

Actively registered pesticide in California. 
FIFRA, 40CFRl X6: tolerances for pesticides in animal 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

Description: Hygroscopic, white or colorless, crystalline 
granules or powder. Odorless. Bitter, salty taste. Soluble in 
water; solubility = 0.92 g/mL. Molecular weight = 102.92. 
Density = 3.208. Melting1Freezing point = 756°C. Boiling 
point = 1390°C. 
Iiiconzprrtibilitie.~: I ncoin pa t i b le with ac ids, Oxidizers 
(chlorates, nitrates, peroxides, perinanganates, perchlorates, 
chlorine, bromine, fluorine, etc); salts of heavy metals. 
Permissible Corrceritrrrtiori iii Wrrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Inorganic Halides,” Office 
of Prevention, Pesticides and Toxic Substances, 
Washington, DC ( 1  993). 
htti~::i~\;ww.cl,a.riov;~iEL)s’factslieets/lO.i I fact.ndf 

List of Lists,” Sacramento CA (February 1997) 

feeds. as inorganic bromides 

bromine-containing (inorganic compounds) 

California Environmental Protection Agency “Chemical 

Sodium Cacodylate 

Use Type: Herbicide, rodenticide and defoliant 
CAS Number: 124-65-2 
Foriizulrr: C,H,AsNaO,; (CH,),AsOONa 
S~IIOIIJVIK Cacodilato sodico (Spanish); Cacodylate de 
sodium (French); Cacodylic acid sodium salt; 
D i in e t h y 1 a r s i n i c s a I t ; a c i d ,  s o d i u in 

[ ( D i in e t h y 1 a r  s i n  0 )  o x  y ] s o d  i 11 in - A s - o x i d e : 
[ ( D i in e t h y I a r s i n o ) o x  y ] s o d  i 11 in - a r s e n i c - o x i d e ; 
Hydrodimethylarsine oxide, sodium salt; Kakodylan dodny; 
Sodium cacodylate trihydrate; Sodium diinethylarsinate; 
Sodium dimethyl arsonate; Sodium salt of cacodylic acid 
Trrirle Naiizes: ACME@, PbiIGordon Corporation (USA); 
ALKARSODYL@; ANSAR 160@; ARSECODILE@; 
ARSYCODILEm; BOLLS-EYE@; CHEMAID@; DREXEL 
EZY-PICKIN COTTON DEFOLIANTa, Drexel Chemical 
(USA); DREXEL KACK HERBICIDE@, Drexel Chemical 
(USA); DUTCH-TREAT@; HERB-ALL@, Luxembourg 
Industries (Israel); PHYTAR 560@ (with Cacodylic acid); 

Producers: BASF Agricultural Products Group (Germany); 
Drexel Chemical (USA); Luxembourg Industries (Israel); 
Merck (Germany); PbiIGordon Corporation (USA); Rhone- 
Poulenc (France) 
Cli eiiiictrl Ckrss: Org a ti o ars e n i c coin p o uii d 
EPMOPP PC Code: 0 12502 
C(rliforitici DPR Clieniicrrl Code: 1673 
RTECS Number: CH7X90000 
EINECS Number: 204-708-2 
Uses: This material has been used as a non-selective 
herbicide for general weed control. 
Crrrciiiogeii/H(rz(ir(l Ckrssificrrtions 
IARC: Group 1 ,  Known carcinogen 
California Prop. 65: Carcinogen 
Label Signal Word: CAUTION 
Regulritory Authority: 

RAD-E-CATE@; SI L V I  SAR@ 

Banned or Severely Restricted (Portugal) (UN)‘”) 
Air Pollutant Standard Set (ACGIH)“) (OSHA)‘”) 
Carcinogen User Register Chemical (CALIOSHA) as 
inorganic arsenic compound 
AB 1803-Well Monitoring Chemical (CAL) as inorganic 
arsenic compound 
CAL Air Resources BoardIAB 1x07 Toxic Air 
Contaminants as inorganic arsenic compound 
Proposition 65 chemical (CAL) as inorganic arsenic 
compound 
The “Director’s List” (CALIOSHA) as inorganic arsenic 
compound 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
arsenic compounds as inorganic arsenic compound 
Perm i ss i b le Exposure L i i i i  its for Che ti1 i ca I Con ta ti1 i tian t s 
(CALIOSHA) as arsenic compounds as inorganic arsenic 
compound 
Actively registered pesticide in California. 
SuperfiindIEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45.414340 

SuperfiindIEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) as arsenic compounds 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A,  
Section 112) as arsenic coinpounds 

kg) 
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Clean Water Act: Toxic Pollutant (Section 401.15) as 
arsenic and compounds 
RCRA, 40CFR26 1 ,  Appendix 8, Hazardous Constituents, 
waste number not listed 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains arsenic as part of that chemical’s 
infrastructure. Form R de /nininiis concentration reporting 
level: organics 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) as arsenates, liquid, n.0.s; arsenates, solid, 
n.0.s; arsenical pesticides liquid, toxic, flammable, n.0.s. 
Canada: Priority Substance List & Restricted 
SubstancesiOcean Dumping Forbidden (CEPA), National 
Pollutant Release Inventory (NPRI) (arsenic compounds) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Sodium Cacodylate is a white crystalline solid 
which occurs as the trihydrate. It liquifies in the water of 
hydration at 60°C and becomes anhydrous at 120°C. 
Molecular weight = 160.0 1 .  Hazard Identification (based on 
NFPA-704 M Rating System): Health 4, Flaininability 0, 
Reactivity 0. Soluble in water. 
IIrconif~ritihiliries: I ncoin pat i b le with ox id i zers, strong 
bases, acids, active metals (iron, aluminum, zinc). Contact 
with acids react to form highly toxic diinethylarsine gas. 
Attacks some metals. 
Permissible Exposure Limits in Air: The OSHA 8-hour 
TWA for organic arsenic compounds is 0.5 mgim’. There is 
no NIOSH(*) REL. 
Deterriiiiirition irr Air :  Fil ter ;  Reagent ;  Ion 
chromatographyiHydride generation atomic absorption 
spectrometry; NIOSH IV, Method #5022, Arsenic, Organo- 
(18). 

Perritissihle Coticentrtition in Wrrter: EPA has set a limit of 
0.05 parts per million (ppm) for arsenic in drinking water. 
The U.S. EPA arsenic drinking water standard of 0.01 ppin 
(10 ppb) is based on the U.S. EPA final rule for arsenic in 
drinking water published in the January 22, 200 I Federal 
Register. However, the U.S. EPA is currently reviewing the 
science and cost estimate supporting this rule, and, in  the 
interim, has reverted to the previous standard for arsenic. 
Thus, in the US, the current EPA arsenic drinking water 
standard remains at 0.05 ppin (50 ppb). To protect 
freshwater aquatic life, total recoverable trivalent inorganic 
arsenic is never to exceed 440 pgiL. To protect saltwater 
aquatic life: 508 pgiL on an acute basis. To protect human 
health: preferably zero. The former USSR-UNEPIIRPTC 
project‘4’’ has set MAC values for inorganic arsenic 
compounds in water for domestic purposes at 0.05 ingiL and 
in water bodies for fishery purposes of  0 .5  ingiL also. 
Deterniilirition in Writer: For ursenic. The atomic 
absorption graphite furnace technique is ofien used for 
measurement of  total arsenic in water. It also has been 
standardized by the EPA. Total arsenic may be determined 
by digestion followed by silver diethyldithiocarbainate; an 
alternative is atomic absorption; another is inductively 

coupled plasma optical emission spectrometry. See OSHA 
Method #ID-] 05 for arsenic(’8). 
Routes of Entry: Inhalation, ingestion, skin andior eye 
contact. 
Hrirnzful Effects anrl Syniptonzs 
Short Tcrriz Exposure: Sodium cacodylate is corrosive to 
the skin, eyes, and mucous membranes. Moderately toxic; 
probable oral lethal dose in humans is 0.5-5 gikg or between 
1 ounce and I pint (or 1 Ib) for a 70 kg (150 Ib) person. I t  
may cause disturbances of  the blood, kidneys, and iiervous 
system. Acute exposure to sodium cacodylate may be fatal. 
Headache, red-stained eyes, and a garlicky odor of the 
breath may be the first effects noticed. Othei- signs and 
symptoms include generalized weakness, intense thirst. 
muscle cramping, seizures, toxic delirium, and shocl<. 
Nausea, vomiting, anorexia, abdominal pain, and diarrhea 
may occur. Hypotension (low blood pressure), tachycardia 
(rapid heart rate), pulmonary edema, ventricular fibrillation, 
and other cardiac abnormalities are usually found following 
severe exposure. 
L o ~ i g  Term Exposure: Repeated exposure may came ulcers 
and hole in the nasal septum. Hoarseness and sore eyes also 
occur. Repeated contact may cause thickened skin, 
pigmentation changes. May cause liver damage and nerve 
damage causing sensation of  ‘‘pins and needles,” weakness 
and loss of coordination in  the limbs. May cause 
gastrointestinal tract and reproductive effects. Repeated 
exposures can cause metallic taste, poor appetite. nausea, 
vomiting, diarrhea and stomach pain, seizures and death. 
Birth defects have been observed in animals exposed to 
inorganic arsenic. It is likely that health effects seen in 
children exposed to high amounts of  arsenic will be similar 
to the effects seen in adults. 
Points ofAttrick: Several studies have shown that inorganic 
arsenic can increase the risk of lung cancer, skin cancer, 
bladder cancer, liver cancer, kidney cancer, and prostate 
cancer. May also attack central nervous system, 
gastrointestinal tract, and reproductive system. 
Merlicril Scrrveillrrnce: Examination of the nose, skin, eyes 
and nails. Examination of  the nervous system. Liver 
function tests. Test for urine arsenic. NlOSl I recommended 
exposure levels should not exceed 100 micrograms per liter 
ofcreatinine in the urine. Results may be accurate within 3 
days of eating shellfish or fish (which may increase arsenic 
levels); they are most accurate at the end o f a  workday. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenscs at once and irrigate immediately for at least 
I5  minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chcmical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
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has been swallowed, get medical attention. Give a slurry of 
activated charcoal in water to drink and induce vomiting. Do 
not tnakean unconscious person vomit. Obtain authorization 
and/or further instructions from the local hospital for 
administration of an antidote or performance of other 
invasive procedures. Rush to health care facility. 
Refereiices: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Sodium Cacodylate,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists.” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Sodium Cacodylate,” 
Trenton NJ (August 1999). 
h ttp : /\~v\mv. state, 11 i , u silieal th ieolilrt kwe hi 1 6 8 7,  pd f 

Sodium Chlorate 

Use Type: Herbicide, defoliant and microbiocide 
CAS Number: 7775-09-9 
Fornzulrr: CINaO3; NaC103 
Synonyms: Chlorate of  soda; Chlorate salt of  sodium; 
Chloric acid, sodium salt; Chlorsaure (German); 
Natriuinchloraat (Dutch); Natriumchlorat (German); Soda 
chlorate; Sodio (clorato di) (Italian); Sodium (chlorate de) 
(French) 
Trrrrle Nrmzes: ASEX@; ATLACIDE@, Rhone-Poulenc Agro 
France (France), canceled; ATRATOL B-HERBATOX@, 
Syngenta (Switzerland), canceled; BAREGROUND@, Pro- 
Serve (USA); BEST MAG-CHLOR DEFOLIANT‘, 
Simplot, J.R. Coinpany (USA); CHAPMAN WEED 
FREE@, Drexel Chemical (USA); CHLORAX”; D-LEAF 
COTTON DEFOLIANT@, Gowan (USA); DE-FOL-ATE@; 
DESOLET@; DREXEL DEFOL@, Drexel Chemical (USA); 
DROP LEAF@; EVAU-SUPERFALL@; FALL@; GRAIN 
SORGHUM H A R V E S T  AID”; GRANEX OK@; 
H A R V E S T - A I D @ ;  K L O R E X @ ;  K M  S O D I U M  
CHLORATE@, Kerr-McGee Chemical (USA); KUSA- 
T O H R U K U S A T O L @ ;  L O R E X @ ;  O R T H O  C - 1  
DEFOLIANT & WEED KILLER”, Scotts Company, The 
(USA); OXYCI La; RASI KAL”; SH ED-A-LEAF@; 
TRAVEX? TUMBLEAF@; 20  MULE TEAM HIBOR@. 
canceled: UNITED CHEMICAL DEFOLIANT NO. l a ;  

Producers: ATOFINA Chemicals (France); Nexen 
Chemicals (Canada); Daiso (Japan); Drexel Chemical 
(USA); Eka Chemicals (Netherlands); Finnish Chemicals 
(Finland); Georgia Gulf (USA); Gowan (USA); Grupo 
Aragonesas (Spain); Harcros Chemicals (USA); Helena 
Chemical (USA); Kerr-McGee Chemical (USA); OxyChem 
(USA); Pro-Serve (USA; Showa Denko Chemicals Group 
(Japan); Simplot, J.R., Company (USA); Solvay Group 

VAL-DROP@ 

(Belgium); Sterling Chemicals (USA); Syngenta 
(Switzerland); YiHua Group (China) 
Cli eniical Cl(rss: I 11 organ i c 
EPHOPP PC Code: 073301 
C(rliforirirr DPR Clieniical Code: 536 
ICSC Number: 1 1 17 
RTECS Number: F00525000 
EEC Nuinber: 0 17-005-00-9 
EINECS Nuinber: 23 1-887-4 
Uses: Sodium chlorate is a non-selective herbicide that is 
used on cotton, corn, flax, soybeans, peppers, grain 
sorghum, peas, greens, sunflower crops, sudan grass forage, 
rice and safflower crops to control, among others, Canadian 
thistle, johnson grass, morning glory and St. Johnswoi-t. It is 
also used on non-crop lands, ditches, fences and roadways 
for vegetation control. It has a soil-sterilant effect. Sodium 
chlorate is also used to manufacture dyes, explosives, and in 
paper pulp processing. 
U. S. Mminzum Allow rrhlc Res irlu e L e vels j iw Sorliir ni 

Clilornte (40 CFR 180.1020): Sodium chlorate is exempted 
from the requirement of  a tolerance for residues in or on the 
following raw agricultural commodities when used as a 
defoliant, desiccant, or fiingicide in accordance with good 
agricultural practice: Bean, dry, Corn, forage, Corn, grain, 
Corn, stover, Cotton, undelinted seed, Flax, seed, Flax, 
straw, Guar, forage, Pea, southern, succulent, Pepper, chili. 
Potato, Rice, Rice, straw, Safflower, Sorghum, forage, 
Sorghum, grain, Sorghum, grain, stover, Soybean, 
Sunflower, seed, Wheat. 
CrrrciizogeIi/Hrrzrrrrl CI(rssrjictitions 
Label Signal Word: WARNING 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regulatory Autlrority: 

Highly Reactive Substance and Explosive (World 
Bank)‘”) 
AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 

Description: Sodium chlorate is a white crystalline solid. 
Soluble in water; solubility = 95 g/lOOinL @ 20°C. 
MeltingiFreezing point = 248°C; also listed at 255°C and 
264°C. Decomposes below boiling point @ 300°C. I lazard 
Identification (based on NFPA-704 M Rating System): 
Health I ,  Flammability 0, Reactivity 2. 
Iriconzpcrtibilities: A strong oxidizer. Reacts violently with 
combustibles, sdfiiric acid. and reducing materials. Reacts 
with strong acids, giving off carbon dioxide. Explosions 
may be caused by contact with arnmonia salts, ammonium 
thiosulfate, antimony sulfide, arsenic, carbon, charcoal, 
organic matter, organic acids, thiocyanates, chemically 
active metals, oils, metal sulfides, nitrobcnzenc, powdered 
metals, sugar. Reacts with organic contaminants, forming 
shock-sensitive mixtures. Decomposes on heating above 
300°C or on burning, producing oxygen and toxic chlorine 
fumes. Attacks zinc, magnesium, and steel. 



 

Sodium Cvanide 793 

Permissible Exposure Liniits irr Air: No standards set. 
Pertnissible Concentration in Writer: The former USSR- 
UNEPilRPTC proje~t‘~’’ has set an MAC in water bodies 
used for domestic purposes of 20 ingIL. 
Routes of Eiitry: Inhalation, ingestion, skin andior eye 
contact. 
Hnrn@l Effects riizrl S’vnptoms 
Short Term Exposure: Sodium chlorate can affect you 
when breathed in. Eye or skin contact can cause severe 
irritation and even burns. Breathing sodium chlorate. 
especially dust or mist, can irritate the nose and throat. I t  
can also cause cyanosis causing the skin to turn blue 
(methemoglobinemia) because it interferes with the blood’s 
ability to carry oxygen. Damage to red blood cells 
(hemolytic anemia) can also occur. If severe or repeated, 
this can cause kidney damage. Ingestion can cause kidney 
damage. The effects may be delayed. Delayed pulmonary 
edema may occur after inhalation. 
Loizg TeriTi Esposcirc: Repeated or prolonged contact with 
skin may cause dermatitis. Kidney damage can occur from 
severe or repeated damage to red blood cells resulting from 
exposure. Very irritating substances may cause lung 
damage. 
Poiiits of Attack: Kidneys, lungs and skin. 
Merlicrrl Surveillrrizce: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
beginning employment and at regular times after that, for 
those with frequent or potentially high exposures, the 
following are recommended: Lung function tests. If 
symptoms develop or overexposure is suspected, the 
following may be useful: Complete blood count. Test for 
methemoglobin if skin is blue. Nofe: Do not use Methylene 
blue treatment to treat metheinoglobinemia as it can increase 
toxicity. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Keep victim under medical 
observation. 
Anfidotes and Special Procedures: Do not use M e t h y l c i ~  
blue to treat inethemoglobinemia from sodium chlorate as it 
can cause increased toxicity. Nofe lo physicicin or 

a u t h o r i z e d  i i iedical p e r s o n n e l :  T r e a t  f o r  
inethemoglobinemia. Spectrophotometry may be required 

for precise determination of levels of methemoglobinemia 
in urine. 
References: 

Pesticide Management Education Program, “Pesticide 
Information Profile, Sodium Chlorate,” Cornell 
University, Ithaca, NY,  (September 1995). 
http://pmep.cce.cornell.edu/profiles/extoxnet/pyrethriiis- 
ziramisodium-chlorate-ext.html 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Sodium Chlorate.” 40 CFR 1 80. 1020, 
h ttp : //www.epa. govipe s t i c i dcsi foodiv i ew to1 s . h tm 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 3, No. 1 ,  28-32 ( 1  983). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Sodium Chlorate,” 
Trenton, NJ (May 1986, rev. February 2001). 
11 tt p : //~vww. state . i i  i . us/h ea I tliieo h h t  kwe bi I 6 8 8 . pd f 

Sodium Cyanide 

Use Type: Rodenticide 
CAS Nuinher: 143-33-9; 592-01-8 (U.S. EPA) 
Foritzulri: NaCN 
Alert: A Restricted Use Pesticide (RUP) 
Syizorzynis: Cianuro sodico (Spanish); Cianuro di sodio 
(Italian); Cyanide of sodium; Cyanobrik; Cyanogran; 
Cyanure de sodium (French); Cymag; Hydrocyanic acid, 
sodium salt; Kyanid sodny (Czech); Natriumcyanid (Dutch); 
Prussiate of soda; Sodium cyanide, solid; Sodium cyanide. 
solution 
Prorlucers: Abaquim (Mexico); Alquimia Mexicana 
(Mexico); Bayer Chemicals (Germany); Coogee Chemicals 
(Australia); CPiPhilbroChein (USA); Cyanides &: Chemicals 
(India); Degussa (Gerniaiiy); Dow Chemical (USA); DSM 
(Net her I ands) ; D u Poi1 t ( U S A); En i C hem (It a 1 y ) ; G r up0 
Aragonesas (Spain); Harcros Chemicals (USA); ICI Group 
(UK); Mitsui Chemicals (Japan); Nippoii Soda (Japan); 
Orica (Australia); Philips Brothers (USA); Polifin (South 
Africa); Rhodia (France); Showa Denko Chemicals Group 
(Japan); Sterling Chemicals (USA); Univertical (USA); 
West farmers C S B P (ALE t ra I i a) 
Clieinicrrl Clrrss: Inorganic 
EPA/OPP PC Cocle: 014002 
Crrlifornirr DPR Cliemiccil Code: 688 
ICSC Nuitiber: 1 1 18 
RTECS Number: VZ7530000 
RCRA Number: P 106 
EEC Nu ni her: 0 0 6 - 0 0 7 - 0 0 - 5 
EINECS Number: 205-599-4 
Uses: Sodium cyanide is a Restricted Use Pesticide used in  
rodenticides. It is also used as a solid or in solution to 
extract metal ores, in electroplating and metal cleaning 
baths, in  metal hardening, and in  such applications as dyes 
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and pharmaceuticals. In  gold mining, it is used to extract 
gold from gold bearing ore. 
C(irciiiogeii/H(iz(ir(l CI(issijicritioiis 
Label Signal Word: DANGER 
WHO Acute Hazard: Class Ib, highly hazardous 
Regulatory Authority: 

Air Pollutant Standard Set (ACGIH)'" (DFG)'" (HSE)'"' 
( UNEP)(4'' ( OSIHA)(i8' 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below); Section 
3 13 Water Priority Chemicals (57FR4133 I ,  9/9/92) 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13: See Cyanide Compounds 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (NPRI); CEPA Priority 
Substance List, Ocean dumping prohibited 

As cyanide conipounds: 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) as cyanide compounds 
Clean water act: Section 307 Priority Pollutants as 
cyanide, total; Toxic Pollutant (Section 40 1.15) as 
cyanide compounds 
EPA Hazardous Waste Number (RCRA No.): PO30 as 
cyanide compounds 
RCRA Section 261 Hazardous Constituents as cyanide 
compounds 
RCRA Universal Treatment Standards: Wastewater 
(mgiL), 1.2 (total); 0.86 (amenable); Nonwastewater 
(mgikg), 590 (total); 30 (amenable) as cyanide 
compounds 
RCRA Ground Water Monitoring List. Suggested test 
method(s) (PQL ugiL): 901 O(40) as cyanide compounds 
Safe Drinking Water Act: MCL, 0.01 mg/L; MCLG, 
0.01 1ngiL;Regulated chemical (47 FR 9352) as cyanide 
compounds 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) as 
cyanide compounds 
EPCRA Section 313 Form R de 177ini171us concentration 
reporting level: 1 .O% as cyanide compounds 
U.S. DOT Regulated Marine Pollutant (49CFR, 
Subchapter 172.101, Appendix B) as cyanides, mixtures 
or solutions 
Canada, WHMIS, Ingredients Disclosure List (cyanide 
compounds, inorganic, n.0.s) 

Description: Sodium cyanide, NaCN, is found as white 
granules, flakes or lumps. Faint, almond-like odor. Soluble 

in water; solubility = -50 gil00 cc water @ 10°C. Boiling 
point = 1496°C. Melting/Freezing point = 564°C. Vapor 
Pressure = 1 mbar @ 8 17°C. 
Iiiconipritibilities: Strong oxidizers such as acids, acid salts, 
chlorates, and nitrates. Contact with acids and acid salts 
releases highly toxic and flammable hydrogen cyanide. A 
strong base. Reacts violently with acid, strong oxidizers 
such as nitrates and chlorates. Decomposes in the presence 
of air, moisture, or carbon dioxide producing highly toxic 
and flammable hydrogen cyanide gas. Absorbs moisture 
from the air forming a syrup. Corrosive to active metals 
such as aluminum, copper, and zinc. 
Permissible Exposure Limits iii Air: 'The OSHA") PEL 8- 
hour TWA is 5 ingiin' (4.7 ppin). NIOSH") recommended 
ceiling is 5 ingiin' (4.7 ppin), not to be exceeded during any 
I0 minute work period. ACGIIH"), DFG"). HSE"') have 
recoininended 5 mgim' as a TWA. The NIOSH") IDLH 
level = 25 ingitn'. Regulatory authorities add the notation 
"skin" indicating the possibility off cutaneous absorption. 
The former USSR-UNEPIIRPTC project("') has set an MAC 
in workplace air of 0.3 ingiin'. Further. they have set MAC 
values for ambient air in residential areas of0.009 mg/m' on 

a momentary basis and 0.004 mgim' on an average daily 
basis. Several states have set guidelines or standards for 
cyanides in ambient air('') ranging from 16.7 pgim' (New 
York) to 50.0 pgiin' (Florida and North Dakota) to 80.0 
pgiin' (Virginia) to 100 pglm' (Connecticut and South 
Dakota) to 125 pg/in' (South Carolina) to 1 19.0 pgliii' 
(Nevada). 
Determilicition in Air: FilteriBubbler; Potassium hydroxide; 
Ion-specific electrode; NIOSH IV Method #7904, 
Cyanides(lS). See also Method #60 10, Hydrogen Cyanide."') 
Periaissible Conccntrcitioii iri Wrrter: The U.S. EPA has set 
a maximum contaminant level of cyanide in drinking water 
of 0.2 milligrams cyanide per liter of water (0.2 mgiL). The 
allowable daily intake for man is 8.4 iiig/day("). On the 
international scene, the South Afi-ican Bureau of Standards 
has set 10 pg/L, the World Health Organization (WHO) I0 
pgiL and the Federal Republic of Germany 50 pgiL as 
drinking water standards. Other international liiiiits"" 
include an EEC limit of 50 pgiL; Mexican limits o f200  
pgiL in drinking water and 1 .0 pgiL in coastal waters and a 
Swedish limit of 100 pg/L. The former USSR- 
UNEPiIRPTC has set an MAC of 100 pgiL in 
water bodies used for domestic purposes and 50 pg/L in 
water for fishery purposes. 'The U.S. EPA""') has determined 
a no-observed-adverse-effect-level (NOAEL) of 10.8 
ingikglday which yields a lifetime health advisory of 154 
pg lL .  States which have set guidelines for cyanides in 
drinking wateri6') include Arizona at 160 pgiL and I<ansas 
at 220 pgiL. 
Determiiirition iii Wiiter: Distillation followed by silver 
nitrate titration or colorimetric analysis using pyridine 
pyrazolone (or barbituric acid). 
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Routes of Entry: Inhalation, skin absorption, ingestion, skin 
andlor eye contact. 
Harnzfiil Effects rrr i r l  Synzptonis 
Short Terni Exposure: Sodium cyanide can be absorbed 
through the skin, thereby increasing exposure. Sodium 
cyanide is corrosive to the eyes, skin, and respiratory tract. 
Contact can cause skin and eye burns, and possible 
permanent eye damage. Inhalation can cause lung irritation 
with coughing, sneezing, and difficult breathing, slow 
gasping respiration. Corrosive if swallowed. These 
substances may affect the central nervous system. Symptoms 
include headaches. confusion; nausea, pounding heart, 
weakness, unconsciousness and possible death. 
Long Terni Exposure: Repeated or prolonged contact with 
sodium cyanide may cause thyroid gland enlargement and 
interfere with thyroid function. May cause nosebleed and 
sores in the nose; changes in blood cell count. May cause 
central nervous system damage with headache, dizziness, 
confusion; nausea, vomiting, pounding heart, weakness in 
the arms and legs, tinconsciousness and death. May affect 
liver and kidney function. Repeated lower exposures can 
cause sores i n  the nose with nosebleeds. 
Points of Attuck: Liver, kidneys, skin, cardiovascular 
system, central nervous system and thyroid gland. 
Merlicrrl Surveilltrnce: Consider the points of attack in  
preplacement and periodic physical examinations. Urine 
thiocyanate levels. Blood cyanide levels. Complete blood 
count. Evaluation of  thyroid function. Liver function tests. 
Kidney function tests. Central nervous system tests. EKG. 
Smokers may have somewhat higher blood cyanide and 
urine thiocyanate levels. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Use amyl nitrate capsules if 
symptoms develop. All area employees should be trained 
regularly in emergency measures for cyanide poisoning and 
in  CPR. A cyanide antidote kit should be kept in the 
immediate work area and must be rapidly available. Kit 
ingredients should be replaced every 1-2 years to enstire 
freshness. Persons trained in the use of this kit, oxygen use, 
and CPR must be quickly available. 
References: 

New Jersey Department o f  Health and Senior Services 
and Senior Services, “Hazardous Substance Fact Sheet, 

Sodium Cyanide,” Trenton NJ (June 1998). 
l i t t~~: / l~~ww.s ta te .n i  .us/heal thieoltirtkweb: 1 693 .pdF 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Sodium Diacetate 

Use Type: Fungicide, pH adjustment 
CAS Number: 126-96-5 
Fornzulrr: CH,COONa~CI-I,C001-I 
Synoiiynzs: Acetic acid, soditini salt (2: I ) ;  Sodium acid 
acetate 
Trrrtle Nrmies: CROP CURE’: DYKON@; GRAIN CURE@. 
canceled; SENTRY SODIUM ACETATE@, Union Carbide 
(USA), canceled 
EPMOPP PC Code: 044008 
Crzlij%rniri DPR Clreniicrrl Code: 5065 
Uses: Sodium diacetate is a fungicide and bactericide 
registered to control molds and bacteria, thereby preventing 
spoilage in stored grains. The pesticide is applied to hay as 
a dust or soluble concentrate (liquid spray) during the baling 
process. It is applied to silage as an “aid” in fermentation, to 
preserve the quality of  field corn, alfalfa, sorghum, oats and 
grasses, stored in silos. Sodium diacetate is composed of 
acetic acid and sodium acetate. It dissociates to acetate, 
sodium and hydrogen ions, normal components of plants 
and animals, and of human foods. Acetates are formed in 
living organisms during the metabolism of food. Acetates 
and acetic acid have long been used i n  both human and 
animal foods, without significant adverse effects. Sodium 
diacetate is also used as an antimicrobial agent in baked 
goods and other foods, and in medicine and cosmetics 
manufacturing as a freshener, flavoring and pH regulator. 
U.S. Mrrxinzimz Allowtrble Resirlire Levels f o r  Sorliirni 
Dirrcetrrte (40 CFR 180.1058): 
Sodium diacetate, when used post-harvest as a fiingicide, is 
exempt from the requirement of  a tolerance for residues in 
or on alfalfa hay, Bermuda grass hay, bluegrass hay, brome 
grass hay, clover hay, corn grain, oat grain, orchard grass 
hay, sorghum grain, sudan grass hay, rye grass hay, and 
timothy hay. 
Crrrcinogeii/Hrrzrrril ClrrssiJictrtions 
Label Signal Word: WARNING 
Description: White solid. Soluble in water. Boiling point = 

(decomposes) > 150°C. 
Itrconil~rrtihilitie.~: Contact with water liberates acetic acid. 
May not be compatible with nitrates. Moisture may cause 
hydrolysis or other forms o f  decomposition. 
First Airl: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 



 

796 Sodium Dicamba 

this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
voniiting when fovini~la~ions containing petroleuni solvenls 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Refereizces: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Sodium Diacetate,” 40 CFR 180.1058, 
www.epa.rrov/Dest icides/food,viewtols. htni 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision Facts (RED), Sodium Diacetate,” 
Office of Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  1 9 9 1 ) .  
l-ittp:I:’~?i\Yw.epa.~ov/REDsifactslieets/~OO I fact.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Sodium Dicamba 

Use Type: Herbicide 
CAS Number: 1982-69-0 
Foriiirilri: C,H,CI,O, (Dicamba) 
Syiioiryms: o-Anisic acid, 3,6-dichloro-, sodium salt; 
Benzoic acid, 3,6-dichloro-2-metlioxy-, sodium salt (9CI); 
Dicamba-sodium; Dicamba, sodium salt; 3,6-Dichloro-o- 
anisic acid, sodium salt; 3,6-dichloro-2-methoxybenzoic 
acid, sodium salt; 2-Methoxy-3,6-dichlorobenzoic acid 
sodium salt; Sodium dicambate; Sodium 3,6-dichloro-o- 
anisate; Sodium 3,6-dichloro-2-niethoxybenzoate; Sodium 
2-1nethoxy-3,6-dichlorobenzoate; Sodium salt of 3,6- 
dichloro-o-anisic acid 
Trrirle Nrinzes: AC 513,995 DG”, BASF Agricultural 
Products (Germany); BanvelQ IIISGF, BASF Agricultural 
Products (Germany); CELEBRITY’, BASF Agricultural 
Products (Germany); DISTINCT’, BASF Agricultural 
Products (Germany); DMA 2# AG’, Micro-Flo (USA); NC- 
398 WG”, Nissan Chemical Industries (Japan); 
NORTHSTAR”, Syngenta (Switzerland); RAVE@, Syngenta 
(Switzerland); RESOLVE@, BASF Agricultural Products 
(Germany); SAN845Hg, BASF Agricultural Products 
(Germany); YUKON@’, Monsanto (USA) 
Prorliicers: BASF Agricultural Products (Germany); Micro- 
Flo (USA); Monsanto (USA); Nissan Chemical Industries 
(Japan); Syngenta (Switzerland) 
Clr etizicril Clriss: Ch I orophenox y ; benzo ic acid 
EPMOPP PC Corle: 029806 
Crrlvoriiiri DPR Clierizicril Corle: 5057 
Uses: A herbicide used for the control of various annual and 
perennial broadleaf weeds, brush and vines on field corn, 

corn grown for seed and grain sorghum, and i n  range land 
and non-cropland areas. 
Crirciiiogeiz/Hrrzrirrl ClrissiJiccitioiis 
U.S. EPA Carcinogens: Group D, unclassifiable (as parent 
c hem i cal d icain ba) 
U.S. TRI: Developmental toxin 
Label Signal Word: CAUTION, WARNING, DANGER 
WHO Acute Hazard: Class I l l ,  slightly hazardous (as 
parent chemical dicainba) 
Reggrrlrrtory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CAL/OSHA) as chlorophenox), 
pesticides 
EPCRA Section 3 13 Form R de mini~iiis concentration 
reporting level: 1 .O% 

Periitissible Exposure Limits iii Air: Although no U.S. 
exposure limits have been established, this chemical can be 
absorbed through the skin, thereby increasing exposure. 
Permissible Coirceiitrritioir iii Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes of Eiitry: Inhalation, ingestion, absorbed through the 
skin. 
Ilrirmfiil Effects riizrl Synzptoins 
Short Teriiz Exposirre: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever; 
clammy, flushed skin; rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in  contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Long Term Exposure: Workers exposed to chlorophenosy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 nigim’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may affect 
h u ni an reprod Lic t ion 
Points of Attrick: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney. 
Merlicril Surveillriizce: If syinptoins develop or 
overexposure is suspected, liver or kidney fiinction tests 
may be useful. 



 

Sodium Dichromate 797 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not indzrce 
vomiting when Jorinulations containing petroleum solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Note to Physician: If ingested, remove by lavage or 
vomiting. Use general supportive measures for CNS 
depression. Consider the use of quinidine for myotonia. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Sodium Dichromate 

Use Type: Wood preservative 
CAS Nuniber: 10588-0 1-9 (anhydrous); 7789- 12-0 
(dihydrate) 
Forrnulrr: Na,Cr,O,; Cr,Na,07.2H,0 (dihydrate) 
Alert: A Restricted Use Pesticide (RUP) 
Synurzyms: Chromic acid (H2Cr2O7), disodiuin salt 
(monohyrate); Dichroinic acid, disodiuin salt; Dichroinic 
acid heptaoxide; Disodiuin dichromate(V1); Disodiuin 
dichroiniuin heptaoxide 
Trrirle N ~ I I I I C S :  CELCURE5, canceled; COMPOSITION 
NO. 155@, canceled; CSI’ 70%; OSMOSALTS@, canceled; 
PYRESOTE@, canceled; WOLMAN SALTS@, canceled 
Prorlir cers: Bayer G rou p (Germany); Hone ywe 1 I (US A ) ; 
Lords Chemicals (India); Mallinckrodt Baker (USA); 
Oxychein (USA) 
C/I eii i icd Clrrss: Inorganic chroin iuin(V I )  compound 
EPMOPP PC Curie: 068304 
Crrliforiiirr DPR Clieniicrrl Code: 3395 
ICSC Niriizber: 1369 
RTECS Number: HX7700000 
EEC Number: 024-004-00-7 
EINECS Number: 234- 190-3 
Uses: Used as a wood preservative, pigments, leather 
tanning, metal treating, and pharmaceuticals. 
Cri rciri ogeiz/Hrr Z ~ I  rrl Clrrssijicrrtions 
U.S. EPA Carcinogens: Group A, known carcinogen 
U.S. NTP Carcinogen: Known carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 1 ,  known carcinogen 
Label Signal Word: DANGER 

Regulrrtory Autliority: 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
EPCRA Section 304 RQ: CERCLA, 10 Ib (4.54 kg) 
Clean Air Act: Hazardous Air Pollutants (‘Title I ,  Part A, 
Section 112) 
Clean Water Act: Toxic Pollutant (Section 40 1. 15); 
Section 307 Toxic Pollutants as chromium and 
compounds 
Safe Drinking Water Act: MCL, 0.05 mg/L as chromium, 
hexavalent 
RCRA Section 26 1 Hazardous Constituents. waste 
number not listed 
EPCRA (Section 3 13): Includes any unique chemical 
substances that contains chromium as part of that 
chemical’s infrastructure. Form R de miniiiiis 
concentration reporting I ev e 1 : C h r o in i u in (V I ) 
compounds: 0.1 % 

Descriptiorz: Red-orange hygroscopic crystalline solid. 
Soluble in water; solubility = 236 gIl00 m L  @ 20°C. 
Molecular weight = 262.0. Boiling point (decomposes) = 

395°C; MeltingIFreezing point = 357°C. 
Iiiconiprrtibilities: A strong oxidizer; violent reaction with 
reducing agents, combustible materials. Reacts with 
fluorine, hydrazine (violent), zirconium dusts, potassium 
iodide, sodium tetraborate, sodium tetraborate decahydrate, 
sodium borohydride. 
Perinissible Exposure Limits iiz Air: OSHA (ceiling): 0. I 
mgIin3 (as CrO,); ACGIH‘’) : 0.5 mgIin’ (as Cr); NIOSH? 
0.001 ingiin’ (as Cr); MAK (Germany): Class 2. 
Deteriiiiiiation iiz Air: Hexavalent chromium may be 
determined by filtration followed by visible absorption 
spectrophotoinetry according to NIOSH Method #7600“s”. 
Also, Filter (5.0-pin PVC membrane); Ion chromatography, 
conductivity detection; NIOSH Method #7604“*’. 
Perrizissible Coriceiztrrrtioiz in Writer: To protect human 
health, hexavalent chroiniuin should be held below 0.05 
mgIL according to EPA‘6) in studies on priority toxic 
pollutants. This is also a WHO recommendation for lotal 
chromium in drinking water. 
Deterniiurrtiori in Wliter: Chromiuin(VI) may be 
determined by extraction and atomic absorption or 
colorimetry (using diphenylhydrazide). 
Routes of Eiztry: Inhalation, ingestion, skin and eye contact. 
Hrrrntfrl Effects rind Syniptonis 
Short Term Esposrrre: Eyes: Redness, pain, blurred vision. 
Highly corrosive; can cause severe and deep burns.  ski^: 
Burning sensation and redness. lnhdation: Cough, sore 
throat, wheezing and a burning sensation. li7geslioi7: 

Abdominal pain and burning sensation, nausea and 
vomiting. Victim ofexposure may go into shock or collapse. 
IDLH level = 15 ing/in3 as chromium(Vl); potential 
carcinogen. May cause liver and kidney damage. 
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Long Term Exposure: Repeated or prolonged skin contact 
may cause sensitization. Repeated or prolonged inhalation 
exposure may cause asthma. May affect the respiratory tract, 
kidneys, liver. May cause nasal septum perforation. 
Carcinogenic to humans. 
Points of Attrick: Kidneys, liver, respiratory tract. 
Merlicrrl Surveillrince: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Examination of the respiratory tract. Liver and kidney 
function tests. Evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water aiid induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Sod i um Dimethyld ith iocarbamate 

Use Type: Fungicide 
CAS Nirntber: 128-04- 1 
Forniiilri: C,H,NNaSZ 
Synonym: Aceto SDD 40; A13- 14673; Carbamic acid, 
dirnethyldithio-, sodium salt; Carbainodithioic acid, 
dimethyl-, sodium salt; Caswell No. 762; DDC; N,N- 
Dimethyldithiocarbamate, Sodium salt; diinethyldithio 
carbarnate sodium salt; N,N-Diinethyldithio carbainic acid, 
sodium salt; Dimethyldithio carbainic acid, sodium salt; 
Diinetilditio carbainato sodico (Spanish); DMDK; Methyl 
namate; MSL; NSC 85566;  SDDC;  Sodium 
dimethylaminecarbodithioate; Sodium diniethylamino 
carbodithioate; Sodium diinethylcarbainodithioate; Sodium 
d i in e t h y I d it h i o c a r bain at e ; N, N -  d i in e t h y 1 
ditliiocarbamate 
Trrirle Nrinies: ALCOBAM NM’; ALGEX, Keinira 
Chemical (Finland); ALGATROL-30, Keinira Chemical 
(Finland); AMA-30, Keinira Chemical (Finland); 
BIOQUEST, Keinira Chemical (Finland); BIOTREAT, 
Keinira Chemical (Finland); BROGDEX 5 5 5 @ ;  CARBON- 
S@; DIBAM@; FRESHGARD 40@; SHARSTOP 204@; STA- 
FRESH 6 15@; STERISEAL LIQUID-40@; THIOSTOP-N’; 
VULNOPOL@ NM; WING STOP-B@ 

Sod i u m 

Prorlucers: Huntsman (USA); Keinira Chemical (Finland); 
Tessenderlo Cheinie (Belgium) 
Clieniicril Clriss: D i tlii ocarbainat e 
EPMOPP PC Code: 034804 
Criliforniri DPR Clieniicril Corle: 548 
RTECS Number: FD3500000 
EINECS Number: 204-876-7 
Uses: Used i n  wastewater treatment aiid for the removal of 
heavy metals. 
U S .  Mrixiniirni Allowrible Resirlrre Levels for Sorliiini 
Diiiietliylrlitliiocrirbrrnirite (40 CFR 180.152): 

Melon 25.0 
Crrrciriogeii/Hrizrirrl ClrissiJicritions 
U S .  EPA Carcinogens: Likely carcinogen 
California Prop. 65: Developmental toxin 
U.S. TRI: Developmental toxin 
Label Signal Word: WARNING 
Regulrrtory Airtliority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California 
RCRA Section 261 Hazardous Constituents 
EPA Hazardous Waste Number (RCRA No.): U382 

9 EPCRA Section 3 13 Forin R de n7rniinis concentration 
reporting level: 1 .O% 

Dcscri/ition: Crystalline solid. Molecular weight = 143.22. 
Deterniiiirition in Air: Filter; none; Gravimetric; NlOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Permissible Concentrritiori in Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Hrirnifirl Effects rind Symptom 
Short Tcrni Exposiirc: Concentrated solutions are slightly 
corrosive to eyes and mucous membranes. Dust inhalation 
can cause irritation of the respiratory system with sneezing 
Eye contact can cause irritation, watering, pain. and 
inflammation ofthe eyelids. Skin contact can cause irritation 
and minor ulceration. Ingestion can cause nausea, vomiting, 
fever, muscle twitching, seizure, rapid respiration, slow 
heart beat. Severe exposure may result in death. 
Points of Attuck: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Merlicrrl Srrrveillrince: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
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15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Note to physician 
or authorized inedical persotinel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

U.S. Environniental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, “Sodium 
Diinethyldithiocarbainate,” 4 0  CFR 180.152, 
w\vw. ep a, g ovipe s t i c i d e s i  Fo o d/v i c w t o 1 s . 11 tin 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Sodium Fluoride 

Use Type: Insecticide and wood preservative 
CAS Number: 768 1-49-4 
Fortiiulii: NaF 
Synoriyriis: Disodiutn difluoride; FDA 0 10 1 ; Fluorid sodny 
(Czech); Fluorure de sodium (French); Fluoruro sodico 
(Spanish); Natriutn fluoride; NCI-C5522 1 ; Sodium 
hydrofluoride; Sodium monofluoride; Trisodiuin trifluoride 
Trrrrle Nrrnies: (Note: Many of these trade names are for 
roach control or wood preservatives and used in 
combination with other compounds) ALCOA SODIUM 
FLUORIDE@, Alcoa Inc (USA); ANTIBULIT@; CAV- 
TROLQ; CHECKMATE@; CHEMIFLOUR@; CREDO@; F1- 
TABS@; FLORIDINE~;  FLOROCID~;  FLOZENGES@; 
FLUORAL@; F L U O R I D E N T ~ ;  F L U O R I G A R D ~ ;  
FLUORINEED@; FLUORINSE@; FLUORITAB@; FLOUR- 
0-KOTE’; FLURAGEL@; FLURCARE@; FUNGOL B@; 
GEL ll@: GELUTION@; IRADICAV@; KARIDIUM’; 

LURIDEQ; NAFEEN@; NUFLOUR@; OSSALIN@; OSSIN@; 
PEDIAFLOR@;  P E D I D E N T @ ;  PENN WHITE@;  
PERGANTENE@; PHOS-FLUR@; POINT TWO@; PRO- 
PORTION@; RAFLUOR”; RESCUE SQUAD@; ROACH 

K A R I G E L ~ ;  KARLRINSE@; L E A - C O V ~ ;  L E M O F L U R ~ ;  

SALT@; SO-FLO~; STAY-FLO@; S T U D A F L O U R ~ ;  
SUPER-DENT@; T-FLUORIDE@; THERA-FLUR-N~; 
V I L L I A U M I T E ~ ;  Z E N D I U M ~ ;  Z Y M A F L U O R ~  

Prorlucers: Air Products & Chemicals (USA); Alcoa Inc 
(USA); ATOFINA Chemicals (France); Bayer Chemicals 
(Germany); Central Glass (Japan); Derivados del Fluor 
(Spain); Morita (Japan); Navin Fluorine Industries (India); 
Olin Corp. (USA); Philipp Brothers Chemicals (USA); 
Solvay Group (Belgium); Stella Chemifa (Japan) 
Clrenzical Clriss: Inorganic 
EPMOPP PC Code: 075202 
Ciilijiornia DPR Clreniicril Corle: 537 
ICSC Number: 095 1 
RTECS Nuniber: WB0350000 
EEC Nuni her: 009-0 04-00-7 
EINECS Number: 23 1-667-8 
Uses: Widely used in the chemical industry: in water 
treatment; as an insecticide, primarily for roach control; 
chemical cleaning, electroplating, glass manufacture, 
vitreous enamels, preservative for adhesives, toothpastes, 
disinfectant, dental prophylaxis. It is used as a wood 
preservative, particularly to preserve railroad ties. Also used 
orally in  the treatment of various bone diseases to increase 
bone density and to relieve bone pain. 
Crirciiiogeii/Hriziirrl CIrissiJirriticjns 
IARC: Group 3, unclassifiable 
Label Signal Word: DANGER or WARNING 
WHO Acute Hazard: Class 11. moderately hazardous 
Regulritory Authority: 

Clean Water Act: Section 3 I 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 Ib 
(454 kg) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide i n  Califotnia 

Description: Odorless, white powder or colorless crystals. 
Pesticide grade is often dyed blue. Often used i n  a solution. 
Boiling point = 1695-1 704°C. MeltingiFreezing point = 

988-993°C. Vapor pressure = 1 inbar @ 1080°C. Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flammability 0, Reactivity 0. Slightly soluble in  
water. 
Iircoiiiprrtibilities: Strong oxidizers and acids. 
Pertnissible Exposure Liniits in Air: The applicable 
regulations are those for the fluoride ion. The OSHA”) PEL, 
and NIOSH”) REL, and ACGIH“) TLV is 2.5 mg/ni’ TWA 
as fluoride. HSE‘”) and DFG‘3’ set the same values. The 
NIOSH”) IDLH is 250 ing/ni3 as Fluorides (F). The foi-mer 
USSR-UNEPIIRPTC has set MAC values for 
soluble fluorides in ambient air in  residential areas of 0.03 
mgim’ on a momentary basis and 0.0 1 ingini’ on an average 
daily basis. A number ofstates have set limits for fluoride i n  
ambient air(“’) ranging from as low as 2.85 pgim’ (Iowa) to 
as high as 60,000 pg/m’ (Kentucky). 
Deterniinritioii iii Air: Treated pad (special coating)/Pre- 
Filter; Sodium hydroxide; Ion-specific electrode; NIOSH 
IV, Method #7902, Fluorides“”. See also #7906. 



 

800 Sodium Fluoroacetate 

Pernzissible Coiiceiitratioii in Wrrter: As with air, the 
applicable regulations are those for the fluoride ion. The 
values which have been set for drinking water(61) are a 
standard of 4.0 mg/L set by EPA and a guideline of  2.4 
mgIL set by the State of  Maine. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Liquid can be absorbed through the skin. 
Hmwiful Effects rrizrl Syinptonis 
Short Term Exposure: Sodium fluoride can affect you 
when breathed in. Inhalation of dust or mist can cause 
severe irritation and burns of the eyes and skin. Irritates the 
eyes and respiratory system. May cause permanent eye 
damage. Exposure can cause nausea, abdominal pain, 
diarrhea, salivation, thirst, sweating. 
Long Tern? Exposure: Repeated or prolonged industrial 
contact can cause dermatitis. Repeated exposure can cause 
fluoride to build-up in the body. Can irritate the lungs; 
bronchitis may develop. Repeated exposure can cause 
fluoride to build up in the body causing stiffness, brittle 
bones, stiff spine, calcification of  ligaments of  ribs, pelvis; 
and crippling. Repeated exposures can cause weakness, and 
muscle twitching, tremors, convulsions, coma and even 
death. May cause kidney damage. Prolonged contact can 
cause sores in the nose and perforated septum. High 
concentrations can damage the developing fetus. These 
effects DO NOT occur when sodium fluoride is used in 
drinking water for dental cavity prevention. 
Points of Attuck: Eyes, skin, respiratory system, central 
nervous system, skeleton and kidneys. 
Medicul Siirveillrriice: Lung function tests. Urine fluorine 
levels (above 4 mg/dl indicates overexposure). Kidney 
function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Sodium Fluoride,” 
Trenton NJ (March 1998). 
httD:i’/w\~v.state.ni .us/health/coh/rtk\veb/ I h99.pdf 
Lee, C.C., “Environmental Law Index to Chemicals,” 
Government Institutes, Rockville, MD ( I  996). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Sodium Fluoroacetate 

Use Type: Insecticide and rodenticide (rat poison). 
CAS Nimzber: 62-74-8 
Forniulrr: C2H2FNa02; FCH?COONa 
Alert: A Restricted Use Pesticide (RUP). It is seldom used 
as an insecticide. 
Syiioiiynzs: 1080; Acetic acid, fluoro-, sodium salt; 
Fluoroacetic acid, sodium salt; Compound 1080; 
Fluoacetato sodico (Spanish); Fluoracetato di sodio 
(Italian); Fluoressigsaeure (German); Moiiofluoressigsaure, 
natrium (German);  Natriuinfluoracetaat (Dutch);  
Natriumfluoracetat (German); NSC 77690; SMFA; Sodio, 
fluoracetato di (Italian); Sodium fluoacetate; Sodium 
fluoacetic acid; Sodium fluoracetate; Sodium fluoracetate de 
(French); Sodium monofluoroacetate 
Trrrrle Nrmzes: A13-08434@; FLUORAKIL@ 3; FRATOL’; 
FURATOLM; RATBANE 1080@; TEN-EIGI ITY”; T L  

Producers: (Note: 1080 and Compound 1080 are currently 
active and manufactured for use in the United States by the 
U.S. Department of  Agriculture and various state 
agricultural departments and used as bait for rodents and 
large predators.) Fluorochem Ltd. (UK); Tull Chemical 
(USA) 
Clr eiiiicrrl Cluss: U n c I ass i fied 
EPA/OPP PC Code: 075003 
Crilifoniicr DPR Clreniical Code: 633 
ICSC Number: 0484 
RTECS Nuniber: AH9 100000 
EEC Number: 607-082-00-2 
Uses: Sodium Fluoroacetate is primarily used around 
sewers, ships and warehouses, and in agriculture to control 
rats, mice, squirrels, prairie dogs, coyotes, rabbits and other 
small pests. It is seldom used as an insecticide. It is very 
toxic to birds, domestic animals and wildlife either by 
consuming the bait or eating poisoned carcasses. I t  is 
sometimes used in 1 %  solutions which are injected into 
collars which are strapped to the necks of sheep, goats and 
other livestock that predators are attracted to. Coyotes that 
puncture the collars are likely to be fatally poisoncd by thc 
sodium fluoroacetate as a result. 
Crrrciiiogeiz/Hrrzcirrl Clmsijicrrtioiis 
TRI Developmental Toxin: Reproductive toxin 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regulrrtory Authority: 

8 6 P ;  YASOKNOCK~ 

Banned or Severely Restricted (Several Countries) 
(UN)(13’ 
Air Pollutant Standard Set (ACGIH)“’ (DFG)‘” (HSE)‘”’ 

Permissible Exposure Limits for Chemical Contaminants 
(C AL/OS HA) 
The “Director’s List” (CALIOSHA) 

(OSHA)‘‘~) 



 

Sodium Metaborate 801 

EPA Hazardous Waste Number (RCRA No.): PO58 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = l O / l O , O O O  Ib (4,5414,540 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 lb 
(4.54 kg) 

a EPCRA Section 313 Forin R de rnininzis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Sodium fluoroacetate is a fluffy, colorless, 
odorless, hygroscopic solid (sometimes dyed black). Soluble 
in water; solubility = 1 10 g/lOO cc @ 20°C. Boiling point = 

(decomposes). Non-volatile. MeltingiFreezing point = 

200°C (decomposes below MP). Hazard Identification 
(based on NFPA-704 M Rating System): Health 4, 
Flaininability 0, Reactivity 0. 
Iizconiprrtibilities: Alkaline metals and carbon disulfide. 
Permissible Exposure Liiiiits iii Air: The OSHA‘’) TWA is 
0.05 ingiin’. The NlOSH(’j TWA is the same and the 
NIOSH(2) STEL is 0.15 inghii’. The HSE‘”) TWA, the DFG 
MAK‘’)and the recommended ACGIH‘” TWA value is 0.05 
mgirn3. The STEL value is 0.1 5 ingiin’. The notation “skin” 
is added to indicate the possibility of  cutaneous absorption. 
The NIOSH”) IDLH level = 2.5 ing/in3. 
Deteriiziii(ition in Air: Filter; Water; Ion chromatography; 
NIOSH 11(5) Method #S30““. 
Permissible Coircerrtrrrtion irt Wrrter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Roirtes of Entry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
Hrrrmfiil Effects rriirl Syriiptonis 
Short Term Esposiire: May affect the cardiovascular 
system and central nervous system, causing cardiac 
disorders and respiratory failure. Exposure may result in 
death This material is super toxic. Higher exposures can 
cause pulmonary edema, a medical emergency that can be 
delayed for several hours. This can cause death. The 
probable oral lethal dose in humans is less that 5 mgikg, or 
a taste (less than 7 drops) for a 150 Ib person. Symptoms 
include nausea, vomiting, apprehension, auditory 
hallucinations, facial paresttiesia, twitching face muscle, 
pulsus altenans, ectopic heartbeat, tacard, ventricular 
fibrillation. Symptoms are usually seen within one-halfhour 
ofexposure, but severe effects may be delayed as long as 20  
hours. A rebuttable presumption against registration of  
sodium fluoroacetate for pesticidal uses was issued on 
December 1, 1976 by the U.S. EPA. on the basis of 
reductions in nontarget and endangered species and because 
there is no human antidote. 
Loiig Teriii Expusiire: May cause liver and kidney damage. 
Affects the central nervous system causing epileptiform 
convulsive seizures that may be followed by severe 
depress ion. 

kg) 

Poirits of Attrick: Cardiovascular system, lungs, kidneys, 
liver and central nervous system. 
Merlical Siirveillriiice: Consider the points of  attack in  
preplaceinent and periodic physical examinations. Liver and 
kidney function tests. Lung function tests. Consider chest x -  

ray following acute overexposure. Examination of the 
nervous system. 
FirstAirl: Speed in removing material froin eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Seek medical attention 
immediately. lfthis chemical has been inhaled, remove from 
exposure, begin rescue breathing (using universal 
precautions) if breathing has stopped, and CPR if heart 
action has stopped. Transfer proniptly to a medical facility. 
When this chemical has been swallowed, get medical 
attention. Give large quantities of water and induce 
vomiting. Do not make an unconscious person vomit. 
References: 

Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Sodium Fluoroacetate,” 
Office of Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  I 9 9 5 ) ,  
http:liwww.ep,a.crov!K1:Ds:j073 .pd f‘ 
New Jersey Department of Health and Senior Services, 
“ H a z a r d o u s  S u b s t a n c e  Fact  Shee t ,  S o d i u m  
Fluoroacetate,” Trenton, NJ (December 1997, rev. April 
2000). http:i/~v\??Y.state.ni .us!l-iealtli/eoh!rtk\.\.;ebi I 700.pdf‘ 
U.S. Environmental Protection Agency, “Chemical 
Profile: Sodium Fluoroacetate,” Washington, DC. 
Chemical Emergency Preparedness Program (November 
30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Sodium Meta borate 

Use Type: 1 lerbicide 
CAS Nirniber: 7775- 19- 1 
Forniulrr: N a B 0 2  
Syno~iynis: Sodium metaborate (NaBO,); Monosodium 
metaborate; Boric acid (HBO?), sodium salt; Sodium borate 
W B O J  (6CU 
Trrrrle Nrrmcs: ALLPRO BARACIDE@; ATRATOL@, 
canceled; BAREGROUND@; MONOBOK-CHLORATE’; 
PRAMITOL@, Makhteshim-Agan Industries (Israel); TRI- 

Prorlucers: Ashland (USA); Makhteshim-Agan Industries 
(Israel); Rio Tinto (UK) 
Clie~iiicrrl Clrrss: Inorganic 
EPA/OPP PC Corle: 0 1 1 104 

KILL@; U R E A B O R ~  



 

802 Sodium Methanearsonate 

Califorjiirr DPR Chemical Corle: 689 
Uses: Used in photographic chemicals, adhesives, textile 
processing, detergent, cleaners, and corrosion inhibition. 
C(rrciIiogeii/H(izrirrl Classificritions 
Label Signal Word: CAUTION, WARNING, DANGER 
Regulritory Authority: 

Actively registered pesticide in California. 
Description: White lumpy solid or powder. Soluble in 
water. Molecular weight = 65.83. Density 2.463. Melting 
point = 90°C. Fuses to  clear glass = 965°C. Boiling point = 

1434°C. 
IiicoNiprrtibilities: Contact with in o i sture forms a basic 
mixture. Keep away from acids. 
Perniissible Coiiceiitrrrtioii in Writer: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
HrrmzJitl Effects m r l  Syniptotiis 
Short Term Exposure: Corrosive. Severe eye irritant. 
Irritates the skin and respiratory tract. 
Merlicri 1 Sur veillriii ce: 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Note to physician 
or authorized niedical persotinel: Medical observation is 
recommended for 24  to  4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
Rejereaces: 

California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

Sodium Methanearsonate 

Use Type: Herbicide and defoliant 
CAS Niimber: 2 163-80-6 
Forinulri: CH,AsNaO, 
S ~ I I U I ~ ~ I I ~ S :  Arsonic acid, methyl-, monosodium salt; 
Disodium methane arsonate; DSMA; Disodium methyl 
arsonate; Methanearsonic acid, monosodium salt; 
Methylarsonic acid, monosodium salt; Monosodium acid 
methanearsonate; Monosodium methane arsonate; MSMA; 
Monosodium inethyl arsonate; Superarsonate 

Trurle Nrimes: ANSAR", KMG Chemicals (USA); 
ARSANOTE@ Liquid, OxyChem (USA), canceled; 
A S A Z O L  BUENO", K M G  Chemica ls  ( U S A ) ;  
DACONATE@, KMG Chemicals (USA); DICONATE 6'; 
DAL-E-RAD@, canceled; DIUMATE, Drexel Chemical 
(USA); DREXAR@-530, Drexel Chemical (USA); EH I 143, 
PBIiGordon (USA); FERTI-LOME; HERB-ALL@; 
HERBAN M@; IDA BRANDS, Drexel Chemical (USA); 
KACK, Drexel Chemical (USA); MAGMA, Luxembourg 
Industries (Israel); MERGE@; MESAMATE'; MONA'IE''; 
MONATE@ Merge 823; NUTGRASS KILLER", 
PBIiGordon (USA); PHYBAN"; PHYBAN H.C.'; 
QUADMEC, PBIiCordon (USA); KED PANTHER@; 
RIVERDALE', Nufarin (Australia); RIVERSIDE@, 
Agr  i I i an  c e  S 1 L V 1 S A R' : 
SILVISAR-550'; TARGET MSMA@: TRANS-VERTG; 
VERSAR', Drexel Chemical (USA); WEED- 108"; WEED- 
BROOMm (DSMA + Bomacil + 2,4-D); WEED-E-RAD@; 
WEED-S-RAD@; WEED HOE@, Albaugh (USA) 
Prorlucers: Agriliance (USA); Bayer CropSciencc 
(Germany); Dow AgroSciences (USA); Drexel Chemical 
(USA); Helena Chemical (USA); KMG Chemicals (USA); 
Luxembourg Industries (Israel); Nufarm (Australia); 
PBlIGordon (USA); The Scotts Company (USA) 
Cli eitricrrl Clrrss: Arsen ica I (organ 0-) 

EPA/OPP PC Corle: 0 13803 
Criliforiiiri DPR Cliemicrrl Cork: 34 
Uses: MSMA is used extensively as a selective post- 
emergence herbicide to control grassy weeds in cotton 
crops, in non-agricultural areas and in  industrial 
applications. 
Hunirrn tosicit) (long-ter~ii)(~~': Low-70.00 ppb, Health 
Advisory 
Fish toxicity (tl~resliolrl)~~~): Very low-I 936.86508 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crirciiiogeii/llrrzarrl ClrrssiJcritioiis 
U.S. EPA Carcinogens: Group B2, probable carcinogen (as 
cacodylic acid, the parent chemical) 
California Prop. 65: Carcinogen (as cacodylic acid. the 
parent chemical) 
IARC: Group 1, known carcinogen 
Label Signal Word: CAUTION or WARNING 
W H O  Acute Hazard: Class I l l ,  slightly hazardous (as 
cacodylic acid, the parent chemical) 
Rcgulrrtory Authority: 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(C A LIOS H A) 
The "Director's List" (CALiOSHA) 
Clean Air Act: Hazardous Air Pollutants (Title I,  Part A, 
Section 112) as arsenic compounds 
Clean Water Act: Toxic Pollutant (Section 401.15) as 
arsenic and compounds 
RCRA Section 26  1 Hazardous Constituents, waste 
number not listed 

( U S A )  ; S E LECT-K I La; 



 

Sodium PentachlorODhenate 803 

EPCRA Section 304 RQ: CERCLA, 1 Ib (0.4.54 kg) 
EPCRA (Section 3 13): Includes any unique chemical 
substance that contains arsenic as part o f  that chemical's 
infrastructure. Form R de ~niniiiiis concentration reporting 
level: as organic arsenic compounds, 1 .O% 
Marine pollutant (49CFR, Subchapter 172.10 1,  Appendix 
B) as arsenates 

Description: Colorless crystalline solid; solution may be 
dyed red or green. Odorless. Solid may float or sink in  
water; solid and solution are highly soluble in water. 
Molecular weight = 162; 292 (hexahydrate). Boiling point 
= Decomposes. Melting/Freezing point = 117OC; 58°C 
(hexahydrate); Specific gravity: 1 .O 20°C (solid); 1.4-1.6 @ 
20°C (solutions). Hazard Identification (based on NFPA- 
704 M Rating System): Health Hazards (Blue): 1; 
Flannnability (Red): 1 ; Reactivity (Yellow): 0. 
Perrizissible Exposure Limits in Air: The OSHA") PEL for 
organic arsenic compounds is 0.5 mglm'TWA for an 8-hour 
workshift. There is no NIOSH'') recommendation, The 
ACGIH(') TLV is 0.2 ing/in3 TWA. 
Deierniinrrtiori i n  Air :  Fil ter ;  Reagent ;  Ion 
chroinatographylHydride generation atomic absorption 
spectrometry; NIOSH IV, Method #.5022, Arsenic, organo- 

Permissible Concentrrition iii Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
EPA recoininends a zero concentration of  arsenic for 
human health reasons but has set a guideline of  S O  pg/L("' 
for drinking water. 
Determiniition in Writer: See OSHA Method ID-1 05 for 
arsenic. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. 
Hririizfii I Eff ects m i  (1 Symptoms 
Slrort Term Exposure: Grade 2 ;  LD,, = 0.5 to 5 glkg (rat). 
Long Term Esposure: Repeated contact may cause skin 
sensitivity. Chronic exposure to arsenic compounds can 
cause dermatitis and digestive disorders. Renal damage may 
develop. In animals: kidney damage, muscle tremor, seizure, 
possible gastrointestinal tract, reproductive effects, possible 
liver damage. 
Points of Attrick: Skin, kidneys, liver. 
Merlicril Surveillrrnce: Kidney function tests . Exam in at i on 
by a qualified allergist. Kidney, liver, lung function tests. 
Consider chest x-ray following acute overexposure. 
First Aid: If artificial respiration is administered, avoid 
~~iozith-to-~nozith resuscitation; use bug/tnusk ctppurutzis. 
Solid or solution: Irritating to skin and eyes. Ifswallowed, 
will cause nausea, vomiting, or loss of  consciousness. 
Remove contaminated clothing and shoes. Flush affected 
areas with plenty of  water. If in eyes, hold eyelids open and 
flush with plenty of  water. If swallowed and victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water and have victim induce vomiting. If 

(18) 

swallowed and victim is unconscious or having convulsions, 
do nothing except keep victim warm. 
Rejeren ces: 

International Prograinme on Chemical Safety (IPCS), 
"Health and Safety Guide, Dimethyarseinic Acid, 
Methanearsonic Acid, and Salts," Geneva, Switzerland 
(1 992). 
http./ /~~~~~.incliein.orgidocumenrs.  h s c i h ~ c ~ i I i s ~ 6 9  htnie 
Pal-tNuniber: 1 
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

Sodium Pentachlorophenate 

Use Type: Fungicide, algaecide, molluscicide, inicrobiocide 
and as a wood preservative 
CAS Nimiber: 13 1-52-2 
Forniulii: C,CI,NaO; C,CI,ONa 
Alert: There are no registered products of sodium 
pentachlorophenate in  the U.S. 
Syri oiiynzs: P C P - s o d i u in ; s a  I t ; 
Pentachlorophenate sodium; Pentachlorophenol, sodium 
salt; Pentachlorophenoxy sodium; Pentaclorofenato sodico 
(Spanish); Pentaphenate; Phenol, pentachloro-, sodiiiin salt: 
Phenol, pentachloro-, sodium salt, monohydrate; PKHFN; 
sodium PCP; Sodium pentachlorophenol; Sodium 
pentachlorophenolate; Sodium pentachlorophenoxide; 
Sodium, (pentach1orophenoxy)-; Sodium pentachlorphenate 
Trrrrle Nrinies: A13-16418@; D O W  D O R M A N T  
FUNGICIDE@, Dow AgroSciences (USA), canceled; 
DOWICIDE G@, Dow AgroSciences (USA), canceled; 
DOWICIDE C-ST@, Dow AgroSciences (USA), canceled: 
G R  48-1  IPS@; G R  4 8 - 3 2 S @ ;  NAPCLOR-G';  
SANTOBRITE@; SANTOBRITE D@; WEEDBEADS' 
Prorlucers: Dow AgroSciences (USA); Fluorochem (UK)  
Chemicul Clirss: Chlorinated phenol; chlorophenoxy 
EPA/OPP PC Corle: 063003 
Crrliforniri DPR Clieniicril Corle: 540 
ICSC Nirniber: 0.532 
RTECS Niiniber: SM6490000 
EEC Niniiber: 604-003-00-3 
EINECS Nitniber: 20 5 -02 5 -2 
Uses: Used as a wood preservative and a fungicide in 
cellulose products, textiles, water-based latex paints, 
adhesives, leather, pulp, paper and industrial wastc systcms: 
general disinfectant and control of the intermediate snail 
host off schistosomiasis. I n  1993, all nianufacturers 
discontinued their registrations of  products containing 
sodium pentaclilorophenate. 
Crrrci~ioge~r/IIri~rrrrl Cliissifificrrtioiis 
U.S. EPA Carcinogens: Group B2, probable carcinogen (as 
pentachlorophenate) 
California Prop. 65: Listed (as pentaclilorophenate) 
IARC: Group 2B,  possible carcinogen 

P C P s o d  i u in 



 

804 Sodium Tellurite 

Label Signal Word: WARNING or DANGER 
WHO Acute Hazard: Class lb ,  highly hazardous (as 
pentachlorophenate) 
Endocrine Disruptor: Suspected endocrine disruptor (as 
pentachlorophenate) 
Regulrtory Authority: 

Air Pollutant Standard Set (former USSR)‘4’’ 
EPA Hazardous Waste Number (RCRA No.): listed as 
“None“ 
A B  2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
EPCRA Section 3 13 Form R de niini/n/s concentration 
reporting level: 1 .0% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B), severe pollutant 
Canada, WHMIS, Ingredients Disclosure List 

Description: White or tan crystalline solid or powder. 
Phenolic odor. Soluble in water; solubility = 33% (wtivol) 
@ 25°C; 33 gil00 in1 water at 25°C. 
Iiiconipritibilities: Oxidizers 
Perniissible Exposure Limits in Air: The former USSR- 
UNEPIIRPTC project(43) has set an MAC of  0.1 inghn’ in 
workplace air and MAC values for ambient air in residential 
areas as  follows: 0.005 mgIm’ on a momentary basis and 
0.001 mg/m3 on a daily average basis. 
Deterniiiiutioii in Air: N o  OELs have been established. 
Perniissible Conceiitrcition in Wrrfer: The former USSR- 
UNEPIIRPTC project(”) set a MAC in water bodies used for 
domestic purposes of  5 ingin? and in water bodies used for 
fishery purposes of  0.0005 mgiL. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact . 
Hrirnlfirl Effects unrl S’wiptonis 
Sliort Term Exposilre: Exposure to fine dusts or sprays 
cause burning in  eyes and painful irritation in upper 
respiratory tract. If inhaled, it will induce violent coughing 
and sneezing. Skin irritation results from brief exposures, 
causing a burning sensation or rash. Symptoms of severe 
systemic intoxication include loss of appetite, respiratory 
difficulties, anesthesia, fever, sweating, difficulty in 
breathing and rapidly progressive coma. Severe 
intoxications, including fatalities, have been reported from 
uncontrolled use. This compound causes inflamed gastric 
inucosa, congestion of  the lungs, edema in the brain, cardiac 
dilatation, degeneration of the liver and kidneys. Individuals 
suffering from kidney and liver diseases have a lowered 
resistance and should not be exposed. 
Long Term Exposure: May cause skin allergy. May cause 
anemia. May damage the liver and kidneys. Repeated 
exposure can cause headache, weakness, sweating, fever, 
muscle twitching, dizziness, confusion, and death. 
Points of Attrick: Skin, blood, liver, and kidneys. 

Medicul Surveill(ince: Completed blood count. Liver and 
kidney function tests. Evaluation by a qualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereiices: 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 6, NO. 2, 5-30 (1986). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Sodium Pentachlorophenate,” Washington, DC, 
Chemical Emergency Preparedness Program (November 
30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“ H a z a r d o u s  S u b s t a n c e  Fact  S h e e t ,  Sodiuni  
Pentachloroplienate,” Trenton NJ (August 1999). 
http:II~Y\~v.state.ni.us/health ‘eohirtkwebi I7 I2.pdf 

Sodium Tellurite 

Use Type: Pesticide 
CAS Number: 10 102-20-2 
Forinulri: Na20;Te; Na,TeO, 
Alert: No longer registered as a pesticide in the U.S. 
Syiiuiiynis: Sod i uin t e I I u rat e( I V) ; Te I I uric ac id, d i sod i uni 
salt; Tellurous acid, disodiuin salt; Telurito sodico (Spanish) 
Producers: Great Western Inorganics (USA); Molekula 
Fine Chemicals (UK) 
RTECS Number: WY24500000 
EINECS Ncmiber: 233-268-4 
Uses: Used in bacteriology and medicine. Formerly used as 
pesticide. 
Regu lritory Airtli ority : 

Air Pollutant Standard Set (ACGIH)“’(DFG)”’ (HSE)”” 
(OSHA)‘58) (former USSR)‘4’’ 
SuperfundIEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (22714,540 

SuperfundIEPCRA 40CFR302.4 RQ: EHS, 1 lb (0.454 

Canada, WHMIS, Ingredients Disclosure List 
Description: Sodium tellurite is a white crystalline solid. 
Hazard Identification (based on NFPA-704 M Rating 

kg) 

kg) 
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System): Health 2, Flammability 0, Reactivity 0. Slightly 
soluble in water. 
Iiiconipritibilities: Cad in ium . nitric acid, halogens and 
oxidizers. 
Pernzissible Exposure Limits iii Air: The OSHA”) PEL for 
tellurium compounds ofO. 1 mg/rn3. N1OSH‘”and ACGIH‘” 
recommend the same level as does HSE(j3) and DFG”). 
Perniissible Conceritrution iii Wrrter: The former USSR‘”) 
has set an MAC for tellurium in water bodies used for 
domestic purposes of 0.01 mg/L. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Htirnzful Effects r ind Syniptonis 
Short Term Exposure: Irritates the skin and eyes. Irritates 
the respiratory tract causing cough and wheezing. The 
material is both an oral and dermal toxic hazard. l h e  
material is toxic by ingestion. Oral ingestion of tellurium 
compounds is generally regarded as extremely toxic. The 
probable oral lethal dose is 5-50 mgkg or between 7 drops 
and 1 teaspoonful for a 70 kg ( 1  50 Ib) person. Tellurium 
compounds are regarded as super toxic for skin exposures. 
Symptoms of exposure are sleepiness, fatigue, stupor; loss 
of appetite, nausea, vomiting, stomach pain, metallic taste, 
garlic odor ofthe breath and sweat, dryness ofthe mouth or 
excessive salivation, renal pain, bronchitis, irregular 
breathing; cyanosis, fatty degeneration of the liver, and 
unconsciousness. 
L wig Terrii Esposu re: Te 1 1 u r i u in compounds cause 
reproductive damage. May cause liver and kidney damage. 
Can cause lung irritation; bronchitis may develop with 
cough, phlegm, and/or shortness of breath. Repeated 
exposure can cause weakness, fatigue, dizziness, and loss of 
consciousness. 
Points of Atttick: Liver, kidneys and lungs. 
Merlicril Siirveillrince: Lung function tests. Liver and 
kidney function tests. 
First Aid: Skin Contact: Flood all areas of body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; do it under the water stream. Use 
soap to help assure removal. Isolate Contaminated clothing 
when removed to prevent contact by others. Eye Contact: 

Remove any contact lenses at once. Immediately flush eyes 
well with copious quantities ofwater or normal saline for at 
least 20-30 minutes. Seek medical attention. Inhalation: 
Leave contaminated area immediately; breathe fresh air. 
Proper respiratory protection must be supplied to any 
rescuers. If coughing, difficult breathing or any other 
symptoms develop, seek medical attention at once, even if 
symptoms develop many hours after exposure. Ingestion. If 
unconscious or convulsing, do not induce vomiting or give 
anything by mouth. Assure that victim’s airway is open and 
lay him on his side with his head lower than his body and 
transport at once to a medical facility. If conscious and not 
convulsing, give a glass of water to dilute the substance. If 
medical advice i s  not readily available, consider inducing 

vomiting of this toxic material. Transport at once to a 
medical fac i I it y . 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Sodium Tellurite,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Sodium Tellurite,” 
‘Trenton NJ (August 1999). 
http://www.state.ni .us/liealtIi~eoli/rtkweb!278~ .i,df 

Sodium Tetraborate 

Use Type: Insecticide, herbicide and molluscicide 
CAS Number: 1303-96-4; 1330-43-4 as borates, tetra. 
sodium salts (anhydrous) 
Formula: Na2B,07 
Syrioiiynis: Borates, tetra, sodium salt, anhydrous; Borax 
(B,Na2O;lOH2O); Caswell No. 109; Disodiiim tetraborate 
decahydrate; Sodium tetraborate decahydrate; Sodium 
borate anhydrous; Sodium borate decahydrate 
Trrirle Nrinies: BORATEEM@, U.S. Borax (USA), 
canceled; BORICIN@; BURAN; GERSTLEY@ BORATE”; 
GROTAN@, canceled; JAIKIN@; NEOBOR@; POLYBOR@; 
RASORITE 65”; SOLUBOR@; THREE ELEPHANT V- 
BOK@, IMC Chemicals (USA); 20 MULE TEAM@. U.S. 
Borax (USA) 
Prorliicers: Agrium (Canada); American Borate (USA); 
Allipo Chemicals (India); Chemettal (Germany); Cia. 
Quimica Universal de Industrias (Mexico); Eagle-Picher 
Minerals (USA); Holvoet Chimie (Belgium); IMC 
Chemicals (USA); Kerr-McGee (USA); OxyChem (USA); 
Quantum Chemicals (Australia); Rohm & Haas (USA); 
SQM (Chile); Textron Systems (USA); SB Boron (USA); 
TCI America(USA); U.S. Borax(USA); Varsal Instruments 

Clienzicril Clriss: Inorganic 
EPMOPP PC Code: 0 1 1 102; 0 I I 1 12 as borates, tetra, 
sodium salts (anhydrous) 
Criliforiiiri DPR Clieinictil Code: 79; 5054 as borates, tetra, 
sodium salts (anhydrous) 
ICSC Number: 0567; 1229 as borates, tetra, sodium salts 
(anhydrous) 
RTECS Niiniber: VZ2275000; ED4588000 as borates, 
tetra, sodium salts (anhydrous) 
Uses: Pesticide products containing boric acid and its 
sodium salts are registered in  the U.S. for use as 
insecticides, fungicides and herbicides. They are used 011 

several agricultural and many non-agricultural sites 
i n c I Lid i ng resident ia I ,  commerc ia I ,  med i cal , veterinary, 
industrial, forestry and foodifeed handling areas. They are 
marketed in many formulations including liquids, soluble 

(USA) 
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and emulsifiable concentrates, granulars, powders, dusts, 
pellets, tablets, solids, pastes, baits, and crystalline rods. 
U.S. Mrrxiniuni Allowrrble Resirlire Levels for  Borrrx 
(B,Nn20,-I OH,O), (40 CFR 180.1 121 ): 
Borax along with boric acid and its salts are exempt froin 
the requirements of  a tolerance when used in or on raw 
agricultural commodities. 
Crrrciiiogeii/Hrrzrrrrl Clrissrjicrrtions 
U.S. EPA Carcinogens: Group E, Unlikely carcinogen 
Label Signal Word: CAUTION, WARNING, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulritory Authority: - Actively registered pesticide in California. 
Description: White to gray crystalline solid, granules, or 
powder. Becomes colorless on exposure to air. Odorless. 
Soluble in water; solubility = 2.56 g/100 mL @ 20°C. 
Molecular weight = 201.25. Density = 1.73. 
MeltingiFreezing point = 756°C. Boiling point = 1575°C 
(decomposition). 
lirconiprrtibilities: Moisture, acids. metallic salts. Forms 
partial hydrate in moist air. 
Pernzissible Exposure Limits in Air: NIOSH‘?’: 1 ing/m3 
TWA; ACGIH“) TLV: 1 ingim, T W A  as Borates. tetra, 
sodium salts. 
Deternriizrrtion in Air: Collection on a filter and graviinetric 
analysis. See NIOSH Method #0500 Particulates NOR 
(total)‘ I*). 
Permissible Concerztrrrtion in Writer: No criteria set but 
EPA has suggested‘”’ an ambient water limit of  138 pg/L 
based on health effects. Runoff from spills or fire control 
may cause water pollution. 
Routes of Eiztry: Inhalation, skin, eyes, ingestion. 
Hrrrntjirl Effects rind Synrptonzs 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Ingestion in high dose or through damaged 
skin, inay affect the central nervous system, kidneys, and 
gastrointestinal tract. 
Long Term Exposure: Repeated or prolonged contact with 
skin may cause dermatitis. Repeated or prolonged inhalation 
inay affect the respiratory tract. 
Points of Attrick: Eyes, skin, respiratory system. 
Merlicrrl Surveillrrnce: Consider the points of attack in  
preplacement and periodic physical examinations. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 

vomiting when jorniulations containing petroleiiiiz solvents 

are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision Facts (RED), Boric Acid.” Office of 
Prevention, Pesticides and Toxic  Substances, 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  1 9 9 3 ) .  
h t tp : //W\YW. cpa. g.ov/KI<,I)si factshec ts/0023 fact , pd 1’ 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs. Pesticide Residue Limits. “Borax 
( B , N a , O , ~ l O H , O ) , ”  4 0  C F R  1 8 0 . 1  1 2 1 ,  
~~~~v.epa . I (ov/pes t ic ides / food/~~~e~vto ls . l i t i i i  
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Stibine 

Use Type: Fumigant 
CAS Number: 7803-52-3 
Forntulrr: H3Sb; SbH, 
Alert: No products of  Stibine registered in the U.S. 
Synonynzs: Anti in on wassers t o ffes (German) ; A tit i mo n y 
hydride; Antimony trihydride; Antymonowodor (Polish); 
Hydrogen antiinonide; Stibnite 
ICSC Number: 0776 
RTECS Nirniber: WJ0700000 
EEC Number: 05 1-003-00-9 
Uses: Stibine is used as a fumigating agent. It is used in 
metallurgy, welding or cutting with blow torches, soldering, 
filling of  hydrogen balloons, etching of zinc. and chemical 
processes. N o  products registered in the U.S. 
Crrrcinogeii/Hrizrrrrl Clrissificrrtions 
TRI Developmental Toxin: Reproduct ive and 
developmental toxin as antimony compounds 
Regulutory Autlrority: 

Very Toxic Substance (World Bank)‘”’ 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CALiOS HA) 
The “Director’s List” (CAL/OSHA) 
OSHA29CFR1910.119,AppendixA, Process Safety List 
of  Highly Hazardous Chemicals, ‘I’Q = 500 Ib (227 kg) 
Air Pollutant Standard Set (ACGIH)“’ (DFG)‘” (I-ISE)‘”’ 
(OSHA)i58) (Several States)“”’ 

As antiiiiony conipounds: 

Banned or Severely Restricted (New Zealand)“” (Many 

Air Pollutant Standard Set (ACGIH)“) (OSI lA)(’) 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

CAL Air Resources Board/AB 1807 Toxic Air 

countries, especially in food) (UN)‘”’ 

(Cal i forn i a) ( H S E) (On tar i 0, Q Lie bee) 

antimony compounds 

Containinants as antimony compounds 



 

Stibine 807 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) as antimony compounds 
The “Director’s List” (CAL/OSHA) as antimony 
compounds 
Clean Air Act, 42USC7412; Title I ,  Part A,$112 
hazardous pollutants (as antimony compounds) 
Clean Water Act: 40CFRl16.4 Hazardous Substances; 
40CFR117.3, RQ (same as CERCLA); 40CFR423, 
Appendix A, Priority Pollutants; Section 3 13 Water 
Priority Chemicals (57FR4 133 1, 9/9/92); 40CFR401.15 
Section 307 Toxic Pollutants, as antimony compounds. 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents, 
waste number not listed (as antimony compounds, n.0.s.) 
Safe Drinking Water Act, MCL, treatment technique; 
MCL, 0.006 mg/L; MCLG, 0.006 mg/L; Regulated 
Chemical (47FR9352) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13: Includes any unique chemical 
substance that contains antimony as part ofthat chemical’s 
infrastructure. Form R de n7inimts concentration 
reporting level: 0.1% 
Canada, WHMIS, Ingredients Disclosure List; National 
Pollutant Release Inventory (as antimony compounds) 

Description: Stibine is a colorless gas with a characteristic 
disagreeable odor. It is produced by dissolving 
zinciaritiinony or magnesiuin-antimony in hydrochlorid acid. 
Poor solubility in water. Boiling point = -18°C. 
MeltingiFreezing point = -88°C. Flash point = flammable 
gas. Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 4, Reactivity 2. 
Iirconiprrtibilities: A flammable gas. Incompatible with 
acids, halogenated hydrocarbons, oxidizers, moisture, 
chlorine, ammonia. Reacts violently with chlorine, 
concentrated nitric acid and ozone. Decomposes in air. 
Thermally unstable: quick decomposition @ 200°C 
producing metallic antimony and explosive hydrogen gas. 
Periiiissible E.vposiire Limits iii Air: The OSHA”’ TWA, 
the DFG MAK‘3’ and ACGIH‘’) TWA value is 0.1 ppm (0.5 
ingird). The NIOSH”) IDLH level = 5 ppm. Several states 
have set guidelines or standards for Stibine in ambient air‘””) 
ranging from 5.0 pgim’ (North Dakota) to 8.0 pgim’ 
(Virginia) to 10.0 pg/m3 (Connecticut) to 12.0 pgim’ 
(Nevada). 
Deteriiiiitrrtioii iii Air: Si gel (special coating); 
Hydrochloric acid; Visible spectrophotometry; NlOSH IV, 
Met hod #6 0 0 8‘ ’ *I. 

Perinissible Conceittrutioii iii Wuter: The U.S. EPA allows 
0.006 ppm of antimony per million parts of drinking water. 
Routes of Entry: Inhalation of gas. 
Hrrriilfrl Effects crml Syniptoiiis 
Short Term Exposure: Stibine can affect you when 
breathed in. May be fatal if absorbed through the skin or 
inhaled. A strong sensitizer. May cause severe allergic 

respiratory reaction. Exposure can cause rapid, fatal 
poisoning, with symptoms of headaches, nausea, dark or 
bloody urine, pain in the back and abdomen, slowed 
breathing and death. Exposure can also irritate the lungs and 
may lead to a build-up of fluid (pulmonary edema) a 
medical emergency that can be delayed for several hours. 
This can cause death. Stibine destroys red blood cells and 
can also cause liver and kidney damage. 
Loiig Term Exposure: Stibine destroys red blood 
cells(hemo1ysis). May affect the kidneys, liver: 
hemoglobinuria, hematuria (blood in the urine), hemolytic 
anemia, Jaundice. May affect the central nervous system. 
Poiitts of Atfcick: Blood, liver, kidneys. respiratory system 
and central nervous system. Lung cancer has been observed 
in some studies ofrats that breathed high levels ofantimony. 
No human studies are available. It is unknown whether 
antimony will cause cancer in people. 
Medical Surveillrnice: Antimony can be measured in the 
urine, feces, and blood for several days after exposure. For 
those with frequent or potentially high exposure (half the 
TLV or greater), the following are recommended before 
beginning work and at regular times afier that: L~iiig 
function tests. If symptoms develop or overexposure is 
suspected, the following may be useful: Consider chest x-ray 
after acute overexposure. Blood and urine hemoglobin 
levels. Liver and kidney function tests. Examination of the 
central nervous system. Examination by aqualified allergist. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper a i i d  lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
Rejereirces: 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No.  4, 17-1 8 ( 1  982). 
Pohanish. R.P., “Rapid Guide to I lazardous Chemicals iii 
the Environment,” Van Nostrand Reinhold, NY ( 1997). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New Jersey Department of Health and Senior Services, 
“I-lazardous Substance Fact Sheet: Stibine,” Trenton, 
NJ (January 1987, rev. August 2001). 
tittp://w\vw.state.n j .us/health!coli/l-tkweb.. I 73 5 .nd f 
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Stoddard Solvent 

Use Type: Insecticide and herbicide 
CAS Nuntber: 8052-4 1-3 
Forniulr: C,H,, 
Alert: There are no Stoddard Solvent pesticide products 
currently registered in the U.S. 
Syiioiiyiizs: Cleaning solvent; Dry cleaner naphtha; Mineral 
spirits; Naphtha safety solvent; Petroleum solvent; Spotting 
solvent; Varnoline; White spirits 
Clreiizictrl Clrrss: Unclassified (miscellaneous hydrocarbon) 
EPMOPP PC Code: 063504 
ICSC Number: 036 I 
RTECS Number: WJ8925000 
EEC Nunzber: 649-345-00-4 
EINECS Number: 2 3 2 -4 8 9-3 
Uses: Stoddard Solvent is used in dry cleaning, in 
degreasing of metal parts and as a paint thinner. It is also an 
insecticide and herbicide; however, there are no pesticide 
products currently registered in the U.S. 
Regrrlrrtory Authority: 

Air Pollutant Standard Set (ACGIH)'" (OSHA)'is) 
(Several States)("J 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOSHA) 
The "Director's List" (CALIOSHA) 
Canada, WHMIS, Ingredients Disclosure List 

Description: A mixture of saturated various hydrocarbons 
(C, -CIJ that may include benzene. A refined petroleum 
solvent containing >65% CI,  or higher hydrocarbons. 
Colorless liquid. Kerosene-like odor; odor threshold = 1 
pptn (NY) to 30 ppin (NJ). Insoluble iii  water. Boiling point 
= 154-202°C; also 130-230°C. Melting/Freezing point = <- 
30°C. Flash point = 39-60°C; also listed at 21°C and 
>38"C. Vapor pressure = 0.1-1.4 kPa @ 20°C. Autoignition 
temperature = 229°C; also 230-240°C (ICSC). Explosive 
limits: LEL = 0.6%; UEL = 8.0%. Hazard Identification 
(based on NFPA-704 M Rating System): Health 0, 
Flaininability 2, Reactivity 0. Log KO, = 3.16-7.06. Values 
above 3.0 are likely to bioaccuinulate in marine organisms. 

Iiicoiii~~rrtibilities: Forins explosive mixture with air. Strong 
oxidizers. Attacks some forins of plastics, rubber, and 
coatings. 
Permissible Esposure Limits iiz Air: The OSHA'" PEL is 
500 ppin (2,900 tngiin') TWA. NIOSH(2J recommends a 
TWA 350 mgiiii' and a ceiling of 1800 ingitn') not to be 
exceeded during any 15 minute work period. ACGIH") 
recommends a TWA of 100 ppin (525 ingiin'). 'Ihe 
NIOSH") IDLH level = 20,000 iiigiin'. Several states have 
set guidelines or standards for Stoddard Solvent in ambient 
air"") ranging from 5.25 to 10.50 ingim' (North Dakota) to 
7.0 mg/m' (Connecticut) to 12.5 ingitn' (Nevada). 

(ICSC) 

Ueternibzrition iii Air: Adsorption on charcoal, workup with 
CS2, analysis by gas chroinatographyiflaine ionizaton. See 
NlOSH Method 1550 for Naphthas."8J 
Perniissible Coitcentrrrtiorz irt Wuter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiztry: Inhalation, ingestion, skin and/or eye 
contact. 
Hrrriiiful Effects U I I ~  Syiiiptonis 
Slrort Term Esposurc: Inhalation: Causes irritation of the 
eyes and respiratory tract. Exposure to levels above 2400 
mg/m3 may cause headache, dizziness and nose and throat 
irritation. More severe exposures may cause nausea and 
vomiting, a feeling of intoxication, weakness, muscle 
twitches and in extreme cases convulsions, unconsciousness 
and death. Skin; Contact with liquid may cause irritation and 
drying of skin. This can result in dermatitis. Eq'es: Contact 
with liquid or vapor levels of 900 ingim' to 2400 ingiin' 
may cause irritation and tearing. Ingestion; Sinall amounts 
may cause headache, dizziness, nausea. vomiting, 
intoxication, weakness, muscle twitches, convulsions and 
unconsciousness. May cause aspiration into the lungs and 
chemical pneumonia. As little as 3 ounces may be fatal. If 
liquid is breathed into the lungs as little as I ounce may 
cause death due to respiratory failure. 
Loitg Teriiz Espusiire: Prolonged or repeated contact with 
liquid may cause defatting ofthe skin with drying, irritation, 
and skin ulcers. Exposure to vapor may cause eye, nose and 
throat irritation, fatigue, headache, anemia, jaundice, and 
damage to the liver and bone marrow. In animals: kidney 
damage. Repeated exposure may cause a rare reaction in 
some people that destroys blood cells (aplastic anemia). 
This can be fatal. Many petroleum-based solvents have been 
shown to cause brain and/or nerve damage. Effects may 
include reduced memory and concentration. personality 
changes, fatigue, sleep disturbances, reduced coordination, 
effects on the autonomic nerves and/or nerves to the limbs. 
Poiiits of Attack: Eyes, skin, respiratory system, central 
nervous system, liver and kidneys. 
Medic(11 Surveillance: If symptoms develop or 
overexposiire is suspected, the following may be usefill: 
Complete blood count. Evaluation for brain effects. Liver 
and kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting. 



 

Streptomycin Sulfate 809 

Note to physician or authorized inedicnl personnel: Treat 
symptomatically for central nervous system depression. 
Supportive treatment for puhnonary edema using oxygen 
[nay be needed when aspiration of  liquids or massive 
exposure to vapors has occurred. 
References: 

National Institute for Occupational Safety and Health, 
Criteria for a Recoininended Standard: Occupational 
Exposure to Refined Petroleum, NIOSH Doc. No. 77- 
192, Washington, DC ( 1  977). 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Stoddard Solvent,” 
Trenton, NJ (August 1998). 
www, state , n i . u s!hea I th/eo h/r t kwe b/ I 7 3 6 .  pd f 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
New York State Department of  Health, “Chemical Fact 
Sheet: Stoddard Solvent,” Albany, NY, Bureau of Toxic 
Substance Assessment (March 1986 and Version 2). 

Streptomycin 

Use Type: Fungicide and inicrobiocide 
CAS Number: 57-92- 1 
Forinulrr: C Z I  H,,N,O,, 
Synorrynrs: NSC- 14083; Streptomycin A; D-Streptamiiie, 
O-2-deoxy-2-(1nethyla1nino)-a-L-glucopyranosyl-( 1 ->2)-0- 
5-deoxy-3-C-formyl-a-L-lyxofuranosyl-( I ->4)-N, N’- 
bis(aminoinethy1)-; Streptomycine; Streptomycinurn; 
Streptoinyzin (German) 
Trtrtle Nmzes: AGRIMYCIN 17@; AGREPT’; AGRI- 
STREP@; AGRO STREP@, Zeneca Agro (UK) (now 
Syngenta), canceled; AS-50@; CHEMFORM’; GEROX@; 

REPAR’ STREPTOMYCIN; STREPCEN’ 
Producers: Zeneca Agro (UK) (now Syngenta) 
Cli eriiical Clrrss: Unclassified 
EPMOPP PC Code: 006306 
Crrliforriirr DPR Cliemictrl Code: 12 17 
Uses: Streptomycin is a human antibiotic drug which also is 
used as a pesticide, to control bacteria, fungi and algae in 
crops. Streptomycin controls bacterial and fungal diseases 
of certain fruit, vegetables, seed, and ornamental crops, and 
controls algae in ornamental ponds and aquaria. The use of  
streptomycin to control fireblight on apples and pears 
accounts for 58% of  its total use. Other significant uses are 
on nursery stock and in landscape maintenance ( 1  7% of 
use), and on tobacco (7% of use). 
Crrrcitrogeti/Hrrzrrr(l ClrrssiJicrrtioiis 
Label Signal Word: CAUTION, WARNING, DANGER 
Regirlrrtory Authority: 

Actively registered pesticide in California. 
AB 1803-Well Monitoring Chemical (CAL) 

HOKKO-MYCIN@; P L A N T O M Y C I N ~ ;  R I M O S I D E N ~ ;  

FIFRA, 40CFRI 80.102-1 147: tolerances and/or tolerance 
exemptions for pesticides in or on raw agricultural 
coinmod ities 

Description: Off-white powder derived from Streptoiiiyces 
griseus bacteria. Soluble in water. Molecular weight= 58 1.6 
IIzcotizprrtibilities: Unstable in strong acids and alkalis. 
Incompatible with alkaline materials. 
Permissible Corrceirtrrrtioii in Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash iinmediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Streptomycin,” Oregon 
State University, Corvallis, O R  (September 1995). 
http:/ le>ctoxnet.o~st.edu/pi~,sist i~e~~t~~m.li t~ii  
U.S. Environmental Protection Agency, “Reregistration 
E I i g i b i I i ty and 
Streptomycin Sulfate,” Office of  Prevention, Pesticides 
and Toxic Substances, Washington, DC, (September 
1992). http: / /~~~~v,epa.~?ov/R~I)s i factsheets . :0  169fact.pdf 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Dec is ion (RED),  S t rep t om yc i 11 

Streptomycin Sulfate 

Use Type: Fungicide 
CAS Nirnrber: 38 10-74-0 
Foriirirkr: C,,H,,N ,4024.H6012Sj 
S Y I I O I ~ ~ I I I S :  Streptomycin sesquisulfate: D-Streptamine, 0- 
2-deoxy-2-(1iiethylainino)-a-L-glucopyranosyl-( 1 ->2)-0-5- 
d e  o x y -3 -C - for  my I -a- L- I y x o f u  ran  o s y I - ( 1 - > 4 )  - N ,  N ’- 
bis(aminoiminoinet1iyl)-, sulfate ( 2 3 )  (salt) 
Trrrtle Nfrnzes: AG RI -M Y C IN@. S y ngeii t a (S w i t zer l an d) ; 
AGRISTREP@; AS-50@, Syngenta (Switzerland); 

STREP-GRAN@; STREPSULFAT’; STKEPTOMYCIN 
SULFATE@; STREPTOMYCIN SULPl IATE B.P.”; 

Prodircers: Gustafson (USA); Nutaim (Australia); Syngenta 
(Switzerland) 
EPMOPP PC Code: 0063 10 
C(rlifornirr DPR Clremicrrl Corle: 3834 

P H Y T O M Y C I N ~ ;  P L A N T O M Y C I N ~ ;  S T R E P C I N ~ ;  

STREPTOREX@; STREPVET’; VETSTREP” 



 

81 0 Strvchnine 

Uses: Streptomycin is a human antibiotic drug which also 
is used as a pesticide to control bacteria, fungi and algae in 
crops. It controls bacterial and fungal diseases of certain 
fruit, vegetables, seed, and ornamental crops, and controls 
algae in ornamental ponds and aquaria. The use of 
streptomycin to control fireblight on apples and pears 
accounts for 58% of its total use. Other significant uses are 
on nursery stock and in landscape maintenance (17% of 
use), and on tobacco (7% of use). [U.S. EPA RED Facts] 
Crrrciizogeiz/Hrrzurrl Cl(issijications 
California Prop. 65: Developmental toxin 
Label Signal Word: CAUTION, WARNING 
Regulatory Authority: 

Proposition 65 chemical (CAL) 
Actively registered pesticide in California. 

Description: Off-white powder derived from Streptoniyces 
grrseus bacteria. Soluble in water. Molecular weight = 

1457.38 
firconzpatibilities: May react violently with carbon dust, 
finely divided alumiiium, magnesium, potassium and 
alkaline materials. 
Permissible Coizcentration in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision Facts (RED), streptomycin and 
Streptomycin Sulfate,” Office of Prevention, Pesticides 
and Toxic Substances, Washington, DC (September 
1 992). h ttp://\,v\?r\y.e~a.jiov:REDs!factsIieets/O I 69facr.pdf 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Streptomycin,” Oregon State 
University, Corvallis, OR (September 1995). 
tilt~:i/extoxnet.ol-st.eduipil)s/strei~tom.litiii 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Strychnine 

Use Type: Rodenticide and avicide 
CAS Number: 57-24-9; 60-41 -3 (sulfate) 

Fornzulrr: C, ,H2*N202 
Alert: A Restricted Use Pesticide (RUP) 
Synonyms: Est ricn ina (Span is h) ; S tr icn i na ( 1 t a I i an); 
Strychnidin- 10-One; Strychnin (German); Strychnos 
Trrirle Nunzes: BOOMER-RID@; CERTOXO; DOLCO 
MOUSE CEREAL@; GOPI IER BAIT@; GOPHER- 
GETTER@, Elston Manufacturing (USA); GOPHER-GO 
AG BAIT@, Southwest Chemical Co. (USA); HARE-RID@; 
KWIK-KIL@; MOLE DEATH@; MOUSE-NOTS“; 
MOUSE-RIDQ; MOUSE-TOX@; NUX VOMICA@; PIED 
PIPER MOUSE SEED@; RO-DEX@’; SANASEED‘) 
Prorlucers: E 1 st on Manufacturing (US A); K ot ti ar i 
Phytocheinicals International (India); Southwest Chemical 
Co. (USA) 
Clienziccil Ckrss: Botanical 
EPMOPP PC Corle: 07690 1 
Crrliforiziri DPR Clienricrrl Corle: 554 
fCSC Nuniber: 0 I97 
R TECS Nuni ber: W L22 7 5 0 0 0 ; W L2 5 5 000 (su I fate) 
EEC Number: 6 14-003-00-5; 6 14-004-00-0 (sulfate) 
EINECS Number: 200-3 19-7 
Uses: Strychnine products are allowed for use only below 
ground where exposure to food and feed crops is not 
expected, and it is a Restricted Use Pesticide (KUP). I t  can 
be used in  orchards, feed crop sites, pastures, range land, 
alfalfa fields, irrigation systems, nonagriculture rights-of- 
way, forests, and residential sites. Pocket gophers are 
primary targets. 
Crrrciiiogeri/Hazcrrrliz(rrrl Clrrssijicrrtions 
Label Signal Word: DANGER 
WHO Acute Hazard: Class I b, highly hazardous 
Regulritory Authority: 

Banned or Severely Restricted (Several Countries) 
(UN)‘”’ 
Air Pollutant Standard Set (ACGIH)(’J (DFG)‘” (HSE)‘”’ 
( os  HA^ (Several States)(“)) 
Permissible Exposure Limits for Chemical Contaminants 
(CALiOS HA) 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstanccsiRQ 
40CFR117.3 (same as CERCLA, see below) 
EPA Hazardous Waste Number (RCRA No.): P 108 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 00/l0,000 Ib (45.4/4,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 10 lb 
(4.54 kg) 
EPCRA Section 3 I3 Form R LIE miniiiiis concentration 
reporting level: 1 .0% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

kg) 
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Description: White crystalline prisms or white powder. 
Sprays may be dissolved in xylene or kerosene. Very bitter 
taste. Practically insoluble in water; solubility = 140 ppin @ 
22°C. The sulfate is slightly more soluble. Molecular weight 
= 334.44; 383.49 (sulfate). Boiling point = 270°C @ 5 inbar 
(decomposes). MeltingiFreezing point = 268-285°C 
(decomposes). Log KO, = 1.62. Unlikely to bioaccuinulate 
in inarine organisms. 
Iiiconiprrtibilities: Strong oxidizers. Dangerous when 
heated. 
Perrizissible Exposure Litiiiis in Air: The OSHA‘’) PEL, 
DFG MAK‘”, HSE‘33’ TWA, and the ACGIH‘” TWA value 
is 0.15 inghn’. The STEL set by HSE‘”) is 0.45 inghn’. The 
NIOSH‘’) IDLH value is 3.0 ingiin’. Several states have set 
guidelines or standards for strychnine in ambient air‘”) 
ranging from 1.5 ,&in3 (North Dakota) to 2.5 pglm’ 
(Virginia) to 3.0 puglin’ (Connecticut) to 4.0 , u g h 3  
(Nevada). 
Deierniiiicitioiz ili Air: Filter; Reagent; High-pressure liquid 
chroinatographyiUltraviolet detection; NIOSH IV, Method 
#5016.“8’ 
Periiii.ssible Conceiitrrriioii iii Wriier: No criteria set, but 
runoff froin spills or fire control may cause water pollution. 
Roirtes of Entry: Inhalation of dust, ingestion, skin andlor 
eye contact. 
Hurtifliirl Effecis rriirl Syniptoiiis 
Sliort Term Expo~iire: Affects the central nervous system, 
causing convulsions, muscle contractions, and respiratory 
failure. Super toxic; probable oral lethal dose in humans is 
less than 5 ingikg, a taste (less than 7 drops) for a 70 kg 
( 1  50 Ib) person. It causes violent generalized convulsions. 
Death results froin respiratory arrest as the respiratory 
muscles are in sustained spasm. The lowest lethal oral dose 
reported for humans if 30 ingikg. Respiratory paralysis and 
arrest are likely to occur following severe exposure to 
strychnine. Signs and symptoms ofacute exposure generally 
involve excitation of all portions of the central nervous 
system. Convulsions, bilateral horizontal nystaginus (rapid, 
synchronous, horizontal, oscillations of the eyeballs), 
agitation, restlessness, apprehension, and abrupt, jerking 
movements of the extremities may occur. Victims may also 
experience stiffiiess, painful muscle cramping (especially i n  
the legs), and opisthotonos (spasm in which the spine and 
extremities are bent with convexity forward, the body 
resting on the head and heels). Vomiting and renal failure, 
as well as cyanosis (blue tint to skin and mucous 
membranes) and rhabdoinyolysis (destruction of skeletal 
muscle), may be found. 
Lorig Term Exposure: Chronic allergen if inhaled or 
ingested. 
Poitiis of Aituck: Central nervous system. 
Merlicril Surveillriizce: Consider the points of attack in 
preplacement and periodic physical examinations. 
Examination by a qualified allergist. 

Firsi Aid: Remove victims from exposure. Emergency 
personnel should avoid self-exposure to strychnine. 
Warning: Any unnecessary sensory input may induce 
seizures. Isolate the victims from any avoidable distractions. 
Rush to a health care facility! Evaluate vital signs including 
pulse and respiratory rate, and note any trauma. If no pulse 
is detected, provide CPR. If not breathing, provide artificial 
respiration. If breathing is labored, administer oxygen or 
other respiratory support. Remove contaminated clothing as 
soon as possible. If eye exposure has occurred, remove any 
contact lenses at once; eyes must be flushed with lukewarm 
water for at least 15 minutes. Wash exposed skin areas 
thoroughly with soap and water. Obtain authorization and/or 
fiirther instructions from the local hospital for administration 
of an antidote or performance of other invasive procedures. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Strychnine,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (July 1996). 
h Itp:/lwww. e ~ a .  r oviKED sl3 1 3 3. ~d f ’ 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact sheet, Strychnine,” Trenton, 
NJ (April 2002). 
http://www.state.ni .us/healthieohlrtEr\ycb!l747.pd f 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 2, 63-65 ( 1  982) and 8, No. I ,  

U.S. Environmental Protection Agency, “Chemical 
Profile: Strychnine,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Strychnine Sulfate,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Cheinical 
List of Lists,’’ Sacramento CA (February 1997). 

78-83 ( 1  988). 

S u lfallate 

Use Type: Herbicide 

Forniulri: C,H ,,CINS2 
Alert: N o  products registered with the U.S. EPA. I t  is a 
carcinogen, use with extreme caution. 
Synonyms: CDEC; Chlorallyl diethyldithiocarbaniate; 2- 
C h 1 ora 1 I y 1 d i e t h y 1 d it h i oc ar ba in a t e ; 2 -C h 1 ora I I y 1 -N, N -  
d i e t h y I d i t  h i o c a r  bani a t  e ; 2 - C h I o r o  a I I y I - N ,  N -  
diet h y I d i th i oc ar b am at e ; 2 -C h I o ro -2 -prop e n e- 1 - t h i o I 
d i e t h y I d i t Ii i o c a r  b a in a t e  ; 2 - C Ii I o r o - 2 - 
p r o p  e n y 1 d i e t h y I c a r b  am o d it h i o a t  e ; 4 5 7 2 ; 
Diethylcarbamodithioic acid 2-Chloro-2-propenyl ester; 
Diethyldithiocarbainic acid-2-chloroallyl ester; NCI- 
‘200453; Thioallate 

CAS Nutiiber: 95-06-7 

C P 



 

812 Sulfentrazone 
Trrrrle Nrrnzes: VEGADEX@, Monsanto (USA), canceled 
8/17/1984; VEGADEX SUPER@, Monsanto (USA). 
canceled 8/17/1984; VEGA-RAND@, Helena Chemical 
(USA), canceled 6/1/1984 
Clzeniical Ckiss: Dithiocarbainate 
EPMOPP PC Corle: 03900 1 
Crrlifurniu DPR Clieiitical Corle: 1 15 
RTECS Number: EZ5075000 
Uses: The major use for sulfallate is as a pre-emergent 
selective herbicide to control certain annual grasses and 
broadleafweeds around vegetable and fruit crops. Sulfallate 
has also been used for weed control among shrubbery and 
ornamental plants. There are no currently registered 
products in the U.S. 
Crrrciiroge~r/Huzrirrl Clusstjicutioiis 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Regulrrtory Authority: 

Carcinogen (Animal Positive) (IARC, NCl)(9) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65  chemical (CAL) 
The “Director’s List” (CALIOSHA) 

Description: Sulfallate is an amber liquid. Molecular weight 
= 223.79. Boiling point = 128-130°C under 1.0 niin 

pressure. Flash point = 88°C. Hazard Identification (based 
on NFPA-704 M Rating System): Health 1, Flaintnability 1, 
Reactivity 0. Slightly soluble in  water. 
Iitcoriipatibilities: Strong oxidizers. 
Permissible Exposure Liriiits in Air: No standards set. 
Perriiissible Coiicentrrttion in Writer: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Roirtes of Entry: Inhalation, ingestion, skin and/or eye 
contact. May be absorbed by the skin. 
H(rriifii1 Effects (tti (1 Syniptoms 
Short Term E.vposi~rc: Irritates the eyes and skin. High 
exposure may cause fatigue, sleepiness, headache, dizziness, 
upset stomach, severe rash and personality changes; muscle 
weakness and collapse may result. The LD,, (oral, rat) = 

850 ingikg (slightly toxic). Unlike carbatnates the 
dithiocarbamates are not cholinesterase inhibitors, but some 
oftheni may react with recently ingested alcohol or alcohol- 
containing products including wine, medications, and cold 
remedies such as cough-syrups. 
Lorig Terni Exposure: Repeated or prolonged skin contact 
may cause rash from irritation. A probable carcinogen in  
humans. Repeated exposure may cause kidney damage. 
Sulfallate, a chlorinated dithiocarbamate, administered in  
the feed, was carcinogenic to Osborne-Mendel rats and to 
mice, inducing niarnmary gland tumors in females of  both 
species, tumors of  the fore stomach in male rats, and lung 
tumors in male mice. May be a cholinesterase inhibitor. 
Points oJAttrrck: Skin, eyes, kidneys, plasma and red blood 
cell cholinesterase. Cancer site in animals: stomach, lungs. 

Merlicril Surveillrnice: Before einployinent and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of  poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving carbainate pesticides is recommended 
until enzyme levels recover. If symptoms develop or 
overexposure occurs, repeat the above tests as soon as 
possible and get an exam of the nervous system. Also 
consider complete blood count. Kidney function tests. 
Consider chest x-ray following acute overexposure 
First Aid: Skin Contact: Flood all areas of  body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; d o  it under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eye Contac/: 

Remove any contact lenses at once. Fl~tsh eyes well with 
copious quantities of water or normal saline for at least 20- 
30 minutes. Seek medical attention. l~halation: Leave 
contaminated area immediately; breathe fresh air. Proper 
respiratory protection must be supplied to any rescuers. If 
coughing, difficult breathing or any other symptoms 
develop, seek medical attention at once, even if symptoms 
develop many hours after exposure. / M ~ ~ S ( ; O I I :  If 
convulsions are not present, give a glass or two ofwater or 
milk to dilute the substance. Assure that the person’s airway 
is unobstructed and contact a hospital or poison center 
immediately for advice on whether or not to induce 
voin i t ing . 
References: 

New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet, Sulfallate,” Trenton NJ  
( J u n e  1 9 8 8 ,  r e v .  O c t o b e r  2 0 0 1 ) .  
h t t p ://I+ww. s t a te . n i . u sihea I t hie0 hh-tkwe b/ 1 7 5 3 . pd f 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Sulfentrazone (ANSI) 

Use Type: Herbicide 
CAS Niimher: 122836-35-5 
Foriiiulrr: C,  ,H ,oC12F2N,0,S 
S y ~ i ~ ~ i y i i i ~ :  1 -(2,4-Dichloro-5-1iietliylsulfonyla1~iidoplienyl)- 
4-difluoro1nethyl-4,5-dihydro-3-methyl- 1 H-  1,2,4-triazol-5- 
one; 2-(2,4-Dichloro-5-1nethylsulfonylamidophenyl)-4- 
difluoroinethyl-2,4-di hydro-5-niethyl-3H- 1,2,4-triazol-3- 
one; 1-[2,4-DicliIoro-5-(~~-1~iettiylsulfo1iyla1nino)plie1iyl]-3- 
in e t h y 1-4 -d i fl LI o r o in e t h y I -A’- 1 ,2 ,4  - t r i a z o  1 i n -  5 -0 n c ; 
M e t h a n e  s u I f o  n a m id  e , N- [ 2 , 4  - d i c h I o r o  - 5 - ( 4  - 
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(d i fl u or0 in e t h y l)-4,5 -d i h y d ro -3 -met li y 1-5 - 0x0- I H-  1,2,4- 
triazol- 1 -yl)phenyl]- 
Trrirle Nrinies: AUTHORITY@, FMC Agricultural Products 
Group (USA); CANOPY XL@, DuPont Crop Protection 
(USA); COVER@, DuPont Crop Protection (USA); F6285@, 
FMC Agricultural Products (USA); FMC@ 97285, FMC 
Agricultural Products (USA); GAUNTLET@, FMC 
Agricultural Products (USA); SPARTAN@, FMC 
Agricultural Products (USA); SULFENTRAZONE@ 
(F6285) 4F, FMC Agricultural Products (USA); 
SULFENTRAZONE@ (F6285) 75DF, FMC Agricultural 
Products (USA) 
Prorlucers: DuPont Crop Protection (USA); FMC 
Agricultural Products (USA); PBKordon  (USA) 
Clieniicril Clriss: Triazolone 
EPMOPP PC Code: 12908 1 
Uses: Used for pre-plant weed control on a variety of 
products. 
U.S. Masiniiint Allowrrble Residue 
SiiIfentrazone (40 CFR 180.498): 
CROP 
Asparagus 
Bean, liina, succulent 
Bean, liina, succulent 
Cabbage 
Chickpea, seed 
Corn, field, forage 
Corn, field, grain 
Corii, field, stover 
Cowpea, succulent 
Flax, seed 
Grain, cereal, bran, except sweet corn 
Grain, cereal, forage, except sweet corn 
Grain, cereal, grain, except sweet corn 
Grain, cereal, hay, except sweet corn 
Grain, cereal, hulls, except sweet corn 
Grain, cereal, stover, except sweet corn 
Grain, cereal, straw, except sweet corn 
Horseradish, roots 
Pea and bean, dried shelled, except 
soybean, subgroup 6c 
Peanut 
Peanut, meal 
Peppermint, tops 
Potato 
Soybean, seed 
Spearin int, tops 
Strawberry 
Sugarcane, cane 
Sugarcane, molasses 
CrirciiioReIi/Hrizrirrl Clrissificatioiis 

Levels f o r  

PPm 
0.15 
0.1 
0.15 
0.2 
0.1 
0.2 
0.15 
0.3 
0.1 
0.2 
0.15 
0.2 
0.1 
0.2 
0.3 
0.1 
0.6 
0.2 

0.15 
0.2 
0.4 
0.3 
0.15 
0.05 
0.3 
0.6 
0.15 
0.2 

- 

U.S. EPA Carcinogens: Group E, Unlikely carcinogen 
Label Signal Word: CAUTION or WARNING 
Description: Tan solid. Faint sulfur-like odor. Melting point 
= 120- 122°C. 

Permissible Coriceiitrutiori in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin. 
ingestion. 
Hrrrniful EJfects rind Syniptonis 
Short Terni Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis i n  the former USSR, characterized by 
erythema, slight edema, inoderate pruritus, and burning 
lasting 4 to 5 days. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
cornpounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitarygonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attrick: Liver, lungs, skin. 
Merlicul Siirveillrince: Be fore beginning e tnp I oy ine i i  t a t i  d 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if  
breathing has stopped, and CPK if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Prograins, Pest i c i de Re s id u e L i iii its, 
“ S u l f e n t r a z o n e , ”  4 0  C F R  1 8 0 . 4 9 8 ,  
www.epa.jiov/pesticidesifood/viewiols.htm 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs , ‘‘ Pest i c id e Fact Sheet , 
S u l f e n t r a z o n e . ”  ( F e b r u a r y  2 7 ,  1 9 9 7 ) .  
I.1 t tp : //www, e p a.  go v/oppi-d00 1 i fact sh e e t s i s  u 1 fe ti t r i 1 m i  t‘ . 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Pohanish, R.P., “Rapid Guide to Hazardous Chemicals in 
the Environment,” Van Nostrand Reinhold, New York, 
NY(1997). 

I,df 



 

814 Sulfometuron-methyl 

S u If1 u ram id 

Use Type: Insecticide, acaricide 
CAS Nuniber: 4 1 5 1-50-2 
Forniulii: C , ,H F , ,N 0 S 
Synonynis: N-Ethylperfluorooctanesulfonamide; 1 -Octane 
sulfonainide, N-ethyl-1 ,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- 
heptadecafluoro- 
Trriile Niinies: FINITRON’, Griffin (USA); FIRSTLINE@, 
FMC Agricultural Products (USA); FLUORGUARD’, FMC 
Agricultural Products (USA); GX-07 l@, Griffin (USA); 
MICRO-GEN ANT REACTOR’, Whitnire Micro-Gen 
Research Laboratories (USA); VOLCANO@, Griffin (USA) 
Proilucers: FMC Agricultural Products (USA); Griffin 
(USA); Whitnire Micro-Gen Research Laboratories (USA) 
Cli enticiil Clirss: F I uorinat ed su 1 fonain ide 
EPMOPP PC Code: 128992 
Ciiliforriiri DPR Cliemiciil Code: 23 14 
Uses: Used as ant, roach and termite trap bait. 
Ciirci~zogeii/Hiiziiril Cliissijicii fioris 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 1 1 1 ,  slightly hazardous 
Description: White crystalline solid. Odorless. Melting 
point = 96°C. Insoluble in water. 
Iriconipritibilities: Slowly hydrolyzes in water, releasing 
ammonia and formiiig acetate salts. 
Permissible Concentrrrtion in Wiiter: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes of Entry: Inhalation and skin contact. 
Hiirnifirl Effects mid Symip foms 
Short Term Exposure: Will cause skin burns and 
respiratory insufficiency. Eye contamination. 
Points of Attack: Skin, eyes, lungs. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

Pesticide Management Education Program, “Sulfluramid 
(GX-071) EPA Pesticide Fact Sheet 3/89,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( M a r c h  1 9 8 9 ) .  
h t t p : / /p in  e p . c c e . c o r n  e 1 I .  e d LI / p  r o f i  I e s /  i n s e c t - 
mite/propetainphos-zetacyperin/sulflurainid/insect-prof- 
sulfluramid.html 

Fluoride Action Network, Hazardous Substances Data 
B a n k ,  “ S u l f l u r a m i d , ”  O c t o b e r  2 2 ,  2003 .  
htt~://www.fluoridealert.or~/pesticides/suIflurainid.hsdb 
.oct.2003 .htm 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Sulfometuron-methyl 

Use Type: Herbicide 
CAS Number: 74222-97-2 
I;orniirlii: C , ,HI  ,N,O jS 
Synonynzs: Benzoic  acid, 2-[ (( ((4,6-d iine thyl-2 - 
pyrimidinyl)amino)carbonyl)amino)sulfonyl j-, methyl ester; 
B e n  z o  i c 0 -  [ ( 3  - ( 4 , 6  - d  i in e t  h y I - 2 - 
pyrimidinyl)ureido)sulfonylj-, methyl ester; Methyl 2- 
[((((4,6-di1nethyl-2-pyri1nidinyl)a1nino)carbonyl)a1nino) 
sulfonyljbenzoate; Sulfoineturon methyl; Methyl 2-[((((4,6- 
d i in e t h y 1-2 - p y r  i in id i n y I) a m  i n 0 )  c a r b o n  y 1)  a m  i 11 0 )  

sulfonyl] benzoate 
Triiile Nunzes: DPX-1’5648@, DuPont Crop Protection 
(USA); KNOCKOUT@; LANDMARK’MP, (sulfometuron- 
methyl + chlorsulfuron), DuPoiit Crop Protection (USA); 
OUST@, DuPont Crop Protection (USA); OUSTARO. 
DuPont Crop Protection (USA); RIVERDALE@, Nufarm 
(Australia); STAMPRO@, Dow AgroSciences (USA) 
Prorlucers: Dow AgroSciences (USA); DuPont Crop 
Protection (USA); Micro-flo (USA); Nufarm (Australia) 
Clienticiil Cliiss: S u 1 fon y 1 urea 
EPMOPP PC Code: 122001; (122002 old EPA code 
nu in ber) 
Ciiliforniii DPR Clreniiciil Cork: 2 149 
U.se.s: Used to control annual and perennial grasses and 
broadleaf weeds on landscapes, rights-of-ways, fence rows, 
forests, industrial structure areas and non-crop lands. 
Ciirciiiogeii/~Jiiziiril Cliissificiitioiis 
Label Signal Word: CAUTION, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous (as 
sulfometuron, parent compound) 
Reguliitory Authority: 

AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 

Description: White to colorless solid. Odorless. Slightly 
soluble in water. MeltingiFreezing point = 203-205°C. 
Molecular weight = 364.4. 
Deterniiiiiitioiz in Air: Filter; none; Gravimetric; NlOSH IV 
[Particulates NOR; #0500 (total), #0600 (respirable)],(“) 
Permissible Concentriition in Wiiter: No criteria set. 
Runoff from spills or tire control may cause water pollution. 
Iliirn fir1 Effects a r i d  Syniptonis 
Short Term Exposure: Contact with eyes or skin may came 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pcsticidcs. 

a c i d ,  
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May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Loizg Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attrick: Skin. 
Medicril Surveillriizce: Evaluation by a qua I i fi ed al lerg i st, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin. remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Inforination Profile, Sulfometuron-methyl,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  OR ( J u n e  1 9 9 6 ) .  
littp.//extoxnet.orst edu pips/sulfotnet.litrn 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Sulfosate 

Use Type: Herbicide 
CAS Nirnzber: 8 1 59 1-8 1-3 
Foriiziilrr: C,H ,,NO,PS 
Synoiiym.~: Glycine, N-(phosphonomethyI)-, ion( 1 -), 
trimethylsulfoniur; Glyphosate-trimesium; Sulfonium, 
trimethyl-, salt with N-(phosphonoi1iethyI)glycine ( 1  : 1); 
T r  i me t h y I s u 1 fo  n i u in c a r  b o x y in e t h y I am i n  o in e t h y 1 
p h o sp ho nat e ;  T r  i in e t h y I su I fon i uin N -  p h o s p h o n o 
methylglycine; Triinethylsulfoniuin salt o f  N -  
(ptiosphonoi1iethyl)glycine 
Trrirle NUIIZCS: SC-0224@; TOUCHDOWN@, Syngenta 
(Switzerland) 
Prurliicers: S y nge n t a (Switzerland) 
Cliciiiicril Clriss: Glyphosate; Phosphonoglycine 
EPMOPP PC Corle: 128501 
Crrliforniri DPR Clienzicrrl Corle: 2327 
Uses: Used as a non-selective herbicide for the control of 
grasses and broadleaf weeds. 
U.S. Mrrximiint Allowrrble Resirlue Levels f3rSulfio.srrte (40 
CFR 180.489): 

CROP PPm 
A I inond, hu 1 Is 
Banana 0.05 

I 

Cattle, fat 
Cattle, kidney 
Cattle, meat 
Cattle, mbyp, except kidney 
Corn, field, forage 
Corn, field, grain 
Corn, field, stover 
Corn, pop, grain 
Corn, pop, stover 
Corn, sweet, forage 
Corn, sweet, kernel plus 
cob with husks removed 

Corn, sweet, stover 
Cotton, gin byproducts 
Cotton, undelinted seed 
Egg 
Fruit, pome 
Fruit, stone, except cherry 
Fruit, stone, group 12 
Goat, fat 
Goat, kidney 
Goat, ineat 
Goat, inbyp, except kidney 
Grain, aspirated fractions 
Grape 
Grape, raisin 
Hog, fat 
Hog, kidney 
Hog, meat 
Hog, inbyp, except kidney 
Horse, fat 
Horse, kidney 
Horse, ineat 
Horse, mbyp, 
except kidney 
Milk 
Nut, tree, group 14 
Pea and bean, dried shelled, 
except soybean, subgroup 6c 
Pea and bcan, succulent shelled, 
subgroup 6b 
Pistachio 
Plum, prune 
Poultry, fat 
Poultry, ineat 
Poultry, inbyp 
Radish, roots 
Radish, tops 
Sheep, fat 
Sheep, kidney 
Sheep, meat 
Sheep, mbyp, 
except kidney 

Sorghum, grain, forage 
Sorghum, grain, grain 

0.5 
6 
1 
I .5 
0.1 
0.2 
0.3 
0.2 
0.3 

20 

0.15 
170 
120 
40 

0.05 
0.05 
0.05 
0.05 
0.5 
6 
1 
1.5 

1300 
0.1 
0.2 
0.5 
6 
1 
1.5 
0.5 
6 
1 

1.5 
I .5 
0.05 

6 

0.2 
0.05 
0.2 
0.05 
0.05 
0.5 

16 
10 
0.5 
6 
1 

1.5 
0.2 

35 
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Sorghum, grain, stover I40 
Soybean, forage 2 
Soybean, hay 5 
Soybean, hulls 45 
Soybean, seed 21 
Vegetable, fruiting, group 8 0.05 

podded, subgroup 6a 0.5 

Group 1 ,  except radish 0.3 

Vegetable, legume, edible 

Vegetable, root and tuber, 

Vegetable, root, except radish 0.15 
Vegetable, tuberous and corm, 

subgroup Ic  1 
Wheat, bran 30 
Wheat, forage 35 
Wheat, grain 10 
Wheat, hay 1 
Wheat, milled byproducts 1.5 
Wheat, shorts 20 
Wheat, straw 90 
C~irciiiogeii/Hrizrirrl Clrissificatioiis 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous (as 
glyphosate, the parent compound) 
fiiconipritibilities: Solutions are corrosive to iron, unlined 
steel, and galvanized steel forming a highly combustible or 
explosive gas mixture. Do not store glyphosate compounds 
in containers made from these materials. 
Periiiissible Exposure Limits iii Air: No OELs have been 
established in the US for this chemical. For glyphosate (the 
parent compound), the former USSR‘”~ 43) has set a ceiling 
value in workplace air of 1.5 ingini’. 
Periiiissible Cuiiceiitrtitioii iii Writer: The U.S. EPA has 
developed data on glyphosate including a no-observed- 
adverse effects level (NOAEL) of  10 ingikgiday. This 
coi-responds to a drinking water equivalent level of3.5 inglL 
from which a lifetime health advisory of  0.7 mg/L was 
derived. California‘“) has set a guideline of  0.5 mg/L for 
drinking water. 
Deteriiiiiiritioii iii Writer: Analysis of glyphosate is by a 
high-performance liquid chroinatographic (HPLC) method. 
Routes of Entry: Inhalation, ingestion, skin andlor eye 
contact. Absorbed through the skin. 
Hririn fir1 Effects rind Syntptonis 
Short Term Eqwsifre: Irritates the eyes and skin. Nausea 
is often the first symptom, followed by vomiting, abdominal 
cramps, diarrhea, excessive salivation, headache, giddiness, 
dizziness, weakness, tightness in  the chest, loss of  muscle 
coordination, slurring of  speech, muscle twitching 
(particularly the tongue and eyelid), respiratory difficulty, 
blurring or dimness of  vision, pinpoint pupils, profound 
weakness, mental confusion, disorientation and drowsiness. 
Loiig Term Eqmsiire: May cause liver and kidney damage. 

It does not seem to exhibit reproductive effects, 
mutagenicity, or carcinogenicity in  animal studies. 
Puiitts of Attrick: Respiratory system, central nervous 
system, cardiovascular system, eyes, skin and blood 
cholinesterase. 
Merlical Sirrveillriiice: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of  the nervous 
system. 
FirstAirl: Speed in  removing inaterial from eyes and skin is 
of  extreme importance. If this chemical gets into the eyes. 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of  
water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pest i c i de L i m its, 
“ S u l f o s a t e , ”  4 0  C F R  1 8 0 . 4 9 8 .  
www.epa. fovlpest i c i des,’food/v iewt o I s. h tm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Glyphosate,” Trenton 
NJ (June 1999). 
U.S. Environmental Protection Agency, “ I  lealth 
Advisory: Glyphosate,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

P rog rain s , Pest i c id e Re s i d 11 e 

Sulfotepp 

Use Type: Insecticide 
CAS Number: 3689-24-5 
Furiiiiilri: C,H2,,0,P,S, 
Alert: A Restricted Use Pesticide (RUP). Not registered in 
the U.S. 
Sjvioii.ynts: Bis-O,O-Diethylpliospliorotliionic anhydride; 
Dithio; Dithiodipliosplioric acid, tetraethyl ester; Dithiotep; 
D it h i o f o  s ;  D i t I1 i o p  h o s : 
D i ( t  h i o p h o s p h o r i c )  e s t e r ; 
Dithiopyrophosphate de tetraethyle (French); ENT 16,273; 
Ethyl thiopyrophosphate; Pirofos; Pyrophosphoroditliioic 
acid, tetraethyl ester; Pyrophosphoroditliioic acid,O, O,O, 0- 
tetraethyl ester; Sulfatep; TEDP; TEDTP; O,O, 0.0- 
T e  t r a e  t h y  I - d i t h i o - d i f o  s f a a t  ( D 11 t c 11) : 

D i th  i o n ;  D i th  i o n  c : 
a c id , t e t r a e  t h y 1 
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T e t r a e t h y l d i t h i o p y r o p h o s p h a t e ;  O , O ,  0 , O -  
Tetraethyldithiopyrophosphate; Tetraethyl dithio 
pyrophosphate; O,O, 0,O-Tetraetil-di tio-pirofosfato 
(Italian); Thiotepp 
Trrirle Nrinies: ASP' 47: BAY E-393', Bayer Cropscience 
(Germany), canceled; BAYER-E-393@, Bayer Cropscience 
(Germany), canceled; BLADAFUM@; BLADAFUMEw; 
BLADAFUN@; E393@; LETHALAIRE G-57@; PLANT 
DITHIO AEROSOL@; PLANTFUME 103 SMOKE 

Prorlucers: Bayer Cropscience (Germany); Rallis India 
(India); Shenzhen Guomeng Industry Co., Ltd. (China) 
Clieniical Clrrss: Organophosphate 
EPMOPP PC Coile: 079501 
Cdjioriiicr DPR Clremicrrl Cuile: 55  8 
ICSC Nuniber: 0895 
RTECS Number: XN4375000 
EEC Number: 01 5-027-00-3 
EINECS Number: 222 -9 9 5 -2 
Uses: Sulfotepp is a restricted use insecticideiacaricide used 
on greenhouse ornamentals, including carnations, 
chrysanthemums, geraniums, gladiolus, poinsettias, 
snapdragons, azaleas, and roses. Sulfotepp is used to control 
aphids, spider mites, thrips, and whiteflies prior to shipment 
of plants, which is important for ensuring that plants are 
pest-free when shipped as mandated by intrastate, interstate, 
and international requirements. There are no sulfotepp 
products currently registered in t h  U.S. 
C(rrciiiogeii/H~rzrrrri Clrrssijicritioiis 
Label Signal Word: DANGER 
WHO Acute Hazard: Class 1 a, extremely hazardous 
Regrrlrrtory Autliority: 

GENERATOR@ 

Banned or Severely Restricted (in former USSR) (UN)'") 
Very Toxic Substance (World Bank)"" 
Air Pollutant Standard Set (ACGIH)") (DFG)"' (HSE)'") 
(OSHA)"*) (Several States)@) 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(CALiOSH A) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): PI09 
RCRA, 40CFR26 1,  Appendix 8 Hazardous Constituents 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ugiL): 8270( 10) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFK172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Sulfotepp is a pale yellow, mobile liquid. 
Garlic-like odor. A pesticide that inay be absorbed on a 
solid carrier or mixed in a more flammable liquid. 
Practically insoluble in water; solubility = 50 ppin @ 20°C; 
1 :I500 @ 22. Molecular weight = 322. 35. Boiling point = 

13 1-135°C @ 2 minHg. Vapor pressure = 1.7 x 10 inbar 
@ 20°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 4, Flaminability I ,  Reactivity 1 .  Log 
KO,, = 4.1. Values above 3.0 are likely to bioaccumulate in 
marine organisms. 
Iiiconiprrtibilities: Strong oxidizers. Hydrolyzes very slowly 
in aqueous solution. Attacks some forins of plastic, rubber 
and, coating. Corrosive to iron. 
Periiiissible Esposure Limits iii Air: The OSIHAMIOSH 
TWA(')and the recoininended ACGIH'I'TWA is 0.2 ingiin'. 
The HSE'") has set a TWA of 0.2 iiigiin' and an STEL of 
0.6 ing/in3. The notation "skin" is added to indicate the 
possibility of cutaneous absorption. The NIOSH"' IDLH 
level = 10 ingiin'. The DFG"' has set an MAK of0.0 I5 ppm 
(0.2 mgim').  Several states have set guidelines or standards 
for sulfotep in ambient air ranging from 3.5 pugiin' 
(Virginia) to 4.0 p g h 3  (Connecticut) to 5.0 pg/m3 (Nevada) 
to 20.0 pgiin' (North Dakota). 
Deteriiiiit citioii iii A ir: 0 S H A versat i I e sam p I er-2 : 
TolueneiAcetone; Gas cliromatograpliyiFlaiiie photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides."" 
Periiiissible Coiiceiitrcrtioii iii Writer: No criteria set, but 
runoff from spills or fire control inay cause water pollution. 
Routes of Eiitry: Inhalation, skin absorption, ingestion, skin 
andlor eye contact. 
Hurinful Effects rriirl Symptoms 
Short Ternz E,y)osure: Irritates the eyes and skin. Can 
cause rapid, fatal, organophosphate poisoning. Contact may 
cause eye pain, blurred vision. May affect the iiervoLis 
system. Syinptoins of exposure include, lacrimation 
(discharge of tears), rhinorrhea (discharge of thin nasal 
mucous), headache, cyanosis, anorexia, nausea, vomiting, 
diarrhea, localized sweating, weakness, twitching, paralysis, 
Cheyne-Stokes respiration, convulsions, low blood pressure. 
cardiac irregulariirregularities, respiratory failure and death. 
Super toxic, probable oral lethal dose in humans is less than 
5 mgikg, or a taste (less than 7 drops) for a 70 kg (1 50 Ib) 
person. It is a cholinesterase inhibitor. Material is similar to 
parathion in symptomatology, including nausea followed by 
vomiting, abdominal cramps, diarrhea, excessive salivation, 
headache, giddiness, dizziness, weakness, tightness in chest, 
blurring of vision, tearing, slurring of speech, conliision. 
difficulty breathing, convulsions, coma and even death. 
Delayed pulinonary edema may occur after inhalation. 
Loiig Teriii Ekposiire: A cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervoLis system with repeated exposure, resulting in 
convulsions, respiratory failure. Repeated exposure may 
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cause personality changes o f  depression, anxiety, or 
irritability . 
Points of Attack: Eyes, skin, respiratory system, central 
nervous b I o o d 
cholinesterase. 
Medicril Surveillance: Medical  observation is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in  1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or inore below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above test as soon as possible and get an exam of 
the nervous system. 
First A irk Treat men t fo r organophosphate po is0 n in g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes; Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin; Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least I5  minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous inaterials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation. Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iininediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. fngestion; Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 

s y s t e in, card i o v a s c u I a r s y s t e in, 

person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. / n  solue 
cases you niuy he specifically instructed by poison control 
to induce voiziting by wuy of 2 tciblespoons of.syrup of 

ipecac (adult) washed down with a cup qf’water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized niedicril personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 

having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
n ico t i n i c and in us ca r i ne effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of I .0 to 2.0 mg 
or pediatric dose of 0.0 1 ingikg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intraniiiscularly. 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. I n  seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug should be administered 
intravenously over 30 to 60 minutes, but i n  a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect witliiii 40 minutes with a 
reduction in symptoins and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repcated in 1 hour and then every 8 to 12 hours until the 
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patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac inorphologic 
darnage following high-level organophosphate poisoning. 
References: 
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Sulfoxide 

Use Type: Insecticide and synergist 
CAS Number: 120-62-7 
Foriiiirlri: C,  ,H,,03S 
Sy~to i iy~is :  ENT 16,634; Isosafrole-n-octylsulfoxide; 
Isosafrole, octyl sulfoxide; 1,2-(Methylenedioxy)-4-[2- 
(octylsulfinyl)propyI]benzene; 1,2-(1nethylenedioxy)-4-[2- 
( o c t y l s u l f i n y l ) p r o p y I ] b e n z e n e ;  l -Methyl -2- (3 ,4-  
rnethylenedioxypheny1)ethyl octyl sulfoxide; NCI-C02824; 
n-Octylisosafrole sulfoxide; n-Octyl sulfoxide isosafrole; 
Piperonyl sulfoxide; Sulfoxyl; Sulphoxide 
Trtrrle Nunies: SULFOX-CIDER, Prentiss (USA), canceled 
Producers: Bayer CropScience (Germany); Prentiss (USA) 
EPMOPP PC Code: 057 10 1 
Criliforniri DPR Clieniical Cork: 559 
Uses: Not registered in the U.S. Primary uses are in 
household and pet sprays. 
Crirciiiogeri/HNzrrrrliz(ir(l Ckrssijications 
Label Signal Word: CAUTION or WARNING 
Rcgulritory A irtli ority : 

Actively registered pesticide in California. 
Description: Light yellow to brownish, oily liquid. 
Practically insoluble in water. Molecular weight = 324.49. 
I~iconzpritibilities: Violent reaction with perchloric acid. 
Perriiissible Coiicentrritioii in Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Absorbed through the unbroken skin. 
Ingestion. 
Hrirnzful Effects clnd Syniptoms 
Sliort Term Exposure: May cause irritation to skin, eyes, 
and respiratory tract. Slightly to moderate toxic effects by 
skin contact, or ingestion. 
Lorig Terrii Esyosirre: May be carcinogenic. 
Fimt Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove fiom exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPK if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacrainento CA (February 1997) 

Sulfur 

Use Type: Insecticide, fungicide and fertilizer 
CAS Number: 7704-34-9 
Forniul(i: S 
Alert: A General Use Pesticide (CUP) 
Synoiiynzs: Azu fre (Span i sli ) ; B r i in s t o n e ; Bens ti I fo id ; 
Colloidal sulfur; Colloidal-S; Crystex; Dusting sulphur; 
Elemental sulfur; Elosal; Enxofre; Flour sulphur: Flowers of 
sulphur; Ground vocle sulphur; Schwefel (German); Sofiil; 
Soufre (French); Soufre micronise (French); Soiifrc siiblinic 
(French); Spersul thiovit; Thiovit sulphur; ZwaveI 
Trurk Nriines: (There are 13 1 sulfur products registered in  
the U.S. and 1,339 active and/or canceled or transferred 
products). ACME WETTABLE DUSTING SULFUR@, 
PbiiGordon (USA); COLLOKIT‘; COLSUL@; COROSAL 
D AND S@; COSAN@; COSAN’ SO; CRISAZUFKEw; 
HEXASUL’; KOLOFOG@; KOLOSPRAY@; KUMULUS“ 
5 ,  BASF (Germany); LACCO MAGIC SULPHUR@; 
MAGNETIC 70@; MICROFLOTOX@; MICROTHIOL@ 
DISPERSS@, Cerexagri (France); POPCORN@, Agrium 
(Canada); SPERLOX-S@: SU L-CI DE’; SU LFI DAL@; 
SULFLOX@; SULFORON”; SULKOL”; SULSOL’; 
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SVOVEL@; SVOVL@; TECHNETIUM TC 99M’; 
TESULOID~;  T H I O L U X ~ ;  THION@ 80; THION@ 95; 
T H I O R I T ~ ;  T I O L E N E ~ ;  ZOLVIS@ 
Producers: Agriuin (Canada); Akzo Nobel (Netherlands); 
ASARCO (USA); BASF (Germany); Bonide Products 
(USA); Boliden (Sweden); Cerexagri (France); Chemical 
Products (USA); Cia. Quiinica Universal de lndustrias 
(Mexico); Coogee Chemicals (Australia); DuPont (USA); 
Esseco (Italy); Exxon Mobil Chemical (USA); GeorgiaGulf 
Sulfur (USA); Goldschinidt (Germany); Gujarat Pesticides 
(India); Incitec Pivot (Australia); International Sulfur 
(USA); Juhua Group Corp. (China); Montana Sulphur 
(USA); OxyChein (USA); PbiiGordon (USA); Rhodia 
(France); Sasol Chemical (South Africa); Sinopec 
Corporation (China); Solvay Barium Strontium (Germany); 
Synthetic Products (USA); Teck Coininco (Canada); 
Tessenderlo (Belgium); United Agri Products (UAP)  
Clrmiicril Clriss: Inorganic 
EPMOPP PC Corle: 07750 1 
Criliforniri DPR Chemical Corle: 560 
ICSC Number: 1 166 
RTECS Number: WS4250000 
EINECS Number: 23 1-722-6 
Uses: Widely used in the manufacture of drugs, fungicides, 
gunpowder, wood pulp, rubber, and various chemical 
products including sulfuric acid, and carbon bisulfide. 
Sulfur is used to control powdery mildew, rust, brown rot, 
cotton root rot, black spot, leaf rot, scab, mites; thirps and 
flea hopper. As a fertilizer it increases crude protein of 
forages, improves drought resistance and winter hardiness 
and general plant hardiness, color and uniformity. 
U S .  Mrisirizrriii Allo wrible Resirlire Levels for  Sulfur (40 
CFR 180.1001 cind 180.930): Note: There are 229 crops 
with residue levels for sulfur and compounds of sulfur. 
Sulfur is exempt from residue tolerances. 
Crrrciriogeii/Hrrtrrrrl Classificrrtions 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Regrrlritory Authority: 

Description: Sulfur is a yellow crystalline solid or powder. 
Often transported in the molten state. Insoluble in water. 
Boiling point = 445°C. MeltingiFreezing point = 113”- 
120°C. Flash point = 207°C. Autoignition temperature = 

232°C. Hazard Identification (based on NFPA-704 M 
Rating System): Health 2, Flaininability I, Reactivity 0. 
IIiconzpritibilities: Coin bust i b 1 e so I id . L i q u id forms su I fu r 
dioxide with air. Violent reaction with strong oxidizers, 
halogen compounds, phosphorus, sodium, tin, uranium, 
metal carbides and other compounds. Forms explosive, 
shock-sensitive or pyrophoric mixtures with ammonia, 
ammonium nitrate, broinates, calcium carbide, charcoal, 

Air Pollutant Standard Set (former USSR)‘”’ 
Actively registered pesticide in California. 
Canada, WHMIS, Ingredients Disclosure List 

chlorates, hydrocarbons. iodates, iron. Attacks steel when 
moist. 
Perniissible Exposure Liniits in Air: The former USSR(’5’ 
has set an MAC for workplace air of 6.0 ingiin’ of elemental 
sulfur. 
Deterinincrtion in Air: Filter; Acid; Inductively coupled 
plasma; NIOSH IV, Method #7300, Elements.(’*’ 
Permissible Coriceiitrrrtiori irz Writer: Mexico(”) has set an 
MAC of 0.5 mgiL of sulfides in estuaries. 
Roi4tes of Eiitry: Inhalation, ingestion, skin and/or eye 
contact. 
HtirmJul Effects rind Synzptonis 
Slzort Term Exposure: Sulfur can affect you when breathed 
in. Irritates the eyes, skin and respiratory tract. Exposure caii 
cause inflammation of the nose and irritate the lungs. 
Lorig Term Exposure: Repeated exposures may cause 
chronic bronchitis to develop with cough, phlegm, and/or 
shortness of breath. Contact caii irritate the skin and may 
cause a skin allergy. Repeated exposure to sulfur dust may 
cause permanent eye damage (clouding ofthe eye lens and 
chronic irritation). 
Points of Attrick: Skin and respiratory tract. 
Merlictil Sirrveilltnzce: Before beg i nn  i ng em p I o yin en t and 
at regular times after that, the following are recommended: 
Lung function tests. Eye examination. If symptoms develop 
or overexposure is suspected, the following may be useful: 
Evaluation by a qualified allergist, including careful 
exposure history and special testing, may help diagnose skin 
allergy. 
First Aid: If this chemical gets into the eyes, reinove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
me d i cal attention i mined iat e I y . 1 f th  is c hem ica I con t ac t s the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, reinove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this cheiiiical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Sulfur,” 40 CFR 188.930, 
I1 t tp  : ~iwww . e pa. ~ov::pes t i c i des i  Ihodiv i e w  to I s . h t iii 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Sulfur,” Oregon State 
University, Corvallis, OK (September 1995). 
http:l/extoxnet.oi-st.ed~iipi~~sisuIfui-.htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Sulfur,” Trenton, 
N J  (September 1986, rev. August 2002). 
I1 tlp:!lwww.state. n i .us!hea Ithieohhtliwebl I 75 7. pcI 1’ 



 

Sulfurvl Fluoride 821 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, NO. 2, 65-68 (1 982), New York, 
Van Nostrand Reinhold Co. ( 1  982). 

Sulfuryl Fluoride 

Use Type: Fumigant 
CAS Number: 2699-79-8 
Forntulri: F202S; SO,F, 
Alert: A Restricted Use Pesticide (RUP). 
Syiioiiyiizs: Fluorure de sulfuryle (French); Fluoruro de 
sulfurilo (Spanish); Sulfonyl fluoride; Sulfur difluoride 
dioxide; Sulfuric oxyfluoride; Sulphuryl difluoride; 
Sulphuryl fluoride 
Trade Nmies: TERMAFUME@; VIKANE@, Dow 
AgroSciences (USA); VIKANE FUMIGANT@, Dow 
AgroSciences (USA) 
Prorlucers: Dow AgroSciences (USA); Fluorocheni Ltd. 
(USA); Ozark Fluorine Specialties (USA) 
Clieinic(i1 Ckiss: Inorganic gas 
EPMOPP PC Corle: 078003 
Criliforiiiu DPR Clieiizicril Code: 6 18 
ICSC Number: 1402 
RTECS Number: WT5075000 
EEC Nuiiiber: 009-0 15-00-7 
EINECS Number: 220-28 1-5 
Uses: Sulfuryl fluoride is used to fumigate closed structures 
and their contents such as domestic dwellings, garages, 
barns, storage buildings, commercial warehouses, ships in 
port, and railroad cars. It controls numerous insect pests 
including termites, powder post beetles, old house borers, 
bedbugs, carpet beetles, clothes moths and cockroaches, as 
well as rats arid mice. It is also used in organic synthesis of 
drugs and dyes. 
U.S. Mrrx-inirrni Allowrible Residue Levels f o r  SurfLIryl 
Fluoride (40 CFR 180.575): 

CROP PPm 
Barley, bran, post-h 0.05 
Barley, flour, post-h 0.05 

Barley, pearled barley 0.05 

Corn, field, grain, post-h 0.05 
Corn, field, grits, post-h 15 

0.0 1 
Corn, pop, grain, post-h 0.05 
Grape, raisin 0.004 

Barley, grain, post-h 0.1 

Corn, field, flour, post-h 0.01 

Corn, field, meal, post-h 

Grape, raisin (40 CFR 180.145) 
Millet, grain, post-h 0.1 
Nut, tree, group 14, post-h 
Oat, tlour, post-h 0.05 
Oat, grain, post-h 0.1 
Oat, groats/rolled oats, post-h 0.1 
Pistachio, post-h 3 

30 

3 

Rice, bran, post-h 0.0 1 

Rice, hulls, post-h 0.1 
Rice, polished rice, post-h 

Sorghum, grain, grain, post-h 0.1 
Triticale, grain, post-h 0.1 
Walnut 2 
Walnut (40 CFR 180.145) 12 
Wheat, bran, post-h 0.05 
Wheat, flour, post-h 0.05 

Rice, grain, post-h 0.04 

0.0 I 
Rice, wild, grain, post-h 0.05 

Wheat, germ, post-h 0.02 
Wheat, grain, post-h 0.1 
Wheat, milled byproducts, post-h 0.05 
Wheat, shorts, post-h 0.05 
Crirciiiogeii/Hrizrirrl Clrissijkutioiis 
U.S. EPA Carcinogens: Unlikely Carcinogen 
Regulritory Authority: 

Air Pollutant Standard Set (ACGIH)“) (HSE)“” 
(OSHA)‘~~)  (Several States)(”Ii 
U.S. DOT Inhalation Hazard Chemicals 
Permissible Exposure Limits for Chemical Contaminants 
(C ALIOSH A) 

Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de 1 7 7 i ~ h i s  concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

The “Director’s List” (CALIOSHA) 

Descriptioii: Sulfuryl fluoride is a colorless, odorless gas. 
Boiling point = -55°C. MeltingIFreezing point = -137°C. 
Slightly soluble in  water. 
Iiicoiizpatibilitie.~: Can react with water, steam. Fluorides 
form explosive gases on contact with strong acids or acid 
fumes. 
Perinissible Exposure Liiiiits iii Air: The OSHA“) TWA, 
the HSE‘”) and ACGIH(’) TWA value is 5 ppm (20 mg’m’). 
The HSE‘”) STEL is 10 ppin (40 mgim’). The NIOSH‘” 
IDLH level = 200 ppm. Several states have set guidelines or 
standards for sulfuryl fluoride in ambient air‘“’ ranging from 
200-400 , u g h 3  (North Dakota) to 350 pgIm’ (Virginia) to 
400 ,ughi  (Connecticut) to 476 @in3 (Nevada). 
Determiii(itioii in Air: Charcoal tube; Sodium hydroxide; 
Ion chromatography; NIOSH IV, Method #6012“*). 
Perniissible Coiiceiitrritioii iit Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes uf Entry: Inhalation, eye and/or skin contact 
(liquid). 
Hririilfirl Effects rind Syiiiptoiiis 
Short Term Exposure: May cause conjunctivitis, rhinitis, 
pharyngitis, paresthesia. Contact with the liquid may cause 
frostbite. High exposures can cause puhnonary edema, a 
medical emergency that can be delayed for several hours. 
This can cause death. Overexposure can cause nausea, 
vomiting, itching, muscle twitching, tremors and seizures. 
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Long Term Exposure: May cause kidney damage. Repeated 
high exposures can cause deposits of fluorides in the bones 
(fluorosis) that may cause pain, disability and mottling of 
the teeth. 
Points of Attack: Eyes, skin, respiratory system, central 
nervous system and kidneys. 
Medictil Surveillrritce: Consider the points of attack in 
preplacement and periodic physical examinations. Fluoride 
level in urine. (for fluoride in urine use NIOSH #8308). 
Levels higher than 4 mg/L may indicate overexposure. If  
symptoms develop or overexposure is suspected, the 
following may be useful: Consider chest x-ray after acute 
overexposure. Kidney function tests. Examination of the 
nervous system. Kidney function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove Contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to aniedical facility. Medical observation 
is recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. If 
frostbite has occurred, seek medical attention immediately; 
do NOT rub the affected areas or flush them with water. In 
order to prevent further tissue damage, do NOT attempt to 
remove frozen clothing from frostbitten areas. If frostbite 
has NOT occurred, iininediately and thoroughly wash 
contaminated skin with soap and water. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Sulfuryl Fluoride,” 40 CFR 180.575. 
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Iittp://~v~~~~.epa.gov.’KEDs/factsheets/O 1 761’act.pd f 
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http:!/www.state.ni .us~lieaItli!eoli/rtk~~eb/ I 769.pdf 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Sulfuryl Fluoride,” 
Oregon State University, Corvallis, OR (June 1996). 
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S u I profos 

Use Type: Insecticide 
CAS Number: 35400-43-2 
Fomzulu: C,,H,,O,PS 
Alert: There are no sulprofos products registered with the 
U.S. EPA. 
Syiiortynrs: 0-Ethyl 0-(4-(methyItnercapto)phenyI)-S-N- 
p rop  y 1 p h 0s p h or0 t h ion o t h i o 1 a te  ; 0-( 4 - 
(methylthio)phenyl)phosphorodithioic acid S-propyl ester; 
0-Ethyl 0-(4-(methylthio)phenyl)phosphorodithioic acid S- 
propyl ester; O-Ethyl 0-(4-methylthiophenyI) S-propyl 
dithiophosphate; 0-Ethyl 0-(4-(methy1thio)phenyl) S-propyl 
phosphorodithioate; Phosphorodithioic acid, 0-ethyl 0-(4- 
(methy1thio)phenyl) S-propyl ester; Phosphorothioic acid, 
0-ethyl 0-(4-(tnethylthio)plienyl) S-propyl ester 
Trade Nrriites: Al3-29 149@; BAYER NTN 9306”, Bayer 
Cropscience (Germany), canceled; BAY-NTN-9306‘, 
Bayer Cropscience (Germany), canceled; BOLSTAP,  
Bayer Cropscience (Germany), canceled; HELOTHION@, 
B a y e r  C r o p s c i e n c e  ( G e r m a n y ) ,  c a n c e l e d ;  

Producers: Bayer CropScience (Germany) 
Clrmtical Clrrss: Organophosphate 
EPMOPP PC Corle: 1 1 1 5 0 1 
Culifornirt DPR Clrenticrrl Code: 2006 
ICSC Number: 1248 
RTECS Number: TE4165000 
EINECS Number: 252-545-0 
Uses: No products registered in the U.S. 
C(rrciiiogeii/HazcIrrlrz(ir(l CIrrvstjictrtioizs 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
TRI  Developmental Toxin: Developmental toxin 
Label Signal Word: DANGER 
W H O  Acute Hazard: Class 11, moderately hazardous 
Regulrrtory Autliority: 

0 - E  t h y I 

MERCAPROFOS~; MERCAPROPHOS~ 

Banned or Severely Restricted (Germany, Malaysia) 
(UN)‘ “I 
Air Pollutant Standard Set (ACGIH)“) (NIOSH)”’ 
(Several States)(”) 
Permissible Exposure Limits for Chemical Contaminants 
(CALIOS HA) 

Actively registered pesticide in California. 
EPCRA Section 3 I3 Form R de miniturs concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B), severe pollutant 
Canada, WHMlS, Ingredients Disclosure List 

The “Director’s List” (CALIOSHA) 

9 

Descr@tioii: Sulprofos is a colorless to tan-colored oily 
liquid. Poor solubility in water; solubility = 6 0  ppm. 
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Molecular weight = 322.45. Boiling point = 155-158”C @ 
0.1 mbar. Vapor pressure = 63 mmHg @ 20°C. 
lirconipatibilities: Strong oxidizers. When heated to 
decomposition, this material forins toxic oxides of 
phosphorus and sulfur. 
Permissible Exposure Liriiits irr Air: There is no OSIHA”) 
PEL. NIOSH‘’’ and ACGIH“) recommends a TWA of  1 .O 
mg/m3. Several states have set guidelines of standards for 
sulprofos in ambient air(“) ranging from 16.0 pgiin’ 
(Virginia) to  20.0 pg/mi (Connecticut) to 24.0 pgiin’ 
(Nevada) to 100.0 pg/m’ (North Dakota). 
Deterniirirrtiorr iri Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas cliromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NlOSH IV, 
Method #5600, Organophosphorus pesticides.(lx) 
Permissible Conceritrrrtion iii Wuter: N o  criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed by the skin. 
Hnrn@irl Effects irml Syniptonrs 
Slrort Terni Exposure: May affect the nervous system, 
causing convulsions and respiratory failure. Shows typical 
anticholinesterase effects. Sulprofos can affect you when 
breathed in and quickly enters the body by passing through 
the skin. Severe poisoning can occur from skin contact. It is 
an organophosphate pesticide. Exposure can cause rapid 
severe poisoning with headache, sweating, nausea and 
vomiting, diarrhea, loss o f  coordination, convulsions, 
respiratory failure, and death. This is considered a 
moderately toxic compound (LD,, for rats is 65 mg/kg). 
Delayed pulmonary edema may occur after inhalation. 
L orzg Term Esposirre: Cho I i ties terase i nh i b it or; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. 
Poirrfs of Atttick: Respiratory system, central nervous 
system, cardiovascular system and blood cholinesterase 
Merlictil Surveillriizce: Medical observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell eholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal i n  1-2 weeks 
wile red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of  “normal”. 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recoininended until enzyme levels 
recover. If symptoms develop or Overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
o f  the nervous system. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 

support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial from 
eyes and skin is o f  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the iniicous membrane into the 
bloodstream. lininediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least I5 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, iininediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothjng and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also bc 
decontaminated with diluted hypochlorite solution. 
/nhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. Do not leave victim 
unattended. /ngestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is zincon.scioiis or huving convzilsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. I n  cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of  1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In soine 
cases you niay be speciJcally instriicted by poisoti conirol 
to induce vomiting by wuy of2 tublespoons ofsyn/p uf 

ipecac (adult) washed down wiih a czip q / ’ ~ w i e r .  Do NOT 
give activated charcoal before or with ipecac syrup. 
Note lo physicicin or crzr/horized niedicirl personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or  cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes; 
Two antidotes are administered to trcat organophosphatc 
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poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and tnuscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .0 to 2.0 mg 
or pediatric dose of 0.0 1 ingikg (minimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled. atropine administration should be repeated 
whenever the secretions begin to recur. In  seriously 
poisoned patients, very large doses inay be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxiine 
should be administered as early in  poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but i n  a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours unt i l  the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime inay 
also be given intramuscularly. Early administration of 
diazepam i n  addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac tnorphologic 
damage following high-level organophosphate poisoning. 
Refereiires: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Sulprofos,” 
Trenton, NJ (October 1998). 
http:/lw\\rw,state.ni .usiliealtlilcoli/i-t~~v~b/ I77 I .pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public 
Health Service, “Managing Hazardous Materials 
Incidents,” Atlanta, CA (June 2003). 
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T 

2,4,5-T 

Use Type: Herbicide and plant growth regulator 
CAS Nunzber: 93-76-5 
Fornzulrr: C,HSCI;O,; CI,C,H,OCH,COOH 
Alert: Use of this chemical in the U.S. was canceled in 
1985. 
S’ynoizj~irzs: Acetic acid, (2,4,5-T)-; Acetic acid, (2,4,5- 
trich1orophenoxy)-; Acide 2,4,5-trichlorophenoxyacetique 
(French); Acido (2,4,5-tricloro-fenossi)-acetico (Italian); 
Acido 2,4,5-triclorofenoxiacetico (Spanish); Ainine; (2,4,5- 
T r i c h 1 o o r - f e  no x y ) - a z  i j  n z u u r 2 , 4 , 5  - 
Trichlorophenoxyacetic acid; (2,4,5-Trichlor-phenoxy)- 
essigsaeure (German) 
Trtirle Nrinzes: (Note: all of the following products that 
contain 2,4,5-T have been canceled in the U.S.) 
B C F - B U S H K I L L E R @ ;  B R U S H - O F F  445 L O W  
VOLATILE BRUSH KILLER’; BRUSH RHAP@; 
BRUSHTOXm; DACAMINE@; DEBROUSSAILLANT 
C O N C E N T R E @ ;  D E B R O U S S A I L L A N T  S U P E R  
CONCENTRE@; DECAMINE 4T@; DED-WEED 
BRUSHKILLER@; DED-WEED LV-6 BRUSH KIL@; T-5 
BRUSH KIL@; DINOXOL@; ENVERT-T@; ESTERCIDET- 
2 AND T-245@; ESTERON@; ESTERON 245‘; ESTERON 
BRUSH KILLER@; FENCE RIDER@; FORRON@; FORST 
U 46”; FORTEX“; FRUITONEA@; INVERTON 245@; 
LINE RIDERW; PHORTOX@; REDDON@; REDDOX@; 
SPONTOX@; SUPER D WEEDONE@; TIPPON@; T-NOX@; 

( D u t c h ) ; 

T O R M O N A ~ ;  T R A N S A M I N E ~ ;  T R I B U T O N ~ ;  
T R I N O X O L ~ ;  T R I O X O N ~ ;  TRIOXONE@; TRIOXAL”; 
VEON’; VEON 245@; VERTON2TN; VlSKO RHAP LOW 
VOLATILE ESTERG; WEEDAR’; WEEDONE 
Clieiiiicrrl Clcrss: Chlorophenoxy acid 
EPMOPP PC Code: 08200 1 
Crrliforriirr DPR Clieiriictrl Code: 639 
ICSC Nuniber: 0075 
RTECS Nunzber: AJ8400000 
EEC Nirmber: 607-04 1-00-9 
EINECS Nuiitber: 202-213-3 
Uses: 2,4,5-T products in the U.S. were canceled in 1985. 
It was used as a post-emergence herbicide to control 
broadleaf weeds, shrubs and woody plants on range land, 
rice, vacant areas, turf, residential areas and food crops. It 
can also act as a growth regulator to control fiiiit drops and 
increase the yield of  citrus crops. 
Hunicrn toxicity (loiig-ter~ii)(~~): Low-70.00 ppb, Health 
Advisory 
Fish toxicity (tliresholcl)(77): Very low-79 154.36 150 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crrrcinogeri/Hrizurrlrrrl Clrissiflcutions 

California Prop. 65: Listed 
IAKC: Group 2B,  possible carcinogen 
Label Signal Word: CAUTION 
Endocrine Disruptor: Probable ED 
Regulitory Autli ority : 

Carcinogen (Human Suspccted) (IAKC)‘’) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
Banned or Severely Restricted (Many Countries) 
(UN)‘”’ 
Air Pollutant Standard Set(ACGIH)(’)(DFG)(’i (HSE)(”’ 
(OSHA)”~) (Several 
Clean Water Act: Section 3 1 1 Hazardous Substances/KQ 
40CFRI 17.3 (same as CERCLA, see below) 
EPA Hazardous Waste Number (RCRA No.): U232 
RCRA, 40CFR26 1 ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 61 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.72; Nonwastewater 
(mgikg), 7.9 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (POL 

Safe Drinking Water Act: Priority List (55FR1470) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1000 lb 
(454 kg) 

ugiL): 8 150(2) 

Description: Colorless to tan crystalline solid. Slightly 
soluble in water; solubility = 278 mg/L @ 25°C. Molecular 
weight 255.49. Melting/Freezing point = 154-1 58°C. Vapor 
pressure = very lowinegligible. Log KO,” = 3.313.9. Also 
reported at 4.0 (Kenaga, E.E., & C.A.  Goring. Aqziufic 
Toxicology, 1980). Values at or above 3.0 are likely to 
b i oacciiinu I ate i t i  mar i tie organ isms. 
fricoiii~~(itibi1ities: The aqueous solution is a weak acid. 
Incompatible wit 11 sulfuric acid, bases, ammonia, a I i  pha t ic 
amines, alkanolamines, isocyanates, alkylene oxides, 
epichlorohydrin; strong oxidizers such as chlorine, bromine, 
fluorine, and strong bases. 
Prriiiissible Esposure Limits iiz Air: The OSHA/NIOSH 
TWA”), the DFG MAK‘”, the HSE‘”] TWA, and the 
ACCIH(” TWA value is 10 ing/m’. The HSE‘”’ S‘I‘EL value 
is 20 mgiin’. The N10SH‘2J IDLII level = 250 mgim’. 
Several states have set guidelines or standards for2,4,5-T in 
ambient air‘”) ranging from 1 .O pgIiii’ (Pennsylvania) to 
100.0 pgim’ (North Dakota) to 160 pgim’ (Virginia) to 
238.0 pgim’ (Nevada). 
Deteritiiizrrtioiz iir A ir: F i It er; Met h an o I ; H ig h- press i i  re 
liquid chromatographyIUItraviolet detection; NIOSH 1V, 
Method #500 
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Permissible Coricentratiori Ci Writer: The U.S. EPA (see 
reference below) has set a lifetime health advisory of  21 .O 
pglL. Mexico‘”) has set limits of  100 pg/L in  estuaries and 
10 pgIL in coastal waters. The State of  Kansas‘“) has set a 
guideline for drinking water of  700.0 pg/L. 
Deteriiziiiutioii in Wuter: Liquid extraction and gas 
chromatography (See EPA reference below) 
Roirtes of Eiitry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 
Hurnlful Effects rind Syniptonis 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Inhalation: Increasingly severe symptoms 
may include nose an throat irritation, weakness, tiredness, 
metallic taste in mouth, loss of  appetite, diarrhea, heart 
problems, heart failure and death. Skin: Reddening and 
itching may develop. absorption is slow, but may contribute 
significantly to total exposure. Eyes: Irritation may develop. 
Ingestion: 350 ing (0.01 ounce) produces only a metallic 
taste in the mouth, lasting about 2 hours. Approxiinate 4 
teaspoonfuls (1 50 Ib man) may cause weakness, tiredness, 
loss of  appetite, diarrhea, heart problems, heart failure, and 
death. Nole: Reported effects of  2,4,5-T are due to 
accidental exposures, often at unknown levels or duration. 
In addition, 2,4,5-T may be contaminated with very small 
aniounts of  another more toxic compound 2,3,7,8- 
tetrachlorodibenzo-p-dioxin (Dioxin). Therefore, some of 
the symptoms off exposure to 2,4,5,-T may be due to 
contamiiiants. 
Long Term Exposure: Levels above the standard inay 
produce skin irritation, acne-like skin sores, loss of skin 
coloration in sinall patches, GI tract ulcer, and nerve 
disorders resulting in  difficulty controlling muscles. Animal 
studies also indicate the possibility of an increased 
susceptibility to infection. Changes in generic material and 
birth defects have been reported in laboratory studies and 
may be due to 2,4,5-T or its contaminant. Whether these 
effects are produced in humans is unknown. I n  animals: 
ataxia; skin irritation, acne-like rash; liver damage. 
Points of Attrick: Skin, liver and gastrointestinal tract. 
Merlicril Sirrveillrince: If symptoms develop or 
overexposure is suspected, liver or kidney function tests 
may be useful. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention imniediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 

unconscious person vomit. Note to physician or authorized 
niedical personnel: If ingested, remove by lavage or 
vomiting. Use general supportive measures for CNS 
depression. Use quinidine for myotonia. 
Re fereizces: 

U.S. Environmental Protection Agency, “Health 
Ad v is o r y : A c id , ” 
Washington, DC, Office of  Drinking Water (August 
1987). 
Sax, N.I., Ed., “Dangerous Properties of  Industrial 
Materials Report,” 3, No. 5, 20-21 (1983). 
New Jersey Department of  Health and Senior Services, 
”Hazardous Substance Fact Sheet: 2,4,5- 
(Trichlorphenoxy) Acetic Acid,” Trenton, NJ (January 
1988, rev. August 2001). 
I i t t p : i / ~ v \ ~ ~ ~ . s t a t e . n j . u s / h e a l t h / e o h h v e b ~  I 896.pd f 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
New York Statc Department of  Health. “Chemical Fact 
Sheet: 2,4,5-T,” Albany, NY, Bureau ofToxic Substance 
Assessment (March 1980). 

2,4,5 -Tr  i c h I o r p h en ox y- Ace t i c 

Te b u conazole 

Use Type: Fungicide 
CAS Number: 107534-96-3 
Foriiurlir: C ,,H2-,CIN,0 
Syioiiynis: (RS)- 1 -(4-Chlorophenyl)-4,4-dimethyl-3-( 1 H-  
I ,2,4-triazol-l-ylinethyl)pentan-3-ol; ( R S ) - I  - / I -  

Ctiloroplienyl-4,4-dirnethyl-3-( I H -  I , 2 , 4 - t r i a z o l -  I - 
ylmethyl)pentan-3-ol; (i)-cx-[2-(4-Chlorophenyl)etIiyl]-u- 
( 1  , I - d i m e t h y l e t h y l ) -  I N -  1 , 2 , 4 - t r i a z o l e -  1 - e t h a n o l ;  
Ethyltrianol; Fenetrazole; Terbutrazole; IN- I ,2,4-Triazole- 
1 - e t h a n o l ,  cc-[2-(4-chlorophenyl)ethyl]-cc-(  I ,  I - 

dimethylethyl)-, (*)- 
Trrrrle Nrrnies: BAY@-H WG 1608, BayerCropScience 
(Germany); BAYER@-H WG- 1608, BayerCropScicnce 
(Germany); CORAlL@; ELITEQ. BayerCropScience 
(Germany); FOLICURQ, BayerCropScience (Germany); 
FOLITRAZOLE@; GAUCHO’, Gustafson (USA);  
HORIZON@; HWG 1608@; LYNX-I .2@; PREVEN’I’OL&’, 
BayerCropScience (Germany); RAXlL@ (tebuconazole - 1  

metalaxyl), Gustafson (USA); SILVACUR’; TEBUJECT”, 
J .  J .  Mauget (USA); WOLMAN@; WOODLIFE@ 
Prorlucers: Ascot International (UK); Bayer CropScience 
(Germany); Bharat Rasayan (India); Gustafson (USA); J .  J .  
Mauget (USA); Shandong Huayang Pesticide Group 
(C h i n a); S u Y an Agrochem i ca I G rou p (Ch i na) 
Ciieniicril Clrss: Azole 
EPMOPP PC C~r le :  128997 
Crrliforirirr DPR Ciieriiicrrl Code: 3 850 
Uses: Used as a seed treatment against smuts and bunts of  
ccreals; as a foliar spray against diseases of cereal, peanuts, 
oilseed rape, grapes, bananas, stone fruit, and pome fruit. 
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U.S. Mrrximunz AIlorvtrble Residue Levels f o r  
Tebuconrrsole (40 CFR 180.474): 

Banana 0.05 
Barley, grain 0.05 

CROP P Pm 

Barley, hay & straw 0.1 
Cattle inbyp 0.2 

Goat, inbyp 0.2 
Grape 5.0 

Cherry 4.0 

Grass, forage 8.0 
Grass, hay 25.0 
Grass, seed screening 55.0 
Grass, straw 30.0 
Horse, inbyp 0.2 
Milk 0.1 
Oat, forage 0.1 
Oat, grain 0.05 
Oat, hay 0.1 
Oat, straw 0.1 
Peachea, including nectarenes 1 .O 
Peanuts 0.1 
Sheep, mbyp 0.2 
Wheat, forage 0.1 
Wheat, grain 0.05 
Wheat, hay & straw 0. I 
Crrrciiiogeii/Hrrzcirrl Clrrssvictrtioiw 
U S .  EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Description: Clear, crystalline solid. Slightly soluble in 
water. Molecular weight = 307.87. MeltingiFreezing point 

Periiiissible Coiicerrtrrrtiori ill Wuter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Roirtes of Entry: Ingestion, skin contact. 
Hrrrnifirrl Ejyects mid Symptoms 
Short Term Exposure: Poisonous if swallowed. Contact 
may irritate skin and cause eye irritation and possible severe 
injury. Avoid inhalation. 
Medicrrl Surveillmce: If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate immediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. If this chemical has been 
inhaled, remove from exposure, begin rescue breathing 
(using universal precautions) if breathing has stopped, and 
CPR if heart action has stopped. Transfer promptly to a 
medical facility. When this chemical has been swallowed, 
get medical attention. Give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit 
References: 
* 

= 105-106°C. 

U.S. Environtnental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 

“Tebuconazole,” 40 CFR 180.474, 
Mi\Yw.epa.pov/~~esticides/food~vit.wtols. htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Te b u fe n ozi de (ANSI) 

Use Type: Insecticide, insect growth regulator 
CAS Niriizber: 1 124 10-23-8 
Foriiurlrr: C2?H28N202 
Synoriyms: Benzoic acid, 3,5-dimethyl-, 1 - ( I ,  I -  
dimethylethyl)-2-(4-ethylbenzoyl)liydrazide; N-mi-Butyl-  
N’-(4-ethylbenzoyl)-3,5-dimethylbenzoylhydrazide; 3,5- 
Ditnethylbenzoic acid 1 - (  I ,  1 -diinethylethyI)-2-(4- 
ethyl benzoy1)hydrazine 
Trrrrle Nrrmes: CONFIRM@, Dow AgroSciences (USA),  
MIMIC’, Dow AgroSciences (USA); Rf 1-5992Q 
Prorlircers: Dow AgroSciences (USA) 
Clietizicrrl Clrrss: D iacy Ih ydrazi tie 
EPA/OPP PC Code: 129026 
Crrlifornirr DPR Clienzic~rl Code: 3957 
Uses: Tebufenozide is an insect growth regulator that 
interferes with molting of Lepidopteran larvae. It is used on 
fruitworm, fireworm, false armyworm, gypsy moth, and 
spanworms, and is applied pre-harvest. 
U. S. M(rsiniu ni A 110 ,v rr b le Resirlrr e 
Tebufetiozide (40 CFR 180.482): 
CROP 
Almond, hulls 
Animal feed, nongrass, group 18 
Beet, garden, roots 
Beet, garden, tops 
Berry group 13 
Brassica, head and stem, subgroup 5a 
Brassica, leafy greens, subgroup 5b 
Canola, refined oil 
Canola, seed 
Egg 
Fruit, pome 
Grain, cereal, forage 
Grain, cereal, hay 
Grain, cereal, stover, group 
Grape 
Grape, wine 
Grass, forage 
Grass, forage, fodder and hay, 
groLlp 17 

Grass, hay 
Hog, liver 
Hog, mbyp 
Kiwifruit 
Leaf‘ petioles subgroup 4b 
Longan 
Lychee 

Levels f o r  

PP’” 
25 
0.5 
0.3 
9 
3 
5 
10 
4 
2 
0.0 I 
1.5 
0.5 
0.5 
0.5 
3 
0.5 
5 

0.5 
18 
1 
0.1 
0.5 
2 
1 
I 
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Nut, tree, group 14 and pistachios 0.1 
Peanut 0.05 
Peanut, hay 5 
Peanut, meal 0.15 
Peanut, refined oil 0.15 
Peppermint 10 
Poultry, fat 0.1 
Poultry, meat 0.01 
Poultry, inbyp 0.05 
Spearmint 10 
Sweet potato 0.25 
Turnip, roots 0.3 

group 7 0.1 
Vegetable, foliage of legume, 

Vegetable, fruiting, group 8 1 

Crrrciiiogeri/H(iz(rr(l Cl(is.sificatioii.s 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
Label Signal Word: CAUTION 
D es crip t io it : w a t e r . 
MeltiiigiFreezing point = 189°C. Log KO, = > 3.0. Likely to 
bioaccuinulate in marine organisms. 
Iiiconiprrtibilities: Contact with flainin ab le material may 
cause fire and explosions. Contact with combustible or 
oxidizable materials may form heat-, shock-, and friction- 
sensitive explosive mixtures. Static electricity may also 
cause explosions. Keep away from all acids, especially 
dibasic organic acids, ammoniuin compounds, antimony 
sulfide, arsenic trioxide, metal sulfides, powdered metals, 
calcium alurninuin hydride, cyanides, manganese dioxide, 
phosphorus, selenium, sulfur, thiocyanates, zinc. 
Periiiissible Coiiceritrrrtioii iii Wrrter: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Ingestion 
Hrrrmfkl Effects rriirl Syniptoiiis 
Slier/ Teriii Exposure: Toxic if ingested. 
First Aid: If this cheinical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Tebufenozide,” 40 CFR 180.482, 
~ w w .  e pa. $7 ovi pes t i c i desl  foodlv i CLV to I 5 .  h tni 

List of  Lists,” Sacramento CA (February 1997) 

P r a c t i c a I 1 y i n s o 1 u b I e i n 

California Environmental Protection Agency “Chemical 

Tebuthiuron (ANSI) 

Use 7ype: Herbicide 
CAS Number: 34014-18-1 
Forniulri: C,H,,N,OS 
Synoiiynis: 1 -(S-terl-Butyl- 1,3,4-thiadiazol-2-yl)-3- 
diinethylharnstoff (German); Caswell No. 366AA; N-[5-  
( I ,  1 - D i m e t h y l a e t h y l ) -  1,3,4-thiadiazol-2-y1]-/1’,N’- 
dimethylharnstoff (German); N-[5-(  I ,  1 -Diincthylethyl)- 
1,3,4-thiadiazoI-2-yI]-N,N’-dimethylurea; N - [ 5 - (  1, I - 
Dimethylethyl)- 1,3,4-thiadiazol-2-yl]-N,N-diinetIiylurea; I - 
(5-terl-Butyl- 1,3,4-thiadiazol-2-yl)- 1,3-dirnethylurea; Urea, 
N - ( S - (  1 , l  -dimethylethyl)- I ,3,4-thiadiazol-2-yl)-N,N’- 
dimethy I-; Urea, 2-(5-tert-butyl- 1,3,4-thiadiazol-2-yl)- 1,3- 
diinethyl-; Urea, l-(S-terl-butyl- I ,3,4-thiadiazol-2-yl)- I ,3- 
dimethyl-; Urea, N-[5-( 1 , l  -dimethylethyl)- 1,3,4-thiadiazol- 
2-yl]-N,N-dimethyl- 
Trrrrle Nriiiies: BRULAN@; BRUSl ]-BULLET@; E-103&. 
Dow AgroSciences (USA); GRASLAN@; HERBEC”; 
HERBIC@; PERFLAN@; RECLAIM; SHA- 10550 I ‘; 
SPIKE@Dow AgroSciences (USA) SPRAKIL@, SSI Maxim 
(USA); TEBULAN@; TIUROLAN” 
Producers: Dow AgroSciences (USA) 
Clieiiiicrrl Clriss: Su I fony I it rea 
EPMOPP PC Code: 10550 I 
Culiforiiiri DPR Clreniicrrl Curle: 18 I0 
RTECS Nimiber: YS4250000 
Uses: Tebiithiuron is a broad spectrum herbicide that is used 
to control weeds in non-cropland areas, range lands, rights- 
of-way and industrial sites. In grasslands and sugar cane i t  
controls woody and herbaceous plants and weeds such as 
alfalfa, bluegrasses, chickweed, clover, dock, goldenrod and 
in u I le in. 
U.S. M(ixiiizum Allo wrrble Resirlire Levels for  Tebirtltiuroit 
(40 CFR 180.390): 

CROP PPm 
Cattle, fat 2 
Cattle, meat 2 
Cattle, inbyp 2 
Goat, fat 2 
Goat, meat 2 
Goat, inbyp 2 
Grass, forage 10 
Grass, hay 10 
Horse, fat 2 
Horse, meat 2 
Horse, inbyp 2 
Milk 0.3 
Sheep, fat 2 
Sheep, meat 2 
Sheep, inbyp 2 
Crrrciiiogeir/Hrizrrrrl Clrr.s.siJicrrtioii.s 
U.S. EPA Carcinogens: Group D, unclassitiable 
U S .  TRI: Developmental toxin 



 

Tecnazene 829 

Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regulltory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R u’e ininiriiis concentration 
reporting level: 1 .O% 

Description: Grayish to dark-brown pellets, granules, or 
powder; Technical grade is colorless. Musty odor. Slightly 
soluble in water: solubility: 2,575 ppiii @ 25°C (powder). 
Molecular weight = 228.35. MeltingiFreezing point = 

163°C. Vapor pressure = 2.2 x mmHg @ 20°C; 0.27 
inPa @ 25°C. Log KO,, = I .78. Unlikely to bioaccumulate in 
marine organisms. 
Perniissible Concentrrition in Wuter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion. Skin contact. 
Hrirntful Effects rrrirl Syniptonis 
Short Term Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Term E.yposiire: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attrrck: Skin. 
Merlicul Si~rveillrrnce: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis cheinical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Re fereri ces: 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Tebuthiuron,” 40 CFR 180.390, 
www.epa.gov/pesticides/food/vie\vtols.htm 
EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Tebuthiuron,” Oregon State 
University, Corvallis, OR (September 1993). 
http://pinep.cce.cornell.edu/profiles/extoxiiet/pyrettirins- 

zirainitebuthiuron-ext. html 
U.S. Environmental Protection Agency, “Reregistration 

Eligibility Decision Fact Sheet (RED), Tebuthiuron,” 
Office of Prevention, Pesticides and Toxic Substances, 
Washington, DC (April 1994). 
l i t t1~: / /~~~vw.e t~a .gov/KEi~s~~~ctshee ts /0054f‘ac t .~~d f 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Tecnazene 

Use Type: Fungicide and plant growth regulator 
CAS Number: 1 17-1 8-0 
Forntrilri: C,HCI,N02; N02-C,H-CI, 
Synortynzs:3-Nitt-o- 1,2,4,5-tetrachlorobenzene; TCNB; 
Tecnazen (German); Tecnazene; 1,2,4,5-Tetrachloro-3- 
nitrobenzene; 2,3,5,6-Tetrachloronitrobenzene; 2,3,5,6- 
1 etrachlor-3-nitrobenzol (German) 
Trtirle N ( I I ~ ~ ~ s :  CHIPMAN 3,142‘; FOLOSAN‘; 

Cliemicrrl Clrrss: Nitro compound ofan aromatic compound 
EPA/OPP PC Code: 05520 1 
Cdifornici DPR Clremicril Code: 29 18 
Uses: Not registered i n  the U.S. Used as a sprout inhibitor 
on stored potatoes; as a fungicide mainly as a smoke 
formulation in greenhouses. 
Crrrciiiojieii/HazrirrIl Clrrssijictitions 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Description: A colorless crystalline solid. Odorless. Slightly 
soluble in water. Molecular weight = 260.87. Boiling point 
= 304°C. Melting/Freezing point = 99°C; Log K,,, = >3.85. 
Values above 3.0 are likely to bioaccumulate in marine 
organisms. 
friconiptitibilities: Contact with alkalies may form explosive 
metal salts. 
Perniissible Concentrtitioii in Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes of Entry: Skin 
First Aid: If this chemical gets into the eyes, reiiiove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove fiom exposure, 
begin rescue breathing (using universal precautions) i l ’  
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting \vheii 
fo rin u I at ions co ti t a i ti i ng pet ro I e u m so I ve ti t s are i nges ted . 
References: 
International Programme on Chemical Safety (IPCS), 
“Environmental Health Criteria #42, Tecnazene,” Geneva, 

r >  

FUSAREX~;  FUMITE@; F O L O S A N ~  
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Switzerland, ( 1  984). 
httr, ~ i w ~ ~ ~ v . i n c h e n i . o r ~ ~ d ~ ~ c u 1 n e n t s ~ e l l c i c 2  htim 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Tef I ut h ri n 

Use Type: Insecticide, initicide 
CAS Number: 79538-32-2 
Fornzulrr: C,,H ,,CIF,O, 
Alert: A Restricted Use Pesticide (RUP) 
S’noitynzs: Cyclopropanecarboxylic acid, 3-(2-chIoro- 
3,3,3 - t r i fl u o r o - 1 -prop e n y I )  - 2,2 - d i in e t h y I - , (2,3,5,6 - 
tetrafluoro-4-metliyIphenyl)methyl ester, ( 1 a&@))-(*)-; 
(2,3,5,6-Tetrafluoro-4-methylphenyl)methyI cis-3-(2-chloro- 
3,3 ,3 - t r i f I u o ro - 1 -prop e n y I )  -2,2 - d i in e t h y 1 c y c I o p r o p an e 
carboxylate; Tetluthrine 
Trirtle Nmizes: FORCE@ Syngenta (Switzerland); FORZA@; 
JF 6064@; KOMET-RP’; PP 993’; R 15 1993@ 
Producers: Syngenta (Switzerland) 
Chenzicrrl Clrrss: Pyrethroid 
EPMOPP PC Code: 1289 12 
Cdifornirr DPR Cheniictrl Code: 3839 
Uses: Registered in the U S .  for use on corn. Elsewhere it is 
registered for use on a variety of  crops, e.g., peanuts, sweet 
potato, sugarcane, cabbage, radish, Brussels sprouts, and 
strawberries. 
U.S. Mrrxinzunz Allowrrble Resirlire Levels Tejliitlirin (40 
CFR 180.440): 

CROP PPm 
Corn, field, forage 0.06 
Corn, field, grain 0.06 
Corn, field, stover 0.06 
Corn, pop, forage 0.06 
Corn, pop, grain 0.06 
Corn, pop, stover 0.06 
Corn, sweet, forage 0.06 
Corn, sweet, kernel plus 0.06 

Corn, sweet, stover 0.06 
Crrrcinogeii/Huzrrrrl Clcrssijications 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class 1 b, highly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Description: Crystalline solid. Slightly soluble in water; 
solubility = < 0.002 ppm. Molecular weight = 418.71. 
fizconipcrtibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of  silver oxalate. 
Perniissible Concentrrrtion in Wiiter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 

cob with husks removed 

First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit.Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Rej2rences: 
* U.S. Environmental Protection Agency, Office of 

Pesticide Programs, Pesticide Residue Limits, 
“Tefluthrin,” 40 CFR 180.440, 
w w n .  e ~a . KovlDes t ic i desitoodlv i ewto I s , h tm 

List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

Temephos (ANSI) 

Use Type: Insecticide and larvicide 
CAS Number: 3383-96-8 
Fortizrrlrr: C ,6HZ005P,Sj 
Sy  iz o n y n i s  : 0- p h e n y I 
phosphorothioate)sulfide; 0,O-Dimetliylpliospliorotliioate 
0 ,O-diester  with 4,4’-thiodiphenol; ENT 27,165; 
Phenol,4,4’-thiodi-, 0,O-diester with 0,O-dimethyl 
phosphorothioate; Phosphorothioic acid, 0,O’-dimethyl 
ester, O,O-Diester with 4,4’-thiodiphenol; Phosphorothioic 
acid, O,O’-(thiodi-4,1 -phenylene)O, QO’, 0’-tetramethyl 
e s t e r ;  P h o s p h o r o t h i o i c  a c i d ,  0 . 0 ’ - ( t h i o d i - p -  
phenylene)O, 0 , O :  0’-tetramethyl ester; Swcbate; Temefos 
(Spanish); Temophos; Tetrafenphos; Tetramethyl-O,O- 
thiodi-p-phenylene phosphorothioate;  O,O, U’, 0’- 
T e t r a m  e t h y 1 0 ,  0 ’ -  t h i o d i - p  - p 11 e ii y I e 11 e 
Bis(phosphorothioate); 0,0, O‘, 0‘-Tetramethyl O,O’-thiodi- 
p -  p h e n y 1 en e p h o s p h o r o t h i o a t e ; 0,O’- ( T  h i o d i - 4 , l -  
phen y lene) b is( 0 , O - d  i met h y I pho s p horo t h i oa te) ; 0,O’-  
(Thiodi-4,1-pheiiylene)phosphorothioic acid 0,0,0:O’- 
tetramethyl ester; 0, 0‘-(Thiodi-p-phenylene)O, 0, Of, 0‘- 
tetramethylbis(phosphorothioate) 
Trtrrle Nrrnies: 27 1 65@; ABAT@; ABATE@, Clarke 
Mosquito Control Products (USA); ABATE@ I -SG, 
American Cyanamid’s Agricultural Products Group (USA); 
ABATE@ 2-CG, American Cyanamid’s Agricultural 
Products Group (USA); ABATE@ 4-E, American 
Cyanamid’s Agricultural Products Group (USA); ABATE:“’ 
SCG, American Cyanamid’s Agricult~iral Products Group 
(USA); ABATHION@; A13-27 I65@; AC 521 60’, American 
Cyanamid’s Agricultural Products Group (USA); 

B i s - p  - ( 0,  0 - d i in e t h y I 
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AMERICAN CYANAMID AC-52,160@, American 
Cyanamid's Agricultural Products Group (USA); 
AMERICAN CYANAMID CL-52160', American 
Cyanamid's Agricultural Products Group (USA); 
AMERICAN CYANAMID E.1. 52,160', American 
Cyanamid's Agricultural Products Group (USA); 

DIFENTHOS@; DIFOS@; DIPHOS@; ECOPRO@; 
ECOPRO@ 1707; El 52160'; NEPHIS@; NEPHlS@ 1G; 
NIM ITEX@; NIMITOX' 
Prodit cers: Ags i n 
(Singapore); BASF Agricultural Products Group 
(Germany); Biesterfeld Siemsgluess International. GmbH 
(Germany); American Cyanamid's Agricultural Products 
Group (USA); Ehrenstorfer, Dr. (Germany); Gharda 
Chemicals (India); Ki-Hara Chemicals Ltd. (UK); Merck 
(Germany); Sigma-Aldrich Laborchemikalien (Germany) 
Clreiiiical Class: Organophosphate 
EPMOPP PC Code: 05900 1 
C~rliforiiirr DPR Clieriticrrl Code: 1 
ICSC Number: 0 199 
RTECS Number: TF6890000 
EINECS Number: 222- 19 I - 1 
Uses: Temephos is one of the few organophosphates that ise 
registered to control mosquito larvae. It is a non-systemic 
insecticide for use on wetlands, ponds, lakes and other moist 
areas to control mosquito, gnat, black fly, midge, pinkie and 
sandfly larvae. 
Crrrciriogeii/Hazcirrl Cl(issijicutioiis 
Label Signal Word: CAUTION, DANGER, WARNING, 
depending on the formulation 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regirlrrtory Acrtlrority: 

B I O T H I O N ~ ;  BITHION@; CL 52 160~; D I F E N P H O S ~ ;  

Agr i in o r I n t ern a t i on al ( U S A) ; 

Air Pollutant Standard Set (ACGIH)") (OSHA)(58) (former 
USSR)(jS 43) (Several States)'"') 
Permissible Exposure Limits for Chemical Contaminants 
(C A LiOS HA) 
The "Director's List" (CALIOSHA) 
EPCRA Section 3 13 Form R de /nir7i/77is concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR 172.10 1, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Temephos is a crystalline solid. The technical 
product is an amber viscous liquid. Molecular weight = 

466.47. MeltingiFreezing point = 3 1 "C. Practically 
insoluble in water. Combustible. 
Iiiconzprrtibilities: Strong acids and bases. Gives off toxic 
oxides of sulfur and phosphorus in  fire. 
Periiii.s.sible Exposure Lintits iir Air: OSf-IA(') has set a 
TWA of  15 mg/m3 for total dust and 5 nigim' for the 
respirable fraction. NIOSH") recommends a TWA of  10 
mghn' for total dust and 5 ingim' for the respirable fraction. 

ACGIH") recommends a T W A  value of 10 mgiin'. The 
former USSR'". 43) has set a MAC in workplace air of 0.5 
mg/ni'. Several states have set guidelines or standards for 
Teinephos in ambient air('') ranging from 100 ,ug/m' (North 
Dakota) to 160 pg/m3 (Virginia) to 200 pglm3 (Connecticut) 
to 238 ,ugh '  (Nevada). 
Deteriiiiizcrtion in Air: Collection on a filter and gravimetric 
analysis. 
Periiii.ssible Coiicentration iii Wrrter: No criteria set. 
Experience in the field for a period of  more than one year 
has shown, however, that 1 mg/L in drinking water is 
without effect. 
Deternzinrrtion iii Water: Techniques used for residue 
determination include colorimetry and gas liquid 
chromatography and may be applicable to water analysis. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Hrrrii f u l  Effects cind Symptoms 
Short Term Exposure: Temephos can affect you when 
breathed in  and quickly enters the body by passing throiigh 
the skin. Severe poisoning can occur from skin contact. It is 
a moderately toxic organophosphate chemical. Exposure can 
cause rapid severe poisoning with headache, sweating, 
nausea and vomiting, diarrhea, loss of coordination, and 
death. Delayed pulmonary edema may occur after 
inhalation. 
Lorig Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Poiiits ofAttcrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicril Scrrveillrrnce: Medical  observat ion is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal i n  1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, riskofpoisoning 
is increased, even if results are i n  lower ranges of "normal." 
Re ass ignmen t to work not in  vo 1 v i ng organ o ph 0s pha te o r 
carbainate pesticides is recommended iintil enzyme levels 
recover. If symptoms develop or overexposure occiirs, 
repeat the above tests as soon as possible and get an exam 
ofthe nervous system. Do not drink any alcoholic beverages 
before or during use. Alcohol promotes absorption of 
organophosphates. 
First Aid: Treatment for organophosphate poisosing 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
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an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material froin 
eyes and skin is o f  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous inaterials experts. Skin inay also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
froin the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is i~ncon~cioi i~ or having convzrlsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In soiiie 
cases you may be specifically instructed by poison control 

to indiice voiiiiting by way o f 2  tablespoons of syrirp of 
ipecac (aclultj washed down with a cup of water. Do N O T  
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized niedicul personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of  
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of  
acetylcholine at muscarinic receptors and is used to control 

the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .0 to 2.0 mg 
or pediatric dose of 0.0 1 ingikg (minimum 0.0 I mg) sho~ild 
be administered intravenously. If intravenous access cannot 
be established, atropine inay also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every I5 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in  poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug sho~ild be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half o f the  total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in syinptoins and the amount of  atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours un t i l  the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine inay 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Temephos,” Oregon 
State University, Corvallis, OK (June 1996). 
Iittp:ilextoxnet.orst.eduli~i~~siteinep~ios.htm 
New Jersey Department of  Health and Senior Services, 
“Hazardous Substance Fact Sheet: Temephos,” 
Trenton, NJ (April 1986, rev. May 2000). 
h t ti): i iwvw. state . n i , us.’h c al thieo h!rt kwe hi I 7 8 0 .  pd f 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 
Pohanish, R.P., “Rapid Guide to Hazardous Chemicals in 
the Environment,” Van Nostrand Reinhold, New York, 
NY(1997) .  
Agency for Toxic Substances and Disease Kegistry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 
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Use Type: Aphicide and acaricide 
CAS Number: 107-49-3 
Fornzulri: C,H,,O,P, 
Alert: There are no TEPP products currently registered in 
the U.S. It is a Restricted Use Pesticide (RUP) 
Syizoiiynzs: B is-0, 0-diethylphosplioric anhydride; 
Diphosphoric acid, tetraethyl ester; ENT I8,77 1 ; Ethyl 
pyrophosphate, tetra-: Phosphoric acid, tetraethyl ester; 
Commercial 40%; Pyrophosphate de tetraethyle (French); 
TEP;  O,O, 0,O-tetraaethyl-diphosphat ,  Bis(U, U -  
diaethylphosphorsaeure-anhydrid (German); O,O, 0,O- 
Tetraethyl-difosfaat (Dutch); O,O, 0,O-Tetraetil-pirofosfato 
(Italian); Tetraethyl pyrofosfaat (Belgian); Tetraethyl 
pyrophosphate; Tetraethyl pyrophosphate, liquid; 
Tetrastiginine 
Trrirle Nmies: BLADAN@; BLADON@; FOSVEX@; 
GRISOL@; HEPT@; HEXAMITE:KILLAX@; KILMITE 

MOTOPAL@; NIFOS@; NIFOS T@; NIFROST@; 

Clieniicril Clriss: Organophosphate 
EPMOPP PC Code: 07960 1 
Crilijoriiiri DPR Cheniicril Code: 577 
ICSC Nirniber: 1 158 
RTECS Nirmiber: UX6825000 
EEC Niimber: 0 15-025-00-2 
Uses: Used as an insecticide and also, in medicine, as a 
parasympathic nervous system stimulant. 
Regulritory Authority: 

Very Toxic Substance (World Bank)"') 
Air Pollutant Standard Set (ACGIH)") (DFG)") (HSE)';') 

AB 1803-Well Monitoring Chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 

The "Director's List" (CALIOSHA) 
Clean Water Act: Section 3 1 1  Hazardous SubstancesIRQ 
40CFR117.3 (same as CERCLA, see below) 
EPA Hazardous Waste Number (RCRA No.): PI 1 1 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = I00 Ib (45.4 kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: TEPP is a colorless to amber liquid. Faint, 
fruity odor. Combustible; flash point not found. Soluble in  
water. Molecular weight = 290.21 Boiling point = 138°C @ 
2.3 inbar. Decomposes below boiling point @170"C. 

40@; LETHALAIRE@ G-52; L I R O H E X ~ ;  MORTOPAL@; 

TETRON~;  TETRON- I OO@; VAPOTONE~ 

( O S H A ~  (Several States)(") 

(CALIOSHA) 

MeltingIFreezing point = 0°C. Vapor pressure = 1.48 x 10 ' 
inbar @ 20°C; 4.5 x inbar @ 30°C. Log KO, = 2.96. 
Values at or above 3.0 are likely to bioaccumulate in  marine 
organisms. 
Iiiconzpritibilities: Strong oxidizers, alkalis, water. 
Hydrolyzes quickly in water, forming pyrophosphoric acid 
and highly flammable ethylene gas. 
Permissible Esposure Liniits in Air: The OSHA") TWA, 
the DFC MAK"), the HSE,'") as well as ACCIH") has set a 
TWA of 0.004 ppin (0.05 mg/in3). HSE(33) adds an STEL of 
0.01 ppm (0.2 ingiin'). The notation "skin" is added to 
indicate the possibility of cutaneous absorption. The 
NIOSH'" IDLH level = 5 ingin?. Several states have set 
guidelines or standards for TEPP in ambient air(60) ranging 
from 1 .O , u g h 3  (Connecticut) to 5.0 , ugh '  (North Dakota) 
to 80,000 pglin' (Virginia) to a much higher value for 
Nevada. 
Deterniirtritioii in Air: Chromosorb tube-] 02(2); Toluene; 
Gas chromatographyIFlame photometric detection for 
sulfur, nitrogen, or phosphorus; NIOSH IV Method 
#2504('8), Tetraethyl Pyrophosphate. OSI IA versatile 
sampler-2; TolueneiAcetone; Gas chroinatograpIiyIFIame 
photometric detection for sulfur, nitrogen, or phosphorus; 
NIOSH Method IV Method #5600, Organophosphorus 
pesticides.'") 
Perntissible Coiiceritrtitioii bi Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Hrrrnifirl Effrcts rind Syniptonts 
Short Term Exposure: Symptoms of exposure include eye 
pain, blurred vision, lacrimation (discharge of tears), 
rhinorrhea (discharge ofthin nasal mucous), headache. chest 
tightness, cyanosis; anorexia, nausea, vomiting, diarrhea, 
weakness, twitching, paralysis, Cheyne-Stokes respiration, 
c o n v u l s i o n s ,  l ow b lood  p r e s s u r e ,  c a r d i a c  
iri-egulariirregularities; sweating. TEPP is classified as super 
toxic. Probable oral lethal dose in humans is less than 5 
mgkg (a taste) for a 150 Ib person. A small drop i n  the eye 
may cause death. Sinall doses at frequent intervals are 
additive. Poisonings always develop at a rapid rate. It is a 
cholinesterase inhibitor. Delayed pulmonary edema may 
occur after inhalation. 
Long Tern? Exposure: Cho I i ne st e rase inhibit or; CLI in u I at i ve 

effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
Points ofilltrick: Eyes, respiratory system, central nervous 
system, cardiovascular system, gastrointestinal tract and 
blood chol inesterase. 
Merlicrr I Sirr veillrIir ce: i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 

M e d i c a 1 o b s e rv a t i o n 
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levels (tests for the enzyme poisoned by this chemical). I f  
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels inay be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray followiiig acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First A id: Treatment for organ o p h 0s p ha t e po is0 n in g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of thc antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material fiom 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of  these chemicals to be 
quickly absorbed through the inucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous inaterials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
/nhulution: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, iininediately remove the victim 
from the contaminated area to fresh air. I f the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or huving convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of  assistance when offering charcoal to a child. In SOIIIL‘ 

cases you may be speciJically instrzrcted by poison conlrol 

to induce vomiting by way of 2 tablespoons of syrup of 

ipecuc (udult) washed down with a cup ofwuter. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or utithorized iiiedical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and inuscarine effects of organophosphate 
poisoning by regenerating acetylcholincsterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of  atropine in adults should be determined by the 
severity of  symptoms: An initial adult dose of 1 .O to 2.0 nig 
or pediatric dose ofO.0 1 ingikg (ininimiim 0.01 ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intraiiiiiscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. I n  seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of  treatment adequacy. Pralidoxime 
should be adniinistered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours afier exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 ingikg. The drug should be administei-ed 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half o f the  total dose can be given per minute 
for a total administration time of  2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in I hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of 
diazepam iii addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of  
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
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Terbacil (ANSI) 

tise Type: Herbicide 
CAS Number: 5902-5 1-2 
Formcrlri: C,H ,;CIN202 
Synonyms: 3-ter~-Butyl-5-chlor-6-inetliyluracil (German); 
3-ter~-Butyl-5-chloro-6-1nethyluracil; 5-Chloro-3-teut-butyl- 
6-inethyluracil; 5-Chloro-3-( 1,1 -diiiiethylethyl)-6-1nethyl- 
2,4( 1 HJH)-pyrimidinedioiie; 5-Chloro-3-( I ,  1 -diinethyl)-6- 
inetIiyl-2,4( 1 H,3H)-pyrimidinedione; 5-Chloro-3-( I ,  1 - 
dimethylethyl)-6-methyl-2,4( 1 H,3H)-pyrimidinedione; 5- 
C h 1 o ro- 3 - ter t -  b u ty 1- 6 -in e t h y 1 ur ac  i I ; 2,4( 1 H ,  3 H ) -  
Pyrimidinedione, 5-chloro-3-( I ,  1 -diinethylethy)-6-inethyl-; 
Uracil, 3-tert-butyl-5-chloro-6-1nethyl- 
Trrrrle Nrrnzes: COMPOUND@ 732, DuPont Crop 
Protection (USA); DUPONT”732, DuPont Crop Protection 
(USA); EXPERIMENTAL HERBICIDE 732, DuPont Crop 
Protection (USA); GEONTER@; SINBAR@, DuPont Crop 
Protection (USA); TURBSVIL@; ZOBAR”, DuPont Crop 
Protection (USA), canceled 12/16/1991 
Protlircers: DuPont Crop Protection (USA) 
Clieniicrrl Clrrss: Substituted uracil 
EPMOPP PC Corle: 0 1270 1 
Califorriirr DPR Cliemicul Corle: 532 
RTECS Nunzber: YQ9360000 
tises: Terbacil is a selective herbicide that treats a broad 
spectrum of broadleafweeds and grasses. It is formulated as 
a wettable powder and is applied by aircraft or ground 
equipment on terrestrial food and feed crops (e.g., apples, 
inintipepperinintispearmint, sugarcane, and ornamentals), 
forestry [e.g., cottonwood (forest/slielterbeIt)], terrestrial 
food (e.g., asparagus, blackberry, boysenberry, dewberry, 
loganberry, peach, raspberry, youngberry and strawberry), 
and terrestrial feed (e.g., alfalfa, sainfoin (hay and fodder), 
and forage). 

CIS.  Maxiniiini Allowable Residue Levels for  Terbucil(40 
CFR 180.209): 

CROP PPm 
Alfalfa, forage 1 .o 
Alfalfa, hay 2.0 
Apple 0.3 
Asparagus 0.4 
Blueberry 0.2 
Caneberry subgroup 13a 0.2 
Peach 0.2 
Peppermint, tops 2.0 
Spearmint, tops 2.0 
Strawberry 0.1 
Sugarcane, cane 0.4 
Watermelon 0.4 
Crrrciiiogeri/Hrrzrrrrl CIrissiJicatioris 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogen 
California Prop. 65: Developmental toxin 
U.S. TRI: Developmental toxin 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Rcgugcrkr tory Authority: 

EPCRA Section 3 13 Form R de miniii7i.s concentration 
reporting level: 1 .O% 

Description: White crystalline powder; colorless crystalline 
solid. Odorless. Slightly soluble in water; solubility = 712 
ppin @ 25°C. MeltingiFreezing point = 176°C. Molecular 
weight = 2 16.69. Density = 1.34 @ 25°C. Vapor pressure = 

4.5 x lo-’ minHg @ 29.5”C. 
Determincition iii Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)].“~’ 
Perriiissible Concentrcition in Writer: N o  criteria set. 
Runoff froin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, reiiiove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Terbacil,” 40 CFR 180.209, 
~~ww.epa.~ovlpesticides/tood/viewtols.l~ tin 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Terbacil,” Office of 
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Prevention, Pesticides and Toxic Substances, 
Washington, DC (January 1998). 
http:iiwvw.epa.cov~REDs/0039red.pdf 

“Pesticide Information Profile, Terbacil,” Oregon State 
University, Corvallis, OR (June 1996). 
littp:iierttoxnet.orst.edu~pil,s/terbacil .htm 

List of Lists,” Sacramento CA (February 1997) 

EXTOXNET, Extension Toxicology Network, 

California Environmental Protection Agency “Chemical 

Terbufos (ANSI) 

Use Type: Insecticide and nematicide 
CAS Number: 1307 1-79-9 
Forniulrr: C9H2,02PS3; (C,H,0),PSSCH,SC(CH3); 
Alert: A Restricted Use Pesticide (RUP). 
Syii  oiiynzs: S- [ ( T e r t - b u t y 1 t h i 0 )  in e t h y I ]  - 0 , O -  
diethylphosphorodithioate; S-[(( 1,l -Dimethylethyl)thio) 
methyl]-0, 0-diethylphosphorodithioate; Phosphorodithioic 
ac  i d S-  [ (t  e rt - b u t y It h i 0 )  in e t h y I ]  - 0 , O -  d i e t h y I e s t e r ; 
Phosphorodithioic acid S-[(( 1,l -dimethylethyl)thio)methyl]- 
0,O-diethyl ester 
Trtrrle Nrrnies: A C  9 2  1 O O O @ ;  A R A G R A N @ ;  
CONTRAVEN@; COUNTER@, BASF Agricultural Products 
Group (Germany); COUNTER 15G SYSTEMIC 
INSECTICIDE@, BASF Agricultural Products Group 
(Germany);  PLYDOX@; TERBUROXQ,  Rotam 
Agrochemical (Hong Kong) 
Producers: Biesterfeld Siemsgluess International. GmbH 
(Germany); BASF Agricultural Products Group (Germany); 
Hebei Long Age Pesticide (China); Ki-Hara Chemicals Ltd. 
(UK); Rotam Agrocheinical (Hong Kong); Shenzhen 
Guoineng Industry Co., Ltd. (China); Sigma-Aldrich 
Laborchemikalien (Germany) 
Clienzictrl Clriss: Organophosphate 
EPNOPP PC Corle: 10500 1 
Crrlijiortiirr DPR Clieiiiicrrl Corle: 2925 
RTECS Number: TD7200000 
EJNECS Nuniber: 235-963-8 
Uses: This insecticide and nematicide is applied at planting 
time to corn, sugar beets, sorghum, maize, cotton, bananas 
and cabbage. It controls corn rootworms, wireworms, white 
grubs, maggots, billbugs and nematodes. Some above 
ground pests can be controlled when soil has been treated 
with terbufos. Terbufos has no residential use. 
U.S. Mrrxiniuni Allowrrble Residue Levels f o r  Terbirfos (40 
CFR 180.352): 

CROP PPm 
Banana 0.025 
Beet, sugar, roots 0.05 

Corn, field, forage 0.05 
Corn, field, stover 0.05 
Corn, grain 0.05 

Beet, sugar, tops 0.1 

Corn, pop, forage 0.5 
Corn, pop, stover 0.5 
Corn, sweet, forage 0.5 
Corn, sweet, kernel plus cob 
with husks removed 0.05 
Corn, sweet, stover 0.5 
Sorghum, forage 0.5 
Sorghum, grain 0.05 
Sorghum, grain, stover 0.5 
Crrrciri ogeri/Hmrirrl Clrissificrrtions 
U.S. EPA Carcinogens: Group E, unlikely carcinogen 
Label Signal Word: DANGER 
WHO Acute Hazard: Class la, Extremely Hazardous 
Regulatory Autliority: 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100 Ib (45.4 kg) 
SuperfiindiEPCRA 40CFR302.4 RQ: EHS, 1 Ib (0.454 
kg) 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates - U.S. DOT Regulated Marine Pollutant (49CFR 172. I0 I ,  
Appendix B), severe pollutant 

Description: Colorless to pale yellow liquid. Slightly 
soluble in water. Molecular weight = 288.45. Boiling point 
= 70°C @ 0.01 mm. MeltingiFreezing point =-29”C. Vapor 
pressure = 3 x mmHg @ 20°C. Flash point = 88°C (oc). 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability 3, Reactivity 0. 
Iiiconiptrtibilities: Strong oxidizers. 
Permissible Exposure Liniits in Air: No standards set. 
Deterniitiritioiz iii Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.”s’ 
Permissible Coiiceiitrtrtioii iii Writer: The U.S. EPA (see 
reference below) has developed a lifetime health advisory of 
0. 18 ,&L. No other criteria set, but runofffrom spills or fire 
control may cause water pollution. 
Deterniirirrtiori iii Writer: Analysis of terbufos is by a gas 
chromatographic (GC) method applicable to the 
determination of certain nitrogen-phosphorus containing 
pesticides in water samples. I n  this method, approximately 
1 liter of sample is extracted with Methylenc chloride. The 
extract i s  concentrated and the compounds are separated 
using capillary column GC. Measurement is made using a 
nitrogen-phosphorus detector. 
Routes ofEiitry: Inhalation, ingestion and skin contact. 
Jltrrtilfil Ejfects rind Syinptoms 
Short Term Exposure: This material may be fatal if 
swallowed, inhaled, or absorbed through the skin. Repeated 
inhalation or skin contact may progressively increase 
susceptibility to poisoning. Acute exposure to terbufos may 
produce the following signs and symptoms: pinpoint pupils, 
blurred vision, headache, dizziness, muscle spasms, and 
profound weakness. Vomiting, diarrhea, abdominal pain, 
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seizures, and coma may also occur. The heart rate may 
decrease following oral exposure or increase following 
dermal exposure. Chest pain may be noted. Hypotension 
(low blood pressure) may be noted, although hypertension 
(high blood pressure) is not uncommon. Respiratory 
symptoms include dyspnea (shortness of  breath), respiratory 
depression, and respiratory paralysis. Psychosis inay occur. 
Delayed pulmonary edema may occur after inhalation. 
Long Term E.rposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. 
fuirzts ofilttcick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlictrl Surveillrrn ce: M e  d i c a I observat ion is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treat men t for organ o p h 0s p h ate po is0 n ing 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing inaterial from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 1.5 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid iininediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 

double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT m e  
mouth-to-mouth resuscitation; use bagiinask apparatus. If 
breathing is difficult, administer oxygen through bagiinask 
apparatus until medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. I n  cases of ingestion, do riot 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of  1 g/kg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In some 

cases you tnuy be specificully instructed by poison conirol 
to induce vomiting by way of 2 tablespoons of’ syrup of 
ipecac (adult) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of  respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Aniidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at tnuscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of organophosphate 
poisoning by regenerating acetylcliolinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine i n  adults should be determined by the 
severity ofsyinptoms: An initial adult dose of  1 .0 to 2.0 mg 
or pediatric dose of  0.0 1 mg/kg (miniinuni 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or  via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweatinghave been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the sccrctions begin to recur. I n  seriously 
poisoned patients, very large doses may be required. 
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Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in  addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level oi-ganophosphate poisoning. 
Refereiices: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Terbufos,” 40 CFR 180.352, 
h tl~~:ii\~,i\~~v.epa.r?ov/pesticidesifood:viei\vtoIs.lilin 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Protile, Terbufos,” Oregon State 
Univers i ty ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:/iextoxnet.ol-st.edu/pips/terbufos.htiii 
U.S. Environmental Protection Agency, “Interim 
Reregistration Eligibility Decision (IRED) Fact Sheet, 
Terbufos,” Washington, DC (October 200 I ) .  
http:!/www.epa.~oviKI:I>s/factsheets/tel-bufos ired is. 
htm 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Terbufos,” Trenton, 
NJ (May 2002). 
h t tp : i/www. state. n j . us!h eal t hieo h/rt kwe bi2 8 0 1 . pd f 
U.S. Environmental Protection Agency, “Health 
Advisory: Terbufos,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Pohanish, R.P., “Rapid Guide to Hazardous Chemicals 
in the Environment,” Van Nostrand Reinhold, New 
York, NY ( 1  997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public 
Health Service, “Managing Hazardous Materials 
Incidents,” Atlanta, GA (June 2003). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Terbufos,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 
1987). 

Terbutryn (ANSI) 

Use Type: Herbicide 
CAS Number: 886-50-0 
Fornzulrr: C , &I, ,N,S 
Synoriynis: 4-Aethyla1nino-2-tert-butylamino-6-methylthio- 
S-triazin (German); 2-tert-Butylamino-4-ethylamino-6- 
methylinercapto-S-triazine; 2-tert-Butylamino-4-ethylamino- 
6-methylthio-S-triazine; Caswell No. 125-D; 2-Methylthio- 
4-ethylamino-6-tert-butylamino-S-triazine; Terbutryne; S- 
Triazine, 2-(tert-butylarnino)-4-(ethylainino)-6-(1~iethyltti~o)- 
; 1,3,5-Triazine-2,4-diamine, N-( 1 , l  -dimethylethyl)-N’- 
et h y I -6 -(in et h y I t h i 0 )  - 
Trrrrle Nrrnies: A-1 866”; BATTALION@, Makhteshim- 
Agan Industries (Israel); CLAROSAN@; GESAPRIM‘; GS- 
14260@; HS-14260@; IGRAN@. Syngenta (Switzerland), 
canceled; IGRATER@; PLANTONIT@; PREBANE’; 
PROKIL, Gowan (USA), canceled; SENATE@; SHORT- 
STOP@; SHORTSTOP@; TERBUTREX@ 
Prorlucers: Gowan (USA); Makhteshim-Agan Industries 
(Israel); Syngenta (Switzerland) 
Cli eriiicril Clriss: Tr iazi ne 
EPMOPP PC Code: 0808 13 
Criliforiiirr DPR Clreriiicrrl Code: 169 1 
Uses: Not registered in the U.S. Terbutryn is a selective 
herbicide for pre-emergence and post-emergence control of 
most grasses and annual broadleaf weeds. It is used i n  
winter wheat, winter barley, sorghum, sugarcane, 
sunflowers, peas and potatoes. I t  is also used as an aquatic 
herbicide for control of algae and floating weeds in  
waterways, reservoirs, and fish ponds. 
Hunirrii toxicity (lorig-terni) (77): Extra hi gli-0.7 0 pp b, 
Health Advisory 
Fish toxicity (tlire.sl~olrl)(~~): Low-I0 1.20343 ppb, MATC 
(Maximum Acceptable Toxicant Conccntration) 
Crircinogeri/llazcrrrl Clrrssif7critions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
W H O  Acute Hazard: Class U, unlikely to be hazardous 
Description: Colorless crystalline solid or white powder. 
Very slightly soluble in water; solubility = 26 mg/L @ 
20°C. Molecular weight = 241 3 9 .  Melting/Freezing point 
= 104°C. Boiling point = 154-1 60°C @ 0.06 mml Ig. Vapor 
pressure = 2.3 x mbar @ 20°C; also listed at 9.6 x lo-” 
mmHg @ 20°C. Log KO,+ = 3.55. Values above 3.0 are 
likely to bioaccumulate i n  marine organisms. 
f/rconiprrtihilitie.s: Hydrolized in strong acids or basic 
solutions and is decomposed by ultraviolct exposure. I t  is 
not corrosive. 
Perniissihle Concentrrrtioii iii Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingestion. 
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Hrrrniful Effects aiid Syniptonis 
Short Ternz Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Long Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attack: Liver, lungs and skin. 
Medical Sr~rveillnice: Before beg i nn i ng em p I oyinen t and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of  the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Terbutyrn,” Oregon State 
University, Corvallis, O R  (September 1995). 
littp://extoxnet.orst.edu/pips~terb~it~-~~. htin 
Cal i forn ia Environmental Protection Agency “Chem ica I 
List of Lists,” Sacramento CA (February 1997) 

Tet rac h lorvi n p hos 

Use Type: Insecticide 
CAS Nirnzber: 96 1 - 1 1-5 (E-isomer); 22248-79-9 (Z-isomer) 
Forniulri: C ,,H,CI,O,P 
Synonyms:  B e n  z y  I 2 , 4 , 5  -t r i c h I o r o - u- 

(chloromethylene)-, dimethyl phosphate; 2-Chloro- 1 -(2,4,5- 
trichloropheny1)ethenyl dimethyl phosphate; 2-Chloro- 1 - 
(2,4,5-trichlorophenyl)vinyl dimethyl phosphate; 2-Chloro- 
I-(2,4,5-trichlorophenyl)vinyl phosphoric acid dimethyl 
ester; C V M P ;  O,O-Diinethyl-O-2-chloro- 1 -(2,4,5- 

a I c o h o  I ,  

trichloropheny1)vinyl phosphate; O,O-Dimethyl-O-2-chlor- 
1 -(2,4,5-trichlorophenyl)vinyl phosphat (German); Dimethyl 
2,4,5-trichloro-u-(chloromethylene)benzyl phosphate; ENT 
25841 ; NCI-COO 168; OMS 595; Phosphoric acid, 2-chloi-o- 
1 -(2,3,5-trichlorophenyl)ethenyl dimethyl ester; Phosphoric 
acid, 2-chloro- 1 -(2,4,5-trichlorophenyl)vinyl dimethyl ester; 
Phosphoric 2 - ch 1 o ro - 1 -( 2,4,5 - t r i c h I o r o p he n y I )  
ethenyldimethyl ester; Phosphoric acid, 2-chloro-l-(2,3,5- 
trich1orophenyl)ethenyl dimethyl ester; Tetraclorvinfos 
(Spanish); 2,4,5-Trichloro-a-(chloromethylene)benzyl 
phosphate 
Trtrrle Nrinres: AMERICARE RABON@, KMG Chemicals 
(USA); CLEAN CROP@; EQUI-FLY’ORAL LARVICIDE; 
EQUITROL’; FLY PATROL@; GARDONAG; IPO 8”; 
KABON’, KMG Chemicals (USA); RABOND@; SD 8447&’; 

Prorlrrcers: BASF Agricultural Products (Germany); KMG 
Chemicals (USA) 
Clr enzicrr 1 Clrrss: Org a 11 o p h o s p h ate 
EPMOPP PC Code: 083702 (E-isomer); 083701 (Z- 
isomer) 
Cdijioririrr DPR Clreniical Code: 305 
RTECS Number: TB9100000 
Uses: Tetrachlorvinphos is applied dermally to livestock to 
control flies and mites. It is used as an oral larvicide i n  
cattle, Hog, goats and horses; i n  cattle ear tags to control 
flies; in cattle feedlots; in  poultry dust boxes to control 
poultry mites; and in poultry houses. Tetrachlorvinphos also 
is used in pet sleeping areas and pet flea collars and to 
control flies around refuse sites, recreational areas, and for 
general outdoor treatment. Currently, there are 83 products 
registered with the U.S. EPA. There are a total 47 1 products 
that are active, canceled or transferred. 
Humin toxicity ( lo~ig- terni )~~~):  Very I o w-8 75.00 p p b. 
Health Advisory 
Fish tosicity (th reslr olrl) (77): I nternied i a t e 4 9 . 7  5 2 5 4 pp b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. M(rsini rim A llo w(r ble Resirlir e Levels Jo r 
Tetrtrclrlorviiiplios (40 CFR 180.252): 

CROP P Pm 
Cattle - 

Cattle, fat 1.5 
Cattle, meat & mbyp - 
Egg 0.1 
Goat, fat 0.5 
Hog - 

Horse - 

Horse, fat 0.5 
Milk, fat 0.5 

ac id , 

STIROFOS@ 

Poultry, fat 0.75 
Crrrciirogerr/Hrizrrrtl CIassijictrtioiis 
U.S. EPA Carcinogens: Group C, possible carcinogen 
IARC: Group 3, unclassitiable 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, Linlikely to be hazardous 
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Regulrrtory Autlrority: - EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in  California. 
EPCRA Section 313 Form R de 1i7iniini.s concentration 
reporting level: I .O% 
DOT Inhalation Hazard Chemicals as organophosphates 

Description: Off-white powder. Slightly soluble in water. 
Melting/Freezing point = 98°C. Vapor pressure = 4.2 x 
mmHg @ 20°C. 
Imoniprrtibiliiies: May react v i o I en t I y with antimony (V ) 
pentafluoride. Incompatible with lead diacetate, magnesium, 
silver nitrate. When heated to decomposition, this material 
forms toxic oxides of phosphorus and fumes of chlorine. 
Deterniiricrtion iri Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chromatograp1iyIFlaine ionization 
detection; NIOSH IV, Method #5600, Organopliosphorus 
Pesticides.(’8) 
Permissible Concentrrrtion in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes ofElitry: Inhalation, ingestion, skin and eye contact. 
H(irnfir1 Effects (11i(1 Syinptoiiis 
Slrort Term Exposure: Eye pupils are small, blurred vision, 
eye watering, runny nose, cough, shortness of breath, 
salivation, dizziness, nausea, stomach cramps, diarrhea, and 
vomiting, increased blood pressure, profuse sweating, 
hypermotility, hallucinations, irritability, tingling of the 
skin, drowsiness, slow heartbeat, convulsions, fluid in lungs, 
loss of consciousness, incontinence, breathing stops, death. 
Organophosphates inhibit the action ofacetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
L ~ i g  T ~ ~ I I Z  Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting i n  
convulsions, respiratory failure. May cause liver damage. 
Points of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase, 
kidneys 
Merliccil Surveillance: Medical observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
coiticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. Eye contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarm or cold water (NO 

hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin: 
Get medical aid. Skin contact can cause dangerous amounts 
of these chemicals to be absorbed into the bloodstream. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides: immediately flush skin with 
plenty of soap and water for at least 15 minutes while 
removing contaminated clothing and shoes. Shampoo hair 
promptly if contaminated. Ingestion: Call poison control. 
Loosen all clothing. Never give anything by mouth to an 
unconscious person. Get medical aid. Do NOT induce 
vomiting.* If conscious, alert, and able to swallow, rinse 
mouth and have victim drink 4 to 8 ounces of water do NOT 
induce vomiting but immediately administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
I I ~ C O I ~ S C I ‘ O I I S  or huviny convirlsions, do nothing except keep 
victim warni. * In  sotne cuses yoii uiuy be spec!fificd/). 
instrucled by poison control to induce voiniling by way qf‘2 
lahlespoons of syrzip of ipecac (adult) washed down wilh ( I  

clip oftvater. Do NOT give activated charcoal before or 
with ipecac syrup. Inhnlulion; Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides. 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimaslt apparatus 
until medical help arrives. Do not leave victim unattended. 
Nore to physicinn or aicthorized medicol persviitiel. 

Administer atropine, 2. mg ( 1/30 gr) intramuscularly or 
iiitravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mgIltg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Ndc2.s l o  

physicion or authorized iiiedicul personnel: iV- 
methylpyridinium-2-aldoxime (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agcnt) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2.5 gin in 100 ml of 
sterile water or in  5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; ifsufficient fluid is not available, 
give 1 gin of 2-PAMCI in 3 ml of distilled water by deep 
intramuscular in-jection; repeat this every half hour i f  
respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazcpam, an anticonvulsant, might 
be considered. 
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References: 
U.S. Environmental Protection Agency, Office of 
Pest i c id e L i in its , 
“ T e t r a c h l o r v i n p h o s , ”  4 0  C F R  1 S O . ,  
www.epa, govipesticides/food/viewtols.htni 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Tetrachlorvitiphos,” Office of 
Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  1 9 9 5 ) .  
http:i/\nmv.epa.~ov/REDs/O32 I red.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 
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Tetradifon (ANSI) 

Use Type: Insecticide, acaricide, ovicide 
CAS Number: 1 16-29-0 
Forirzulrr: C,,H,CI,O,S 
Sjmmynzs: 4-Chlorophenyl 2,4,5-trichlorophenyI sulfone; 
p-Chlorophenyl2,4,5-trichloropheiiyl sulfone; ENT 23,737; 
Sulfone-2,4,4’,5-tetrachlorodiphenyl sulfone; Sulfone, p -  
chlorophenyl 2,4,5-trichlorophenyl; 2,4,4’,5-Tetrachlor- 
diphenyl-sulfon (German); 2,4,4’,5-Tetrachlorodiphenyl 
sulfone; 2,4,5,4’-Tetrachlorodiphenylsulphone; Tetradiphon; 
I ,2,4-trichloro-5-[( 4-~hlorophenyl)suIfonyl]-benzene 
Trrrrle Nmzes: ACAROIL TD@; ACARVIN@; AGREX T- 
7.5’; AKARITOX@; ARACNOL K@; AREDION@; DE 
PESTER TEDION@, Croinpton (USA), canceled; 
DICTATOR-PLUS@, VAPCO@(Jordan); DUPHAR’; FMC 
5488@, FMC Agricultural Products (USA), canceled; 
MITION@; NIAGARA 5488@, FMC Agricultural Products 
(USA), canceled; MITIFON@, NOX-MITE@, canceled; 

TEDION@; TEDION V- 1 8@; V-1 8@; TETRADICHLONE’, 
TETRANOL VI 8@; VAPCOTHION@, VAPCO (Jordan) 
Producers: Croiiipton (USA); FMC Agricultural Products 
(USA); VAPCO (Jordan); Wuzhou International (China) 
Cli eriiictrl Clrss: Organochlorine 
EPMOPP PC Code: 079202 
Crrliforiiiri DPR Clieniictrl Code: 58 1 
ICSC Number: 0747 
RTECS Number: WR5850000 
Uses: Used to control eggs and young active stages of 
phytophagous mites on deciduous fruits, citrus, cotton, 
vines, vegetables, ornamentals, cotton, hops, coffee, tea, and 
rice. It is also a food additive permitted in food for human 
consumption. 
U.S. Mrixinzuiii Allowrrble Resirlire Levels f o r  Tetrrrrlijon 
(40 CFR 180.1 74): 

POLACARITOX@; ROZTOCZOL~,  ROZTOZOL@; 

CROP PPm 
Apple 5 
Apricot 5 
Cherry 5 
Citron, citrus 2 

Crabapple 
Cucumber 
Fig 
Fig, dried fruit 
Grape 
Grapefruit 
Hop, dried cones 
Hop, fresh 
Lemon 
Lime 
Meat 
Melon 
Milk 
Nectarine 
Orange 
Peach 
Pear 
Peppermint 
Plum, prune, fresh 
Puin pk in 
Quince 
Spearm i tit 
Squash, winter 
Strawberry 
Tangerine 
Tea, dried 
Tomato 

5 
1 
6 

10 
5 
2 

120 
30 

2 
2 
0 
1 
0 
5 
2 
5 
5 

100 
5 
1 

5 
100 

1 
5 
2 
8 
I 

Crrrciizogeii/Hrrzrirrl Clrrssificatioris 
Label Signal Word: CAUTION or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrrtory Autliority: 

FIFRA, 180.3(4); class of chlorinated organic pesticide 
FIFRA, 40CFRl85: tolerances for pesticides in food. 

Description: Colorless to white crystalline solid or whitish 
to slightly yellow powder. Liquid may contain a flammable 
solvent. Odorless. Practically insoluble in water; solubility 
= 50 pg/L @ 20°C. Molecular weight = 356.04. 
MeltingiFreezing point = 145- 148°C. Vapor pressure = 

0.032 inPa @ 20°C. Log = 4.58. Values above 3.0 are 
likely to bioaccuinulate in marine organisms. 
I~iconiprrtibilities: Strong oxidizers. Sulfiir oxides and 
hydrogen chloride are produced in the heat of fire. 
Pertiiissihle Coiicentrrrtion iir Wrrter: No criteria scl. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of dust. 
H~rririful Eflects mid Sq,niptonis 
Short Term E-vposure: May cause irritation of the eyes, 
skin, and respiratory tract. 
Long Term Exposirre: May cause kidney and liver damage. 
Poiiits of Attrick: Kidneys and liver. 
Medicti1 Surveillrnce: Kidney and I i ve r fu 11 ct i o n tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
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skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

International Programme on Chemical Safety (IPCS), 
“Environmental Health Criteria #67, Tetradifon,” 
Geneva, Switzerland ( 1  986). 
h trl): //www. i nchem . orgldocum en tsie h cie hcieh c6 7. h tin 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Tetradifon,” 40 CFR 180. 174. 
h t t p : / ~ w ~ ~ ~ ~ . e p a . ~ o v / ~ ~ e s t i c i d e s / f o o d / v i ~ ~ ~ t ~ l s . h t n i  

List of Lists,” Sacramento CA (February 1997). 
California Environmental Protection Agency “Chemical 

Tetramet h ri n (ANSI) 

Use Type: Insecticide 
CAS Number: 7696-12-0 
Foriiirrlri: C,,H,,NO, 
Synoiiyms: A13-27339; Bioneopynamin; Caswell No. 844; 
( I - C y c l o h e x a n e -  1 , 2 - d i c a r b o x i m i d o ) m e t h y I  
c h r y s a n t h e m u m a t e ;  C y c l o h e x -  1 - e n e -  i , 2 -  
dicarboximidomethyl (h)-cis-trans-chrysanthemate; ( 1 - 
Cyclohexene- 1,2-dicarboximido)methyl2,2-dimethyl-3-(2- 
in e t h y I p r o p  e n y I )  c y c I o p r o  p a n  e c a r  b o x y I a t e  ; 
Cyclopropanecarboxylic acid, 2,2-dimethyI-3-(2-1nethyl- 1 - 
propeny1)-, (1,3,4,5,6,7-hexahydro- 1,3-dioxo-2H-isoindoI- 
2-yl)methyl ester (9CI); 2,2-Dimethyl-3-(2-methyl- 1 - 
propeny1)cyclopropanecarboxylic acid ( 1,3,4,5,6,7- 
hexahydro- 1,3-dioxo-2H-isoindol-2-yl)methyl ester; ENT 
27339;  NSC 190939; d-Phtha l thr in ;  2,3,4,5- 
Tetraliydrophtlialimidoinetliylclirysantlietnate; 3,4,5,6- 
Tetrahydrophthalimidomethyl (+)-cis-tl-ans-chrysanthemate; 
3 ,4 ,5 ,6  -Tetra h y d r o p h t h a I i in id o m et h y I (*)- (Z) - ( E )  - 
chrysanthemate; 3,4,5,6-Tetrahydrophthalimidomethyl cis 
and trans dlchrysanthemummonocarboxylic acid; N- 
(3,4,5,6-Tet ra hydro p h t ha I i m id 0) -met h y I dl-cis, trans- 
chrysanthemate; N-(3,4,5,6-Tetrahydrophthalimido)-methyl 
dl-  (Z) , (E) - c hry san t h e in a te  ; (+) - ; 
Tetramethrine; Tetramethrin, racemic; (*)-cisham- 
Phthalthrin 
Trrirle Nrimes: FMC 9260@, FMC Agricultural Products 

(tetramethrin -C fenvalerate); MULTICIDE@; NEO- 
PYNAMIN@; NEOPYNAMINE@; NEOPYNAMIN 
FORTE@; NIAGARA@-9260, FMC Agricultural Products 

Te t r a  in e t h r i ti, 

(USA); ENT-27339; EVERCIDE lNTERMEDIATE@2265 

(USA); NIA@-9260; PHTHALTHRIN@; SP-I 103; 
SUMITOMO@ SP-I 103, Sumitomo Chemical (Japan) 
Prorlucers: Agsin (Singapore); Ascot International UK); 
Bonide Products (USA); Changzhou Kangmei Chemical 
Industry Co., Ltd. (China); FMC Agricultural Products 
(USA); Ki-Hara Chemicals Ltd. (UK); Sumitonio Chemical 
(Japan); SuYan Agrochemical Group (China); Valent 
BioSciences (USA) 
Clr eniicril Clriss: P yrethro i d 
EPMOPP PC Corle: 069003 
Crrlifornia DPR Clieniicrrl Corle: 1695 
lCSC Number: 0334 
RTECS Number: GZ I730000 
Uses: Tetramethrin is formulated as an aerosol and used 
primarily for indoor pest control or in mosquito coils. I t  is 
also used in shampoos to control fleas and ticks on pets. I t  
is often formulated with other insecticides and synergists. 
Currently, there are more than 3 19 registered products 
containing tetramethrin. Another 500 products have either 
been canceled or transferred in  the U.S. 
Hirtiiriri toxicity (loiig-tern I ) ( ~ ~ ) :  Very I o w-8 7 5 0.00 p p b. 
Health Advisory 
Fish toxicity (thresh 01r[)(~’): Extra h i g h-0.2 660 8 p p b. 
MATC (Maximum Acceptable Toxicant Concentration) 
Crirciiiogeri/Hrrzrir~l Clrissificrrtions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U ,  unlikely to be hazardous 
Endocrine Disruptor: Suspected in  Colborn list 
Regulritory Aiitli ority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
EPCRA Section 3 13 Form R de 171iniiiiis concentration 
reporting level: I .O% 

Description: White to colorless crystalline solid. Practically 
insoluble in water. Molecular weight = 33 1.39. 
MeItingiFreezing point = 69-74°C. Vapor pressure = 10 Pa 

Iirconip~tibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxidc, phosphorus trichloride, 
silver powders or dust. Incoinpatiblc with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Permissible Crincentrrition iir Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
IIrr riiiful Effects rrii rl Sy nip toins 
Short Term Exposure: Pyrethroids can affect y o ~ i  when 
breathed in and by passing through your skin. Irritates the 
eyes and respiratory tract. High exposure can affect the 
nervous system causing headache, nausea, vomiting, fatigue, 
and restlessness, rhinorrhea (discharge of th in  nasal 
mucous). 
Loirg Term Exposure: High or repeated exposure can cause 
lung allergy (with cough, wheezing and/or shortness of 
breath) or hay fever symptoms (sneezing, runny or stuffy 

@ 20°C. 
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nose). Allergic “pneumonia” can also occur with cough, 
chest pain, breathing difficulty and abnormal chest x-ray. 
Repeated attacks may lead to permanent scarring. Skin 
allergy may also develop with rash and itching, even with 
lower exposures. Skin contact can cause rash with redness, 
blisters and intense itching. A severe generalized allergy can 
occur with weakness and collapse. 
Points of Attack: Respiratory system, skin, central nervous 
system. 
Merlicril Surveillcnzce: Before beginning employment and 
at regular times after that, the following are recommended: 
Lung function tests. These may be normal if the person is 
not having an attack at the time ofthe test. Consider chest x- 
ray if lung symptoms are present. Evaluation by a qualified 
allergist, including careful exposure history and special 
testing, may help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this cheinical has been inhaled, remove from exposure, 
begin rescue breathi~ig (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this cheinical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereizces: 

International Programme on Chemical Safety (IPCS), 
“Environmental Health Criteria, Tetramethrin,” 
Geneva, Switzerland (1  990). 
h ttp : //www. inch e in. o rgld o c LI in ell tsie h c/e h c/ehc9 8. h t in 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Thallium Sulfate 

Use Type: Rodenticide and insecticide 
CAS Number: 1003 1-59- I (sulfate); 7446-1 8-6 [sulfate(l)] 
Formrlrr: TI,SO, (CAS 7446- 18-6) 
Alert: No longer registered in the U.S. 
Synorzyms: Thalliziiiz Sulfirte: Sulfato de talio (Spanish); 
S LI 1 fur i c acid, t ha1 I iuin salt ; T ha1 I i u in su I fate ; T ha1 I iuin 
sulphate 
Thallium Sulfute(l): C.F.S; CFS-Giftweizen (German); 
Dithalliuin sulfate; Dithallium( I +) sulfate; Dithalliuin(1) 
sulfate; Eccothal; M7-Gifikoerner; Rattengiftkonserv 
(German); Sulfato de talio (Spanish); Sulfuric acid, 
dithalliuin ( + I )  salt; Sulfuric acid, dithalliuin (I)  
salt(8C1,9CI); Sulfuric acid, thallium( 1 f) salt( 1 :2); Sulfuric 
acid, thallium(1) salt( 1 :2); Thallium( I + )  sulfate (2: 1); 
Thallium(1) Sulfate (2: I ) ;  Thallous Sulfate 

Trade Numes: RATOX@; ZELIO@ 
Producers: American Elements (USA); Fluorochein (UK); 
GFS Chemicals (USA); Great Western Inorganics (USA); 
Newmont Koch (UK): PPM Pure Metals (Germany); 
UM ICORE (Be Ig iuin) 
Cliemicrrl Cluss: Inorganic, heavy metal salt 
EPA/OPP PC Code: 08000 1 
Crrlifornirr DPR Clzemicrrl Code: 
ICSC Number: 0336 [thallium(l) sulfate] 
RTECS Number: XG6600000 (sulfate); XG7800000 
[sulfate( I)] 
EEC Number: 08 1-002-00-9 [sulfate(l)] 
EINECS Number: 23 1-201-3 [thallium(l) sulfate] 
Uses: Thallium sulfate is used mainly to control rats, 
squirrels, prairie dogs, mice, house mice and moles. It is 
also used to control ants and cockroaches. I t  is readily 
absorbed from ingestion and also absorbed through the skin. 
Its unintended effects is to poison livestock, wildlife and 
domestic animals. It is no longer registered for pesticide use 
in  the U.S. 
Crirciiioget?/H~iz(ir(l Clrrssifictrtioiw 
U.S. EPA Carcinogens: Group D, unclassifiable 
WHO Acute Hazard: Class Ib, highly hazardous 
Regulltory A rrtlr ority : 

Banned or Severely Restricted (Many Countries) (UN)‘”) 
Air Pollutant Standard Set (ACGIH)“) (DFG)“) (HSE)‘”’ 

Thallizuii(l) sulfate (7116- 18-6): 
(OSHA)(’8) (former USSR)‘”) (Several States)(“) 

Clean Water Act: Section 3 1 1  Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below); 
40CFR40 I .  15 Section 307 Toxic Pollutants 
EPA Hazardous Waste Number (RCRA No.): P 1 15 
RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, I00 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de miniinis concentration 
reporting level: 1 .O% 
Superfund/EPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 1 O O i l 0 , O O O  Ib (45,414,540 

The “Director’s List” (CALIOSHA) 
U.S. DOT Regulated Marine Pollutant (49CFR 172.10 I ,  
Appendix B) 

kg) 

Thlliuni s u l j d e  (10031-59-1): 
Clean Water Act: Section 3 I 1 Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below); 
40CFR401.15 Section 307 Toxic Pollutants 
S u perfund/E PC R A 4 0 C FR 3 5 5, Append ix B Extreme 1 y 
Hazardous Substances: TPQ = 100/10,000 Ib (45,414,540 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, I 0 0  Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de iiiiniiiiis concentration 
reporting level: 1 .O% 

kg) 
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Appendix B Extremely Hazardous Substances: TPQ = 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Thallium coinpounds: 

100/10,000 Ib (45,414,540 kg) 

Appendix B) 

Clean Water Act: 40CFR401.15 Section 307 Toxic 
Pollutants as thallium and compounds. 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents, 
waste number not listed. 
PCRA Section 313 Form R de 177ini1nis concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1, 
Appendix B) as thallium compounds, n.0.s; thallium 
compounds (pesticides) 
Canada, WHMIS, Ingredients Disclosure List 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(C A L/O SH A) 
The “Director’s List” (CALIOSHA) 

Descriptioii: Thallium sulfate(1) is a white or colorless, 
crystalline solid. Odorless. Slightly soluble in water; 
solubility 5 g/lOOmL @ 20°C. Melting/Freezing point = 

632°C. 
Iiicoiiipritibilities: Varies. Thallium metal reacts violently 
with strong acids (such as hydrochloric, sulfuric and nitric) 
and strong oxidizers (such as chlorine, bromine and 
fluorine). Reacts with other halogens at room temperature. 
Perniissible Exposure Liiiiits iii Air: The OSHA‘” PEL, the 
DFG MAK‘”, the HSE‘33) and the ACGIH“’ TWA value for 
thallium (soluble compounds) is 0.1 mg Tlim’. The 
NIOSH‘’) IDLH level = 15 mg/m’. The notation “skin” is 
added to indicate the possibility of cutaneous absorption. 
The former USSR-UNEP/IRPTC project‘43’ has set a MAC 
i n  workplace air for thallium bromide and iodide of 0.01 
mdm3.  Several states have set guidelines or standards for 
thallium soluble compounds in ambient air(60) ranging from 
0.238 pg/m’ (Kansas) to 0.33 pgim’ (New York) to 1.0 
pglm’ (Florida, North Dakota) to I .6 &in3 (Virginia) to 2.0 
pg/m3 (Connecticut and Nevada) to 2.47 pglin’ 
( Penn sy Ivan i a). 
Deterniiiirition iii Air: Filter; Acid; Inductively coupled 
plasma; NlOSH IV, Method #7300, Element. See also 
OSHA Method 1D-121.‘58’ 
Perniissible Coricentriitiuii irt Wiiter: To protect freshwater 
aquatic life, 1400 pg/L on an acute toxicity basis and 40 
pgiL on a chronic basis. To protect saltwater aquatic life, 
2,130 pgiL on an acute toxicity basis. For the protection of 
human health from the toxic properties of thallium ingested 
through water and contaminated aquatic organisms, the 
ambient water criterion is 13.0 pg/L(‘). Kansas@’) has set a 
guideline for thallium in drinking water of 13.0 pg/L. The 
former USSR(35) has set an MAC i n  water bodies used for 
domestic purposes of 0.1 pglL. 
Deterniiiiritioii iii Writer: Digestion followed by atomic 
absorption measurement gives total thallium. Dissolved 

thallium may be determined by the same procedure 
preceded by 0.4.5 micron filtration. 
Routes of Entry: Ingestion and percutaneous absorption of 
dust, eyeiskin contact. 
Harn ful Effects rind Syniptonis 
Short Teriiz Exposure: Thallium salts may be eye and skin 
irritants and skin sensitizers. Exposure can cause fatigue, 
weakness, poor appetite, insomnia, and mood changes. 
Acute poisoning rarely occurs in  industry, and is usually due 
to ingestion of thallium. When it occurs, gastrointestinal 
symptoms, abdominal colic, loss of kidney fiinction, 
peripheral neuritis, strabismus, disorientation, convulsions, 
joint pain, and alopecia develop rapidly. The symptoms of 
acute thallium poisoning (except for gastrointestinal 
symptoms) do not become manifest until 12 hours to 4 days 
after exposure. Death is due to damage to the central 
nervous system. Thallium may affect the peripheral and the 
central nervous system, liver and kidneys, the 
gastrointestinal tract, skin (hair) and the cardiovascular 
system, resulting in  polyneuritis, optic nerve atrophy, 
encephalopathy, cardiac disturbances, liver and kidney 
damage, alopecia. Exposure may result in  death. Thc nitrate 
can irritate and burn the skin and eyes. The nitrate can 
damage the nervous system causing headache, weakness, 
irritability, pain, “pins and needles” in arms and legs, 
convulsions, coma, and death. The sulfate(1) irritates the 
eyes and the skin. May affect the nervous system, 
cardiovascular system, kidneys and gastrointestinal tract. 
Exposure may result in death. Exposure may result in  hair 
loss. Delayed pulmonary edema may occur after inhalation. 
Long Teriii Exposure: Thallium is an extremely toxic and 
cumulative poison. In non-fatal occupational cases of 
moderate or long-term exposure, early symptoms usually 
include fatigue, limb pain, metallic taste i n  the mouth and 
loss of hair, although loss of hair is not always present as an 
early symptom. Later, peripheral neuritis, proteinuria, and 
joint pains occur. Occasionally, neurological signs are the 
presenting factor, especially in  more severe poisonings. 
Long-term exposure may produce optic atrophy, paresthesia, 
and changes in papillary and superficial tendon reflexes 
(slowed responses). Some thallium compounds are 
teratogens in animals. 
Poiiits ofAttiick: Eyes, central nervous system, lungs, liver. 
kidneys, gastrointestinal tract and body hair. 
Merlicrrl Surveillrin ce: M ed i c a I o b servat i o ti i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
Preplacement and periodic examinations should give special 
consideration to the eyes, central nervot~s system, 
gastrointestinal symptoms, and liver and kidney fiinction. 
IHair loss may be a significant sign. Urine examinations may 
be he I p fu I .  
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
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medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give a slurry of 
activated charcoal in water to drink and induce vomiting. Do 
not make an unconscious person vomit. The syinptoins of 
acute thallium poisoning (except for gastrointestinal 
symptoms) do not become manifest until 12 hours to 4 days 
after exposure. 
Refereiices: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet: Thallium Sulfate,” 
T r e n t o n ,  N J  ( N o v e m b e r  2 0 0 0 ) .  
h t ti, ://www. s t a te . n j .us!hea It hieohii- t kwe b/ 1 842. pd f 
U.S. Environmental Protection Agency, Thallium: 
Ambient Water Quality Criteria, Washington, DC ( I  980). 
U.S. Environmental Protection Agency, Thallium, Health 
and Environmental Effects Profile No. 159, Washington, 
DC, Office of Solid Waste (April 30, 1980).Sax, N.I., 
Ed., “Dangerous Properties of Industrial Materials 
Report,” 4, No. 1, 94-97 (1 984) (Sulfate) 7, No. 2,92-94 
(1987) (Acetate) and 8, no. 4, 13-22 (1988) (Nitrate). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Thallium Sulfate,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Thallous Sulfate,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Thiabendazole 

Use Type: Fungicide 
CAS Number: 148-79-8 
Formula: C,,H,N3S 
Syiioiipis: AI3-50598; 1 H-Benziinidazole, 2-(4-tliiazolyl)-; 
B e n  z i in i d a z o  1 e ,  4 - ( 2  - 
Benziiiiidazolyl)tliiazole; Caswell No. 849A; TBDZ; TBZ; 
2 - T h i a z o  I e - 4  - y I b e n z i in id a z o  I e ; 2 - ( T  h i a z o  1-4 - 
y1)benzimidazole; 2-( 1,3-Thiazol-4-yl)benziinidazole; 2-(4’- 
Thiazolyl)benziinidazole; 2-(4-TIiiazolyl)benziinidazole; 2- 
(4-Thiazoly1)- 1 H-benzimidazole; Tiabendazol (Spanish) 
Trade Nrmzes: AGROSOL@, Agriliance (USA); 
AGROSOL@-T, (with thiram); APL-LUSTER@, Ccrexagri 
(France); ARBOTECT~;  BOVIZOLE~;  BRODEX@; 
CHEM-TEK@; CITRUS LUSTR@, Cerexagri (France); 
DECCO SALT NO. 19@, Cerexagri (France); E-Z-EX@; 
E P R O F I L @ ;  E Q U I V E T  T Z @ ;  E Q U I Z O L E G ;  
FRESHCARD@, FMC Agricultural Products (USA); 

2 - ( 4  - t h i a z o 1 y I )  - ; 

FUNGICIDE 4T@; GRANOX@. Agriliance (USA): 
I RGAGUARDa, Syngenta (Switzerland); LOMBRISTOPB3; 
MERTEC@; MERTECT 160@; METASOL TK-I OO’, BASF 
A gr i c u 1 t LI ra I M I N T EZO L& ; 

NSC 525040’; OMNIZOLE@; POLIVAL@; RIVAL@, 
(captan + PCNB + thiabendazole), Gustafson (USA); RPH@; 
RTU-VITAVAX-EXTRA@, Gustafson (USA); STA- 
FRESH@, FMC Agricultural Products (USA); TBZ 6@; 
TECTO@; TECTO RPH@; TECTO 10P’; TECTO 40F@; 
TESTO@; THlABEN@;  THIABENDAZOLUM@; 
THIABENZAZOLE@; TH IABENZOLE? TH 1 B ENZOLh; 
THIBENZOLE@; THIBENZOLE 200’: TH I BENZOLE 
ATT@; TIABENDAZOLE@; TOBAZ@; TOP FORM 
WORMER@; VITAVAX@, Cronipton (USA); 
Producers: Agriliance (USA); Agsin (Singapore); BASF 
Agricultural Products (Germany); Cerexagri (France); 
Croinpton (USA); FMC Agricultural Products (USA); 
Gustafson (USA); Kawaguchi Chemical Industry (Japan): 
Syngenta (Switzerland) 
Clieniictil Clriss: Benziinidazole 
EPA/OPP PC Code: 060 10 1 
Crrliforiiiri DPR Clremicrrl Code: 587 
RTECS Number: DE0700000 
Uses: Thiabendazole is a fungicide used in diseases such as 
blight, mold, stain and rot that are found on fruit and 
vegetables; Dutch Elm disease; and diseases found in  food 
storage. It is also used to treat roundworms and similar 
conditions in livestock and humans. Thiabendazole is used 
medicinally as a chelating agent to bind metals. 
Huinrrri toxicity (loi~g-terni)(~~): Very low-700.00 ppb, 
Health Advisory 
Fish toxicity (tlr re.~liolrI)(~~): I n t ernied ia te- I 8.6 54 7 7 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Maximum Allowrible Residue Levels j o r  

Prod u c t s (G e r in any) ; 
M I N Z O L U M ~ ;  ~ ~ - 3 6 0 ~ ;  MYCOZOL@; NEMAPAN”; 

Tliirrheiirlrrzole (40 CFR 180.242): 

CROP P Pn’ 
Apple, post-h 10 

Banana, post-h 3 
Avocado 10 

Banana, pulp 0.4 
Banana, pulp, post-h 0.4 
Bean, dry 0.1 
Beet, sugar, dricd pulp 3.5 

Beet, sugar. tops 10 

Carrot, roots, post-h 10 
Cattle, fat 0.1 
Cattle, meat 0.1 
Cattle, inbyp 0.1 
Citrus, dried pulp, post-h 35 
Egg 0.1 
Fruit, citrus, post-li 10 
Goat, fat 0.1 

Beet, sugar, roots 0.25 

Cantaloupe, post-h 15 
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Goat, meat 
Goat, mbyp 
Hog, fat 
Hog, meat 
Hog, inbyp 
Horse, fat 
Horse, meat 
Horse, inbyp 
Lentil, seed 
Mango 
Milk 
Mushroom 
Papaya, post-h 
Pear, post-h 
Potato, post-h 
Potato, processed, 
potato waste 

Poultry 
Poultry, meat 
Poultry, mbyp 
Rice, grain 
Rice. hulls 
Rice, straw 
Sheep, fat 
Sheep, meat 
Sheep, mbyp 
Soybean 
Squash, hubbard 
Strawberry 
Sweet potato, roots, 

Wheat, grain 
Wheat, milled fractions, 
except flour 
Wheat, straw 

post-h 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

10 
0.4 

40 
5 

10 
10 

30 
0.1 
0.1 
0.1 
3 
8 

10 
0.1 
0.1 
0.1 
0. I 
1 
5 

0.02 
1 

3 
0.1 

Crrrciii ogen/Hrrzrrrrl Clrrssrj?crrtions 
U.S. EPA Carcinogens: Likely carcinogen in high doses; 
Unlikely Carcinogen in low doses. 
U.S. TRI: Developmental toxin 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulcrtory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 
FIFRA, 40CFR185: tolerances for pesticides in food 
FIFRA, 40CFRI 86: tolerances for pesticides in animal 
feeds 
EPCRA Section 313 Form R de miniinis concentration 
reporting level: 1 .O% 

Description: White to tan crystalline solid. Odorless. 
Soluble in water. MeltingiFreezing point = 304°C. 
Molecular weight = 201.26. Vapor pressure = 4.1 x 
inrnHg @ 20°C. 
Iiicoiiiputibilities: When heated to decomposition this 
material forms toxic oxides of  nitrogen and sulfur. 

Deternzinatioiz in Air: Filter; none; Gravimetric; NIOSI-1 IV 
[Particulates NOR; ‘20500 (total), #0600 (respirable)].“*) 
Permissible Coiicentration in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Thiabendazole,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
littp:~lextoxnet.orst.edu~pips/thiabetid.litin 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Thiabendazole,” 40 CFR 180.242, 
www.epa.qovlpesticides/food/viewtols.htm 
Pohanish, R.P., “Rapid Guide to Hazardous Chemicals 
in the Environment,” Van Nostrand Reinhold, New 
York, NY ( 1  997). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

T h i af I u a m id e (F I ufe n acet) 

Use Type: Herbicide 
CAS Number: 142459-58-3 
Fornzula: C ,,H I ,O,N,SF, 
Sy nony nzs: Ace t am id e , N -  (4  - fl u o r o p h en y I )  -N-  ( 1 - 
metIiylethyl)-2-[(5-(trifluoromethyl)- I ,3,4-thiadiazol-2- 
yl)oxy]-; Flufenacet; N-(4-Fluorophenyl)-N-( 1 -methylethyl)- 
2[(5-(trifluoromethyI)- 1,3,4-thiadiazol-2-yl)oxy]acetamide 
benzoate 
Trtrrle Nrrnzes: AXIOM@, Bayer CropScience (Germany); 
DOMAIN@, Bayer CropScience (Germany); EPIC‘, Bayer 
CropScience (Germany); FOE 5043@ technical. Bayer 
CropScience (Germany) 
Producers: Bayer CropScience (Germany) 
Ch em icrrl Clrrss: Th i ad i azo I e ( E PA) ; An i 1 id e 
EPMOPP PC Corle: 12 1903 
Crrlijornirr DPR Clieniical Corle: 5293 
Uses: Flufenacet is applied to the soil surface or 
incorporated pre-emergence in field corn, corn grown for 
silage, or soybeans to control certain annual grasses atid 
broadleaf weeds. 
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Humtin toxicity (Io~zg-terni)(~~): In t erined iat e-2 8.00 p p b, 
Health Advisory 
Fish toxicity ( t l i r e ~ I i o l r ~ ( ~ ~ ) :  Low-245.00 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
Crirciriogeii/Hfrzrirrl Classifictrtioris 
U.S. EPA Carcinogens: Not Likely a carcinogen 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Description: Tan solid. Mercaptan-like odor. Slightly 
soluble in water. Melting point = 75.5-77.0”C. Molecular 
weight = 362. 
Perniissible Concentrution in Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. 
Hrrrnzfiirl Effects mid Synzptoriis 
Sliort Term Exposure: Contact with eyes or skin may cause 
irritation or injury. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iininediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
forinulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Fact Sheet, “Flufenacet.” 
(April 1998). 
littr,:/it\nvw.ei,a.rov/or7prd00 I /factsheets:’Hufcnacet.pd~ 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

T h iazo pyr (ANSI) 

Use Type: Herbicide 
CAS Number: 1 177 1 8-60-2 
Furmulo: C,,H,,F,N,O,S 
Alert: Not permitted as an active ingredient by the European 
Coinmission after July 25, 2003. Human toxicity (long- 
term): High 
S ~ I ~ U I I Y I I ~ S :  3-Pyridinecarboxylic acid, 2-(difluoromethyl)-5- 
(4,5 - d i h y d r o -2  - t h i a z  o 1 y I) -4  - ( 2  -in e t h y I p ropy  I )  - 6 - 
(trifluorornethy1)-, methyl ester 

Trtrrle Names: MANDATE@, Dow AgroSciences (USA); 
MON-13200’, Dow AgroSciences (USA); VISOR‘, DOW 
AgroSciences (USA) 
Producers: Dow AgroSciences (USA); Rohin & Haas 
(USA) 
Clienzicrrl Clriss: P yrid ine 
Cnliforiiicr DPR Clieniicrrl Corle: 3984 
Uses: Used as a preeinergent herbicide to control annual 
grasses and certain broadleaf weeds on citrus crops. 
Human toxicity (long-ter~ii)(~~): High-5.60 ppb, Health 
Advisory 
Fish toxicity (t l ire~liolrg(~~): Low406.10450 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Mrrxiniuni Allowuble Residue Levels f o r  Tliirrzopyr 
(40 CFR 180.496): 
The residue limit is 0.05 ppm for the following: grapefiuit 
and oranges. 
Crrrciizogeii/lIazrrrrl Clrrssijicrrtions 
U S .  EPA Carcinogens: Croup C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
Endocrine Disruptor: Suspected endocrine disruptor 
Description: Light tan granular solid. Sulfurous odor. Low 
solubility in water. Melting point = 77.3-79.1 “C. 
Incompatibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silvercompounds. 
Mixture with some silver compounds forins explosive salts 
of silver oxalate. 
Permissible Concentrrrtion in Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. 
Hmwifirl Effects rind Synzptonis 
Sliort Term Exposure: Skin: moderately irritating. Eyes: 
substantially irritating. High toxicity. 
First Aid: If this chemical gets into the eyes, reinove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iininediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
forinulations containing petroleum solvents are ingested. 
References: 

U.S. Environinental Protection Agency, Office of 
Pesticide Programs, Pesticide Fact Sheet, “Thiazopyr.” 
(February 20, 1997). 
lit t p://~ywvw. epa . jiovio 1, prd 00 I /fix tsli e e tsith i azo rivr. pcl f 
U.S. Environmental Protection Agency, Office of 
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Pesticide Programs, Pesticide Residue Limits, 
“Thiazopyr,” 40 CFR 180.496, 
\n~~v.epa.fiov/pesticides/food/viewtols.litm 

List of  Lists,” Sacrainento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Th id iazu ron 

Use Type: Defoliant, plant growth regulator 
CAS Number: 5 1707-55-2 
Forinulrr: C,H,N,OS 
Synoriyms: 5-N-Phenylcarbamoylainino- 1,2,3-thiadiazole; 
1 -Phenyl-3-( 1,2,3-thiadiazoI-5-yl)urea; N-Phenyl-N- 1,2,3- 
thiadiazol-5-yl-urea; N-Phenyl-N’-( 1,2,3-tIiiadiazyl)urea; 
TDZ; (N- I ,2,3-Thiadiazolyl-5)-N-phenylurea; Urea, N- 
phenyl-N-l,2,3-thiadiazol-5-yl (9CI) 
Triiile Nirmes: DAZE@, FMC Agricultural Products (USA); 
DEFOLIT@; DROPP@, Bayer Crop Science (Germany); 
GINSTAR EC@ (thidiazuron + diuron), Bayer Crop Science 
(Germany); LEAFLESS@, Compton (USA); SN 49537@; 
Prorlucers: AJE (Switzerland) Bayer Crop Science 
(Germany); Croinpton (USA); FMC Agricultural Products 
(USA); Micro-Flo (USA); Wuzhou International (China) 
Clreniicril Clrrss: S ul foiiyl urea 
EPMOPPPCCode: 120301 (208100 and 208800 are old 
EPA code numbers) 
Criliforitirr DPR Clieniicrrl Code: 2 162 
Uses: Used primarily as a cotton defoliant in order to 
increase the harvest yield. Not applied to food crops. 
U S .  Mrixiiiiuni Allowrrble Resirlire Levels for  Tliirlirizuron 
(40 CFR 180.403): 

CROP PPm 
Cattle, fat, meat & inbyp 0.2 
Cotton, hulls 0 .8  
Cotton, undelinted seed 0.4 
Egg 0.1 
Goat, fat, meat & iiibyp 0.2 
Hog, fat, ineat & inbyp 0.2 
Horse, fat, ineat & inbyp 0.2 

Poultry, fat, ineat & inbyp 0.2 
Sheep, fat, ineat & inbyp 0.2 

Milk 0.05 

CrrrciiiogeIt/H[izrrrtll Clrrssijicrrtions 
Label Signal Word: CAUTION, DANGER 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrtory Authority: 

FIFRA, 40CFR186: tolerances for pesticides in animal 
feeds 

Description: Crystalline solid. Slightly soluble in water. 
Molecular weight = 220.29. 
Iitcoiit~~rrtibilities: I-leat of decomposition can form toxic 
nitrogen oxides and sulfur oxides. 
Permissible Coiicerttrutiori iii Writer: No criteria sct. 
Runofffroin spills or fire control may cause water pollution. 

Routes of Entry: Inhalation, ingestion. 
Hurnifiil Ejyects r r n r l  Synip tonis 

Short Term Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Term Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attrrck: Skin 
Merlicril Surveillriiice: Eva1 uat i on by a q ual i fi ed a I I erg i s t, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attentioti immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 
* U.S. Environmental Protection Agency, Office of 

Pest i c i de  Programs, Pest i c i de Res id 11 e L i in its, 
“ T h i d i a z u r o n , ”  4 0  C F R  1 8 0 . 4 0 3 ,  
www . epa. e w i p e  s t i c i dcs! food Iv i cw to 1 s . h tm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Thifensulfuron Methyl 

Use Type: Herbicide 
CAS Nuniber: 792 77 -27-3 
Forntulri: C, ,H, ,N,0 ,S2  
Synonyms: Methyl 3-[((((4-1nethoxy-6-methyl- 1,3,5-triazin- 
2 - y  I )  a in i n 0 )  c a r b o n  y I )  a m i n  0 )  s u I f o  n y  I ]  - 2 - 
thiophenecarboxylate; 2-Thiophenecarboxylic acid, 3-[((((4- 
in e t h o x  y - 6 - i n  e t 11 y I - 1 , 3 , 5  - t r i a z i n - 2 - 

yl)amino)carbo~iyl)amino)sulfonyl]-, methyl ester; 
Thiaineturon-methyl 
Trrrrle Nrrnies: ALLY@, DuPont Crop Protection (USA); 
BASIS@, (rirnsulfuroli + thifensulfuron methyl), DuPont 
Crop Protection (USA); CANVAS@, (thifensulfuron mcthyl 
+ tribenuron methyl + metsulfui-on-metliyl), DuPont Crop 
Protection (USA); DPX-M63 16@, DuPont Crop Protection 
(USA); EXPRESS@, DuPont Crop Protection (USA); 
HARMONY’ Extra, (thifensulfuron methyl + tribcnuron 
methyl), DuPont Crop Protection (USA); INM-63 I 6G; 
PINNACLE@, DuPont  C r o p  Protection (USA);  
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PROSPECT@, Whyte Agrocheinicals (UK); RELIANCE@, 
DuPont Crop Protection (USA); SYNCHRONY@, 
(chlorimuron-ethyl + thifensulfuron methyl), DuPont Crop 
Protection (USA) 
Prorliicers: DuPont Crop Protection (USA); Epochein Co., 
(China); Whyte Agrocheinicals (UK) 
Cli eniical Clrrss: S u 1 fon y lurea; t 1-i azi n e 
EPA/OPP PC Cocle: 128845 
Crrlijbriiiir DPR Clieniiciil Code: 2237 
Human toxicity (lo~ig-ternz)(~~): Low-9 1 .OO ppb, Health 
Advisory 
Fish tosicio (tlire.~Iiol(q(~~): Very low-1 9952.623 15 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crirciiiogeiz/Hiizurrl CIrissiJiciitioiis 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: Vapor pressure = 1.3 x lo-" ininHg @ 20°C. 
Human toxicity (long-term): High 
Iiiconzprrtibilities: May react vio lent 1 y with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forms explosive salts 
of silver oxalate. 
Periiiissible Conceiitratioii iii Wiiter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Inhalation, passing through the skin, 
ingestion. 
Hrrmiful Eflects rind Syniptoiiis 
Short Term Ekposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Loirg Term Exposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
coinpounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. 
Points of Attrick: Liver, lungs, skin. 
Merliccil Surveilliiiice: Be fore beginning em p lo y men t and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recomiiiended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek inedical attention immediately. If 

this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) i f  
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

California Environmeiital Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

Thiobencarb (ANSI) 

U.se Type: I-lerbicide 
CAS Nuniber: 28249-71-6 
Foriiurlr~: C , ?H ,6C INOS 
Synonynis :  C a r b a m i c  a c i d ,  d i e thy l - ,  S-(4-  
chlorobenzy1)ester; Carbamothioic acid, diethyl-, S-[(4- 
chlorophenyl)methyI] ester; S-(4-Chlorobenzyl) N, N-  
diethylthiocarbamate; S-(p-Chlorobenzy1)diethylthio 
carbamate; p-Chlorobenzyl N,N-diethylthiolcarbamate; S- 
[(4-Chlorophenyl)methyl] dietliylcarbainotliioate; 5'-[(4- 
Chlorophenyl)methyI] N,N-diethylthiocarbainate; Carbainic 
acid, diethylthio-S-@-clilorobenzyl) ester; carbamothioic 
acid, diethyl-,S-[chlorophenyl)inethyl]ester; Caswell No. 
207DA; S-(p-Chlorobenzy1)diethylthiocarbainate: S-4- 
Chlorobenzyl diethylthiocarbamate; S-(4-CIilorobenzyl) 
N,N-diethylthiocarbainate; S'-[(4-chlorophenyl)methyl] 
diethylcarbamothiote; thiobencarbe; a-Toluenethiol, 11- 
chloro-, diethylcarbamate 
Triiile Nimies: B-3015@; BENCAKB@; BENTHIOCARR@; 
BOLERO@, Valent USA (USA); IMC 3950@; SATURN"; 

Producers: Valent USA (USA) 
Clieniicril Clrrss: T h iocar bama t e 
EPMOPP PC Coile: 108401; (283500 old EPA code 
number) 
Crrliforiiiii DPR Clieniiciil Code: 1933 
RTECS Nuniber: EZ7260000 
Uses: Thiobencarb is a thiocarbamate herbicide that is 
applied primarily to rice as well as to lettuce, celery, and 
endive to control grasses and broadleaf weeds. 
Hiiiii(~ii toxicity (loiig-ter~ri)(~~): Low-70.00 ppb, IHealth 
Advisory 
Fish toxicity (tlireul~olil)(~~): Low-185.74 195 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Mrrsiiiiuiiz Allowrible Residue Levels for  Tlriobenciirh 
(40 CFR 180.401): 
The maxiinum allowable residue level is 0.05 ppin for milk. 
The maximum allowable residue level is 1 .0 for rice, straw. 
The maximum allowable residue level is 0.2 for the 
following: Cattle, fat; Cattle, meat; Cattle, mbyp; Celery; 
Egg; Endive; Goat, fat; Goat, meat; Goat, mbyp; Hog, fat; 
Hog, meat; Hog, mbyp; Ilorse, fat; Horse, meat; Ilorse, 

SATURNO@; SIACARB@; TAMARIZ" 
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mbyp; Lettuce; Poultry, Fat; Poultry, meat; Poultry, meat 
byproducts; Rice, Grain; Sheep, fat; Sheep, meat; Sheep, 

Crirciiiogeii/Hrrzurrl Cl(issijicatioiis 
U S .  EPA Carcinogens: Group D, unclassifiable, 
inadequate data 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Autlrority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) 
The “Director’s List” (CALIOSHA) 
MCL (Maximum Contaminants Levels) list of 
con t am i nants (C A L) 
Actively registered pesticide in California. 
FIFRA, 40CFR186: tolerances for pesticides in animal 
feeds 
EPCRA Section 313 Form R de nziniii7is concentration 
reporting level: 1 .O% 

Descriptioir: Light yellow to brownish-yellow liquid. Very 
sparingly soluble in water; solubility = 30 mg/L @ 20°C. 
Molecular weight 257.8. Density = I .  145-1.180 @ 20°C. 
Melting/Freezingpoint=3.3”C. Boilingpoint = 126-129°C 
@ 0.008 inmHg. Vapor pressure = 1.9 x lo-‘ inbar @ 20°C. 
Log KO, = 3.42. Values above 3.0 are likely to 
bioaccumulate in marine organisms. 
Pcrinissible Coiiceiitratioit iii Wuter: No criteria set. 
Runoff froin spills or fire control inay cause water pollution. 
Hurnifiil Effects rriirl Syniptonis 
Short Teriiz Exposirre: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and ininor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Poiiits of Attnck: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medic (1 I i s 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema inay be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, get an exam of 
the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 

InbYp 
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medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Note to physicion 
or authorized medical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking inay exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
Refereiices: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Thiobencarb,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (December 1997). 
h tt 13 : i / \ ~ ~ v w .  epa. gov/RE Ds/2 6 6 5 red. L3d f 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Thiobencarb,” 40 CFR 180.40 I ,  
u;\vw.epa.rovil,esticidesifood.:virwtols.htni 
California Environmental Protection Agency “Chemical 
List of Lists,’’ Sacramento CA (February 1997). 

Thiodicarb (ANSI) 

Use Type: 1 iisec t ic ide, in0 1 I usc ic ide 
CAS Number: 59669-26-0 
Foriiiulrr: C,,,H ,,N,0,S3 
Syiioiiyiiis: A13-293 1 1 ; Bismetlioiiiyltliioethel-; Bis-(O- 1 - 
methylthioethyliiniiio)-N-methylcarbainic acid)-N,N-sulfide: 
[Carbamic acid, N-methyl-, compounded with (2- 
methylthio)acetaldoxiine]bis-, thioether; Caswell No. 
9 0 0 A A ; D i in e t h y 1 - N ,  N’ -  [ t h i o b  is( ( i n  e t h y I i in i n 0 )  

carboiiyl)oxy)]bis(etha~ii~nidotliioate); Diinethyl N,N- 
[thiobis((methylim ino)carbonyloxy)]bis(th ioimidoacetate): 
D i i i i  e t h y I N ,  N ’ -  [ t h i o b i s ( (  in e t h y I i in i n o ) 
carbon y I o x y )] b i s (etlian im i dot h i oat e) ; Ethan i m i dot ti i o i c 
ac id , N ‘W- [ t h i o b i s (( m e t h y I i in i n  0 )  car b o 11 y I o x y )] b i s - , 
diinetliyl ester; 3,7.9,13-Tetrainethy 1-5, I I -dioxa-2,8,14- 
trithia-4,7,9,12-tetra-azapentadeca-3,12-diene-6,1O-dione; 
N,N-[Thiobis((methyliinino)carbonyloxy)]bis dimethylester 
Trade Nrmies: CGA”45 156; CHIPCO, Bayer CropScience 
( G  e r in a ii y ) ,  D I C A R B 0 S U L F ’; 
DICARBASULF@; LARVIN@, Bayer CropScience 
(Germany); LEPICKON”; SEMEVIN’@; NIVKAL”; UC- 
5 1762”; UC 5 1769”; UC 80502” 

c a n  c e I e d ; 
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Producers: Agriliance (USA); Agsin (Singapore); Bayer 
Cropscience (Germany); Saeryung Chemicals (South 
Korea); Wuzhou International (China) 
Clieniicul Clrrss: Carbamate 
EPA/OPP PC Code: 1 1450 1 
Cdifornirr DPR Clieniicril Code: 2202 
RTECS Number: KJ4301050 
Uses: Thiodicarb is used primarily on cotton, sweet corn, 
and soybeans. The remaining usage is spread among leafy 
vegetables, Cole crops, ornamentals, and other minor use 
sites. Thiodicarb acts as an ovicide against cotton bollworms 
and budworms. 
Huiiiari fo-yicity (Ioiig-ter~it)(~~): Intermediate-18.6 1702 
ppb. CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (tliresliolr~#)(~~): Low-353.55339 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. M(rxinzunt Allowuhle Residue Levels for  Metlioniyl 
(40 CFR 180.253): The U.S. EPA has determined that 
inethomyl is a degradate of  thiodicarb, which is a registered 
pesticide. Therefore, methomyl residues resulting froin 
applications of both thiodicarb and methomyl have been 
considered in an aggregate risk assessment and compared to 
appropriate toxicological endpoints for methomyl. 
Cirrciitogeii/H~izcrrl Clmsrflcrr f ions 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
Culifornirr Prop. 65: Carcinogen 
Label Signal Word: CAUTION, WARNING 
WHO Acute Hazard: Class 11, moderately hazardous 
Regulatory Autliurity: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
Actively registered pesticide in California. 

6 RCRA Section 261 Hazardous Constituents 
6 EPA Hazardous Waste Number (RCRA No.): U4 10 

RCRA Universal Treatment Standards: Wastewater 
(mgiL), 0.0 19; Nonwastewater (mgikg), 1.4 
Safe Drinking Water Act: Priority List ( 5 5  FR 1470) 

6 EPCRA Section 3 13 Form R de r7iininii.s concentration 
reporting level: 1 .O% 

Descriptiun: White to light tan crystalline powder. Slight 
sulfurous odor. Soluble in water. Molecular weight = 

354.52. Meltingifreezing point = 168-175°C. Vapor 
pressure = I .  1 x lo-’ minHg @ 20°C. 
friconiprifihilities: May react violent I y with strong ox id i zers, 
chlorobenzenediazonium salts, mercurous chloride. 
Incompatible with cadmium bromide, zinc acetate. May 
form explosive materials with phosphorus pentachloride. 
May not be compatible with nitrates. Moisture may cause 
hydrolysis or other forms of decomposition. 
Perniissihle Coiicerifrrrfioii in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Roufes of Enfry: Skin contact, ingestion and inhalation. 
Hrirntful Effects rind Syniptonis 
Short Term Esyosirre: Eye pupils are small, blurred vision, 
eye watering, runny nose, cough, shortness of  breath, 
salivation, nausea, stomach cramps, diarrhea, and vomiting, 

increased blood pressure, profuse sweating, hypermotility, 
hallucinations, agitation, tingling of the skin, slow heartbeat, 
convulsions, fluid in lungs, loss of consciousness, 
incontinence, breathing stops, death. Carbainates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous irnpulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Poiiits ojAttrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicrrl Surveillriiice: Med i ca  I observat ion is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 2% or 
more below preemployment levels, risk of poisoning is 
increased, even if results are in lower ranges of“normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of  the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
Firsf Aid: Speed in  removing material froin eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least I5 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbamate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least I 5  minutes while removing contaminated clothing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce voiniting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 o~iiices of  water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of 
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activated charcoal (2 oz in 8 oz of water). If victim is 
unconscious or having convulsions, do nothing except keep 
victim warm. *In soiiie cases you ri7uy be specifically 
instructed by poisoti control to induce vomiting by way of 2 
tablespoons of syrup of i/x?cac (adultj washed down with a 
cup of water. Do NOT give activated charcoal before or 
with ipecac syrup. Inhalation: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbarnate pesticides, 
immediately remove the victim froin the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation: use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bag/mask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized niedicul personnel. 
Administer atropine, 2 mg (1130 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 m g  
ingikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove brorichial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medical 
note; 2-PAMCI may be contraindicated in the case of some 
carbarnate poisonings. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Thiodicarb,” Office of 
Prevention, Pesticides and Toxic Substances,” 
W a s h i n g t o n ,  D C .  ( D e c e m b e r  1 9 9 8 ) .  
I1 t t p : ’/www. e pa. pov/REI)s/26 7 5red. pd f 
Pesticide Management Education Program, “Thiodicarb 
(Larvin) Chemical Fact Sheet 8/84,” Cornell University, 
I t h a c a ,  N Y  ( A u g u s t  1 9 8 4 ) .  
h t t p : / / p  in e p . c c e . c o r n e I I .  e d u / LI r o fi  I e s / i n s e c t  - 
inite/propetamphos-zetacyperin/thiodicarb/insect-prof- 

thiodicarb. htinl 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

T h iofanox 

Use Type: A systemic insecticide and acaricide. 
CAS Nirnzber: 39 196- 1 8-4 
Fornzirlri: C,H,,N202S; (CHJjCC(CH2SCH,)= 
NOCONHCH, 
Synonyms: 3J-Diinethyl- 1 -(methylthio)-2-butanone-O- 
[(inethylamino)carbonyl]oxitne; ENT 27,85 1 ; Thiofanocarb 
(South Africa); Thiophanox 
Trrrrle Nunies: D AC AM OX’; D I AM ON D SHAM ROC K 
DS- 15647’; DS- 15647’ 
Prorlucers: Rhone-Poulenc Agro France (France) 

Cli enzicril Clrrss: Me thy1 carbainat e 
EPMOPP PC Coile: 10920 1 
Ciiliforniri DPR Clrenzicirl Code: 293 8 
RTECS Number: EL8200000 
EINECS Number: 2 54 -3 46 -4 
Uses: Has been used to control pests on cotton and inango 
crops. 
Crrrciizogeiz/Hrrzurrl Classificirtions 
WHO Acute Hazard: Class lb,  highly hazardous 
Regrrlritory Airtlrority: 

EPA Hazardous Waste Number (RCRA No.): PO45 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = I00/10.000 Ib (45.4/4,540 

Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 

Description: Colorless solid with apungent odor. Molecular 
weight = 218.33. Melting/Freezing point = 57OC. 
Permissible Exposirre Limits in Air: No standards set. 
Permissible Concentrritiorz in Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. 
Hrrrnlful Ejyects rind Synzptonzs 
Short Term Exposirre: This material is moderately to highly 
toxic. I t  is a cholinesterase inhibitor. Symptoms of exposure 
include nausea, vomiting, abdominal cramps, diarrhea, 
excessive salivation, sweating, weakness, runny nose, 
tightness of chest (inhalation exposure), blurred vision, 
tearing, muscle spasm, loss of eye coordination, ocular pain, 
extreme dilation of the pupil, loss of muscle coordination, 
slurring of speech, difficulty in breathing, excessive 
respiratory tract mucous, skin discoloration, and 
hypertension. High exposures can cause pulmonary edema, 
a medical emergency that can be delayed for several hours. 
This can cause death. 
Long Temi Exposirre: C ho I i nes t erase i nh  i b i t o r : cu in ti I at i ve 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. 
Poiiits of Attrrck: Blood, eyes and lungs. 
Medical Sir rveillrrrr ce: 8 e fore em p I o y men t and at reg ti I ar 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). Ifexposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
may be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving carbainate or organophosphate 
pesticides is recommended until enzyme levels recover. If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of the ticrvous 

kg) 

(45.4 kg) 
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system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. Do not drink any 
alcoholic beverages before or during use. Eye examination. 
Lung function tests. Consider chest x-ray following acute 
overexposure. 
First Aid: Speed in removing material from eyes and skin is 
of extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate iininediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
iininediately with soap and water. Shampoo hair promptly 
if contaminated. Seek medical attention immediately. If this 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 
water and induce vomiting. Do not make an unconscious 
person vomit. Medical observation is recoininended for 24 
to 48 hours after breathing overexposure, as pulmonary 
edema may be delayed. As first aid for pulmonary edema, a 
doctor or authorized paramedic may consider administering 
a corticosteroid spray. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Thiofanox,” 
Trenton, NJ (May 2002). 
h ttp : //w\nv. st a te . n i .us /I1 ea I th ieoh h l c w  b/2 820. pd f 
U.S. Environmental Protection Agency, “Chemical 
Profile: Thiofanox,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Thionazin 

Use Type: Insecticide, fungicide and neinaticide 
CAS Number: 297-97-2 
Fornzrrla: C,H 13N203PS 
Synoiiynzs: AC 18 133; O,O-Diaethyl-U-(pyrazin-2yl)- 
mono t h i o p hos p h at 0,O- D i ae t h y I - 0-( 2 - 
pyraziny1)-thionophosphat (German); O,O-Diethyl-0,2- 
pyrazinyl phosphorothioate; Diethyl-0-2-pyrazinyl 
p I1 o s p h o r o t h i on a t e  ; 0 , O -  D i e t h y I - 0 - 2 - p y r a z  i n y I 
phosphothionate; 0,O-Diethyl-0-pyrazinyl tliiophosphate; 
EN 18 133; ENT 25 580; Phosphorothioic Acid-0,O- 
diethyl-0-2-pyrazinyl ester; Pyrazinol-0-ester with 0,O- 
diethyl phosphorothioate pyrazinol 0 ester 
Trude Nririzes: AMERCIAN CYANAMID@ I8 133; 
C L @ I  8 1 3 ? @ ;  C Y N E M @ ;  E X P E R I M E N T A L  
NEMATOCIDE 18,133@; NEMAFOS@; NEMAPHOS’; 

(Germ an) ; 

N E M ATOC I D E@; ZI N o PH OS@ 

Producers: Diachein (Italy); Schering (Germany); Shell 
Chemicals (UK) 
Clienzicril Class: Organophosphate 
EPMOPP PC Code: 03240 1 
Cdiforniri DPR Clienzicrrl Code: 2939 
RTECS Number: TF5775000 
RCRA Number: PO40 
EINECS Number: 206-97-2 
Uses: Discontinued use as a pesticide. 
Regulrtory Arrtliority: 

Very Toxic Substance (World Bank)“’) 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (POL 
ugIL): 8270( 10) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 lb 
(45.4 kg) 
U.S. DOT Inlialation Hazard Chemicals as 
organophosphates 

Description: Thionazin, C,HI3N2O3PS, is an amber to 
colorless liquid. Very slightly soluble in water; solubility = 

1150 ppm @ 20°C. Molecular weight = 284.25. 
MeltingiFreezing point = -1.7”C. Boiling point = 80°C @ 
0.001 ininHg. Vapor pressure = 3.8 x lo-’ nibar @ 39°C. 
Hazard Identification (based on NFPA-704 M Rating 
System): Health 4, Flammability I ,  Reactivity 0. 
Iiiconzpatibilities: Strong alkalies. 
Permissible Esyosiire Limits in Air: No standards set. 
However it is an organophosphate pesticide. 
Deterniiitcitioiz in Air: OSHA versatile sampler-2: 
TolueneiAcetone; Gas chromatography/FIame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method 1V Method #5600, Organophosphorus pesticides.‘”’ 
Permissible Concentrtition in Water: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion, eye and/or skin 
contact. Absorbed through the skin. 
Hmmfiit Effects (nid ,!i’j)niptoiits 
Short Term Exposure: Irritates the eyes, skin, and 
respiratory tract. Contact may cause burns to skin and eyes. 
Poisonous; may be fatal if inhaled, swallowed or absorbed 
through skin. Acute effects include loss of appetite, nausea, 
vomiting, diarrhea, excessive salivation, papillary 
constriction, t w itch i n g . 
convulsions, and coma. Organic phosphorus insecticides are 
absorbed by the skin, as well as by the respiratory and 
gastrointestinal tracts. They are cholinesterase inhibitors. 
Symptoms ofexposure include headache, giddiness, blurred 
vision, nervousness, weakness, nausea, cramps, diarrhea, 
and discoinfort in the chest. Signs include sweating, tearing, 
salivation, vomiting, cyanosis, convulsions, coma, loss of 
reflexes and loss of sphincter control. Delayed pulmonary 
edema may occur after inhalation. 

bron chocons tr ic t i on, m LI sc le 
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Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions, 
respiratory failure. May cause liver damage. May cause 
dermatitis. 
Points ofiittrrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicrr 1 Su r veillrr ti  ce: M e d i c a I observat ion is 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of  poisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving organophosphate or 
carbamate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases ofsevere poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin. Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly if contaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in I-lot Zone for later disposal by 
hazardous materials experts. Skin inay also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 

breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through bagimask 
apparatus until medical help arrives. D o  not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of  ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of  activated charcoal at a dose of I gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. ln soine 
cases you may be specifically instructed by poison control 
to induce vomiting by MUJ) of 2 tablespoons ofsyrzip of’ 

ipecac (aduld washed down wilh a cup qf water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or airfhorized uiecliccrl personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secrctions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotomy by properly 
trained and equipped personnel. When possible, atropine 
(see Antidofes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive. or 
having seizures or cardiac arrhythmias sho~ild be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxime relieves both the 
nicotinic and muscarine effects of  organophosphate 
poisoning by regenerating acetylcliolinesterasc and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .0 to 2 .0  mg 
or pediatric dose of 0.0 1 mgikg (miiiimum 0.0 1 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of  pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxime 
should be administered as early in  poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g;  
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
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situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxiine may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac rnorphologic 
damage following high-level organophosphate poisoning. 
References: 

U.S. Environmental Protection Agency, “Chemical 
Profile: Thionazin.” Washington, DC, Chemical 
Emergency Preparedness Program (November 30,1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents,” 
Atlanta, GA (June 2003). 

Thiophanate-methyl 

Use Type: Fungicide 
CASNumber: 23564-05-8 (thiophanate-methyl); 23564-06- 
9 (thiophanate) 
Forniulri: C,,H ,,N,0,S2 
Syno~zynzs: Allophanic acid, 4,4’-O-phenylenebis(3-thio-, 
diethyl ester; 1,2-Bis(ethoxycarbonylthioureido)benzene; 
1,2-Bis(3-(ethoxycarbonyl)-2-thioureido)benzene; 1,2- 
Bis[3-(ethoxycarbonyI)thioureido] benzene; Carbainic acid, 
[ 1,2-phenylenebis(itninocarbonothioyl)]bis-, diethyl ester; 
Caswell No.  344A; Cercobin-methyl; 1,2-Di-(3- 
ethoxycarbonyl-2-thioureid0)benzene; Diethyl [ 1,2- 
phenylenebis(i~ninocarbonothioyl)]bis(carba~nate); Diethyl 
[( 1,2-phenylene)bis( itnitiocarbonothioyl)] bis(carbamate); 
Diethyl 4,4’-O-phenylenebis(3-thioallophanate); Diethyl 
4,4’-(O-phenylene)bis(3-thioalloplianate); Ethyl thiophanate; 
4,4’-O-Phenylenebis(ethyl 3-thioallophanate); [ 1,2-Methyl 
thiophanate; Phenylenebis( iminocarbonothioyl)]biscarba~nic 
acid diethyl ester; (1,2-Phenylenebis[ i~ninocarbonothioyl)] 
biscarbainic acid diethyl ester; 4,4’-O-Phenylenebis(3- 
t h i oa I I o p h an i c Th i o fan a t e ; 
Thiophanate; Thiophenite 
Trrirle Niinzes: BASF@ 32500F, BASF Agricultural 
Products (Germany); BASF@ 32500 Fungicide, BASF 
Agricultural Products (Gennany); CERCOBIN@; CLEARY@ 
3336, Cleary Chemical (USA); CONSYST@; DITEK@, 
Sandoz Agro ((USA), canceled; DOMAINa, The Scotts Co. 
(USA); DOUSAN@, The Scotts Co. (USA), canceled; 
ENOVIT@; EVOLVE@, Gustafson (USA); FANATE@; 

ac id ) d i in e t h y 1 ester ; 

FUNGITOX@; FUNGO@, The Scotts Co. (USA); 
NEOTOPSIN@; NF-35’; NF-44@; NSC 170810@; PELT@; 
PRO-TURF@, The Scotts Co. (USA); SIPCAVIT@; 
SPECTRO@, Cleary Chemical (USA); SYSTEC@; 
SYSTEMIC@ FUNGICIDE, The Scotts Co. (USA); 1‘D 
177 1 @; TOPSIN’, Cerexagri (France); TOPSIN-WP 
METHYL”, Cerexagri  (France);  3336 T U R F  
FUNGICIDE@; ZYBAN@, The Scotts Co. (USA) 
Producers: Agrimor International (USA); Agsin 
(Singapore); BASF Agricultural Products (Gerinany); 
Cerexagri (France); Cleary Chemical (USA); Gowan 
(USA); Gustafson (USA); Hebei Huafeng Chemical Group 
(China); Hindustan Insecticides (India); Micro-Flo (USA); 
Nagarjuna Agrichein (India); Nufartn (Australia); Saeryung 
Chemicals (South Korea); The Scotts Co. (USA); Shandong 
Huayang Pesticide Group (China); Yellow River Enterprise 
(Taiwan) 
Clienzicril Clriss: Carbaniate; benzitnidazole group 
EPMOPP PC Corle: 10340 1 (thiophanate); 10200 1 
(thiophanate-methyl) 
Crilifornin DPR Clienzictil Corle: 1684 (thiophanate); 1696 
(thiophanate-methyl) 
U.ses: Thiophanate-methyl is a systemic fungicide used to 
control a broad spectrum of fungal diseases on fruits, 
vegetables, turf and ornamentals, including shade trees, and 
diseases in the field, nurseries, and in  greenhouses. 
U S .  Mrisiniuiii Allowrible Residue Levels f o r  
Tliiopliriririte-Metliyl(40 CFR 180.3 71): 

CROP PP” 
A linond 0.2 
Almond, hulls 1 
Apple, post-h 7 
Apple, dried pomace 40 
Apricot, post-h 15 
Banana 2 
Banana, pulp 0.2 
Bean, dry 2 
Bean, forage 50 
Bean, hay 50 
Bean, snap, succulent 2 
Beet, sugar, roots 0.2 
Beet, sugar, tops 15 
Blueberry 1.5 
Canola, seed 0.1 
Cattle, fat 0.1 
Cattle, kidney 0.2 
Cattle, liver 2.5 
Cattle, meat 0. I 
Cattle, mbyp, 
except kidney and liver 0.1 

Celery 3 
Cherry, post-h 15 
Citrus 0.5 
Cucumber 1 
Egg 0.1 



 

856 ThioDhanate-methvl 

Goat, fat 
Goat, kidney 
Goat, liver 
Goat, meat 
Goat, mbyp, 
except kidney and liver 

Grape 
Horse, fat 
Horse, liver 
Horse, meat 
Horse, mbyp, 
except liver 

Melon 
Milk 
Mushroom 
Nectarine, post-h 
Onion, dry bulb 
Onion, green 
Peach, post-h 
Peanut 
Peanut, forage 
Peanut, hay 
Pear 
Pecan 
Pistachio 
Plum, post-ti 
Plum, prune, post-h 
Potato 
Potato 
Puin p kin 
Sheep, fat 
Sheep, kidney 
Sheep. liver 
Sheep, meat 
Sheep, mbyp, 
except kidney and liver 

Soybean 
Squash 
Strawberry 
Sugarcane 

0.1 
0.2 
2.5 
0.1 

0.1 
5 
0.1 
1 
0.1 

0. I 
1 
1 
0.0 I 

15 
3 
3 

15 
0.2 

15 
15 
3 
0.2 
0.1 

15 
15 
0.05 
0.1 
1 
0.1 
0.2 
2.5 
0.1 

0. I 
0 .2  
1 
5 
0.1 

Vegetable, fruiting, group 8 0.5 
Wheat, grain 0.05 
Wheat, hay 0.1 
Wheat, straw 0.1 
Crrrciiiogeri/tI(rzrrrrl Classifications 
U.S. EPA Carcinogens: Likely carcinogen 
Crrlijbrizia Prop. 65: Listed female and male reproductive 
toxin 
U.S. TRI: Reproductive toxin 
Label Signal Word: CAUTION, WARNING, or DANGEK 
WHO Acutc Hazard: Class U,  unlikely to be hazardous 
Regulrtory Autliority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 1803-Well Monitoring Chemical (CAL) 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
Proposition 65 chemical (CAL) 
Actively registered pesticide in  California. 
EPA Hazardous Waste Number (RCRA No.): U409 
RCRA Section 26 I Hazardous Constituents 
EPCRA Section 3 13 Form R de iiiiniiiiis concentration 
reporting level: 1.0?4 

Description: Colorless crystalline solid. Low solubility in 
water; solubility = 3.58 ppm @ 2 O O C .  Molecular weight = 

342.4 1 .  MeltingiFreezing point = I77.6”C. 
Iiiconipcrtibilities: May forin explosive materials with 
phosphorus pentachloride. 
Deternziizrrtioit in Air: Filter; none; Gravimetric; NIOSH IV 
[Particulates NOR; #0500 (total), #0600 (re~pirable)] .“~’  
Permissible Concentrcrtiuii iii Wciter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Absorbed through the skin, inhalation. 
ingestion. 
Harnzfirl Effects aird Synzptoms 
Slrort Term Exposure: Eye pupils are small, blurred vision, 
eye watering, runny nose, cough, shortness of breath, 
salivation, nausea, stomach cramps, diarrhea, and vomiting, 
increased blood pressure, profuse sweating, hypermotility, 
hallucinations, agitation, tingling of the skin, slow heartbeat. 
convulsions, fluid in lungs, loss of consciousness, 
incontinence, breatliing stops, death. Carbamates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
hours carbamates spontaneously detach from the enzymes. 
Long Term Exposure: A potent cholinesterase inhibitor: 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting iii 

convulsions, respiratory failure. May cause liver damage. 
Points ofiltfcrck: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicrrl Sur veillrrnce: M ed ica 1 o bs e I’ v a t i on i s 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times afier that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges of “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If  symptoms 
develop or overexposure occurs, repeat the above tests as 
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soon as possible and get an exam of  the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
FirstAirl: Speed in removing material from eyes and skin is 
of extreme importance. Eyes: Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of  these cheinicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for carbainate pesticides, 
immediately flush skin with plenty of  soap and water for at 
least 15 minutes while removing contaminated clotliing and 
shoes. Shampoo hair promptly ifcontaminated; protect eyes. 
Ingestion: Call poison control. Loosen all clothing. Never 
give anything by mouth to an unconscious person. Get 
medical aid. Do NOT induce vomiting.* If conscious, alert, 
and able to swallow, rinse mouth and have victim drink 4 to 
8 ounces of  water. Check to see if poison control instructs 
you to use ipecac syrup, otherwise administer slurry of  
activated charcoal (2 oz in 8 oz of  water). If victim is 
unconscious or huving convulsions, do nothing except keep 
victim warm. * I n  soiiie C U S ~ S  you may be specifically 
instructed by poison control to induce vomiting by way o f2  
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do N O T  give activated charcoal before or 
with ipecac syrup. Inhalation; Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for carbainate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through bagiinask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or authorized niedical personnel. 
Administer atropine, 2 ing (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of  an intoxication are noted; repeat the 
administration of atropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 ing 
ingikg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Medicul 
note; 2-PAMCI may be contraindicated in  the case of  some 
carbainate poisonings. 
Refererices: 

U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
“Thiophanate-Methyl,” 40 CFR 180.37 1, 
wvwv.cpa. ~ov/pcsticides/food/viewtols.lit~ii 

Pesticide Management Education Program, “Thiophanate- 
methyl (Topspin M) Chemical Profile 2/85,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( F e b r u a r y  1 9 8 5 ) .  
http://pmep.cce.cornell.edu/~rofiles/fun~-neinat/tcintb- 
ziram/thiophanate-ineth~l/fuii~-prof-thiophaiiate. htnil 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Thiosemicarbazide 

Use o p e :  Rodenticide 
CAS Number: 79- 19-6 
Forriiulri: CH,N,S ; H,NN HCSNH, 
Synoriynis: AI3-163 19; Aminothiourea; 1 -Aminothiourea; 
N -  A m i n o t  h i o u r e  a ; 1 - A in i n o - 2  - t li i o u r e  a ; 
H y d r a z  i n e c a r b o t h i o a in i d e ; Is o t h i o s e in i c a r b a z  id e : 
S e  in i c a r  bazi  de. t ti i o- ; 
Tliiocarbainoylhydrazine; Thiocarbamylhydrazine; 2- 
Thiosernicarbazide; 3-Thiosemicarbazide; Tiosetnicarbazida 
(Spanish); TSC; TSZ 
Prorlucers: Atofina (France); Eurolabs Ltd. (UK); 
Fairinount Chemical (USA); Fluorchem (UK); GFS 
Chemicals (USA); Oxonltalia (Italy); TCI America (USA) 
RTECS Nuniber: VT4200000 
EINECS Number: 20 1 - 184-7 
Uses: This compound is used as a reagent for ketones and 
certain metals, for photography and as a rodenticide. It is 
also effective for control of bacterial leaf blight of  rice. 
Regulritory Autliority: 

EPA Hazardous Waste Number (RCRA No.): PI 16 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 100/10,000 Ib (45,414,540 

Superfiind/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de n7iniiiii.s concentration 
reporting level: 1 .O% 

Description: White crystalline powder. Odorless. Soluble in  
water. Molecular weight = 9 1.14. MeltingiFreezing point = 

(decomposes) 182°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 3, Flatninability I ,  
Reactivity 0. 
Iiiconi~)rrtibilities: Strong oxidizers, nit rates. 
Permissible Exposure Limits iii Air: N o  standards set. 
Permissible Conceirtrcrtion irr Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Eiitry: Inhalation, ingestion, eye and/or skin 
contact. Absorbed through the skin. 
llarnifkl Effects uiid Symptoms 
Sliort Term Exposure: Azides can cause decreased blood 
pressure and consequently have action similar to cyanides 
and nitrites. This material is highly toxic by ingestion. May 
cause delayed toxic effects in blood and skin. May be 

3 - T  h i 0- ; S em i car  bazi d e ,  

kg) 
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mutagenic in human cells. Thioseinicarbazide may induce 
goiter and has also been reported to cause bone inarrow 
depression with accompanying decreases in white blood 
cells and platelets. It may also cause skin irritation. 
Lorzg Teriiz Exposure: May cause delayed toxic effects in 
blood and skin. May be mutagenic in human cells. May be 
a cholinesterase inhibitor; cumulative effect is possible. This 
chemical may damage the nervous system with repeated 
exposure, resulting in  convulsions, respiratory failure. 
Points ofAttcick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Medical Surveillrrnce: Before employment and at regular 
times after that, the following are recommended: Plasma and 
red blood cell cholinesterase levels (tests for the enzyme 
poisoned by this chemical). If exposure stops, plasma levels 
return to normal in 1-2 weeks while red blood cell levels 
niay be reduced for 1-3 months. When acetylcholinesterase 
enzyme levels are reduced by 25% or more below 
preemployment levels, risk of  poisoning is increased, even 
if results are in lower ranges of “normal.” Reassignment to 
work not involving carbainate  pest ic ides  (or  
organophosphates) is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as  possible and get an exam 
oftlie nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels niay be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving carbainate pesticides 
(or organophosphates) is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. 
FirstAirl: Speed in removing material from eyes and skin is 
of  extreme importance. If this chemical gets into the eyes, 
remove any contact lenses at once and irrigate iininediately 
for at least 15 minutes, occasionally lifting upper and lower 
lids. Seek medical attention immediately. If this chemical 
contacts the skin, remove contaminated clothing and wash 
immediately with soap and water. Shampoo hair promptly 
ifcontaininated. Seek medical attention immediately. Ifthis 
chemical has been inhaled, remove from exposure, begin 
rescue breathing (using universal precautions) if breathing 
has stopped, and CPR if heart action has stopped. ’Transfer 
promptly to a medical facility. When this chemical has been 
swallowed, get medical attention. Give large quantities of 

water and induce vomiting. Do not make an unconscious 
person vomit. 
References: 

New Jersey Department of  Health and Senior Services, 
Hazardous Substance Fact Sheet, Thioseinicabazide,” 
Trenton, NJ (June 2002). 
h t t p : i/www. s t ate. n i . ~i s ih  ea I t hie0 hir t I<web/2 8 23 . pd f 
U.S. Environmental Protection Agency, “Chemical 
Profile: Thiosemicarbazide,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Use Type: Fungicide and rodenticide 
CAS Number: 137-26-8 
Foriiirrlrr: C,H ,JV2S, 
Alert: A General Use Pesticide (GUP). Human toxicity 
(long-term): Very High. 
S y n o n y m s :  A c e  t o A 13 - 0 0 9 8 7 ; 
B i s ( d  i e t h y 1 t h i o c a r b a m  o y I ) s LI I f i d e ; 
B is [ ( d  i in e t h y I a m  in 0 )  c a r b o n  o t h i o y I ]  d i s u I p h id e ; 
B i s [ ( d i in e t h y I a in i n 0)  c a r  b o n o t li i o y I ] d i s u I f i d c ; 
B i s ( d i in e t h y 1 t h i o c a r b  a m o y I ) d i s u I f i d e ; 
B i s( d i met h y I t h i ocar b aino y I )  D is 11 I f i de . 
b i s ( d i in e t h y I t h i o c a r b a in o y I ) ; a ,  a ’  - 
D i t h i o b i s ( d  i in e t h y 1 t h i 0 )  f o  r in a in i d e ; N ,  N - 
(Dithiodicarbonotliioyl)bis(N-metliyliiietliaiiainiiie); ENT 
987; Formamide, I ,  1’-dithiobis(N,N-diinetliyltliio-; Methy I 
thiram; Methylthiuram disulfide; Methyl tuads; NSC 177 I : 
Teraniethylthiuram disulfide; Tetrametliyldiuraiie sulphite; 
Tetrainethylenethiurain disulfide; TetramethylenetliiLiram 
d is u 1 p 11 id e ; T e  t rain e t h y I t h i o c a r b a in o y I d is u I p li i d e ; 
T e  t ra in  e t h y 1 t h i o p e r o x y d i c a r b  o n i c d i a in i d e ; 
T e  t raiiie t h y 1 t h i uram ; b i su I fi de ; 
T e t rainet h y I t h i urain b i s u I ph id e ; T e  t rain e t h y I t h i 11 ram 
disulfide; N, N-Tetrainethylthiuram disulfide; N, N ,  N‘,N’- 
T e  t rain e t h y 1 t h i u rain d i su I fi de  ; Tetra  iiic t h y I t li i LI rain 
d i s u I p h i d e ; T e  t r a n i  e t li y It h i u r a n  d i s u 1 p li i d e ; 
Tetramethylthiurane disulfide; Tetrainethyl thiurane 
d i s  u I p h id  e ; T e t r a  in e t h y I t  h i u r u i n  d i s LI I f i d e ; 
Tetrainetliylthiurum disulphide; Tetrathiuram disultidc; 
Tetrathiurain disulphide; Thioperoxydicarbo NIC diamidc, 
Tetramethyl-; ‘Ihiraine (French); Thiurain (Japan); Tiram 
(Spanish); Tiuram (Polish); Tiuramyl; TMTD (former 
USSR); TMTDS; TTD 
Trade Nrrnies: AAPIROL@; AATACK’; AATIRAM“; 
ACCELERATOR T@; ACCELERATOR TI IIURAM‘“; 
ACCEL TMT@; AGROSOL POUR-ON@, Agriliance 
(USA); ANLES@; ARASAN”, DuPont (USA), canceled 

THIKAM 75’; CKYLCOA’I“; CUNITEXG; CYURAM 
DS@; DELSANQ; EBECRYL@; EKAGOM TBm; 

T E  T D ; 

d i su I p li id e ; 

T e  t raine t h y I t I1 i u rain 

2/21/1986;  ATIRAM@; ATTACK@; AULES? CI  IIPCO 



 

Thiram 859 

EVERSHIELD T SEED PROTECTORANT@, Gustafson 
LLC (USA); FALITIRAM@; FERMIDE@; FERNACOL@; 
FERNASAN@; FERNIDEN; FLO PRO T SEED 
PROTECTANT@, Gustafson LLC (USA), canceled 
7/1/1987; FMC 2070@, FMC (USA), canceled; 
FORMALSOL@; HERMAL@; HERYL'; HEXATHIR@; 
HY-VIC@: KODIAK T@, Gustafson LLC (USA); 
KREGASAN? LIQUID MOLY-CO-THIN, Gustafson LLC 
(USA); MERCURAM@; METIURAC@; MOLY-T@, 
Gustafson LLC (USA); NA2771@; NOBECUTAN@; 
N O M E R S A N ~ ;  NORMERSAN~;  OPTIMA@, Croinpton 
Corporation (USA); PANORAM 75@; POLYRAM 
ULTRA@; POMARSOL'; POMARSOL FORTEm; 
POMASOL@; PRO-GRO@, Croinpton Corporation (USA); 
PURALIN@; RAXIL@, Gustafson LLC (USA); REZIFILM@; 
ROOTONE@, Bayer Cropscience (Germany); ROYAL 
TMTD@; RTU-BAYTAN-THIRAM@, Gustafson LLC 
(USA): RTU FLOWABLE SOYBEAN FUNGICIDE@, 
Gustafson LLC (USA); SADOPLON@; SOLUCRYL'; 
SPOTRETE', Taininco (Belgium); SPOTRETE-F@, 
Taininco (Belgium); S Q  1489@; SRANAN-SF-X@; 
TERSAN 75@, DuPpont (USA), canceled 2/21/1986; 
TERSANTETRAMETHYL DIURANE SULFIDE@; 
T E T R A P O M ~ ;  TETRASIPTON@; T H I A N O S A N ~ ;  
T H I L L A T E ~ ;  T H I M A R ~ ;  T H I M E R ~ ;  THIOKNOCK@; 
T H I O S A N ~ ;  T H I O S C A B I N ~ ;  THIOTEX@; THIOTOX@; 
THIRAM 75@; THIRAM 80@; THIRAMAD@; THIRAM 
B@; THIRAMPA@; THIRASAN@; THIULIN@; THIULIX@; 

THYLATE@; TIRAMPA@; TITAN FL@, Gustafson LLC 
(USA); TRAMETAN@; TRIDIPAM? TRIPOMOL@; 

UCECRYL@; UVECRYL@; VANCIDA TM-95@; 
VANClDE TM'; VITAFLO 280@, Gustafson LLC (USA); 
VITAVAX@, Gustafson LLC (USA); VITAVAX-T', 
Crompton Corporation (USA); VUAGT-I -4'; VULCAFOR 
TMTD@; VULKACIT MTIC@; VULKACIT THIURAM@; 
VULKACIT THIURAM/C@ 
Producers: Agriliance (USA); Agriinor International 
(USA); Akzo Nobel Chemicals (Netherlands); American 
Cyanamid's Agricultural Products Group (USA); ATOFINA 
(France); Bayer Cropscience (Germany); Bonide Products 
(USA); China Chemicals (China); Crompton Corporation 
(USA); Gustafson LLC (USA); Hebei Huafeng Chemical 
Group (China); Hokko Chemical Industry (Japan); 
Kawaguchi Chemical Industiy (Japan); Micro Flo Company 
(USA); Rhone-Poulenc (France); Shenzhen Guomeng 
Industry Co., Ltd. (China); Sumitomo Chemicals (Japan); 
Taininco (Belgium); UCB Group (Belgium) 
Ciiemicirl Cliiss: D ith iocarbainate 
EPMOPP PC Code: 07980 I 
Cirlijoriti(i DPR Clienzicul Code: 589 
ICSC Nirmber: 0757 
RTECS Nirnzber: JO 14000000 
EEC Niiniber: 006-005-00-4 

T H I U R A D ~ ;  T H I U R A M I N ~ ;  T H I U R A M Y L ~ ;  

T U A D S @ ;  T U E X @ ;  T U L I S A N ~ ;  U C E C O A T ~ ;  

EINECS Number: 205-286-2 
Uses: Thiram is used as a fungicide to prevent crop damage 
in the field and to  prevent crops froin deterioration i n  
storage or transport. Thirain is also used as a seed, nut, fruit, 
and mushroom disinfectant froin a variety of  fungal 
diseases. In addition, it is used as an animal repellent to 
protect fruit trees and ornamentals from damage by rabbits, 
rodents, and deer. Thirain has been used in the treatment of 
human scabies, as a sun screen, and as a bactericide applied 
directly to the skin or incorporated into soap. Thiram is used 
as a rubber accelerator and vulcanizer and as a bacteriostat 
for edible oils and fats. It is also used as a rodent repellent, 
wood preservative, and may be used in  the blending of 
lubricant oils. 
Hirmiiri toxicity (lo~ig-terni)(~'): Low-56.00 ppb, H ea Ith 
Advisory 
Fish toxicity (tli re~lroli l)(~~): Extra ti igli-0.5 3 65 4 p pb , 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Mirxiniirm Allowable Resirlire Levels for Tiiirrim (40 
CFR 180.132): 

CROP PPm 
Apple 7 
Banana, pulp 1 
Peach 7 
Strawberry 7 
Crrrciriogenz/Hriziird CIirssiJicrrtions 
TRI Developmental  Toxin:  Reproductive and 
developmental toxin 
IARC: Group 3, unclassifiable 
W H O  Acute Hazard: Class I l l ,  slightly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regirliitory Authority: 

Air Pollutant Standard Set (ACGIH)"' (DFG)"' (HSE)"'' 
(OSHA)(5x) (former USSR)'", 43)  (Several States)'"") 
Permissible Exposure Limits for Chemical Contaminants 
(C A LiO S H A) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in California. 
EPA Hazardous Waste Number (RCRA No.): U244 
RCRA, 40CFR26 1 ,  Appendix 8 I lazardous Constituents 
SuperrundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
EPCRA Section 3 13 Form R de iiiiiiiiiiis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Descriptioiz: Thirain is a colorless to yellow, crystalline 
solid. The methyl analog ofdisulfiram.* Characteristic odor. 
Commercial pesticide products may be dyed blue. 
Practically insoluble in water; solubility = 26 ppni @ 20°C; 
30 ppin @ 25°C. Boiling point = 129°C. MeltingiFreezing 
point = 156°C. Flash point = 148°C. I lazard Identification 
(based on NFPA-704 M Rating System): Health 2, 
Flaininability I ,  Rcactivity. Log KO,, = 1.79 to 2.0. Unlikely 
to bioaccuinulate i n  marine organisms. *See also disulfiram 
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Iiiconzprrtibilities: Strong oxidizers, strong acids and 
oxidizable materials. 
I%vwiissible Exposure Limits ill Air: The OSHA/NIOSH“’ 
TWA, the DFG MAK‘’’ and the HSE‘”) TWA value for 
Thiram is 5 ingiin’. The STEL value set by HSE‘”) is 10 
mgim’. The NIOSH(2) IDLH level = 100 mgiin’. The 
ACGlH TWA is1 . O  ing/in’(’). The former has set 
a MAC for workplace air of 0.5 mg/m3. The former USSR‘”. 
433 has also set MAC values for ambient air in residential 
areas of 0.0 I nigiin’ on a momentary basis and 0.006 ingiin’ 
on a daily average basis. Several states have set guidelines 
or standards for Thirain in ambient air@’) ranging from 50 
pgirn’ (North Dakota) to 80 pugiin’ (Virginia) to 100 pgiin’ 
(Connecticut) to 119 pg/m3 (Nevada). 
Deteriiziizrrtioii in Air: Filter; CH,CN; High-pressure liquid 
chroinatograpIiyiUltravioIet detection; NlOSH IV, Method 
#5005.”8) 
Permissible Concentrution iii Writer: The former USSR- 
UNEPARPTC project‘”) has set an MAC i l l  water bodies 
used for domestic purposes of 1 .O pg/L. Further, it has set 
a MAC in  water bodies used for fishery purposes of  zero. 
The State of  Maine‘“) has set a guideline for Thiram in 
drinking water of  10 pglL. 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact . 
Hrrriitfcrl Effects rriirl S’vizptoms 
Sliort Teriii Exposure: Irritates the eyes, skin, and 
respiratory tract. High exposures can cause kidney and liver 
damage. Brain and nerve damage can also occur. 
Inhulation: Inhalation can cause irritation of the respiratory 
tract with stuffy nose, nosebleeds, hoarseness, cough and/or 
phlegm. Animal studies indicate that irritation of  the nose 
and throat may occur at levels above 5 mg/m’. Skin: 
Exposure to spray containing 45% Thirain resulted in 
irritation and skin sensitization. Skin irritation can lead to 
rash, and allergy. Eyes: May cause irritation, tearing and 
sensitivity to light. Ingestion: No information available on 
human exposure. In animal studies, 38 ppin in food caused 
nausea, vomiting, diarrhea, hyperexcitability, weakness and 
loss of muscle control. Death may occur from ingestion of 
approximately one teaspoonful. Note: Unlike carbarnates the 
dithiocarbainates are not cholinesterase inhibitors, but some 
ofthein may react with recently ingested alcohol or alcohol- 
containing products including wine, medications, and cold 
remedies such as cough-syrups. See also disulfiram. 
Lorig Teriii Exposure: Repeated or prolonged contact may 
cause skin sensitization. Prolonged contact has caused eye 
irritation, tearing, increased sensitivity to light, reduced 
night vision and blurred vision. Occupational exposures to 
0.03 ingiin’ over a 5 year period has caused mild irritation 
of the nose and throat. Whether it has this effect in humans 
is not known. May affect the thyroid and liver. Thirain has 
caused birth defects in laboratory animals and has been 
shown to be a teratogen in animals. 

Points ofAttrrck: Eyes, skin, respiratory system and central 
nervous system. 
Merlicrrl Surveillrrrice: Prep lace in en t and period i c in ed i ca I 
examinations should give special attention to history of skin 
allergy, eye irritation, and significant respiratory, liver, or 
kidney disease. Workers should be aware of  the potentiating 
action of alcoholic beverages when working with 
tetramethylthiurain disulfide. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped 
Transfer proniptly to a medical facility. When th is  chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereiices: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Thiram,” Oregon State University, 
C o r v a I I i s ,  O R  ( J u n e  1 9 9 6 ) .  
http:i:extoxiiet.orst.ediiipips~thirain.litiii 
U.S. Environmental Protection Agency, Office of  
Pesticide Programs, Pesticide Residue Limits, 
“Thiram,” 40 CFR 180.132, 
ht tp: / /w\Yw.epa.~ov/~~~st ic ides/food!vie\~~~ls .~i t in  
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1 ,  No. 5, 4 1-42 ( 1  98 1 ). 
New York State Department of Health, “Chemical Fact 
Sheet: Thirain,” Albany, NY, Bureau of  Toxic Substance 
Assessment (April 1986). 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Thiram,” Trenton NJ 
(March 1989, rev. June 2000). 
http:/!~~nv\Y.stare.ii i .usiliealtli/eoli~rtk\?.;ebi I 854.pd f 

Thymol 

Use Type: Dye and biocide 
CAS Number: 89-83-8 
Forniulrr: C I ,,HI ,O 
Syno~iyiiis: p-Cymen-3 -01; 3 -p-C ymeno I ;  3 -H ydrox y-4- 
cymene; 3-Hydroxy-p-cymene; 3-Hydroxy- 1 -1iiethyl-4- 
isopropylbenzene; Isopropyl cresol; 6-lsopropyl-3-cresol; 6- 
Isopropyl-in-cresol; 2-lsopropyl-5-inethyl phenol; 1 -Methyl- 
3-hydroxy-4-isopropylbenzme; 5-Methyl-2-isopropyl- I - 
p h en ol ; 5 -Met  h y 1-2 -( 1 -111 eth y I e thy 1) p ti e n o I ; Th yine 
camphor; Thymic acid, ~z-Thymol 
Trrrrle Nrriiies: BENEFECT@; ECOPACW; RO-PIP L, 
THYMO-CIDE@; TOPPS@ 
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Clr eniicrrl Clrrss: Pheno 1 
EPA/OPP PC Code: 080402 
Crilijorni2irr DPR Clienzicrrl Code: 99 I 
Uses: Thyinol is a constituent of oil of thyme, a naturally 
occurring mixture of  compounds in the plant Thyinus 
vulgaris L, or thyme. Thyinol is an active ingredient in 
pesticide products registered for use as  animal repellents, 
fungicidesifungistats, medical disinfectants, tuberculocides, 
and virucides. These products are used on a variety of 
indoor and outdoor sites, to control target pests including 
animal pathogenic bacteria and fungi, several viruses 
including HIV-I, and birds, squirrels, beavers, rats, mice, 
dogs. cats and deer. Products are liquids applied by spray, 
mop, brush-on, wipe-on dip, aerosol, immersion and spot 
treatment. Thyinol also has many non-pesticidal uses, 
including use in perfumes, food flavorings, mouthwashes, 
pharmaceutical preparations and cosmetics. 
US. M~i.~ii~zrti~z Allowuble Residue Levels f o r  T l ~ y i i i ~ l  (40 
CFR 180.1240): 
Thymol has been exempt from residue levels on honey and 
honeycomb. 
Crirciiiogeri/Hrrzrrrrl Cl(rssij7crrtiorrs 
Label Signal Word: CAUTION or DANGER 
Regulrrtory Arrtli ority: 

Actively registered pesticide in  California. 
Description: White, crystalline solid or colorless plates. 
Slightly soluble in water; solubility = 850 ppin @ 20°C. 
Molecular weight 150.2. Density = 0.972. Boiling point = 

234°C. MeltingiFreezing point = 5 1-53°C. Vapor pressure 
= 1 ininHg @ 64”. Log = 3.32. Values above 3.0 are 
likely to bioaccuinulate in marine organisms. 
Iiicoiizprrtibilities: React with boranes, alkalies, aliphatic 
amines, amides, nitric acid. Keep away from oxidizers, 
sulfuric acid, caustics, ammonia, aliphatic ainines, 
a 1 kan o I a m  i n e s ,  ox  ides ,  
epichlorohydrin. 
Periiiissible Concentrtrtioii in Wuter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, “Reregistration 

i s o c  y a n  a t e s , a 1 k y 1 e n  e 

Eligibility Decision Facts (RED), Thymol,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (September 1993). 
titti~:!i~~~vw.epa.roviKEI)sll’actslieetsij I43 fact.i,df 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Thymol,” 40 CFR 180.1240, 
wwv.epa.Cov/pesticides!food/viewtols.htm 

List of  Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Toxaphene 

Use Type: Insecticide 
CAS Number: 800 1-35-2 
For/izrrlrr: C , ,H , ,C 1 
Alert: Toxaphene is a carcinogen and teratogen and should 
be handled with extreme caution. There are no currently 
registered products of  toxaphene in the U.S; all uses were 
banned in 1982. Human toxicity (long-term): High. 
Sj~nonynzs: Cam phec h I or; C hem- Phene ; Camp h e n e, 
octachloro-; Camphochlor; Camphoclor; Camphofene 
chlorinated camphene; Chlorocamphene; ENT 9735; NCI- 
C00259; Octachlorocamphene; PCC; PCHK; Penphene; 
P o  I y c h I o r c a in p h e n e ; ca  in p h e n e ; 
Polychlorocamphene; Technical chlorinated camphene, 67- 
69% chlorine; Toxafeen (Dutch); Toxafeno (Spanish); 
Toxaphen (German) 
Tr(rrle Nrmzes: AGRICIDE MAGGOT KILLER (F)’: 
ALLTEX@; ALLTOX@; ANATOX@; ATTAC-2‘; ATTAC 
6”; ATTAC 6-3@; HUILEUX@; CANFECLOK@; CLOK 
CHEM T-590@; COMPOUND 3956’; COTTON TOX 
MP82@; CRESTOXO@; CRISTOXO 90’; DR. ROGER’S 

P o  I yc  h I o r i n a t e d 

T O X E N E @ ;  E S T O N O X ~ ;  FASCO-TERPENE’;  
G E N I P H E N E ~ ;  G Y +HEN E ~ ;  HERCULES@ 3 956: 

MELIPAX@; MOTOX’; P H E N A C I D E ~ ;  P I  IENATOX‘? 
HERCULES TOXAPHENEO; KAMFOCHLOK@; M 505Su3; 

ROYAL BRAND BEAN TOX 82@; SECURITY TOX- 
SOL-6”; STROBANE T’; STROBANE T 90“; 
SYNTHETIC 3956@; ‘IOXADUST@; TOXAKIL‘; 
TOXASPRAY@; TOXON 63@; ?’OXYPHEN@; VERTAC 
90%’; VERTAC TOXAPHENE 90’ 
Producers: DuPont Crop Protection (USA) 
Cliemicrrl Ckrss: Organochlorine ; Halo-organ ics 
EPMOPP PC Code: 08050 I 
Crrlifornirr DPR Clieiiiicril Code: 594 
ICSC Number: 0843 
RTECS Nunzber: XW5250000 
EEC Number: 602-044-00- 1 
EINECS Number: 232-2 83 -3 
Uses: Toxaphene is a broad spectrum, chlorinated 
hydrocarbon pesticide that contains over 670 chemicals. All 
uses oftoxaphene were banned i n  the U.S. in 1982. I t  was 
used primarily in the southern United States to control insect 
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pests on cotton and other crops. It was also used to control 
insect pests on livestock and to kill unwanted fish in lakes. 
Huniriri toxicity (lo~ig-terni)(’~): High-3 .OO ppb, MCL 
(Maximum Contaminant Level) 
Fish toxicity (tliresIi~lr()(~~): Extra h igh-0.03 900 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crzrcirzogeii/Hrizrirrl ClrissiJica lions 
U S .  EPA Carcinogens: Group B2, probable carcinogen 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
California Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Label Signal Word: DANGER, WARNING, CAUTION 
depending on formulation. 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulrtory Autlrority: 

Carcinogen (Animal Positive) (IARC) (NCI)”) 
Banned or Severely Restricted (Many Countries) (UN)(”) 
Air Pollutant Standard Set (ACGIH)“’ (DFG)‘” (former 
USSR)‘”) (OSHA)(S8’ (Several States)@’’ 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
EPAiSARA 302 (EPCRA) Extremely Hazardous 
Substances 
MCL (Maximum Contaminants Levels) list of 
contaminants (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
Proposition 65 chemical (CAL) 
Permissible Exposure Limits for Chemical Contaminants 
(CA LIOSHA) 
The “Director’s List” (CA LiOS HA) 
Clean Air Act: Hazardous Air Pollutants (Title I, Part A, 
Section 112) 
Clean Water Act: Section 3 1 1  Hazardous SubstancesIRQ 
40CFRI 17.3 (same as CERCLA, see below); Toxic 
Pollutant (Section 40 I .  15); 40CFR423, Appendix A, 
Priority Pollutants; Section 3 13 Water Priority Chemicals 
(57FR4 I33 I ,  919192) 
EPA Hazardous Waste Number (RCRA No.): PI23 
RCRA, 40CFR261, Appendix 8 Hazardous Constituents 
RCRA Toxicity Characteristic (Section 261.24), 
Maximum Concentration of Contaminants, regulatory 
level, 0.5 ing1L 
RCRA 40CFR268.48; 61 FRl5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.0095; Nonwastewater 
(mg/kg), 2.6 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
uglL): 8080(2); 8250( 10) 
Safe Drinking Water Act: MCL, 0.003 mg/L; MCLG, 
zero; Regulated chemical (47 FR 9352) 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (22714,540 
kg) 

SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.45 4 kg) 
EPCRA Section 3 13 Form R de /71i/7i/77is concentration 
reporting level: 0.1 YO 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 

Description: Amber, waxy solid. Mild, piney, chlorine- and 
camphor-like odor; somewhat like turpentine. Usually 
dissolved in a flammable solvent. Flammability depends on 
the solvent used. Practically insoluble in water; solubility = 

2.8 ppin @ 20°C. It sticks to thc soil and settles into lakes, 
stream sediments and mud. Molecular weight = 413.84. 
MeltingiFreezing point = 65-90°C. Vapor pressure = 7.1 x 

mmHg @ 20°C. Flash point = 135°C (solid); 29°C 
(solution). Autoignition temperature= 530°C. Explosive 
limits: LEL = 1.  I % ;  UEL = 6.4% (solvents only). Hazard 
Identification (based on NFPA-704 M Rating System): 
Health 3, Flainmability 0, Reactivity 0. Log KO, = 3.5; also 
reported at 5.25. Values at or above 3.0 are likely to 
bioaccumulate in marine organisms. 
I/zconipritibilities: Contact with strong oxidizers may cause 
fire and explosion hazard. Decomposes, producing fumes of 
hydrogen chloride and chlorine in heat above 155”C, on 
contact with strong bases, strong sunlight, and catalysts siicli 
as iron. Slightly corrosive to metals in the presence of 
moist lire . 
Permissible Exposure Limits in Air: The OSHA(2) PEL, 
DFG MAK”), and ACGIH“) TWA value is 0.5 mgim’, and 
the ACGIH STEL‘’) is 1 .O mg/m’. The notation “skin” is 
added to indicate the possibility of cutaneous absorption. 
The NIOSH‘’) IDLH level = [Ca] 200 mgim’. The former 
USSR(35) has set an MAC for ambient air in residential areas 
of 7.0 pgi1n3 on a once-daily basis. A number ofstates have 
set guidelines or standards for toxaphene in ambient air‘””) 
ranging from 1.19 pg/m’ (Kansas) to 1.2 pgim’ 
(Pennsylvania) to 1.67 puglin’ (New York) to 2.5 pglm’ 
(Connecticut and South Carolina) to 5.0 pgim’ (Florida) to 
5.0-10.0 pgim’ (North Dakota) to 8.0 ,@in’ (Virginia) to 
12.0 pgim’ (Nevada). 
Defernzbzritioit ilz Air: Filtration from air, working LIP with 
petroleum ether and analysis by gas chromatography. See 
NIOSH Method S-67. 
Permissible Coitcentrrition iu Writer: The U.S. EPA has set 
a drinking water standard of 0.003 milligrams oftoxaphene 
per liter of drinking water (0.003 mg1L). To protect 
freshwater aquatic life-0.013 pg/L as a 24-hour average is 
never to exceed 1.6 pg1L. To protect saltwater aquatic life- 
never to exceed 0.07 pglL. To protect human health, 
preferably zero. An additional lifetime cancer risk of 1 i n  
100,000 is presented by a concentration of 0.007 1 ,u/L, (‘I), 

The International Joint Commission oftlie United States and 
Canada has recommended a water standard of 0.008 ppin 
for protection of aquatic life. States which have sct di-inking 
water guidelines include Maine at 5.0 pg1L and Minnesota 



 

Tralkoxvdim 863 

at 0.3 pg/L@’). has set MPC values of 30 pg1L for 
estuaries. 3.0 pg1L for coastal waters and 5.0 pg1L for 
receiving waters used for drinking water supply. 
Deternzirirrtion in Writer: Gas chromatography (EPA 
Method 608) or gas chromatography plus inass spectrometry 
(EPA Method 625). 
Routes of Entry: Inhalation, skin absorption, ingestion, eye 
and/or skin contact. 
Hrrrnzful Effects arid Synytonis 
Slrort Term Exposure: High concentrations can irritate the 
skin and eyes. A nervous system depressant causing tremors, 
weakness, dizziness, increased saliva, convulsions, 
unconsciousness, and possible death. High exposures can 
cause pulmonary edema, a medical emergency that can be 
delayed for several hours. This can cause death. Inhalation 
of spray at unknown levels has caused bronchitis and 
inflammation ofthe lungs. Ifspilled on clothing and allowed 
to remain, can cause pain and reddening. May be absorbed 
through skin, contributing to symptoms described under 
ingestion. Absorbed through the stoinach and intestines. 0.6 
grains (about 1150 of an oz) has caused convulsions. Other 
symptoms include nausea, vomiting, bluish coloration ofthe 
skin, and coma. Estimated lethal dose for an adult is 
between 2 and 7 grains (1115-114 ounce). 
Lorig Terni Exposure: Aplastic anemia (low blood count) 
is an uncoinmon but serious reaction to toxaphene. High or 
repeated exposure may cause liver and kidney damage. 
Toxaphene is suspected of causing brain damage. Changes 
in genetic material have been observed in  workers exposed 
to toxaphene. An animal study reported that toxaphene 
caused cancer of the thyroid gland when the animals were 
exposed to high levels over their lifetimes. It is not known 
whether toxaphene can affect reproduction or cause birth 
defects in people. Animal studies have reported that 
toxaphene affects the development of newborn animals 
when their mothers are exposed during pregnancy. 
Points ofAttrrck: Central nervous system, skin. Cancer site 
in animals: liver cancer; thyroid tumors. 
Merlicrrl Sirrveillrrnce: Consider the points of attack in 
preplacement and periodic physical examinations. Complete 
blood count. Complete examination of the nervous system. 
Liver and kidney function tests. Consider chest x-ray 
following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a incdical facility. When this chemical 
has been swallowed, get medical attention. Give large 

quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Medical observation IS 

recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, a doctor or authorized paramedic 
may consider administering a corticosteroid spray. 
References: 

New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Toxaphene,” Trenton 
N J  ( D e c e m b e r  1 9 9 4 ,  r e v .  M a y  2 0 0 1 ) .  
11 ttp : //ww, state , i i  i , u s!h eal t hie0 h i IT kwe b! I 8 7 1 . Dd f 
Agency for Toxic Substances and Disease Registry, 
“ToxFAQs for Toxaphene,” Atlanta. GA (September 
1 997). h t tp :/iwww. a tsd r. cd c , govi t fac ts 94, h tin I 
U.S. Environmental Protection Agency, “Consumer 
Factsheet on Toxaphene,” Washington, DC (November 
2 0 0 2 ) .  h t t p : / / w w w .  e p a .  g o  v10  Ci W I) W !d w h i c  - 
soci t oxapli e 11. h t m 1 
U.S. Environmental Protection Agency, “Reviews of the 
Environmental Effects of Pollutants: X.  Toxaphene”, 
Report No. EPA-60011-79-044 ( 1  979). 
U.S. Environmental Protection Agency, “ Toxaphene, 
Health and Environmental Effects” Profile No. 163,” 
Washington. DC, Office of Solid Waste (April 30, 1980). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Camphechlor,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 2, No. 2,68-70 ( 1  982), 4, No. I ,  27-28 
(1984) and 7, No. 5 ,  100-107 (1987). 
New York State Department of Health, “Chemical Fact 
Sheet: Toxaphene,” Albany, NY, Bureau of Toxic 
Substance Assessment (April 1986). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
USE PA Ambient Water Qua I i ty Criteria Doc u in e ti t, 
“Toxaphene,” 1980 [EPA 44015-80-0761. Originally 
appeared in publication by the International Joint 
Commission, United States, and Canada, “Toxaphene” 
Vol. 2 ( 1  977). 

Tralkoxydim 

U.se Type: Herbicide 

Fornicrkrr: C?,l ],,NO3 
S y n u I i y n i s :  2 - C y c l o h e x e n -  1 - o n e ,  2 - [  I - 

(ethoxyitnino)propyl]-3-hydroxy-5-(2,4,6-tl.imetliylplienyl)- 
( 9  C I )  ; 2 - [ 1 - ( E t h ox  y i in i n 0)  p rop  y I ]  - 3 - h y d r o x y - 5 - 
niesitylcycloliex-2-en-one; 2-[ I -( Ethoxyimino)propyl]-3 - 
hydroxy-5-(2,4,6-trimethylphenyl)-2-cycIohexe1i- 1 -one: 
Tralkoxydiine 
Trrrrle Nrrmes: ACHIEVE@, Syngenta (Switzerland); 
ACH I EVE@-40DG, Syngenta (Switzerland); G RASPG, 

CAS M/ / I /ber :  87820-88-0 
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Syngenta (Switzerland); ICI-A 604@; PP 604@; 
SPLENDOR@, Syngenta (Switzerland) 
Prorlucers: Syngenta (Switzerland) 
Clzeniicril Class: Cyclohexanedione 
EPNOPP PC Code: 12 1 000 
Crrliforiiirr DPR Cliennzictrl Code: 5457 
Uses: Tralkoxydiin is applied to actively growing weeds in 
wheat, barley, triticale and cereal rye to control wild oats, 
green foxtail, yellow foxtail, annual ryegrass (Italian) and 
Persian darnel. 
Hcmiwi toxicity (Iorig-terni)(77): Intermediate-20.83 pp b, 
CHCL (Chronic Human Carcinogen Level) 
Fish toxicity (tliresholrl)(77): Very low-1 154.961 19 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Mrrsiiiiuiii Allowable Residue Levels for  Trtrlkoxydini 
(40 CFR 180.548): 
The revocation date for the following residue levels was 
February 28, 2003. 
CROP PPm 
Barley, grain 0.02 
Bar ley, hay 0.02 

Wheat, forage 0.05 
Wheat, grain 0.02 
Wheat, hay 0.02 

Barley. straw 0.05 

Wheat, straw 0.05 
Crrrciiiogcii/Hrrzrrr~l Clrrssijkrrtioiis 
U.S. EPA Carcinogens: Likely carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Description: Off white to pale pink crystalline solid. Faint 
burnt odor. Soluble in water. Molecular weight = 329.47. 
Melting/Freezing point = 1 10°C. Vapor pressure = 

Extremely low; 3.5 x lo-’’. Non-corrosive, stable at norinal 
warehouse temperatures. 
Permissible Concentrrrtioii in Wrrter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iinmediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention iininediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Fact Sheet, 
“Tralkoxydim.” (December 4, 1998). 

http:/iw\.vw.epa.eov/opprdOO 1 ifactsheets, ti-alkoxvstrobi 

California Environmental Protection Agency “Chemical 
U f  

List of Lists,” Sacramento CA (February 1997). 

Tralometh ri n 

Use Type: Insecticide 
CAS Number: 6684 1-25-6 
Fornicrlr: C,,H,,Br,NO, 
Synoiiyms: (S)-a-Cyano-3-phenoxybenzyl ( 1  R,3R)-3- 
(2,2-dibromovinyl-2,2-di1~ietliylcyclopropa1iecarboxylate 
[metabolate oftralomethrin]; (S)-a-Cyano-3-phenoxybenzyl 
( 1 S , 3  R ) - 3 - ( 2 , 2  - d i b r o in o v i n y I ) - 2 , 2  - 
d i in e t h y I c y c I o p r o p an e c ar box y I ate of 
t ra I o in e t h r i n ] ; Cyan o (3 - p h e n o x y p h e i i  y I )  m e t h y 1 : 
Cyclopropanecarboxylic acid, 2,2-dimethyl-3-( 1,2,2,2- 
tetrabromoethy1)-, cyano(3-phenoxypheny1)inethyl ester 
( 9 C I ) ;  2 , 2 - D i i n e t h y I - 3 - (  1 , 2 , 2 , 2 -  
tetrabromoethy1)cyclopropropanecarboxlic acid, cyano(3- 
phenoxyphenyl)methyl ester; 2,2-Dimethyl-3-( I ,2,2,3- 
t e t r a  b r o iii  o e t h y 1 ) c y c I o p r o p a  11 e c a r b  o x y I a t e  ; 
( 1  R,3S)3[ (  l ’RS)(  1’,2’,2’,2’-Tetrabromoethy1)]-2,2- 
dimethylcyclopropanecarboxylic acid, (S)-a-cyano-3- 
phenoxybenzyl ester; Tralomethrine 
Trade Nirnies: DETHMOR@; HAG- 107@; RU-25472@; RU- 
25474@; SCOUT@; SCOUT@ X-TRA Gel insecticide 
Cli eiiiicrrl Clrrss: Pyre t h ro id 
EPA/OPP PC Code: 121501; (128822 old EPA code 
number) 
Cdiforiiicr DPR Clreniicrrl Code: 2329 
Hcriiirin toxicity (loi~g-terni)(~~): Low-52.5 0 ppb, Health 
Advisory 
Fish toxicity (tlire.~liol~l)lrr): Extra high-0.067 14 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U. S. Mminiuin A Ilo w N ble Kesirlir e I, evels fo r  
Trtrloiiietlrriii (40 CFR 180.422): 

CROP PP’n 
Broccoli 0.5 
Cotton, refined oil 0.2 
Cotton, undelinted seed 0.02 
Feed processing and 
storage areas 0.02 
Lettuce, head 1 .O 
Lettuce, leaf 3.0 
Processed food 0.02 
Soybean 0.05 
Sunflower, seed 0.05 
C~rrciiio~eii/H~rz~rr(l Clrrssijicrrtions 
Label Signal Word: CAUTION 
Endocrine Disruptor: Suspected endocrine disruptor 
Regirlirtory Autliority: 

FIFRA, 40CFRI 85: tolerances for pesticides in food 

[ 111 eta b o I ate 
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Descriptioiz: Yellow-orange resinous solid. Soluble in  
water; solubility = 70 ingikg. Molecular weight = 665.05. 
Density = 1.70 @ 20°C. Boiling point = 138°C. Vapor 
pressure = 17 pPa 
Iiiconzptrtibilities: May react violently with strong oxidizers, 
bromine, 90% hydrogen peroxide, phosphorus trichloride, 
silver powders or dust. Incompatible with silver compounds. 
Mixture with some silver compounds forins explosive salts 
of silver oxalate. 
Permissible Exposure Limits in Air: 
Deternziizatioii in Air: Collection by iinpinger or fritted 
bubbler, analysis by gas liquid chroinatographyiultraviolet. 
See NlOSH IV, Method #5008(’8) (pyrethrum). 
Perinissible Concentrrrtion in Wuter: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Deteriiiiimtioiz iiz Wrrter: Collection by iinpinger or fritted 
bubbler, analysis by gas liquid chroinatographyiultraviolet. 
See NlOSH IV, Method #5008.“’) 
Routes of Entry: Inhalation, ingestion, absorbed through 
skin. 
Hrrriilfrl Effects trizrl Synzpto~ns 
Sliort Term Exposure: Contact may cause burns to skin and 
eyes. Poisonous; may be fatal if inhaled, swallowed or 
absorbed through skin. Contact may cause burns to skin and 
eyes. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove froin exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Tralomethrin,” 40 CFR 180.422, 
~~~~v .epa .~ov i~~es t i c ides / f~od , ’v i ewto l s  litiii 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Triacontanol 

Use Type: Plant growth regulator 
CAS Nirnzber: 593-50-0 
Forriznlrr: CjUHb20 
Syno~zynu: 1-Hydroxytriacontane; Melissyl alcohol; 
Myricyl alcohol; 1 -Triacontanol 

Trcrrle Nrimes: M 8 164@; TRIACON-I OQ, canceled; 
ULTRIA@, canceled; UREKAB, Sudarshan Chemical 
Industries (India) 
Producers: Sudarshan Chemical Industries (India) 
Clienzictrl Ckiss: Naturally occurring plant hormone 
EPMOPP PC Code: I 1620 1 
Uses: Not registered in the U.S. Triacontanol raises plant 
yield by improving cell division and photosynthesis. 
Description: White crystalline solid. Practically insoluble in  
water. MeltingiFreezing point = 9 1 “C. Molecular weight = 

438.82 
Permissible Exposure Limits in Air: 
Determirzatioiz iir Air: Collection by charcoal tube, 2- 
Butanol/CS2; analysis by gas chroinatographyiflaine 
ionization detection; NlOSH (IV) [Method #1400, Alcohols 
11. 
Permissible Conceiitrtition iii Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 

Triad i m efo n 

Use Type: Fungicide 
CAS Number: 43 12 1-43-3 
Formrlrr: C,,H ,,CIN,O, 
Syizoizyiiis: 2-Butanone, 1 -(4-chloropheiioxy)-3,3-dimetliyl- 
I - (  1 -H-I  , 2 , 4 - t r i a z o l -  1 - y l ) - ;  2 - B u t a n o n e ,  I - ( 4 -  
chlorophenoxy)-3,3-dimetliyl-l-( I ,2,4-triazol- 1 -yl)-; 1 - 
[(~ert-Butylcarbonyl-4-chloro~lie1ioxy)inetliyl]- I H- 1,2,4- 
triazole; Caswell No. 862AA; 1 -(4-Chlorophenoxy)-3,3- 
dimethyl-1 -( 1 H-l,2,4-triazol- 1 -yl)-2-butanone; 1 -(4- 
Chlorophenoxy)-3,3-dimethyl- 1 -( 1,2,4-tria~ol- I -yl)-butan- 
2-one; 1 -(4-Chlorophenoxy)-3,3-diinethyl- 1 -( 1 If- 1,2,4- 
triazol-1 -yl)butanone-; I -(4-Chloropheiioxy)-3,3-diinetIiyl- 
1 -( 1,2,4-triazol- 1 -yl)-2-butan-2-one; I -(4-Chlorophcnoxy)- 
3,3-dimethyl-l-( 1H-l,2,4-triazol-l -yl)-2-butanone; 1 -(4- 
Chlorophenoxy)-3 ,3-d i ine t l iy l -  1 - (  1 , 2 , 4 - t r i a z o l -  I - 
y1)butanone-; NSC 303303; Triadimefon triazole fiingicide; 
Triadimefone; Triadimeforin; 1 //- 1,2,4-‘lriazole, 1 -[(ley[- 

butylcarbonyl-4-chloroplienoxy)1netIiyl]-; I -( I ,2,4-Triazoyl- 
1 )- 1 -(4-chloro-plicnoxy)3,3-dimethylbutanone; 1 - [ ( ter t -  

Butylcarbonyl-4-chlorophenoxy)methyI]- 



 

866 Triadimefon 

Trade Nwnes: ACCOST@; ACIZOL@; AMIRALw; BAY@ 
668 1 -F, Bayer Cropscience (Germany); BAYLETON@, 
Bayer Cropscience (Germany); BAY@-MEB-6447, Bayer 
Cropscience (Germany); BAYERR 668 1 -F, Bayer 
Cropscience (Germany); BAYER@ MEB-6447, Bayer 
Cropscience (Germany); MEB 6447@; PRO-TEK@; 

Producers: Agriinor International (USA); Agsin 
(Singapore); Bayer Cropscience (Germany); Bonide (USA) 
Clr enzicrrl Clrrss: Ch I or0 p hen ox y ; azo le ; t r i azo I e 
EPMOPP PC Code: 10990 1 
Criliforniu DPR Clremicul Co(Ie: 2 1 3 3 
RTECS Number: EL7 100000 
Uses: Triadimefon is a systemic fungicide that is used to 
control powdery mildews, rusts, and other fungi on coffee, 
seed grasses, cereals, fruits, grapes, vegetables, vines, 
pineapple, sugar cane, sugar beets, turf, shrubs, and trees. 
Hirriirrn toxicity (long-tern~)(~~): Intermediate-28.00 ppb, 
Health Advisory 
Fish toxicity (tIrre~lrok/)(~~): Intermediate-68.1 1770 ppb, 
MATC (Maxiinurn Acceptable Toxicant Concentration) 
U.S. M(ixinium Allowrible Residue Levels f o r  Tricitliinefon 

R O F O N ~  

(40 CFR I80.4IO): 
CROP 

Apple, pomace, wet & dry 
Barley, milled fractions, 
except flour 
Beet, sugar 
Beet, sugar, tops 
Cattle, fat 
Cattle, meat 
Cattle, inbyp 
Chickpea, seed 
C L I ~  urb i t s 
Egg 
Goat, fat 
Goat, ineat 
Goat, mbyp 
Grape 
Grape, pomace, wet & dried 
Grape, raisin, waste 
Grass, forage 
Grass, seed screenings 
Grass, straw, grown for seed 
Hog, fat 
Hog, meat 
Hog, inbyp 
Horse, fat 
Horse, ineat 
Horse, nibyp 
Milk 
Nectarine 
Pear 
Pineapple 

Apple 
PPm 
1 .o 
4.0 

4.0 
0.5 
3.0 
I .o 
1 .o 
1 .o 
0.1 
0.3 
0.04 
1 .o 
1 .o 
1 .o 
1 .o 
3 .O 
7.0 
0.2 

145.0 
105.0 

0.04 
0.04 
0.04 
I .o 
1 .o 
1 .o 
0.04 
4.0 
I .o 
3 .O 

Poultry, fat 0.04 
Poultry, ineat 0.04 
Poultry, mbyp 0.04 
Raspberry 2.0 
Sheep, fat 1 .o 
Sheep, meat 1 .o 
Sheep, inbyp 1 .o 
Wheat, forage 15.0 
Wheat, grain I .o 
Wheat, milled fractions, 

except flour 4.0 
Wheat, straw 5.0 
CrirciiiogeIi/Hrrzcirtl Clrrssijicrrtions 
U.S. EPA Carcinogens: Group 3, possible carcinogen 
California Prop. 65: Developniental toxin; female and 
male reproductive toxin 
TRI Developmental Toxin: Reproductive and 
developmental toxin 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regiilu tory Autlr ority: 
9 EPA 40 CFR 372.65, Specific Toxic Chemical Listings 

FIFRA, 40CFR185: tolerances for pesticides i n  food 
FIFRA, 40CFRI 86: tolerances for pesticides in  animal 
feeds 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
Actively registered pesticide in  California. 
EPCRA Section 3 13 Form R de /nini/vis concentration 
reporting level: 1 .O% 

Description: Color I ess ci-ysta I I in e so 1 id. So I lib I e i 11 water; 
solubility = 250 ppm. Melting point = 82.3”C. Molecular 
weight = 293.78 
Pernzissible Concentr~ition in Wrrter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
R m e s  of Eiitry: Inhalation, ingestion, absorbed through the 
skin. 
Hrrrm fir1 Ejfkcts rind Syniptoms 
Slrort Term Exposure: Poisonoiis; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes. 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. If inhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extrcinc fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confiision, 
convulsions, risk of lung edema. Ifswallowcd, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Scverc cxposure can 
cause death from heart failure. Dust or liquid left in  contact 
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with the skin for several hours may be absorbed. This may 
result i n  severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Lotzg Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the inanufacturing process) 
over a five to ten year period at levels above 10 mg/in’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on aiiiinal tests, may affect 
human reproduction. 
Points of Attrick: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney. 
Merlicril Surveillnnce: If symptoms develop or 
overexposure is suspected, the following may be useful: 
Liver and kidney function tests. Exam of the nervous 
system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do no[ induce 
vomiting when foriiiirlations containing petroleiini solvents 
ure ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Referertces: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Triadimefon,” Oregon State 
U n i v e r s i t y ,  C o r v a l l i s ,  O R  ( J u n e  1 9 9 6 ) .  
litt~:iiextoxnet.orst.edu:pil~s/ti‘iadinie. htni 
U.S. Environmental Protection Agency, Office of 
Pest i c i de  Re s i d u e L i in its , 
“ T r i a d i m e f o n , ”  4 0  C F R  1 8 0 . 4 1 0 ,  
nmw.eDa.cov/pest icides’foodiviewtols. htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Programs , Pest i c i d e 

Triadimenol 

Use Type: Fungicide; breakdown product 
CAS Number: 552 19-65-3 
Fortiiulri: C,,H ,,CIN30, 
Sytic~i1yiii.~:/?-(4-Chlorophenoxy)-a-( I ,  1 -dimethylethyl)- 1 H- 
I ,2,4-triazole-l-ethanol; ( I  RS,2RS, 1 RS,2SR)-I -(4- 
Chlorophenoxy)-3,3-diinethyl- 1 -( 1 H- 1,2,4-triazol- 1 - 
yl)butan-2-01; 2-(4-Chlorophenoxy)- 1 -tert-butyl-2-( 1 H- 
1,2,4-triazole- I -yl)ethanol; Ethanol, 2-(4-Chlorophenoxy)- 
I -tert-butyl-2-( 1 H-1,2,4-triazole- 1 -yl)-; I H-I ,2,4-Triazole- 
1 -ethanol, /?-(4-chlorophenoxy)-a-( I ,  I -dimethylethyl)- 

Triiile Nruiies: BAYFIDAN@, Bayer CropSciencc 
(Germany); BAYFRDAN EW@, Bayer CropScience 
(Germany); BAY KWG 05 19@, Bayer CropScience 
(Germany); BAYTAN@ SEED TREATMENT, Bayer 
CropScience (Germany); BAYTAN 30@ FUNGICIDE, 
Gustafson (USA); PROTEGE ALLEGIANCE BAYTAN“, 
Gustafson (USA) ;  SPINNAKER@; S U M  M IT“; 
TRIADIMENOLQ; TRIAFOL”; TRIAPHOLO 
Prorlucers: Agsin (Singapore); Bayer CropScience 
(Germany); Gustafson (USA) 
Clremiciil Cliiss: Chlorophenoxy; azole 
EPMOPP PC Corle: I2720 1 
Crrliforniri DPR Clieniicrrl Cork: 2307 
EINECS Number: 259-537-6 
Uses: Triadimenol is used to control seed- and soil-borne 
diseases and to provide early season control of foliar 
diseases. It is applied to seeds of barley, corn, oats, rye, 
sorghum and wheat and also to fruits, vegetables and 
ornamentals. 
Hiiniirii toxicity (lotig-t~rii i)(~~): Interinediate-26.600 ppb, 
Health Advisory 
Fish toxicity (tliresli o I ( ~ y ~ ~ ) :  Very lo w-22 94.77 8 8 6 0 p p b. 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mir.x-iiiiuiii Allo wrrble Residue Levels f o r  Triirrlitiietiol 
(40 CFR 180.450): 

Banana 0.2 
Barley, grain 0.05 
Barley, straw 0.2 
Cattle, fat 0.1 
Cattle, meat 0.1 

CROP PPm 

Cattle, inbyp 
Corn, forage 
Corn, grain 
Corn, stover 
Corn, sweet, kernel plus 
cob with husks removed 

Cotton, forage 
Cotton, undelinted seed 

Goat, fat 
Goat, meat 
Goat, inbyp 
Hog, fat 
Hog, meat 

Horse, fat 
Horse, meat 
Horse, inbyp 
Milk 
Oat, forage and hay 
Oat, grain 
Oat, straw 
Poultry, fat 
Poultry, meat 

Egg 

Hog, 1nbyp 

0.1 
0.05 
0.05 
0.05 

0.05 
0.02 
0.02 
0.0 I 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.0 I 
2.5 
0.05 
0.2 
0.0 1 
0.01 
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Poultry, mbyp 0.0 1 

Rye, grain 0.05 
Rye, straw 0.1 
Sheep, fat 0. I 
Sheep, meat 0.1 
Sheep, mbyp 0.1 

Sorghum, grain 0.0 1 
Sorghum, grain, stover 0.01 

Rye, forage 2.5 

Sorghum, forage 0.05 

Wheat, forage 2.5 
Wheat, grain 0.05 
Wheat, straw 0.2 
Ctrrciiiogeri/H(rztrrrl Clrissijkrrtions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
WHO Acute Hazard: Class 111, slightly hazardous 
Endocrine Disruptor: Suspected endocriiie disruptor 
Regultrtory Authority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
Actively registered pesticide in California. 

Description: Colorless solid and white to tan powder. 
Melting point = 82°C. Molecular weight = 293.75. Vapor 
pressure = 3.12 x lo-’’ minHg @ 20°C. 
Permissible Coriceritrtrtioii irr Wtrter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes ofElitry: Inhalation, ingestion, absorbed through the 
skin. 
Htrrrilful Effects rriitl Syiitptonts 
Sliort Term Exposirre: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. Ifinhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 
Lorig Term Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to  ten year period at levels above 10 mgim’ 
complained of  weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 

heartbeat were also found. Based on animal tests, may 
affects human reproduction. 
Poirzts of Atttick: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney. 
Merlictil Surveillunce: If symptoms develop or 
overexposure is suspected, liver or kidney function tests 
may be useful. Liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPK if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give largc 
quantities of  water and induce vomiting. Do not make an 
unconscious person drink or vomit. Note to Phjsiciu~: If 
ingested, remove by lavage or vomiting. Use general 
supportive measures for CNS depression. Use quinidine for 
myotonia. 
References: 

Pesticide Management Education Program, “Triadimenol 
(Baytan) Chemical Fact sheet 7/89,” Cornell University, 
I t h a c a ,  N Y  ( J u l y  1 9 8 9 ) .  
Ii t t p : //p me p . cce . corne 1 I .  ed u i  pro fi I esifii n c-ne in a ti t c i n  t b- 
zirainItriadiinenol/fuii~-prof-triadiiiienol, html 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ T r i a d i m e n o l , ” ,  4 0  C F R  1 8 0 , 4 5 0 ,  
\+\wv.epa.govlpest icides/foodIvie\~toIs.li~In 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Triallate 

Use Type: Herbicide 
CAS Number: 2303- 17-5 
For~iiu/cr: C ,,CI,NOS 
S Y I ~ O I ~ ~ I I ~ S :  Carbamic acid, diisopropylthio-, S-(2,3,3- 
trichloroallyl) ester; Bis( I -metliyletliyl)carbaiiiotliioic acid 
S-(2,3,3-trichloro-2-propenyl) ester; Carbamothioic acid, 
bis( I -methylethyl)-, S-(2,3,3 -trichloro-2-propenyl) ester; 
Caswell No. 870.4; N-Diisopropylthiocarbamic acid S-2,3,3- 
trichloro-2-propenyl ester; Diisopropyltricliloroallyl 
thiocarbamate; NSC 379698; 2-Propeiie-l-tliiol, 2,3,3- 
trichloro-, diisopropylcarbainate; thiocarbainic acid. N -  
diisopropyl-, S-2,3,3-Tricliloroallyl ester; Tri-allate; 2,3,3- 
Trichloroallyl N,N-diisopropyltliiocarbamate; S-2,3,3- 
Trichloroallyl N,N-diisopropylthiocarbaniate; S-(2,3,3- 
T r  i c h 1 o r o a  11 y I )  2 ,3 ,3  - d i is o p ropy1 th iocar  bama t e ; 
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Trichloroallyl diisopropylthiocarbamate; S-(2,3,3-Trichloro- 
2-propenyl)bis( I -methylethyl)carbamothioate 
Trrrrle Nrrnies: AVADEX BW@, Monsanto (USA); 
BUCKLE@, (triallate + trifluralin), Monsanto (USA); CP- 
23426@; DIPTHAL@; FAR-GO’, Monsanto (USA), 
canceled; FARGO@; FORTRESS@, Monsanto (USA); 
OVADEX BW@ 
Producers: Monsanto (USA); Gowan Company (USA) 
Clienriccil Clrrss: Thiocarbamate 
EPMOPP PC Code: 078802 
Criliforniu DPR Clrenzicrrl Code: 49 
ICSC Number: 020 1 
RTECS Number: EZ8575000 
RCRA Nirnzber: U389 
EEC Number: 006-039-00-X 
Uses: Triallate is a pre-emergent or post-emergent herbicide 
used to control a variety ofannual grasses and wild oats on 
several grains, oilseed and vegetable crops. Its use has been 
restricted to use in CO, ID, KS, MN, MT, NE, NV, ND, 
OR, SD, UT, WA, and WY. Its use on canary grass has 
been revoked. Monsanto announced in March, 2004, that its 
brands of triallate products have been sold to Gowan 
Company. 
HUHZUIZ toxicity (lo~zg-ternz)(~~): High-9.10 ppb, Health 
Advisory 
Fish toxicity (tlzreslr 01(1)(~~):  In termed i at e-54.44263 0 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Mrrxiniirm Alloivrrble Resirlire Levels: f o r  Trirrllrte 
(40 CFR 180.314): 

Barley, grain 0.05 
Barley, straw 0.05 

CROP PPm 

Beet, sugar, dried pulp 0.2 
Beet, sugar, roots 0.1 
Beet, sugar, tops 0.5 
Lent i 1 0.05 
Lentil, hay 0.05 
Pea 0.05 
Pea, field, hay 0.05 
Pea, field, vines 0.05 
Wheat, grain 0.05 
Wheat, straw 0.05 
Crrrcinoger?/Hrrzrrrrl CIrrssificrrtiorzs 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class I l l ,  slightly hazardous 
Regulritory Authority: 

EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
RCRA Section 261 Hazardous Constituents 
RCRA Universal Treatment Standards: Wastewater 
(mg/L), 0,003; Nonwastewater (mgikg), 1.4 
EPCRA Section 3 I3 Form R de miniinis concentration 
reporting level: 1 .O% 

Description: Oily, amber liquid (technical) or colorless, 
crystalline solid. May be dissolved in a flammable solvent. 

Practically insoluble in water; solubility = 4 ppm @ 25°C. 
Molecular weight = 304.66. Density = 1.273 @ 25°C; also 
reported 1.04 @ 25°C. Boiling point = 117°C at 0.4 mmHg. 
Melting/Freezing point = 29°C. Vapor pressure = 1.6 x 1 0 ~ ~ 4  
mbar @ 25°C. Log KO, = 3.96. Values above 3.0 are likely 
to bioaccumulate in marine organisms. 
Deternzimtioiz in A ir: F i I te r; none; G rav i me t ric ; N 10s 1 I 
IV(’*’ [Particulates NOR; #0500 (total), #0600 (respirable)] 
Permissible Coricentrrrtion in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Nrrrnzful Effects r rnr l  Symptoms 
Slzort Term Exposure: Low levels oftoxicity. Conccntrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result i n  death. 
Points of Attrrrk: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Merlicrrl Surveillrrnce: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes. occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis cheniical contacts the 
skin, remove contaminated clothing and wash inimediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Nolc fophysician 
or uuthor.ized medical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulinonary iiijury and should be discouraged for at least 72 
hours following exposure. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Triallate,” Offce of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (March 2001). 
~ ~ t t p : l i ~ ~ ~ ~ ~ v . e p a , ~ ~ v / l ~ ~ ~ ~ s ~ t ~ ~ t s l i e e t s / t r i a l l i i t e t : ~ c t . ~ c l t ‘  
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Triallate,” 40 CFR 180.3 14, 
www. epa. gov/pest i c i d esifoodiv i ewto 1 s. Ii t in 



 

870 Triasulfuron 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Triasu Ifu ron 

Use Type: Herbicide 
CAS Nuiiiber: 82097-50-5 
Forntulri: C,,H ,,CIN,O,S 
Synonynis: B enzenesu Ifon am ide, 2 -(2-ch I oroe thoxy)-N- 
[((4-1nethoxy-6-1nethyI- 1,3,5-triazin-2-yl)arino)carbonyl]-; 
2-(2-Chloroethoxy)-N-[((4-methoxy-6-1nethyl- 1,3,5-triazin- 
2-yl)a1nino)carbonyl]benzenesulfona1nide; 1-[2-(2- 
Ch I o ro e t h ox y ) p h en y 1 s u 1 fo n y I ]  - 3 - (4 -in e t h o x y -6 -in e t h y 1 - 
I ,3,5-triazin-2-yl)urea; 3-(6-Methoxy-4-1nethyl- 1,3,5- 
triazin-2-yl)- 1 -[2-(2-chloroethoxy)phenylsulfonyl]urea; 
Urea, N-[2-(2-chloroethoxy)phenylsulfonyl]-N‘-(6-1nethoxy- 
4-methyl- 1,3,5-triazinyl-2-yl)- 
Trrirle Nrinies: AMBER@, Syngenta (Switzerland); CGA 
13 1036@, Syngenta (Switzerland); LOGRAN@; RAVE@, 
Syngenta (Switzerland) 
Prorliicers: Syngenta (Switzerland) 
Climiical Clriss: Sulfonyl urea 
EPMOPP PC Code: 128969 (128985 old EPA code 
number) 
Crilijorniri DPR Clienzicril Code: 5 100 
Uses: Used for the control of annual ryegrass, paradoxa 
grass and a wide range of broadleaf weeds in wheat and the 
post-emergence control of wild radishes in wheat, oats and 
barley. 
Hiinicin toxicity Low-70.00 ppb, Health 
Advisory 
Fish toxicity (tli resli old)(7r): Very low-6 8 600.0006 8 0 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mri-ximunt Allowable Residue Levels f o r  Triusururoit 
(41) CFR 180.459): 

CROP PPm 
Barley, grain 0.02 
Barley, straw 2.0 
Cattle, fat 0.1 
Cattle, kidney 0.5 
Cattle, meat 0. I 
Cattle, mbyp, 

except kidney 0.1 
Goat, fat 0.1 
Goat, kidney 0.5 
Goat, meat 0.1 
Goat. mbyp, except kidney 0.1 

Grass, hay 2.0 
Hog, fat 0.1 

Hog, meat 0.1 
Hog, mbyp, except kidney 0.1 
Horse. fat 0. I 

Grass, forage 7.0 

Hog, kidney 0.5 

Horse, kidney 0.5 
Horse, meat 0.1 
Horse, inbyp, 
except kidney 0.1 

Milk 0.02 
Sheep, fat 0.1 
Sheep, kidney 0.5 
Sheep, meat 0.1 

except kidney 0.1 

Wheat, grain 0.02 
Wheat, straw 2.0 

Sheep, mbyp, 

Wheat, forage 5.0 

C(irciiiogeii/Hrizarrl Clrissijicritioiis 
U.S. EPA Carcinogens: Group E, Unlikely a carcinogcn 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Description: White crystalline solid. Soluble in water. 
Molecular weight = 401.85. Melting point = 178.1°C. 
Iiiconipatibilities: Slowly hydrolyzes in water, releasing 
ammonia and forming acetate salts. 
Pernzissible Concentrution in Writer: No criteria set. 

om spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin, 
ingest ion. 
Hrirnzfil Effects rind Synzptotizs 
Short Teriiz Exposure: Contact with eyes or skin may cause 
irritation or burns. Inhalation should be avoided; use 
NIOSH-approved air purifying respirators for pesticides. 
May be harmful if swallowed. Skin contact may cause 
allergic reaction. 
Long Ternz Exposure: Repeated or prolonged contact may 
cause skin and lung sensitization, resulting in allergies. 
Points of Attrick: Skin. 
Medicrd Surveillriiice: Evaluation by a qualified allergist, 
including careful exposure history and special testing, may 
help diagnose skin allergy. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give l a y  
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“ T r i a s u l f u r o n , ”  4 0  C F R  1 8 0 . 4 5 9 ,  
w\v\v. e pa. jiovipes t i c i d e s h o d  i ewto I s . h t m 



 

Triazophos 871 
~~~ ~ 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Tri azam a te 

Use Type: Insecticide 
CAS Number: 1 12 143-82-5 
Forniulri: C,3H,2N,0,S 
Syrioriynzs: Acetic acid, [( 1 -((dimethylamino)carbonyl)-3- 
(1,l  -dimethylethyl)- 1 H- 1,2,4-triazol-5-yl)thio]-, ethyl ester 
(9CI); Ethyl(3-tcrl-butyl- 1 -dimethylcarbainoyl-1H- I ,2,4- 
triazol-5-y1thio)acetate 
Trrrrle Nrinzes: AZTEC@, BASF Agricultural Products 
(Germany); RH-7988@; RH-7988-25 Wa experimental 
aphicide in  water-soluble pouches 
Producers: BASF Agricultural Products (Germany); Oinya 
Agro (Switzerland) 
Clr eniicril Clriss: U nc lass i fied 
EPA/OPP PC Corle: 128 I00 
Crrliforniri DPR Clreniicril Code: 55 17 
Uses: Not registered in  the U.S. Used to control root aphids 
on fir Christmas trees and apple trees. 
Crr rciri ogen/Hrrzrrrrl ClrissiJicritiorrs 
U.S. EPA Carcinogens: Not likely a carcinogen 
WHO Acute Hazard: Class 11, moderately hazardous 
~irlconzprrtibilities: May not be compatible with nitrates. 
Moisture may cause hydrolysis or other forms of 
decomposition. 
Deternziizrition in Air: Ionization. NIOSH IV(“) 
Method#1450, Esters 
Permissible Concentrrition ill Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes uf Entry: Inhalation, passing through the skin, 
ingestion, 
Hrrrii fir1 Effects r i d  Syniptonis 
Short Term Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Lorig Term Exposirre: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attack: Liver, lungs, skin. 
Merlicrrl Siirveillrince: Be fore beg i nn  i ng employ men t and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 

overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention inimediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Triazop hos 

Use Type: Insecticide 
CAS Nuniber: 240 17-47-8 
Forniiilrr: C ,ZH ,6N30 ,PS 
Synuriyms: 0,O-Diethyl 0-( 1 -phenyl-lH-l,2,4-triazoI-3-yl) 
p h o s p h o r  o t h i o a t e  ; 1 - P h e n y I - 3 - ( 0 , O -  d i e t h y I - 
thionophophory1)- 1,2,4-triazole; I -Phenyl- 1,2,4-triazolyl-3- 
(0,O-diethylthionophosphate); Phosphorothioic acid, 0,O- 
diethyl 0 - (  1 -phenyl-1 H- 1,2,4-triazol-3-yl) ester 
Trrrrle Nrrnies: HILAZPOPHOS@, Hindustan Insecticides 
(India); HOE 2960 OJ@; HOE 002960@; HOSTATHION’, 
AgrEvo (Germany), Bayer CropScience (Germany); 
SUTATHION@, Sudarshan Chemical Industries (India) 
Prororlircers: Agsin (Singapore); AgrEvo (Germany), Bayer 
Crop Sc i e n ce S i e 111 sg I ti ess 
International. GmbH (Germany); Gharda Chemicals (India); 
Hindustan Insecticides (India); Hunan Tianyu Pesticide 
Chemical Group (China); Sanonda Ltd. (Australia); 
Sanonda Zhengzhou Pesticide Co. Ltd. (China); Shenzhen 
Guomeng Industry Co., Ltd. (China); Sudarshan Chemical 
Industries (India) 
Clr eniicul Clrrss : 0 r gan o ph o s p h at e 
EPMOPP PC Cork: 344600 
Criliforniri DPR Clreniicril Code: 3543 
R TECS Nuniber: TF5 63 5 000 
Uses: Not registered in the U.S. Triazophos is a broad 
spectrum insecticide and acaricide used to control sucking 
and chewing pests on a variety of crops, including cotton, 
rice, corn, beets and fruit trees. 
Crircirzogen/Huzcrrllz/Hirzrirrl Clrissijicrrtions 
WHO Acute Hazard: Class 1 b, highly hazardous 
R e p  fritory Autliority: 

EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 500 Ib (227 kg) 

( G er m any) ; B i es t erfe I d 



 

872 Tribenuron-methvl 

EPCRA Section 304 RQ: EHS, 1 Ib (0.454 kg) 
DOT Inhalation Hazard Chemicals 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: Tan, oily liquid. Slightly soluble in water; 
solubility = 40 mg/L @ 25°C. Molecular weight = 313.30. 
Determinatiorz in Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chromatography/Flame ionization 
detection; NlOSH IV''x', Method #5600, Organophosphorus 
Pesticides. 
Pernzissible Concentration in Water: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrrntjirl Effects and Syntptonts 
Slrort Ternz Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hypermotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss ofconsciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action of  acetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action of the  enzymes is reestablished after new 
enzymes are formed. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 
nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Points of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Merlicul Sit r veillrin ce: M e d i c a I observat ion is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
FirstAid: Eyes: Speed in removing material from skin is of 
extreme importance. Eye contact can cause dangerous 
amounts of  these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarm or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin 
Get medical aid. Skin and/or eye contact can cause 
dangerous amounts of  these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for organophosphate pesticides, immediately 
flush skin with plenty of  soap and water for at least 15 
minutes while removing contaminated clothing and shoes. 
Shampoo hair proinptly if contaminated. Ingestion. Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do NOT 
induce vomiting.* If conscious, alert, and able to swallow, 

Appendix B) 

rinse mouth and have victim drink 4 to 8 ounces of  water do 
NOT induce vomiting but immediately administer slurry of 
activated charcoal (2 oz in 8 oz of  water). If victim is 
unconscious or having convzilsions, do nothing except keep 
victim warm. *In sotiic cases yozi may he specijkally 
instrzicted by poison control to induce voiiiiting by 1.voj11' o j 2  
tablespoons of syrup of ipecac (adult) washed down with a 
cup of water. Do N O T  give activated charcoal before or 
with ipecac syrup. Inhalation: Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides, 
immediately remove the victim from the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use mouth-to-mouth 
resuscitation; use bagimask apparatus. If breathing is 
difficult, administer oxygen through bagimask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note to physician or azrthorized tnedical personnel. 
Administer atropine, 2 mg (ID0 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes unt i l  signs of  
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 m g  
mgikg ofatropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appear 
to be obstructing the airway; intubate if necessary. Notes lo 

physician or authorized medical personnel: N- 
methylpyridinium-2-aldoxime (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of  
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on the specific agent) to be effective. Give 2- 
PAMCl (Pralidoxime; Protopam), 2.5 gin i n  100 ml o f  
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gm of 2-PAMCI in 3 1111 of  distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
References: 

California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

Tribenuron-methyl 

Use Type: Herbicide 
CAS Number: 10 1200-48-0 
Fomiirlri: C,,H,,N,O,S 
S'nonynts: Benzoic acid, 2-[((((4-methoxy-6-methyl- 1,3,5- 
triazin-2-yl)1netliylamino)carbonyl)a1iii1io)si1lfo1iyl]-, methyl 



 

Tribufos 873 

ester; Benzoic acid, 2-[((((4-metlioxy-6-methyl- 1,3,5- 
triazin-2-yl)-N-methyla1ni1io)carbonyl)a1nino)sulfonyl]-, 
methyl ester; 2-[((((4-Methoxy-6-1nethyl- 1,3,5-triazin-2-yl)- 
methylainino)carbonyl)amino)sulfonyl)-, methyl ester; 
Met h y 1 2 - [ (( (( 4 -in e t h o x y - 6 -in e t h y I - 1 ,3 , 5 - t r i az i 11-2 - 
y I )m e t h y 1 am i n 0) carbon y I )  am in 0) s u 1 fo  n y I ]  benzoate ; 
Sulfinethmeton-methyl 
Tririle Nirnzes: ALLY@, DuPont Crop Protection (USA); 
CANVAS@, DuPont Crop Protection (USA); DPX-L-5300*, 
DuPont Crop Protection (USA); EXPRESS*, DuPont Crop 
Protection (USA); EXPRESS@-75 DF, DuPont Crop 
Protection (USA); HARMONY EXTRA@, DuPont Crop 
Protection (USA); INL-5300@, DuPont Crop Protection 
(USA); L 5300@, DuPont Crop Protection (USA); 

Producers: DuPont Crop Protection (USA); Epochem Co., 
(China); Ki-Hara Chemicals Ltd. (UK) 
Cli emicrrl Clrrss: Triazi n y I su 1 fon y I urea 
EPMOPP PC Corle: 128887 
Crrlifioririrr DPR Clieniicrrl Code: 233 8 
ICSC Number: 1 3 5 9 
R TECS Nunzber: DH3 565000 
EEC Nimiber: 607- 177-00-9 
Uses: Used to control annual grasses and broadleaf weeds 
on barley, blueberries, oats, wheat, flax and rape seed 
(cano I a). 
Humcni toxicity (loiig-teri~i)(~~): H igli-5.60 ppb, Health 
Advisory 
Fish toxicity ( t I i re~l io l i~( ’~) :  Very low-25 1 188.643 15 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Cirrciiiogeii/Hirzrrrrl Clirssificcitions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION or WARNING 
Regulirtory Authority: 

EPCRA Section 313 Form R de mininiis concentration 
reporting level: 1 .O% 

Description: Off-white to brown crystalline solid. Slight 
pungent odor. Soluble in water. Melting point = 141°C. 
Molecular weight = 395.40. Log KO, = -0.439. Unlikely to 
bioaccuinulate in marine organisms. 
Peruiissible Conceiitrirtioii in Wirter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, passing through the skin and 
ingestion. 
Hrrrnlful Effects iriirl Syniptoriis 
Sliort Term Esposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis i n  the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Loiig Term Esposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 

MATRIX@ 

been observed in both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Points of Attack: Liver, lungs, skin. 
Merlicrrl Surveilliriice: Before beg i nn  i ng em p I o y men t and 
at regular times after that, for those with frequent or 
potentially high exposures, the following is recommended: 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 

contact lenses at once and irrigate immediately for at least 
1.5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPK if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

Pesticide Management Education Program, 
“Tribenuron methyl (Express) Herbicide Profile 6/89,” 
Cornell University, Ithaca, NY (June 1989). 
http://pmep.cce.cornell.edu/profiles/herb- 
growthreg/sethoxydim-vernolateitri benuron- 
methyliherb-prof-tribenuron-metli.litnil 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Tri bufos 

Use Type: Herbicide, defoliant, plant growth regulator 
CAS Number: 78-48-8 
Foriaulrr: C ,2H270PS3 
Synoiiyiiw: A 13-258 12; Butyl pliospliorotritliioate; Caswell 
No. 864; Fosforotritioato de S,S,S-tributilo (Spanish): 
Merplios-oxide; Phosphorotritliioic acid, S,S,S-tributyl ester: 
TBTP; Tribufos; S,S,S-Tributyl phosphorotrithioate; S,S,S- 
Tributyl trithiophosphate 
Trrrrle Nrrnies: B-1776*; BUTIFOS@; BUTIPHOS@. 
canceled; CHEMAGRO@ 1776; CHEMAGRO* B-1776; 
DE-GREEN@; DEF@, Bayer CropScience (Germany); DEF 
DEFOLIANT@, Bayer Crop Sc ience (Germany); DE LEA F 
DEFOLIANT@; EASY OFF*-D; E-Z-OFF@ D; FOLEX‘, 
6EC, AMVAC Chemical (USA); FOS-FAl,I,@ A; ORI‘HO’ 
phosphate defoliant 
Prorlucers: AMVAC Chemical (USA); Bayer CropScience 
(Germany); Cerexagri (France); Micro-Flo (USA) 
Clieiiiicrrl Clirss: Organophosphate 



 

874 Tribufos 

EPMOPP PC Corle: 07480 1 
Crrliforriici DPR Clieniicril Corle: 1 90 
RTECS Nuniber: TG542.5000 
Uses: Tribufos is an organophosphate defoliant used for 
cotton crops. It is specifically used to defoliate cotton in 
preparation for machine harvesting. It was first registered in 
the United States in 1961. Tolerances for tribufos were 
revoked in July, 2002, because the specific tolerances are 
either no longer needed or are associated with food uses that 
are no longer registered in the United States. 
Human toxicity (lor~g-terni)(~~): High-1.46444 ppb, CHCL 
(Chronic Hurnan Carcinogen Level) 
Fish toxicity (tlr re~liolrl)(~”: I n termed i at e- 1 3.3 4.5 5 90 p pb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crircirioge~i/Hrrzrirrl Clcrssijica tions 
U.S. EPA Carcinogens: Likely carcinogen in high doses; 
not likely carcinogen in low doses. 
Label Signal Word: CAUTION, WARNING or DANGER 
Regulirtory Autlrority: 
* Actively registered pesticide in California. 

FIFRA, 180.3(5); class of cholinesterase-inhibiting 
pesticide 
DOT Inhalation Hazard Chemicals 
EPCRA Section 3 13 Form R de miniinis concentration 
reporting level: 1 .0% 

Description: Clear, colorless to light yellow liquid. 
Mercaptan-like odor. Insoluble in water. Molecular weight 
3 14.54. Density = 1.06 @ 20°C. Boiling point = 150°C @ 
0.3 @ mmHg. Melting/Freezing point = < -25°C. Vapor 
pressure = 1.6 x minHg @ 20°C. Log KO, = 5.68. 
Values above 3.0 are likely to bioaccuinulate in marine 
organisms. 
Iriconipcrtibilities: Alkaline materials. 
Deterrtiirrrition iri Air: OSHA versatile sampler-2; 
To 1 ue ne/Ace t one; Gas chromatograph y/F lain e ion iza t io n 
detection; NIOSH IV‘’’), Method #5600, Organophosphorus 
Pesticides. 
Perrtiissible Coriceritrrrfiori in Writer: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Hrirnlful Effects riirrl Synip fonis 

S/rort Term Exposure: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; dizziness; nausea, stomach cramps, diarrhea, and 
vomiting; increased blood pressure; profuse sweating; 
hyperinotility, hallucinations; irritability; tingling of the 
skin; drowsiness; slow heartbeat; convulsions; fluid in lungs; 
loss of consciousness; incontinence; breathing stops; death. 
Organophosphates inhibit the action ofacetylcholinesterase 
enzymes, and alter the way in which nervous impulses are 
transmitted. The effects can last for hours, days, or much 
longer. The action ofthe enzymes is reestablished after new 
enzymes are formed. 
Long Term E.rposure: Choliiiesterase inhibitor; cumulative 
effect is possible. Organophosphates may damage the 

nervous system with repeated exposure, resulting in 
convulsions, respiratory failure. May cause liver damage. 
Poirits of Aftack: Respiratory system, central nervous 
system, cardiovascular system, blood cholinesterase. 
Merlicrr l i s 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary iiijury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Speed in  removing material fiom skin is of’ 
extreme importance. Eye: Contact can cause dangerous 
amounts of these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarin or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin:  
Get medical aid. Skin and/or eye contact can cause 
dangerous amounts of these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for organophosphate pesticides, immediately 
flush skin with plenty of soap and water for at least 15 
minutes while removing contaminated clothing and shoes. 
Shampoo hair promptly if contaminated. Ingeslion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do NOT 
induce vomiting.* If conscious, alert, and able to swallow, 
rinse mouth and have victim drink 4 to 8 ounces ofwater do 
NOT induce vomiting but immediately administer slurry of 
activated charcoal (2 oz in 8 oz of water). If victim is 
unconscious oi+ huving convulsions, do nothing except keep 
victim warm. * / n  some cmes you may be spec.ificollj> 
inslructed by poison control to id l i ce  voiiiiling by i w y  of’? 

Iablespoons of’syriip of’ ipecac (udiil~) w~isI7ed down \vith (1 

clip of water. Do NOT give activated charcoal before or 
with ipecac syrup. Inhulution; Get medical aid. Do not 
contaminate yourself. Wearing the appropriate PPE 
equipment and respirator for organophosphate pesticides, 
immediately remove the victim froiii the contaminated area 
to fresh air. If the victim is not breathing, administer 
artificial respiration. Do NOT use moLitli-to-moLitli 
resuscitation; use bagiinask apparatus. If breathing is 
difficult, administer oxygen through baghiask apparatus 
until medical help arrives. Do not leave victim unattended. 
Note lo physician or uiithorized inedicnl pei~onncl .  
Administer atropine, 2 ing (1/30 gr) intramuscularly or 
intravenously as soon as any local or systemic signs or 
symptoms of an intoxication are noted; repeat the 
administration ofatropine every 3 to 8 minutes until signs of 
atropinization (mydriasis, dry mouth, rapid pulse, hot and 
dry skin) occur; initiate treatment in children with 0.05 mg 
mg/kg of atropine; repeat at 5 to 10 minute intervals. Watch 
respiration, and remove bronchial secretions if they appeai- 

Sir r veillcin ce: M e d i c a I o b s e r vat i on 
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to be obstructing the airway; intubate if necessary. Notes to 
physician 01” authorized niedical personnel: N- 
inethylpyridiniuin-2-aldoxiine (2-PAMCI) when used in 
conjunction with atropine reacts with the phosphorylated 
cholinesterase, thereby restoring normal activity to by 
removing the phosphorylating group. The combination of 
these two chemicals is synergistic and must be administered 
within minutes to a few hours following exposure 
(depending on tlie specific agent) to be effective. Give 2- 
PAMCI (Pralidoxime; Protopam), 2.5 gin in 100 in1 of 
sterile water or in 5% dextrose and water, intravenously, 
slowly, in 15-30 minutes; if sufficient fluid is not available, 
give 1 gin of 2-PAMCI in 3 in1 of distilled water by deep 
intramuscular injection; repeat this every half hour if 
respiration weakens or if muscle fasciculation or 
convulsions recur. Also Diazepam, an anticonvulsant, might 
be considered. 
Re fereiices: 

U.S. Environmental Protection Agency, “Interim 
Reregistration Eligibility Decision (IRED), Tribufos,” 
Office of Prevention, Pesticides and Toxic Substances, 
W a s h i n g t o n ,  D C  ( S e p t e m b e r  2 0 0 0 ) .  
http:il\?l\~~w.epa.SoviRF,Ds!2 I45 ired.pdf 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, “Tribufos Facts.” (October 2000). 
I i t t~~: / l~~c\ iw.~~~a .~oviKEDs/ fac tshce ts /2  145iredlact.pdf 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Tributyltin Chloride 

Use Type: Rodent repellant, antifoulant, and inicrobiocide 
CAS Nuiiiber: 146 1-22-9 
Forinulu: C , H2,C I Sn 
Syiioiiynzs: Chlorotributylstannane; 0,O-Dimethyl 
dithiobis(thioformate); Diinexan; Diinexano; Formic acid, 
dithiobis(t1iio-, O,O-dimethyl ester; Thioperoxydicarbonic 
acid [[(HO)C(S)],S,], diinethyl ester; Stannane, 
tributylchloro-; Tributylchlorostannane; Tri-n-butyltin 
chloride; Tri-n-butylzinn-chlorid (German) 
Trrrrle Nrimes: BIOMET@ 12 RODENT REPELLENT, 
Atofina Chemicals (USA), canceled 7/1/1987 
Prurlucers: At o fi na C hem ica I s ( U S A) 
Cireiiiicrrl Clriss: Organotin 
EPMOPP PC Cork: 083 107 
Crilijioririri DPR Clieiiiicrrl Cork: 1 89 1 
Uses: Tributyltin compounds have been registered as 
molluscicides, as antifoulants on boats, ships, quays, buoys, 
crabpots, fish nets, and cages, as wood preservatives, as 
slimicides on masonry, as disinfectants, and as biocides for 
cooling systems, power station cooling towers, pulp and 
paper mills, breweries, leather processing, and textile mills. 
Crrrcirrogeii/Hrrzrirrl Clrissij7critioiis 
Label Signal Word: WARNING 

Endocrine Disruptor: Known Endocrine Disruptor. 
Regukrtory Authority: 

Actively registered pesticide in California. 
Marine pollutant (49CFR, Subchapter 172.10 1, Appendix 
B) as tributyltin compounds 
The Food and Drug Administration (FDA) regulates the 
use of some organic tin compounds in coatings and 
plastic food packaging. 

Iiiconiprrtibilities: Violent react ion with ox id izers , bar i ti in, 
potassium. and sodium. When heated to decomposition or 
on contact with acids or acid fumes, may produce highly 
toxic chloride fumes; deadly phosgene gas may be formed. 
May cause pitting of some metals. 
Perniissible Exposure Liiiiits in Air: OSHAtNIOSH, and 
ACGIH ( I )  TWA is 0.1 mg/in’ (for t in  organic compounds) 
and ACGIH STEL is 0.2 ing/in3. The notation “skin” is 
added indicating the possibility of cutaneous absorption. 
The NIOSH‘’) IDLH level = 25 m g h ’  (as Sn). 
Determirzrrtiun iii Air: Filter/XAD-2@ (tube); Acetic 
a c i d / C I - 1 3 C N ;  H i g h - p r e s s u r e  l i q u i d  
cliroinatograpliy/Grapliite furnace atomic absorption 
spectrometry; NlOSH IV(”), Method #5504, Organotin 
compounds. 
Permissible Coiiceiitrritioii iii Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
No criteria set, but EPA‘”) has suggested a permissible 
ambient goal of 1.4 pg/L based on health effects. 
Hrrriilftl Effects r r i r r l  Syniptonrs 
Slrorr Terni Exposure: Irritates the eyes, skin, and 
respiratory tract. Contact may cause skin burns. Inhalation 
can cause coughing, wheezing and/or shortness of breath. 
Toxic hazard rating is high for oral, intravenous, 
intraperitoneal administration. This material causes swelling 
of the brain and spinal cord. Exposure may result in  
muscular weakness and paralysis, leading to respiratory 
failure, convulsive movements, closure of eyelids and 
sensitivity to light, headaches, and EEG changes, headache, 
dizziness, psychological and neurological disturbances, 
vertigo (an illusion of movement), sore throat, cough. 
abdominal pain, nausea, vomiting, diarrhea, urine retention, 
paresis, focal anesthesia, pruritus. Higher levels can cause 
unconsciousness, collapse and dcath. 
Loirg Teriii Esposure: Repeated or prolonged contact can 
cause dermatitis; dry and cracked skin. May cause brain 
damage, hepatic necrosis; kidney damage. 
Poiiirs of Attrick: Skin, brain, kidneys. 
Medicril Siirveillrriice: Tests to measure total t in  and 
specific organotin compounds in blood, urine, feces, and 
body tissues. Norinally, sinall amounts of t in  can be found 
in the body because of the daily exposure to sinall amounts 
in  the food. Therefore, the available tests cannot tell you 
when you were exposed or tlie exact amount of t in  to which 
you were exposed, but can help determine if you were 
exposed to an unusually high amount oftin in the ncar past. 
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Kidney function tests. Psychological testing. Examination of 
the nervous system. EEG 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
vomiting when forinulutions contuining petrolcuin solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Rejeren ces: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Inforination Profile, Tributyltin,” Oregon State 
University, Corvallis, OR (September 1993). 
http://pmep.cce.cornell.edu/profiles/extoxnet/pyrethrins- 
zirainitributyltin-ext.html 
International Programme on Chemical Safety (IPCS), 
“Environmental Health Criteria, Tributyltin 
Compounds,” Geneva, Switzerland ( 1990). 
h t tp :/iwww . i nc hem. or p i  doc ti men t siehcie hcie hc 1 1 6. h tin 
#SectionNumber: 1 . 1  
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Tributyltin Fluoride 

Use Type: Fungicide, antifoulant, and inicrobiocide 
CAS Nirniber: 1983- 10-4 
Forniirlrr: C , ?HZ,FSn 
Synoriynzs: Fluorotributylstannane; Stannane, tributyltluoro- 
; Tri-n-butyltin flouride; Tributylflourostannane 
Clieiiiicrrl Clrrss: Organotin 
EPMOPP PC Code: 083 1 12 
Cdiforniri DPR Clieniical Code: 1030 
Uses: Not registered in  the U.S. Most uses are for 
antifouling products for boat hulls, paints, fishing gear and 
other marine applications. 
Regulrrtory A utliority: 

Actively registered pesticide in California. 
EPCRA Section 313 Forin R de niinirnis concentration 
reporting level: 1 .O% 
Marine pollutant (49CFR, Subchapter 172.10 I ,  Appendix 
B) as tributyltin compounds 

Iirconif~rrtibilities: Violent reaction with oxidizers, barium, 
potassium. and sodium. 
Permissible Esposure Liiiiits in Air: OSHAfNIOSH, and 
ACGIH (1)  TWA is 0.1 mgiin’ (for tin organic compounds) 
and ACGIH STEL is 0.2 ing/in3. The notation “skin” is 

added indicating the possibility of cutaneous absorption. 
The NIOSH‘’) IDLH level = 25 ing/in3 (as Sn). 
Deterininutiori in Air: Filter/XAD-2@ (tube); Acetic 
a c i d / C H , C N ;  H i g h - p r e s s u r e  l i q u i d  
chromatography/Graphite furnace atomic absorption 
spectrometry; NIOSH IV(’8), Method #5504, Organotin 
compounds. 
Pernzissible Coiiceritrrrtioii in Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
No criteria set, but EPA‘”) has suggested a permissible 
ambient goal of 1.4 pg/L based on health effects. 
Hrrritzful Effects r r n d  Syniptonis 
Short Term E,~po.wre: Irritates the eyes, skin, and 
respiratory tract. Contact may cause skin burns. Inhalation 
can cause coughing, wheezing and/or shortness of breath. 
Toxic hazard rating is high for oral, intravenous, 
intraperitoneal administration. This material causes swelling 
of the brain and spinal cord. Exposure may result in 
muscular weakness and paralysis, leading to respiratory 
failure; convulsive movements; closure of eyelids and 
sensitivity to light; headaches, and EEG changes, headache, 
dizziness, psychological and neurological disturbances, 
vertigo (an illusion of movement), sore throat, cough, 
abdominal pain, nausea, vomiting, diarrhea, urine retention, 
paresis, focal anesthesia, pruritus. Higher levels can cause 
unconsciousness, collapse and death. 
Lorig Term Exposure: Repeated or prolonged contact can 
cause dermatitis; dry and cracked skin. May cause brain 
damage, hepatic necrosis, kidney damage. 
Points of Attuck: Skin, brain, kidneys. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifiing upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not intlitce 
voniiling ~vhenfol-ii7iilafions containing petroleui~~ solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
References: 

EXTOXNET, Extension Toxicology Network, “Pesticide 
Information Profile, Tributyltin,” Oregon State 
University, Corvallis, OR (September 1993). 
http://pmep.cce.cornell.edti/profiles~extoxiiet/pyreth~iiis- 
ziraiii/tributyltiii-ext.html 
International Programme on Chemical Safety (IPCS), 
“Environmental Health Criteria, Tributyltin 
Compounds,” Geneva, Switzerland ( 1990). 
h t t p ://www . i nc hem. orgidocu me n t siehciehcle h c 1 I 6. h t in 
#SectionNumber: 1 . 1  
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California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997). 

Tric h Iorfon 

Use Type: Insecticide 
CAS Number: 52-68-6 
Foriiurlu: C,H,CIjO,P; (CH,O),POCHOHCCI, 
Alert: Use of trichlorfon in the U.S. for food and feed 
applications was canceled in 1995. 
Synoriyms: Chlorophos; Chlorophthalm; Chloroxyphos; 
Clorofos (Russian); DETF; Di1nethoxy-2,2,2-trichloro-I- 
hydroxy-ethylphosphiiie oxide; 0, 0-Dimethyl (1 -hydroxy- 
2,2,2-trichloraethyl)phosphat (German); 0,O-Dimethyl ( 1  - 
h y d ro xy-2,2,2 - t r i c h I o rae t h y I )  p h o s p h o n saeu re ester 
( G e r m a n ) ;  0 , O - D i m e t h y l  ( 1  - h y d r o x y - 2 , 2 , 2 -  
trichloroethyl)phosphonate; Dimethyl l-liydroxy-2,2,2- 
trichloroethylphosphonate; 0,O-Dimethyl (2,2,2-trichloro- 
1 -hydroxyethyl)phosphonate; Diinethyl (2,2,2-trichloro- 1 - 
hydroxyethy1)phosphonate; O,O-Diinetil-(2,2,2-tricloro- 1 - 
idrossi-etil)-fosfoiiato (Italian); ENT 19,763; Foschlorein 
(Polish); I-Hydroxy-2,2,2-trichloroethylphosphonic acid 
dimethyl ester; Hypodermacid; Methyl chlorophos; 
Metifonate; Metrifonate; Metriphonate; NCl-C5483 1 ; 
Phoschlor; Phosphonic acid, (2,2,2-trichloro- I - 
1iydroxyethyl)-, dimethyl ester; Polfoschlor; Trichlorofon 
(Dutch); 2,2,2-Trichloro- 1 -hydroxyethyl-phosphonate, 
dimethyl ester; (2,2,2-Trichloro- 1 -hydroxyethyl)phosphonic 
acid dimethyl ester; Trichlorophene; Trichlorphon 
Trrrrle Nrrnzes: A E R O L  1 ( P E S T I C I D E ) @ ;  
AGROFOROTOX@; ANTHONG; BAY 15922@, Bayer 
Cropscience (Germany); BAYER 15922@, Bayer 
Cropscience (Germany); BAYER L 13/59@, Bayer 
Cropscience (Germany); BILARCIL'; BOVINOXs, 
canceled; BRITON@; BRITTEN@; CEKUFON@; 

COMBOT"; COMBOT EQUINE@; DANEX@, canceled; 
DEP (PESTICIDE)@; DEPTHON"; DIMETOXQ; 
DIPTEREX@, Bayer Cropscience (Germany); DIPTEREX@ 
50, Bayer Cropscience (Germany); DIPTEVU@; 
DITRIFON"; DY LOX@, Bayer Cropscience (Germany); 
DYLOX-METASYSTOX-RQ, Bayer Cropscience 
(Germany); DYREX@; DYVON@; EQUINO-ACI D"; 
EQUINO-AID@; FLIBOL E@; FLIEGENTELLE@; 
FOROTOX"; FOSCHLOR"; FOSCHLOR R@; FOSCHLOR 
R-50@; LEIVASOM@; LOISOL@; MASOTEN", Bayer 
Healthcare (Germany), canceled 811 l i l987; MAZOTEN"; 
NEGUVON@, Bayer CropScience (Germany); NEGUVON 
A@, Bayer Cropscience (Germany); PHOSCHLOR R50@; 
PROXOL@, Bayer Cropscience (Germany); RICIFON@; 
RITSIFON@; SATOX 2OWSC@; SOLDEPa; SOTIPOX"; 
TRICHLOKPHON FNQ; TRINEX@; TUGON@; TUGON 
FLY BAIT@; TUGON STABLE SPRAY@; VERMICIDE 

CHLORAK@; C H L O R O F T A L M ~ ;  CICLO-SOM@; 

BAYER 2349@; VOLFARTOL@; VOTEXIT@; WEC 50"; 
WOTEXlT@ 
Producers: Agsiii (Singapore); Alcotan Laboratories 
(Spain); Bayer CropScience (Germany); Calliope (France); 
Epochein Co., (China); Hokko Chemical Industry (Japan); 
Hunan Tianyu Pesticide Chemical Group (China); 
I.N.D.I.A. Industrie Chiiniche (Italy); Miles (USA); 
Saeryung Chemicals (South Korea); Sankei Chemical 
(Japan); Sanonda Zhengzhou Pesticide Co. Ltd. (China); 
Shenzhen Guomeng Industry Co., Ltd. (China); Sinon 
Corporation (Taiwan); Takeda Chemical Industries (Japan) 
Clrenticril Cl(rss: Organophosphate 
EPMOPP PC Code: 05790 1 
Criliforiih DPR Clieniictrl Corle: 88 
ICSC Number: 0585 
RTECS Nirmber: A0700000 
EEC Nirnzber: 0 15-02 1-00-0 
EINECS Number: 200- 149-3 
Uses: Trichlorfon has non-agriculture uses on golf course 
turf, home lawns and similar venues, and in non-food 
contact areas of food and meat processing plants. Also on 
ornamental shrubs and plants, and ornamental and bait fish 
ponds. Overseas, trichlorfon is used as cattle pour-on, which 
is classified as a food-use. I t  is used against insects such as 
lepidopteran larvae (caterpillars), white grubs, mole 
crickets, cattle lice, sod webworms, leaf miners, stink bugs, 
flies, ants, cockroaches, earwigs, crickets, diving beetles, 
water scavenger beetles, water boatman, backswimmers, 
water scorpions, giant water bugs and pillbugs. Use of all 
food and feed uses in the U.S. were voluntarily canceled 
November 2 I ,  1995. I t  was used on Brussels sprouts, barley. 
beets, blueberries, beans (dry and snap), corn, field corn, 
popcorn, sweet corii, cotton, cow peas, liina beans, 
tomatoes, cabbage, carrots (including tops), cauliflower, 
collards, cowpeas, southern peas, black-eyed peas, crowder 
peas, pumpkins, collards, lettuce and alfalfa, cotton, 
peanuts, peppers, pumpkins, tobacco, soybeans and 
treatment to inaiiure. 
Hutii(~ii toxicity Intermediate- 14.00 ppb, 
Health Advisory 
Fish toxicity (tliresli 0 1 1 ) ( ~ ~ ) :  I tit erined i a t e-24.997 7 3 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  Mriximuni Allowtrble Resirlire Levels,for Triclilorfim 
(40 CFR 180.198): The Maximum Residue levels for cattle 
fat, cattle meat, and cattle ineat byproducts (mbyp) are 0.1 
PP'n. 
Crrrciiiogeii/Hrizrrrrl Clrrssificrrtioiis 
U.S. EPA Carcinogens: Likely carcinogen i n  high doses; 
Unlikely carcinogen in low doses 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class 11, moderately hazardous 
Regirlrtory Aiitlrority: 

Air Pollutant Standard Set (former USSR)"5. '-') 
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AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California 
Clean Water Act: Section 3 1 1  Hazardous SubstancesiRQ 
40CFR117.3 (same as CERCLA, see below) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
Dropped from Extremely Hazardous Substance (EPA- 
SARA) in 1988 
EPCRA Section 3 13 Form R de /77inintis concentration 
reporting level: 1 .O% 
U.S. DOT Inhalation Hazard Chemicals as 
organophosphates 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

Description: White to pale yellow crystalline solid. Ethyl 
ether odor. Slightly soluble in  water; rapid hydrolysis. 
Molecular weight = 257.42. Boiling point = 100°C @ 
1 mmHg. MeltingiFreezing point = 83-84°C. Vapor Pressure 
= 7.6 x I O - ~  inbar @ 20°C. Hazard Identification (based on 
NFPA-704 M Rating System): Health 2, Flaininability 1,  
Reactivity 0. 
Iiiconzp~rtibilities: A lkal ine materia Is, e . g . , I i me, 1 i me su I fur, 
etc. Corrosive to iron and steel. 
Permissible Eqmsurc Limits iii Air: The former USSR“’, 
4-3) has set an MAC in workplace air of 0.5 m g h ’  and in 
ambient air in residential areas of 0.04 iiigiin’ on a 
momentary basis and 0.02 ingiin’ on a daily average basis. 
Deterriiirzrrtioir iii Air: OSHA versatile sampler-2; 
TolueneiAcetone; Gas chroinatographyiFlame photometric 
detection for sulfur, nitrogen, or phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.(’8’ 
Perniissible Conceirtrrrtion in Writer: The former USSR‘”. 
‘~’) has set an MAC in water bodies used for domestic 
purposes of 0.05 ingiL and in water bodies used for fishery 
purposes of zero. 
Routes of Entry: Inhalation, ingestion and skin contact. 
Hurn?firl Effects wirl Syinptonis 
Short Term Exposure: Very toxic. Probable oral lethal dose 
(human) 50-500 mgikg,  between 1 teaspoon and 1 ounce for 
150 Ib (70 kg) person. Toxicity relatively low among 
organophosphate insecticides, although a potent 
cholinesterase inhibitor. Skin sensitivity has been reported. 
Symptoms of exposure: inuscle weakness, twitching, 
respiratory depression, sweating, vomiting, diarrhea, chest 
and abdominal distress, sometimes puhnonary edema, 
excessive salivation, headache, giddiness, vertigo and 
weakness, runny nose and sensation of tightness in chest 
(inhalation), blurring of vision, tearing, ocular pain, loss of 
inuscle coordination, and slurring of speech. Delayed 
pulmonary edema may occur after inhalation. 
Loizg Term Esposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in  convulsions, 
respiratory failure. May cause liver damage. 

Points ofAttcick: Respiratory system. lungs, central nervous 
system, cardiovascular system, skin. eyes, plasma and red 
blood cell cholinesterase. 
Merlicrrl Surveillrriz ce: Me d i c a 1 observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in  1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk of poisoning 
is increased, even if results are in lower ranges of“normal.” 
Reassignment to work not involving organophosphate or 
carbainate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure O C C L I ~ S ,  

repeat the above tests as soon as possible and get an exaiii 
ofthe nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of organophosphates. 
First Aid: Treatment for organophosphate poisoning 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxirne. In cases ofscverc poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous meinbrane into the 
bloodstream. Immediately and gently flush eyes with plenty 
of warin or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphate 
pesticides, immediately flush skin with plenty of soap and 
water for at least 15 minutes while removing contaminatcd 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 
from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use bagimask apparatus. If 
breathing is difficult, administer oxygen through baghiask 
apparatus until medical help arrives. Do not leave victim 
unattended. //7ye.:rtion: Call poison control. Loosen all 
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clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. In cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In s o m  
cases you niay be speciJically instructed by poison control 
to induce vomiting by way o f 2  tablespoons of syrup of 
ipecac (udull) washed down with a cup of water. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized medical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and inuscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in adults should be determined by the 
severity of symptoms: An initial adult dose of 1 .O to 2.0 mg 
or pediatric dose of 0.0 I mgikg (minimum 0.01 mg) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweating have been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxinie 
should be administered as early in  poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mgikg. The drug should be administered 
intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half ofthe total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount ofatropine necessary 

to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours until the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidoxime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxiine treatment may help prevent the onset of 
seizures and potential brain and cardiac inorphologic 
damage following high-level organophosphate poisoning. 
Refereiices: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) for Trichlorfon.” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (January 1997). 
http://www.epa. covi’KEDs/O 1 04.pdf‘ 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Trichlorfon,” 
Trenton NJ (March 1998). 
http::’/w\~v.state.nj.us/hcalth~eoh/~tk\veb/ I 882.pdf 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 7, No. 2, 95-1 0 1 ( 1  987). 
U . S . Envi ro n men t a I Protection Agency, “Cheni ic a I 
Profile: Trichlorophon,” Washington, DC. Chemical 
Emergency Preparedness Program (October 3 I ,  1985). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department ofHealth and Human Services, Public Health 
Service, “Managing Hazardous Materials I nc ide ti t s,” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Tric h loro benzoic Acid 

Use Type: Herbicide 
CAS Number: 50-3 1-7 
Formrrki: C,H,CI,O2 

TCB;  2 ,3 ,6 -TCBA;  2 ,3 ,6 -TrCB ac id ;  2 ,3 ,6 -  
Trichlorbenzoesaeure (German); 2,3,6-Trichlorobenzoic 
acid 
Trirrle N(rtnes: BENZABAR@; BENZAC@; BENZOBOR’, 
U.S. Borax (USA), canceled; FEN-ALL@; HC 1281@; T-2@; 
TRIBAC@; TRYBEN@; TRYSBEN 200@; UKEAROR”, 
U.S. Borax (USA), canceled; ZOBAR@, DuPont (USA) 
Producers: DuPont (USA); U.S. Borax (USA) 
Clienzictil Class: Organochlorine 
EPMOPP PC Code: 0 17302 
Cdijiiriiici DPR Clreiiricrrl Cotle: 602 
Uses: Not registered in the U.S. 
C(irciiiogeii/Hrrzciril Clcrssificirtions 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
Regulirtory Authority: 

FIFRA, 180.3(4); class of chlorinated organic pesticide. 

S)J/ioizyi11S: NCI-C60242; NSC 2 19 14; 2,3,6-TBA; 2,3,6- 



 

880 Trichloronate 

Iiiconrputibilities: Keep away from oxidizers, sulfuric acid, 
caustics, ammonia, aliphatic amines, alkanolamines, 
isocyanates, alkylene oxides, epichlorohydrin. When heated 
to decomposition this material forms toxic fumes of  
chlorine. 
Permissible Concentr~tion in Water: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes of Entry: Inhalation, ingestion. Absorbed through 
the intact skin. 
Hrirnzful Effects c i n d  Syinptonis 
Slr ort Term Exposure: Symptoms include a p pre hens ion, 
anxiety, confusion, nervous excitation, dizziness, headache, 
numbness and weakness in limbs, muscle twitching, tremors, 
nausea and vomiting, slow, shallow respiration, bluish face, 
convulsions, loss of consciousness, breathing stops, death. 
Loiig Teriii Exposure: 
Points ofAttuck: CNS. May be fatal if inhaled, ingested, or 
absorbed through the skin 
Medical Srrr veillriii ce: M ed i ca  1 observat ion is 
recommended for 24  to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
First Aid: Eyes: Eyes: Speed in removing material from 
skin is of extreme importance. Eye contact can cause 
dangerous amounts of  these chemicals to be quickly 
absorbed through the mucous membrane into the 
bloodstream. Directly, irrigate with large amounts of  plain, 
tepid water or saline for 20  minutes, occasionally lifting the 
lower and upper lids. During this time, remove contact 
lenses, if easily removable without additional trauma to the 
eye. Get medical aid immediately. Have physician check for 
possible delayed damage. Skin: Get medical aid. Skin and/or 
eye contact can cause dangerous amounts ofthese chemicals 
to be absorbed into the bloodstream. Wearing the 
appropriate PPE equipment and respirator for 
organochlorine pesticides, immediately flush exposed skin, 
hair, and under nails with plain, running, tepid water for 20  
minutes, then wash twice with mild soap. Shampoo hair 
promptly if contaminated; protect eyes. Do not  scrub skin 
o r  hair,  since this can increase absorption through the skin. 
Rinse thoroughly with water. Victims who are able and 
cooperative may assist with their own decontamination. 
Remove and double-bag contaminated clothing and personal 
belongings. Leather absorbs many organochlorines; 
therefore, items such as leather shoes, gloves, and belts 
should be discarded. Ifthe skin is swollen or inflamed, cool 
affected areas with cold compresses. Ingestion: Call poison 
control. Loosen all clothing. Never give anything by mouth 
to an unconscious person. Get medical aid. Do not induce 
vomiting.* In cases of  ingestion, the patient is at risk o f C N S  
depression or seizures, which may lead to pulmonary 
aspiration during vomiting. If the victim is conscious and 

able to swallow, *administer an aqueous slurry of activated 
charcoal at 1 ginikg (usual adult dose 60-90 g, child dose 
25-50 g). A soda can and straw may be of assistance when 
offering charcoal to a child. The efficacy of activated 
cliarcoal for some organochlorine poisoning (such as 
chlordane) is uncertain. If victim is unconsciozis or havi17g 
convulsions, do nothing except keep victim warm. * In  soiiie 
cases you may be specifically i n s t i ~ ~ e d  by Poison Control 
to induce voiiiiting by way o f 2  tablespoons qfsyrztp qf 
ipecac (adult) washed down with a clip qf'wrr~er. Do not 
give activuted charcocil hefore or with ipecac s y i t p .  

Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organochlorine pesticides, immediately remove the victim 
from the contaminated area to fresh air. For inhalation 
exposures, monitor for respiratory distress. If the victim is 
not breathing, administer artificial respiration. Do no[ zixe 

1~iozith-to-iiiout/7 resztscitution; itse brrg/init.sk upparnliis. If 
cough or breathing difficulty develops, evaluate for 
respiratory tract irritation, bronchitis, or pneumonitis. If 
breathing is difficult, administer 100% humidified 
supplemental oxygen through b a g h a s k  apparatus until 
medical help arrives. Do not leave victim unattended. 
Re ferences: 

California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

Trichloronate 

Use Type: Insecticide 
CAS Number: 327-98-0 
F o r m u l a :  C , H , C I 0 P S : C H ( C  I ) - 0 - 
P(S)(Cf-1,CH3)OCH,CH; 
Syri o n j ? i t ~ s :  0- A e t h y I - 0 -  ( 2 , 4 , 5  - t r i c h 1 o r p h e n y I )  - 
aethylthionophosphonat (German); ENT 25,7 12; 0-Ethyl- 
0-2,4,5-trichlorophenyl ethyl-phosphonothioate; Ethyl 
trichloroplienylethylphosphonothioate; Phosphonothioic 
acid, ethyl-, 0-ethyl 0-(2,4,5-trichlorophenyl) ester; 
Trichloronat; 2,4,5-Trichlorophenol-O-ester with 0-ethyl 
ethylphosphonothioate 
Trcirle Nrrnzes: AGRISIL@; AGRITOX@; BAY@ 37289. 
Bayer CropScience (Germany); BAYER@ 37289, Bayer 
CropScience (Germany); BAYER S' 4400, Bayer 
Crop  S c i e n c e  3 72 8 9 ; 
F E N O P H O S P H O N @ ;  FITOSOL'; PHYTOSOL'; 
RICHLORONATE': STAUFFER'N-3049; WIRKSTOFF" 
37289 
Protlircers: Bayer CropScience (Germany); Ehrenstorfer, 
Dr. (Germany) 
Clr eiiiicrrl Clriss: 0 rgano p h o s p h ate 
EPA/OPP PC Code: 456200 
Crilifimiirr DPR Clreiriictil Code: 500 1 
RTECS Nirniber: TB0700000 

(Germ any);  C H EM A G ROQ 

EINECS NLiiIiber: 206-326- 1 



 

Trichloronate 881 

Uses: This is a non-systemic, organophosphate insecticide 
which is used for the control of  soil insects. It is particularly 
harmful to honey bees. There are no registered products in 
the U.S. 
Fish toxicity (tli resli olrl) (77): I n t erine d i at e- 1 4.47 9 0 8 p p b , 
MATC (Maximum Acceptable Toxicant Concentration) 
Regulatory Authority: 

SuperfundiEPCRA 40CFR3.55, Appendix B Extremely 

SuperfundiEPCRA 40CFR302.4 RQ: EI-IS, 1 Ib (0.4.54 

AB 1803-Well Monitoring Chemical (CAL) 
The “Director’s List” (CALIOSHA) as a trichlorophenol 
U.S. DOT Inhalation Hazard Chemicals as 

U.S. DOT Regulated Marine Pollutant (49CFR172.101, 

Description: Yellow to amber liquid. Practically insoluble 
in water; solubility = 5Oppm @ 20°C. Molecular weight = 

333.59. Boiling point = 108°C @ 0.012 nibar. Vapor 
pressure = 1.7 x lo-’ inbar @ 20°C. Hazard Identification 
(based on NFPA-704 M Rating System): Health 3, 
Flaininability 1, Reactivity 0. 
Iiicuiiip(itihi1ities: Strong bases. 
Permissible Exposure Limits it1 Air: No standards set. 
Deterinimlion in Air: OSHA versatile sampler-2; 
Toluene/Acetone; Gas chroinatograpliy/Flame photometric 
detection for sulfur, nitrogen, or  phosphorus; NIOSH 
Method IV Method #5600, Organophosphorus pesticides.(’*) 
Pertnissible Concentrritioii iii Writer: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Etttry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Hrirtilfil Effects rind Syriiptonis 
Short Teriii Exposure: Toxic effects are due to action on 
the nervous system. It has high oral toxicity and death can 
occur in acute poisonings. Delayed neurotoxicity has been 
reported. Symptoms of exposure include headache, 
dizziness, nausea, salivation, vomiting, abdominal pain, 
diarrhea, chest pain, decreased heart rate, excessive 
discharge of inucous from the air passages, difficult 
breathing, contraction of  the pupil, blurred vision, profuse 
perspiration, muscle twitching and spasms, profound 
we a kne s s . u n c o o  r d i n at ion , 
unconsciousness, rarely convulsions. Low level absorption 
syndrome is similar to influenza. High dosage may cause 
toxic psychosis similar to alcoholism. Exposures may be 
misdiagnosed as asthma and heart failure. Organic 
phosphorus insecticides are absorbed by the skin, as well as 
by the rcspiratory and gastrointestinal tracts. They are 
cholinesterase inhibitors. Symptoms of  exposure include 
headache, giddiness, blurred vision, nervousness, weakness, 
nausea, cramps, diarrhea, and discomfort in the chest. Signs 
include sweating, tearing, salivation, vomiting, cyanosis, 
convulsions, coiiia, loss of  reflexes and loss of  sphincter 

Hazardous Substances: TPQ = 500 Ib (227kg) 

kg) 

organophosphates 

Appendix B) as trichloronat 

psych o t i c be  h a v i o r  , 

control. Delayed pulmonary edema may occur after 
inhalation. 
Long Term Exposure: Cholinesterase inhibitor; cumulative 
effect is possible. This chemical may damage the nervous 
system with repeated exposure, resulting in convulsions. 
respiratory failure. May cause liver damage. 
Points ofArtrick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
Merlicril Su rveillriti ce: M ed i ca  I observat ion i s 
recommended for 24  to 4 8  hours after breathing 
overexposure, as pulmonary edema may be delayed. Before 
employment and at regular times after that, the following are 
recommended: Plasma and red blood cell cholinesterase 
levels (tests for the enzyme poisoned by this chemical). If 
exposure stops, plasma levels return to normal in 1-2 weeks 
while red blood cell levels may be reduced for 1-3 months. 
When acetylcholinesterase enzyme levels are reduced by 
25% or more below preemployment levels, risk ofpoisoning 
is increased, even if results are in lower ranges of “noriiial.” 
Reassignment to work not involving organophosphate or 
carbarnate pesticides is recommended until enzyme levels 
recover. If symptoms develop or overexposure occurs, 
repeat the above tests as soon as possible and get an exam 
of  the nervous system. Also consider complete blood count. 
Consider chest x-ray following acute overexposure. Do not 
drink any alcoholic beverages before or during use. Alcohol 
promotes absorption of  organophosphates. 
First Aid: Treatment for or ga n op h 0s p ti a te po is0 n in g 
consists of thorough decontamination, cardiorespiratory 
support, and administration of the antidotes atropine 
and pralidoxime. In cases of severe poisoning, diazepam, 
an anticonvulsant, should also be administered. 
Antidotes should be administered as prevention even if 
the diagnosis is in doubt. Speed in removing material from 
eyes and skin is of  extreme importance. Eyes: Eye contact 
can cause dangerous amounts of these chemicals to be 
quickly absorbed through the mucous membrane into the 
bloodstream. Iininediately and gently flush eyes with plenty 
of  warm or cold water (NO hot water) for at least 15 
minutes, occasionally lifting the upper and lower eyelids. 
Get medical aid immediately. Skin: Get medical aid. Skin 
contact can cause dangerous amounts of these chemicals to 
be absorbed into the bloodstream. Wearing the appropriate 
PPE equipment and respirator for organophosphatc 
pesticides, immediately flush skin with plenty of  soap and 
water for at least 15 minutes while removing contaminated 
clothing and shoes. Shampoo hair promptly ifcontaminated. 
The removed, contaminated clothing and shoes should be 
double-bagged and left in Hot Zone for later disposal by 
hazardous materials experts. Skin may also be 
decontaminated with diluted hypochlorite solution. 
//7hn/ation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
organophosphate pesticides, immediately remove the victim 



 

882 TrichloroDhenols 

from the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do NOT use 
mouth-to-mouth resuscitation; use baghask  apparatus. If 
breathing is difficult, administer oxygen through baghnask 
apparatus unt i l  medical help arrives. Do not leave victim 
unattended. Ingestion: Call poison control. Loosen all 
clothing. Never give anything by mouth to an unconscious 
person. If victim is unconscious or having convulsions, do 
nothing except keep victim warm. Get medical aid. Transfer 
promptly to a medical facility. I n  cases of ingestion, do not 
induce vomiting. If the victim is alert and asymptomatic, 
administer a slurry of activated charcoal at a dose of 1 gikg 
(infant, child, and adult dose). A soda can and straw may be 
of assistance when offering charcoal to a child. In S O P J ~ ~  

cases you /nay be specifcally instructed by poison control 
to induce voiiiiting by way of 2 tablespoons of symp of 
ipecac (adult) washed dow7 with a cup ofwater. Do NOT 
give activated charcoal before or with ipecac syrup. 
Note to physician or authorized inedical personnel: Treat 
cases of respiratory compromise, coma, or excessive 
pulmonary secretions with respiratory support using 
protocols and techniques available and within the scope of 
training. Some cases may necessitate procedures such as 
endotracheal intubation or cricothyrotoiny by properly 
trained and equipped personnel. When possible, atropine 
(see Antidotes, below) should be given under medical 
supervision. Patients who are comatose, hypotensive, or 
having seizures or cardiac arrhythmias should be treated 
according to advanced life support protocols. Antidotes: 
Two antidotes are administered to treat organophosphate 
poisoning. Atropine is a competitive antagonist of 
acetylcholine at muscarinic receptors and is used to control 
the excessive bronchial secretions which are often 
responsible for death. Pralidoxiine relieves both the 
nicotinic and inuscarine effects of organophosphate 
poisoning by regenerating acetylcholinesterase and can 
reduce both the bronchial secretions and the muscle 
weakness associated with poisoning. The initial intravenous 
dose of atropine in  adults should be determined by the 
severity of symptoms: An initial adult dose of I .0 to 2.0 ing 
or pediatric dose of 0.01 ingikg (minimum 0.01 ing) should 
be administered intravenously. If intravenous access cannot 
be established, atropine may also be given intramuscularly, 
subcutaneously or via endotracheal tube. Doses should be 
repeated every 15 minutes until excessive secretions and 
sweatinghave been controlled. Once bronchial secretion has 
been controlled, atropine administration should be repeated 
whenever the secretions begin to recur. In seriously 
poisoned patients, very large doses may be required. 
Alterations of pulse rate and pupillary size should not be 
used as indicators of treatment adequacy. Pralidoxiine 
should be administered as early in poisoning as possible as 
its efficacy may diminish when given more than 24 to 36 
hours after exposure. Doses are as follows: adult 1.0 g; 
pediatric 25 to 50 mg/kg. The drug should be administered 

intravenously over 30 to 60 minutes, but in a life-threatening 
situation, one-half of the total dose can be given per minute 
for a total administration time of 2 minutes. Treatment 
should begin to take effect within 40 minutes with a 
reduction in symptoms and the amount of atropine necessary 
to control bronchial secretion. The initial dose can be 
repeated in 1 hour and then every 8 to 12 hours un t i l  the 
patient is clinically well and no longer requires atropine. If 
intravenous access cannot be established, pralidosime may 
also be given intramuscularly. Early administration of 
diazepam in addition to the combined atropine and 
pralidoxime treatment may help prevent the onset of 
seizures and potential brain and cardiac morphologic 
damage following high-level organophosphate poisoning. 
References: 

New Jersey Department of [Health and Senior Services. 
“Hazardous Substance Fact Sheet, Ti-ichloronate.” 
Trenton, NJ (June 1999). 
h t t ~ : / / \ v ~ ~ ~ ~ . s t a t e . n j  . u s / l i e a l t h ~ e o h / r t l ; ~ ~ e b ~ 2 ~ ~ 7 . p d  f 
U.S. Environmental Protection Agency, “Chemical 
Profile: Trichloronate,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
Agency for Toxic Substances and Disease Registry, U.S. 
Department of Health and Human Services, Public Health 
Service, “Managing Hazardous Materials Incidents.” 
Atlanta, GA (June 2003). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Tric hlorophenols 

Use Type: Defoliant, fungicide and algaecide 
CAS Nirnzber: 25 167-82-2 (mixed isomers); 15950-66-0 
(2,3,4-); 933-78-8 (2,3,5-); 933-75-5 (2,3,6-); 95-95-4 

Fornzulrr: C,H,CI,O; HOC,H,CI, 
Alert: 2,4,6-TrichlorophenoI is a carcinogen and should be 
handled with extreme caution. No pesticide uses are 
registered in the U.S. 
S’vzoiiy/iis: 25 I 6 7-82-2 ; P he no I ,  t r ich I oro- ; Tr i ch I or0 f‘e ti o I 
(Czech, Spanish); Triclorofenol 
15950-66-0: Phenol, 2,3,4-trichloro-; 2,3,4-Trichlorofeii~l 
(Czech, Spanish); 2,3,4-TrichlorophenoI; Trichlorophenol, 

933-78-8: Phenol, 2,3,5-trichloro-; 2,3,5-TricIilorofeiiol 
(Czech, Spanish); 2,3,5-TrichlorophenoI; Trichlorophenol, 

933-75-5; Phenol, 2,3,6-trichloro-; 2,3,6-Trichlorofenol 
(Czech, Spanish); 2,3,6-Trichlorophenol; Trichlorophenol. 

88-06-2: NC1-C02904; Phenachlor; phenol, 2,4,6- 
Trichloro-; 2,4,6-Trichlorfenol (Czech, Spanish); 2,4,6- 
Trichlorophenol; Trichlorophenol, 2,4,6-; 1,3,5-TrichIoro-2- 
hydroxybenzene 

(2,4,5-); 88-06-2 (2,4,6-); 609- 19-8 (3,4,5-) 

2,3,4- 

2,3,5- 

2,3,6- 



 

Trichlorophenols 883 
609-19-8: Phenol, 3,4,5-trichloro-; 3,4,5-Trichlorofenol 
(Czech, Spanish); 3,4,5-Trichlorophenol: Trichlorophenol, 
3,4,5- 
TriirleNrinzes: 25167-82-2: OMAL”; 88-06-2. DOWICIDE 
2SM, Dow AgroSciences (USA): OMAL“; 95-95-4; 
PREVENTOL l@, Bayer Cropscience (Germany) 
Prorlucers: Coalite Chemicals (UK); Dow AgroSciences 
(USA); Ehrenstorfer, Dr. (Germany); Excel Industries 
(India); Fluorochein (UK); Nippon Kayaku (Japan); Rhodia 
(France) 
Clierizicul Ckriss: C h I or i nated pheno Is 
EPA/OPP PCCorle: 0642 I0 (2,4,5-isomer); 0642 12 (2, I ,  6- 
is 0177 er) 

Crrliforiiiir DPR Clreniicrrl Cork: 1 189 (Trichlorophenols); 
1382 (2,4,5-isonzeu); 640 (2, I, 6-isomer) 
ICSC Nirniber: 0879 (2,4,5-isoiner); I 122 (2,4,6-;sonler) 
RTECS Number: SN 1400000 ( 2 , 4 , 5 - ; ~ 0 1 1 ~ ) ;  SN 1575000 
(2,4,6-isoii?er); SN 1650000 (3,4,5-i.son7cr); SNI 300000 
(2,3,6-isonier) 
EECNiiniber: 604-0 17-00-X (2, 4,j-isonier); 604-0 12-00-2 
(2,I,6-iso/iier) 
ElNECS Number: 202-467-8 (2,4,5-isomer) 
Uses: 2,4,5-TCP is used to produce defoliant 2,4,5-T and 
related products. Also used directly as a fungicide, anti- 
mildew and preservative agent, algicide, bactericide. 2,4,6- 
TCP is used to produce 2,3,4,6-TCP and PCP. Used directly 
as germicide, bactericide, glue and wood preservative, and 
anti-mildew treatment. No pesticide uses are registered ion 
the U.S. 
Crirciiiogeii//irrrzurrl Clri.ssijTcrrtions 
U.S. EPA Carcinogens: Group B2, probable carcinogen 
(2,4,6-isoiiier) 
U.S. NTP Carcinogen: Reasonably anticipated carcinogen 
(2, I, 6-isomer) 
California Prop. 65:  Listed (2,4,6-i.s0117er) 
IAKC: Group 2B, possible carcinogen (2,4,5-i.so/i7er; 2,4,6- 
isoiiier) Note: In  animal studies, one chlorophenol, 2,4,6- 
trichlorophenol, caused leukemia in  rats and liver cancer in 
mice. The Department of Health and Human Services has 
determined that 2,4,6-trichlorophenol may reasonably be 
anticipated to be a carcinogen. 
Regrrlrrtory Authority: 

Carcinogen (Human Limited Evidence) (lARC)(9) 
Air Pollutant Standard Set (Sweden, former USSR)‘’i) 

Mixed isoiiiers: 

Clean Water Act: Section 3 I 1 Hazardous Substances/RQ 

SuperfundIEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 

The “Director’s List” (CALIOSHA) as trichlorophenols 
2,3,4-; 2,3,5-; 2,3,6-; 3,4,5-isonier.s: 

Superfund/EPCRA 40CFK302.4 KQ: CERCLA, 10 Ib 

(Several States)‘“’ 

40CFRI 17.3 (same as CERCLA, see below) 

(4.54 kg) 

(4.54 kg) 

2,4,5-isoiners 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 1 12) 
EPA Hazardous Waste Number (RCRA No.): U230 
RCRA Toxicity Characteristic (Section 261.24), 
Maxi mum 
Concentration of Contaminants, regulatory level, 400.0 
mgiL 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.18; Nonwastewater 
(mg/kg), 7.4 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
ug/L): 8270( 10) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 
Contaminants 
EPCRA Section 3 13 Form R de 1iii17iiiii.s concentration 
reporting level: 1 .O% 

2,4,6-isonier: 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A, 
Section 112) 
EPA Hazardous Waste Number (RCRA No.): U23 1 

9 RCRA Toxicity Cliaracteristic (Section 261.24), 
Maxi muin 

9 Concentration of Contaminants, regulatory level. 2.0 

RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
RCRA 40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.035; Nonwastewater 
(mg/kg), 7.4 
RCRA 40CFR264, Appendix 9; TSD Facilities Ground 
Water Monitoring List. Suggested test method(s) (PQL 
z/g/L): 8040(5); 8270( 10) 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 10 Ib 
(4.54 kg) 
List of priority pollutants (U.S. EPA) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources Board/AB 1807 Toxic Air 

Proposition 65 chemical (CAL) 
The “Director’s List” (CAL/OSHA) 
EPCRA Section 313 Form R de ii?iui/iii.s concentration 
reporting level: 0.1 % 

mg/L 

Con t am i nan t s 

Canada, WHMIS, Ingredients Disclosure List 
Description: Trichlorophenols exists as 6 isomers (2,4, j-; 
3,4,5-; 2,4,6-; 2,3,4-; 2,3,5-, m7d 2,3,6-). The most 
important (heavily regulated) are the 2,4,5- Nnci 2,4,ci- 
i.so/iiers. The 2,4,5-isoi iw is white powder or needles; the 
2,3,5- and 2,3,6-i.soniers are colorless crystals; the 2,4,5- 
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isoiner is a grey crystalline solid or flakes; the 2,4,6-iso/ner 
is a colorless to light yellow crystalline solid. They have a 
phenolic odor. Boiling point = 248-253°C (2,3,5-i.soiner); 
253°C (2,3,6-ison?er); 253°C (2,4,5-isomer); 246°C (2,4,6- 
isomer). MeltingiFreezing point = 84°C (2,3,4-ison7er); 
62°C (2,3,j-iso/ner); 58°C (2.3,6-iso/ner); 67°C (2,4,j-  
isomer); 70°C (2,4,6-isomer). Flash point = 78°C (2,3,6- 
isomer); 99°C (2,4,6-isonier). Hazard Identification (based 
on NFPA-704 M Rating System): [2,4,6-i.so/m~] Health 2, 
Flammability I ,  Reactivity 0. All isomers are slightly 
soluble or practically insoluble in water. Log KO, = 4.6. 
(3.4,j-isomer); 3.6 (2,3,6-ison7er); 3.7 (2,4,j-iso177er); 3.9 
(2,-/,6-i.somer). Values above 3.0 are likely to bioaccuaiulate 
in marine organisms. 
Iir conzl~rrtibilities: Pe r ha ps the inos t not ab I e in coin pat i b i I i t  y 
is the react ion of 2,4,5 - t rich I oro phen o I in a 1 kal i ne med i urn 
at high temperatures to produce dioxin. (2,3,4-i~0177er) 
reacts with oxidizers, acid anhydrides, and acid chlorides. 
(2,3,54so/ner) Decomposes 011 heating, on burning and on 
contact with strong oxidants producing toxic and corrosive 
fumes of hydrogen chloride. The substance is a weak acid. 
(2,3,6-isoiiier) The substance is a weak acid. pH= 4.8/4.2. 
(2,4,6-i.somer) Reacts violently with strong oxidants and is 
incompatible with acid chlorides and acid anhydrides. 
Pernzissible Exposure Liiizits in Air: Sweden‘”) has set an 
MAC in  workplace air of 0.5 mg/m3 and an STEL of 1.5 
mg/in’. The former USSR‘”’ has set a MAC in ambient air 
in residential areas of 3.0 pgitn’ for the 2,4,6-isomer on a 
once-daily basis. Some states have set guidelines or 
standards for the trichlorophenols in ambient air(“’. 
Massachusetts has set zero for the 2,4,6-isoiner and 1.6 
pgiin’ for the 2,4,5-isomer. Pennsylvania has set 3,500 
pgiin’ for the 2,4,5-isomer on a one-year exposure basis. 
Deteri~tiirrition in Air: Use NIOSH: (o-chlorophenol) 
P&CAM Method #337, Chlorophe~iols.‘~~’ 
Perniissible Concentrution in Writer: For 2,4,6- 
trichlorophenol, to protect freshwater aquatic life, 970 pg/L 
on a chronic toxicity basis. To protect saltwater aquatic life- 
no criteria developed due to insufficient data. To protect 
human health, for 2,4,5-TCP, 2,600 pg/L; for 2,4,6-TCP, 
preferably zero. An additional lifetime cancer risk of 1 i n  
100,000 occurs at a level of 12 pg/L. These are based on 
organoleptic effects. A limit based on toxicological effects 
for 2,4,5-TCP would be 1,600 pg/L@). Kansas‘“) has set a 
guideline for the 2,4,5-isomer in drinking water of 1 .O pg/L. 
Values for the 2,4,6-isomer have been set by Kansas at 17.0 
pgiL, by Minnesota at 17.5 pg/L and by Maine at 700.0 
pg iL .  The WHO‘”’ has set a limit for the 2,4,6-isoiner in 
drinking water of 10.0 pgiL. EPA recommends that 
drinking water contain no more than 0.04 mg/L of 2- 
chlorophenol for a lifetime exposure for an adult, and 0.05 
ingiL for a I-day, 10-day, or longer exposure for a child. 
For 2,4-dichlorophenol, EPA recommends that drinking 
water contain no more than 0.03 mg/L for a 1-day, 10-day, 
or longer exposure for a child. 

Deternzirzrrtion in Water: M e t h y 1 ene ch I or i de extraction 
followed by gas chromatography with flame ionization or 
electron capture detection (EPA Method 604) or gas 
chromatography plus mass spectrometry (EPA Method 
625). 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. May be absorbed through the skin. 
Hrrriitjiil Ejjkcts rrnrl  Sjjmptorns 
S/r or/ Tern1 Exposure: Tr ich I or0 p h e n o Is i rr i ta t e t he c y es. 
the skin and the respiratory tract. A central nerveous system 
depressant. High exposures can cause weakness, difficulty 
in  breathing, tremors, convulsions, coma, and possible 
death. See also chlorophenols. (2,3,j-io.sme/*) A mixture of 
trichlorophenols may cause irrititation oftlie skin, eyes and 
respiratory tract. These substances may cause acute 
metabolic effects resulting in damage in several organs 
notably the CNS. Some technical products may contain 
highly toxic impurities including polychloi-inated dibenzo-p- 
dioxins and -furans. (2,4,j-isoiiier)(”): Irritation ofthe skin, 
eyes, nose, and pharynx, redness and edema of the skin. 
dermatitis, corneal iii.jury, iritis, sweating, thirst. nausea, 
vomiting. diarrhea, abdominal pain, cyanosis, hyperactivity, 
stupor, decreased activity and motor weakness, increase 
followed by decrease in respiratory rate and urinary o~itpiit, 
fever, increased bowel action, lung, liver or kidney damage, 
convulsions, collapse, and coma. 
Lorig Term Exposure: Repeated or prolonged contact with 
skin may cause dermatitis; drying and cracking. May affect 
the liver and kidneys. A related chemical, p/7eno/, can cause 
liver and kidney damage. May be carcinogenic to humans. 
If any of the trichlorophenols is contaminated with 2,3,7,8- 
tetrachlorodibenzo-p-dioxin, the following effects may 
occur: acne-like skin rash, liver damage, nervous system 
damage with symptoms of weakness, pain in the legs, and 
numbness. Chlorophenols leave the body quickly, so they 
are not likely to accumulate in the mother’s tissues or breast 
milk. There are no human studies on the effects of 
chlorophenols on developing fetuses. Studies in  rats 
showed that chlorophenols can pass through the placenta 
and produce toxic effects to the developing fetuses. The 
most common problems in children are delayed hardening 
of the bones of the breastbone, spine, and skull. 
Poiirts of Attrick: Cancer site i n  animals (2,4,6-iso/irer): 
liver and leukemia. 
Merlicril Surveillrince: L i ver and kid ncy fii nc t i o 11 t c s t s . 
Complete blood count. 
First Aid: Skin Contuct: Flood all areas of body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; do it uiideu the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent contact by others. Eye C U I ~ I N C I :  
Remove any contact lenses at once. Immediately flush eyes 
well with copious quantities ofwater or normal saline for at 
least 20 to 30 minutes. Seek medical attention. /nhrr/alion. 

Leave contaminated area immediately; breathe fresh ail-. 
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Proper respiratory protection must be supplied to any 
rescuers. If coughing, difficult breathing or any other 
syinptoins develop, seek medical attention at once, even if 
syinptoins develop many hours after exposure. Ingestion: If 
unconscious or convulsing, do not induce vomiting or give 
anything by mouth. Assure that victim’s airway is open and 
lay him on his side with his head lower than his body and 
transport at once to a medical facility. Ifconscious and not 
convulsing, give a slurry of activated charcoal in water. If 
medical advice is not readily available, do not induce 
vomiting, and rush the victim to the nearest medical facility. 
References: 

New Jersey Department of Health and Senior Services, 
“Haza rdous  Subs tance  Fac t  Shee t ,  2 , 4 , 6 -  
Trichlorophenol,” Trenton NJ (June 1988, rev. August 
2002). http:l l \~~~~~7.state.n j .usheal thieohirtkwebi I 894.pdf 
U.S. Environmental Protection Agency, “Chlorinated 
Phenols: Ambient Water Quality Criteria,” Washington, 
DC ( 1  980). 
U.S. Environmental Protection Agency, “2,4,6- 
Trichlorophenol, Health and Environmeiital Effects,” 
Profile No. 168, Washington, DC, Office of Solid Waste 
(April 30, 1980). 
Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 3, No. 6, 79-81 (1983) and 5 ,  No. 1, 
87-99 ( 1  985) (2,4,5-lsoiner) and 4, No. 5, 46-58 ( I  984) 
(2,4,6-Isomer). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
Agency for Toxic Substances and Disease Registry 
“Toxicological Profile for Chlorophenols,” 1999, Atlanta, 
GA. 

2,4,5-Tric h lorop henoxyacetic Acid, 
Esters 

Use Tjye: Herbicide, defoliant, plant growth stimulant 
CAS Niiniber: 93-76-5; 93-78-7 (isopropyl ester); 93-79-8 
(butyl ester); 1928-47-8 (ethylhexyl ester); 2545-59-7 
(butoxyethyl ester); 25 168- 15-4 (isooctyl ester); 61 792-07-2 
(propyl ester) 
Fur~iziilri: C,HjC1303; C,,H,,CI,O, (isopropyl ester); 
C,,H,,CI,O, (butyl ester); C,,H,,CI,O, (butoxyethyl ester); 
C,,H,,CI,O, (isooctyl ester) 
Alert: 2,4,5-T, when combined with 2,4-D, is the chemical 
known as Agent U r a ~ g e  which received notoriety after it 
was extensively used as a defoliant in the Vietnam war. It  is 
a plant growth stimulant, closely related to a number of 
other herbicides such as 2,4-D and MCPA, which cannot be 
metabolized by plants. When applied in high concentrations 
they cause uncontrollable and grossly distorted growth. 
SJUIUIZJWS: 93-76-5: Phenoxyacetic acid, 2,4,5-trichloro-; 
2,4,5-Trichlorophenoxyacetic acid 

93- 78- 7: 2,4,5-Trichlorophenoxyacetic acid, isopropyl ester; 
Isopropyl 2,4,5-trichlorophenoxyacetate; Acetic acid, 
(2,4,5-trichlorophenoxy)-, isopropyl ester; 2,4,5-T. 
isopropyl ester 
93-79-8; Acetic acid, (2,4,5-T)-, butyl ester; Acetic acid, 
(2,4,5-trichlorophenoxy)-, butyl ester; Butyl-2,4,5-T; 
ButyIate-2,4,5-T; Butyl 2,4,5-trichlorophenoxyacetate; n- 

Butyl(2,4,5-trichlorophenoxy)acetate; 2,4,5-T-n-Butyl ester; 
2,4,5-Trichlorophenoxyacetic acid, butyl ester 
1928-47-8: Acetic acid, (2,4,5-trichlorophenoxy)-, 2- 
ethylhexyl ester; Ethylhexyl-2,4,5-T; 2,4,5-T Ethylhexyl 
ester; 2-Ethylhexyl 2,4,5-trichlorophenoxyacetate; 2,4,5- 
Trichlorophenoxyacetic acid, 2-ethylhexyl ester 
2545-59-7: Acetic acid, (2,4,5-trichloropheiioxy)-, 2- 
butoxyethyl ester; Butoxyethyl2,4,5-T; Butoxyethyl2,4,5- 
t r i c h I o r0  p h e no  x y ac  e t a t e ; 2 ,4 ,5  - 
trichlorophenoxyacetate; 2,4,5-T Butoxyethyl ester; 2,4,5- 
Trichlorophenoxyacetic acid, butoxyethanol ester (25 168- 
15-4) Acetic acid, (2,4,5-trichlorophenoxy)-, isooctyl ester; 
2,4,5-Isooctyl ester; lsooctyl2,4,5-tricIiloroplienolcyacetate; 
2,4,5-Trichlorophenoxyacetic acid, isooctyl ester 
61 792-07-2: Acetic acid, (2,4,5-trichlorophenoxy)-, 1 - 
methyl propyl ester 
Trtrrle Nrinies: ARBORICID@ (butyl ester); BCF- 
BUSHKILLER’; BLADEX-H@ (butoxyethyl ester); 
BRUSH RHAP@; BRUSH-OFF@ 445 mild volatile brush 
k i 1 I e r ;  D A C A  M I N E”; 
DEB RO U S S A1 LLAN T@ ( French ) ; 
DEBROUSSAILLANT@ SUPER-CONCENTRE (French); 
DECAMINE-4T@; DED-WEED@ LV-6 BRUSH KIL; DED- 
WEED@ T-5 BRUSH KIL; DED-WEED@ BRUSH 
KILLER; DINOXOL@; ENVERT-T@; ESTERClDE@ T-2; 
ESTERCIDE@ T-245; ESTERON@ 245 BE; ESTERON@ 
BRUSH KILLER; FARMCO FENCE RIDER8; 
FLOMORE@ (butyl ester); FORKON@; FORST@ U 46; 
FORTEX@; FRUITONE@-A; H O R M O S L Y R ~  5OOT 
(butoxyethyl ester); INVERTON@ 245; KILEX@-3 (butyl 
ester); KRZEWOTOKS@ (butyl ester); LINE RIDER”; LO 
VOL@; PHORTOX@; REDDON@;  REDDOX@; 
SPONTOX@; SUPER D WEEDONE@; TIPPON&’: 
T O R M O N A @ ;  T O R M O N A @  ( b u t y l  e s t e r ) ;  
T R AN SAM IN E@; T R I N 0 X 0 L A w :  
TRIOXON@; TRIOXONE@; TRIOXONE‘ (butyl ester); IJ 
46”; U 46T@ (isooctyl ester); U46KW’ (butyl ester): 
VEON’ 245; VERTON@ 2T; VlSKO KHAP@ low volatile 
ester; WEEDAR@; WEEDONE@ 
Prorlircers: Agriliance (USA); Dow Chemical (USA); Bayer 
CropScience (Germany); Occidental Chemical (IJSA); 
Clienzicril Ckrss: Chlorophenoxy 
EPA/OPPPC Code: 08200 1 ; 082056 (butyl ester); 082066 
(isopropyl ester); 082063 (isooctyl ester); 082053 (butoxy 
ethanol ester) (082072 use code No. 082053) 
Crrlijiir/iici DPR Clieniictrl Code: 639 
/CSC Niiiiiber: 0075 
RTECS Number: AJ8400000; A38485000 (butyl ester) 

B u t ox ye t h an o I 

B R U S H T O  X @ ;  
CON C EN T R E 

T R I B U TON @; 
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EEC Number: 607-04 1-00-9 
Uses: Use of  2,4,5-T in the United States has been canceled 
since 1985. Some or all applications may be classified by 
the U.S. EPA as Restricted Use Pesticides (RUP). Used as 
a herbicide around industrial and residential sites, lumber 
yards, and vacant lots, range land, aquatic sites, turf, and 
food crops. Has been used as a growth regulator to increase 
size of  citrus fruits and reduce drop of  deciduous fruit. 
Hirntcriz toxicify (loizg-tern~)(~~): (CAS: 93- 76-5) Low-70.00 
ppb, Health Advisory 
Fish toxicity (t l ire~holrl)(~~): (CAS: 93-76-5) Very 
low-79 154.361 50 ppb, MATC (Maximum Acceptable 
Toxicant Concentration) 
Crrrciriogerz/Hrrzrrrrl Clrrssijictitioia 
C(r1ifUrizirr Prop. 65: Carcinogen 
IARC: Group 2B, possible carcinogen 
Endocrine Disruptor: Known ED 
Regrrlirtory Asrtlrority: 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
chlorophenoxy pesticides 
The “Director’s List” (CALIOSHA) as chlorophenoxy 
pesticides 
Clean Water Act: Section 3 1 1 Hazardous SubstancesiRQ 
(same as CERCLA) 
EPA Hazardous Waste Number (RCRA No.): F027; 
u 2 3 2  
EPCRA Section 304 RQ: CERCLA, 1000 Ib (454 kg) 

Description: Colorless to tan crystalline solid. Odorless. 
Slightly soluble in water; solubility = 265 nig/L @ 25°C. 
MeltingiFreezing point = 154-1 58°C. Vapor pressure = < 1 
x lo-’ mm.Hg; < 0.01 inPa @ 20°C. Log KO,” = 3.95. Values 
above 3.0 are likely to bioaccumulate in marine organisms. 
Iizconzprrtibilities: The aqueous solution is a weak acid. 
Incompatible with sulfuric acid, bases, ammonia, aliphatic 
amines, alkanolainines, isocyanates, alkylene oxides, 
epichlorohydrin; oxidizers (chlorates, nitrates, peroxides, 
permanganates, perchlorates, chlorine, bromine, fluorine, 
etc). May not be compatible with nitrates. Moisture may 
cause hydrolysis or other forins of  decomposition. When 
heated to decomposition, this inaterial forins toxic fumes of 
c h I or ine. 
Permissible Exposure Liiiiits in Air: The OSHA/NIOSH 
TWA (58), and the ACGIH TWA value is 10 mg/in’. The 
NIOSH”) IDLH level = 250 mg/m’. 
Determiizrifion in A ir: F i 1 ter ; Met ha no I ; H ig h- press LI re 
liquid chromatographyiUItraviolet detection; NIOSH IV“”’, 
Method #500 1 .  
Pernzi.s.sible Coriceiitrrrtioii iir Wrrter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
The U.S. EPA (see reference below) has set a lifetime health 
advisory of  2 1 .O  pg/L. 
Deteriiiiirtrfion in Writer: Liquid extraction and gas 
chromatography (See EPA reference below) 
Routes of Entry: Inhalation, ingestion, skin and/or eye 
contact. Absorbed through the skin. 

Hrrri@ul Effects ~ i i d  Syniptonzs 
Short Term Exposure: Poisonous; inay be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes. 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. Ifinhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting, 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. Ifswallowed, face and lips 
turn bluish. Liver iiijury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, inuscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left i n  contact 
with the skin for several hours may be absorbed. This inay 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. Skin: Reddening 
and itching may develop. absorption is slow, but may 
contribute significantly to total exposure. Eyes: Irritation 
may develop. lngeslion: 350 nig (0.0 I ounce) produces only 
a metallic taste in the mouth, lasting about 2 hours. 
Approximate 4 teaspoonfds (150 Ib man) inay cause 
weakness, tiredness, loss of  appetite, diarrhea, heart 
problems, heart failure, and death. Note; Reported effects of 
2,4,5-T are due to accidental exposures, often at iinknown 
levels or duration. I n  addition, 2,4,5-T may be contaminated 
with very small amounts of  another more toxic compound 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD. Dioxin)*. 
Therefore, some of the symptoms off exposure to 2,4,5,-T 
may be due to contaminants. * Said to be the most toxic, 
chlorine-containing compound, 
Lorig Term Exposure: Levels above the standard may 
produce skin irritation, acne-like skin sores, loss of skin 
coloration in sinall patches, GI tract ulcer. and nerve 
disorders resulting in difficulty controlling muscles. Animal 
studies also indicate the possibility of an increased 
susceptibility to infection. Changes in generic material and 
birth defects have been reported in laboratory studies and 
may be due to  2,4,5-7‘ or its contaminant. Whether these 
effects are produced in humans is unknown. In animals: 
ataxia, skin irritation, acne-like rash, liver damage. 
Points of Attack: If symptoms develop or overexposiire is 
suspected, liver or kidney function tests may be usefiil. 
Liver function tests. Test gastrointestinal tract. 
Metlictrl Surveillrrrrce: I f symptoms develop or 
overexposure is suspected, liver or kidney fiinction tests 
may be useful. Liver function tests. 
First Aid: If this cheinical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
ski 11, rein ove con tam i na ted clothing and wash i m in cd i a t e I y 
with soap and water. Seek medical attention immediately. If  
this chemical has been inhaled, remove from exposure, 
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begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Do not induce 
voiiiiting when foriiiulations containing petrolellin solvents 
are ingested. Otherwise, give large quantities of water and 
induce vomiting. Do not make an unconscious person vomit. 
Note to Physician: If ingested, remove by lavage or 
vomiting. Use general supportive measures for CNS 
depression. Consider the use of quinidine for myotonia. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Triclocarban 

Use Type: Fungicide and antiseptic 
CAS Niriirher: I0 1-20-2 
Forinrrlrr: C,;H,C13N20 
S y n  o i iy i i rs :  N -  ( 4  - C 11 1 o r o p h e n  y I ) - N ’ -  ( 3  ,4 - 
d i c h I o ro p he t i  y I )  u re a;  N- (3,4 - D i c h 1 or o p h e n y 1) -N ’- (4 - 
chloropheny1)urea; ENT 26,925; NSC-72005; TCC; 
Trichlorocarbanilide; 3,4,4’-Tric1~1orocarbanilide; 3,4,4’- 
Trichlorodiphenylurea: Urea, N-(4-chlorophenyl)-N’-(3,4- 
d ich loropheny I)-( 9C I )  
Tr(itle Nrmes: C U S 1 TERm; C UTI SAN@; G EN 0 F AC En; 

Clieinicrrl Clrrss: Anilide 
EPMOPP PC Code: 02790 1 
Crrliforirirr DPR Clreinicrrl Corle: 844 
Uses: Not registered in the U.S. Triclocarban is used as an 
anti-bacterial and anti-fungal agent in disinfectants, 
shampoos, shower cream, cosmetics, soaps, and other 
household products. I t  is used to kill bacteria and many 
other diseases. 
Regirlrrtory Authority: 

Actively registered pesticide in  California. 
Description: White crystals or powder. Molecular weight = 

3 15.60. Melting point = 250-256°C. 
111 coiriprrtibilities: When heated to decoin pos it ion t h is 
material forins toxic oxides of nitrogen and fumes of 
ch lor i tie. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
med ica I attention iinined i a t e 1 y . I f t h is ch em i ca I contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 

NOBACTER~;  P R O C U T E N E ~ ;  SOLUBACTER~ 

quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Tr i c lo py r (ANSI) 

Use Tjpe: Herbicide 
CAS Nirnzber: 5 53 3 5 -06-3 
Fornritlrr: C,H,CI,NO, 
Alert: Some products may be classified as Restricted Use 
Pesticides (RUP) 
Synorryiia: Acetic acid, [(3,5,6-trichloro-2-pyridinyl)oxy]-; 
Triclopyr, triethylainine salt; 3,5,6-Trichloro-2- 
pyridinyloxyacetic acid 
Trrrtle Nrrmes: [Note: See the following record, Triclopry. 
triethylainine salt, for trade names containing the salt of 
triclopry] ACCESS@; CROSSBOW’, (triclopyr + 2.4-D 
ester), Dow AgroSciences (USA);ET@; GARLON‘, Dow 
AgroSciences (USA); GRAZON? PATHFINDER@“; 
REDEEM@, Dow AgroSciences (USA); RELY@); 
REM EDY @; RIVER DALE TA J-IOE@ Nu farm (A us tra I ia): 
TURFLON@, Dow AgroSciences (USA) 
Pror1ircer.s: Dow Agro Sc iences (U S A) ; G harda Chem i c a I s 

(India); Micro-Flo (USA); Nufarm (Australia) 
Clr eriiical Clrrss: Ch lorop y r i d i n y I ;  py r i d i lie corn po 11 ti d 
EPA/OPP PC Code: 1 I600 I 
Uses: Triclopry is a systemic herbicide used on rice, range 
land and pasture, rights-of-way, forestry and grasslands, 
including home lawns, for control of broadleaf weeds and 
woody plants. Triclopry is usually available as a triclopyr 
butoxyethyl ester (BEE) or as a triclopry triethylamine salt 
(TEA). 
Hirnrriii to-vicity (Iong-ter~ii)~~’): Very low-3 50.00 ppb, 
Health Advisory 
Fish toxicity ( t l~resl iokl)(~~):  Very low-237 13.98OOO ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crrrciiiogeir/llrrzrrrrl ClrrssiJicrrtioiis 
U.S. EPA Carcinogens: Gro~ip D, unclassifiable, 
ambiguous data 
Label Signal Word: CAUTION, DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Regirlrrtory Aiithority: 

Actively registered pesticide in California. 
Drscri/ition: W Ii it e to co I or1 ess , feat he ry so I id . M o 1 ec ti I iir 
weight = 256.48. Soluble in water; solubility = 440 mg/L 
24°C. MeltingiFreezing point = 148-1 50°C. Boiling point 
= decomposes @ 290°C. Vapor pressure = 1.26 x 10 ’ 
mmHg @ 25°C. 
Permissible Concentrrrtion iii Wrrter: No criteria set. 
Runoff from spills or firc control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iinmediately for at least 
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15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give largc 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formu I at ions contain i ng pet ro leu ni so I ven t s arc ingested . 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED), Triclopry,” Office of 
Prevention, Pesticides and Toxic Substances, 
Washington, DC (October 1998). 
I i t r ~ : i ~ ~ ~ ~ ~ ~ v . e p a . ~ o v / l i E D s ~ 2 7  I 0red.pdf 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Triclopry,” Oregon 
State University, Corvallis, O R  (June 1996). 
htt~~:/leutoxiiet.orsl.cdLi~pips~tt-iclop~. htm 

List of  Lists,’’ Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Triclopyr, triethylammonium salt 

Use Type: Herbicide 
CAS Nriiiiber: 572 13-69- 1 
Foriitiilri: C,H,CI,NO, 
Syiioiiyiiis: Acetic acid, [(3,5,6-tricliloro-2-pyridi1iyl)oxy]-, 
compounded with N,iV-dietliylettianaiiiine ( I :  I ) ;  Caswell 
No. 8825; N,N-Diethyletha namine compounded with 
[(3,5,6-trichloro-2-pyridinyl)oxy]acetic acid ( 1 : 1); (3,5,6- 
Trichloro-2-pyridinyl)oxyacetic acid, triethylaniine salt; 
3,5,6-Trichloro-2-pyridinyloxyacetic acid, TEA salt; 
[(3,5,6-Trichloro-2-pyridinyl)oxy]acetic acid compounded 
with N,N-diethylethanainine ( 1  : 1);  [(3,5,6-Trichloro-2- 
pyridyl)oxy]acetic acid, coinpound with triethylamine ( 1 : I ) ;  
Triclopyr triethylamine; ~~rietliylammonium triclopyr; 
Triethylainine triclopyr; TTEA 
Trrr rle h’riiites: B RU S H - B -G ON ‘, Oitho B us i ness G roil p 
(USA); CONFRONT‘, Dow AgroSciences (USA); 
C R O S S B O W @ ,  D o w  A g r o S c i e n c e s  ( U S A ) ;  
DOWELANCOG BRUSH AND WEED, Dow AgroSciences 
( U S A ) ;  D T D A I D M A - T E A - D M A @  S E L E C T I V E  
HERBICIDE, Nufai-in (Australia); GARLON-3AW, Dow 
AgroSciences  ( U S A ) ;  GRANDSTAND’,  D o w  
AgroSciences (USA); MON” 78736, Monsanto (USA); 
REDEEM’ R & P, Dow AgroSciences (USA); 
RENOVATE@, Dow AgroSciences (USA); RIVERDALE 
DTDA@ SELECTIVE HERBICIDE, Nufarm (Australia); 
RIVER D A LE HORSEPOWER’, N ti farm (Australia); 
TRICLOPRY-EZ-JECT@; TURFLON@ AMINE, Dow 

AgroSciences (USA); XRM-5202@, Dow AgroSciences 
(USA); WEEDEX@ 
Producers: Bayer CropScience (Germany); Bonide 
Products (USA); Dow AgroSciences (USA); Lebanon 
Seaboard (USA); Monsanto (USA); Nufann (Australia); 
Ortho Business Group (USA) 
Clieilnicul Clrrss: Chloropyridinyl 
EPMOPP PC Corle: 1 16002 
Criliforiiiri DPR Clieiiiicd Corle: 2 13 1 
RTECS Number: A58974000 
Uses: A systemic herbicide used on rice, range land and 
pasture, right s-o f- way, forestry and grass I and s , i n  c I Lid i ng 
home lawns, for control of  broadleaf weeds and woody 
plants. 
Crirciii ogeit/Hrizrirrl ClrrssiJicritioris 
U.S. EPA Carcinogens: Group D, unclassifiable, 
ambiguous data 
Label Signal Word: CAUTION, WARNING or DANGEK 
WHO Acute Hazard: Class I l l ,  slightly hazardous as 
triclopry, the parent chemical 
Regrilitory Authority: 

Actively registered pesticide in California. 
EPCRA Section 3 I3 Form R c/e mi~ii77i.s concentration 
reporting level: 1 .0% 

Periitissible Coiireittrrition in Writer: N o  criteria set. 
Runofffrom spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin , remove con tam i n at ed c I o t h i ng and wash i m med i a te I y 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breath i ng (us i ii g un i versa I precautions) i f 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
References: 

Ca I i fo rn i a Env i ro n men t a I Protect ion Agency “C hem ica I 
List of Lists,” Sacramento CA (February 1997) 

Tric losa n 

Use Tyye: Microbiocide, pesticide 
CAS Niiinber: 3380-34-5 
Fortiiiilri: C, H ,C I3O2 
Synoiiyiiis: 5-Cliloro-2-(2,4-dicliloroplie1ioxy)plietiol; 5- 
Chloro-2-(2,4-dichlorophe1ioxyplienol); 2’-Hydrosy-?.-1,4’- 
t r i c h I o ro- ph en y I e t ti e r ;  5 - c h I o ro  - 2  - (2.4 - 
dichlorop1ienoxy)-; TCC; 2,4,4’-Ti-ichloro-2’-hydrosy 
diphenyl ether 

P h e n o I ,  



 

Triethanolamine Dodecvlbenzene Sulfonate 889 

Trrrrle N ~ i i i e s :  BAC-TEX; CH-3565’; ITGAGUARD@, 
Ciba Specialty Chemicals (Switzerland); IRGASAN@, Ciba 
Specialty Chemicals (Switzerland); IRGASAN@ DP-300, 
Ciba Specialty Chemicals (Switzerland); LEXOL@ 300; 
MICROBAN’ ADDITIVE; SANITIZED@ BRAND; 
TRICLOSAN@; ULTRA FRESH@; VIKOL@; VINYZENE@, 
Rohin and Haas (USA) 
Producers: Ciba Specialty Chemicals (Switzerland); 
Novartis (Switzerland) (now Syngenta); Rohm and Haas 
(USA); Schering-Plough Health Care Products (USA); 
Syngenta (Switzerland) 
Clieinicnl Clrrss: Chlorophenol 
EPMOPP PC Corle: 054901 
Crrlifvriiirr DPR Clreniicrrl Corle: 13 7 1 
Uses: Triclosan is a broad-spectrum antibacterial and anti- 
microbial agent used to make creams, lotions, deodorants, 
detergents, dish soaps, laundry soaps, cosmetics, 
toothpastes, acne creams and mouthwashes. 
Crirciiiogeri/H(rzrrrrl Clrissificrrtions 
U.S. EPA Carcinogens: Unclassitiable 
IARC: Group 2B, possible carcinogen 
Label Signal Word: CAUTION, WARNING or DANGER 
Regii Iritory Air tlr ority : 

AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 

The “Director’s List” (CALiOSHA) as chlorophenoxy 

Actively registered pesticide in California. 
Dexriptioa: Off-white, crystalline solid or powder. 
Insoluble in water. Molecular weight = 289.52. 
MeltingiFreezing point = 55°C. 
Iricoiiiputibilities: Reacts with boranes, alkalies, aliphatic 
amines, amides, nitric acid, sulfuric acid. 
Permissible Concentrtrtio~i in Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Routes ofElitry: Inhalation, ingestion, absorbed through the 
skin. 
Hrrrnifiirl Effects r r r i r l  Synrptonis 
Short Term Exposure: Poisonous; may be fatal if inhaled, 
swallowed, or absorbed through skin. Severely irritates eyes, 
skin and respiratory tract, with burning sensation, pain, 
redness and swelling. Metabolic stimulant. Ifinhaled, causes 
coughing, dilated pupils, headache, profuse persperation, 
intense thirst, extreme fatigue, rapid pulse, high fever, 
clammy, flushed skin, rapid breathing, nausea, vomiting. 
cyanosis (bluish tint to skin and lips), anxiety and confusion, 
convulsions, risk of lung edema. If swallowed, face and lips 
turn bluish. Liver injury with associated jaundice, kidney 
failure, and cardiac arrhythmias are commonly noted. Nerve 
damage, which may be delayed, may include swelling of 
legs and feet, muscle twitch and stupor. Severe exposure can 
cause death from heart failure. Dust or liquid left in contact 
with the skin for several hours may be absorbed. This may 
result in severe delayed symptoms as listed above. These 
symptoms may last for months or years. 

chlorophenoxy pesticides 

pesticides 

Long Ternz Exposure: Workers exposed to chlorophenoxy 
compounds such as 2,4-D (in the manufacturing process) 
over a five to ten year period at levels above 10 mgim’ 
complained of weakness, rapid fatigue, headache and 
vertigo. Liver damage, low blood pressure and slowed 
heartbeat were also found. Based on animal tests, may 
affects human reproduction. 
foiizts of Attack: Eyes, skin, respiratory system, central 
nervous system, cardiovascular system, liver, kidney 
Medictrl Surveillurzce: If symptoms develop or 
overexposure is suspected, liver or kidney function tests 
inay be useful. Liver function tests. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person drink or vomit. Nole to PI iys i~ i~17:  If 
ingested, remove by lavage or vomiting. Use general 
supportive measures for CNS depression. Consider the iise 
of quinidine for myotonia. 
References: 

California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Triethanolamine Dodecyl benzene 
Sulfonate 

Use Type: Fungicide, insecticide, microbiocide and 
adj w a n t  
CAS Nirniber: 27323-4 1-7 
F ~ r t i ~ t r l ( ~ :  C,,H,,03S.C,H,,N0, 
Synoirynis: A13-26730-X; Benzenesulfonic acid, dodecyl-, 
compounded with 2,2’,2”-nitrilotris[ethanol]( I : I ) ;  
Do d ec y 1 benze nesu 1 fon i c sa I t ; 
Dodecylbenzenesulfonic acid, compounded with 2,2’,2”- 
nitrilotris(ethano1) (1  : 1); Dodecylbenzenesulfonic acid 
triethanolamine salt; 2-2’,2”-Nitrilotris-dodecyIbeii~etie 
sulfonate (Salt); Triethanolaminc DBS; Triethanolamine 
dodecylbenzene sulfonate 
Trtrtle Nrrnzes: WITCONATE@-6OL; WITCONATEG-60T: 
W I T C 0 N A 1’ E @ -  7 9 S ; W I T C O N  A T E  @ - 5 7 2 5 : 
WITCONATE@ S-1280; WITCONATE@ TAB 
Clieniicrrl Clrrss: Soap 
EPMOPP PC Code: 079020 
Crrlijorniri DPR Clieniicrrl Corle: 984 
RTECS Nirniber: DB6700000 

ac id , t r i e t ha no 1 am i n e 



 

890 Triflumizole 

Uses: Not registered in the U.S. Widely used as a surfactant. 
CrircitiogeIz/Hrrzarrl ClrrssiJcrrtions 
Label Signal Word: CAUTION, WARNING or DANGER 
Regulatory Authority: 

The “Director’s List” (CALIOSHA) 
Actively registered pesticide in California. 
Clean Water Act: Section 3 1 1 Hazardous SubstancesIRQ 
(same as CEKCLA) 
EPCRA Section 304 RQ: CERCLA, 1000 lb (454 kg) 

Description: Yellowish brown or amber liquid. Sinks and 
mixes with water. Molecular weight = 475.6 (solute). 
Hazard Identification (based on NFPA-704 M Rating 
System): Health Hazards (Blue): 1; Flaininability (Red): 1; 
Reactivity (Yellow): 0. 
Iticoniprrtibilities: Acids, acid fumes, oxidizers (chlorates, 
nitrates, peroxides, perinanganates, perchlorates, chlorine, 
bromine, fluorine, etc). 
Periiiissible E.vposrrre Liiiiits in Air: Not established. 
Periiiissible Coiicetitrrition in Wrrter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Not established. 
H(imlfrr1 Ejlects r i d  Symptoms 
Sliort Term Esposurc: Contact with eyes or prolonged 
contact with skin may cause irritation. May cause irritation 
of  mouth and stomach. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention iminediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove ti-om exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
Linconscious person vomit. 
Rejerences: 

C al i forn ia Env i ron men ta I Protect ion Agency “C h em i ca I 
List of Lists,” Sacramento CA (February 1997) 

Trifl urn izole 

Use Type: Fungicide 
CAS Niiinber: 68694- I 1 - 1 
Foriiiulri: CljHi jCIFjNjO 
Synoiijltiis: I -[ 1 -((4-Chloro-2-(trifl~ioroinethyl)pheiiyI) 
imino)-2-propoxyethyl]- 1 H-imidazole; 1 -[N-(4-Ch loro-2- 
trifluoromethylplie~iyl)-propoxyaceti~nidoyl]-i~nidazole; (E)- 
4 - C h I or0 -a ,  a. a- t  r i flu o r 0  - N -  ( 1 -( 1 H -  i in id azo  I - 1 -y I )  -2 - 
propoxyethy1idene)-0-toluidine; I H-Imidazole, 1 -[ 1 -((4- 
Cliloro-2-(trifluoro1nethyl)phenyl)imi1io]-2-propoxyetliyl~-, 
(4 - 

Trrrrle Nrmies: A8 15@, Croinpton Corporation (USA); 
CONDOR@; DUO TOP@; NF-I 14@; PROCURE@, Crompton 
(USA); TERRAGUARD@, Crompton Corporation (USA); 

Producers: Croinpton Corporation (USA) 
Clieiiiical Class: I in idazo le ; co nazo 1 e fungicide 
EPNOPP PC Cotle: 128879 
Crrlifortiici DPR Cliemicrrl Code: 2260 
ICSC Number: 1252 
RTECS Number: N14490000 
Uses: Triflurnizole is used in control of Cylindrocladium 
root and petiole rot on Spathiphyllum. 
Hunirrri toxicity ( Io i ig - t~ rn i ) (~~ :  Very low-I 05.00 ppb, 
Health Advisory 
Fish toxicity (th resli old) (77): 1 n termed i a t e 4 7  ,020 8 0 p p b, 
MATC (Maximum Acceptable Toxicant Concentration) 
U S .  M~rsiiiiuiit ANo rvtrble Residue Levels for  Trijlutiiizole 

T R I F M I N E ~  

(40 CFR 180.476): 
CROP 

Apple, pomace, wet & dry 
Cattle, fat 
Cattle, meat 
Cattle, inbyp 
Cherry, sweet 
Cherry, tart 
Egg 
Filbert 
Goat, fat 
Goat, ineat 
Goat, inbyp 
Grape 
Grape, pomace, wet & dried 
Grape, raisin, waste 
Ilog, fat 
Hog, meat 
Hog, inbyp 
Horse, fat 
Horse, meat 
Horse. inbyp 
Milk 
Pear 
Poultry. fat 
Poultry, ineat 
Poultry, inbyp 
Sheep, fat 
Sheep, ineat 
Sheep, inbyp 
Strawberry 
Vegetable, cucurbit, group 9 

Apple 
PP‘n 

0.5 
2.0 
0.5 
0.05 
0.5 
1.5 
1.5 
0.05 
0.05 
0.5 
0.05 
0.5 
2.5 

15.0 
10.0 
0.5 
0.05 
0.5 
0.5 
0.05 
0.5 
0.05 
0.5 
0.05 
0.05 
0. I 
0.5 
0.05 
0.5 
2.0 
0.5 

Crrrcitiogeii/Hrrzrrrd Clri.ssij7crrtiori.s 
U S .  EPA Carcinogens: Group E, Unlikely carcinogcn 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class 111, slightly hazardous 
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Descriytion: Colorless crystals. Moderately soluble i n  
water: solubility = 1.253 gil00 nil @ 20°C. Molecular 
weight = 345.7. MeltingiFreezing point = 63°C. Vapor 
pressure = 1.1  x 1 0-8 mmHg @ 20°C; 1.4 x lo-' Pa at 25°C. 
Log KO, = 1.43. Unlikely to bioaccumulate in marine 
organisms. 
Iizcoiiiputibilities: Strong oxidizers. Decomposes in fire 
forming toxic and corrosive oxides of nitrogen, hydrogen 
fluoride, and hydrogen chloride. 
Pernzi~ssible Coiiceiitratioir in Wiiter: No criteria set. 
Runoff from spills or fire control may cause water pollution 
Ruirtes of Entry: Inhalation or ingestion. 
Hirrn fir1 EfJi?cts c r n d  Synzptunis 
Long Term Exposirre: Skin sensitization. Liver damage and 
decreased hemoglobin levels. 
Poirits of Attrrck: Liver and blood. 
Merlicrrl Sirrveillrrnce: Liver fiinc t ion tests . Hein og lo b i n  
level. Complete blood count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
1.5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention iinmediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
Refereizces: 

Pesticide Management Education Program, "Tri flumizole 
(Terraguard, Procure) Pesticide Fact Sheet 1019 1 ," 
Cornell University, Ithaca, NY (October 24, I99 I ) .  
h t t p ://pine p , cc e . corn e I I . ed iiip ro f i  I esi fii ng- n e in a t i  t c nit b- 
z i r a d t r  i fl um izoleifun p p r o  f-tri fl um izole . h tin I 
U.S. Environmental Protection Agency, Office of 
Pest i c id e Re s i d tie L i in its, 
" T r i f l u m i z o l e , "  4 0  C F R  1 8 0 . 4 7 6 ,  
\ ~ \ ~ w . e i , a . ~ o v i i ) e s t i c i d c ~ ~ ~ ~ o d ~ ~ ~ i ~ \ ~ t o l s ,  h t m  
California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 

P rogra ins, Pest i c i de  

Trifl u ral i n (ANSI) 

Use Tyye: Herbicide 
CAS Niriiiber: 1582-09-8 
Forrnu/(r: C,,H,F3N30,; C3H,N-C,H2(N02),CFi 
Sjwo//ynzs: Benzenamine, 2,6-dinitro-N,N-dipropyl-4- 
(trifluoromethyl-); Benzeneamine, 2,6-dinitro-N,N-dipropyl- 
4 -( t r i fl uo ro m et h y I an i 1 i ne) ; 2,6- Din it ro-N, N-d i p ro p y 1-4 - 
(trifluorometliy1)benzenaiiiine; 2,6-Dinitro-N,N-di-N-propyl- 
u,u,u-trifluro-p-toluidine; 4-(Di-N-propylamino)-3,j-dinit~o- 

1 -tritluoromethylbenzene; A',N-Di-N-propyl-2,6-dinitro-4- 
trifluoromethylaniline; 2,6-Dinitro-4-trifluormetliyl-i"\i,iv- 
d4propylanilin (German); N,N-DipropyI-4-trifl~ioronietliyl- 
2,6-dinitroaniline; Ethane, trifluoro-; 2,6-dinitro-N,A'- 
d i pro p y 1-4- ( t  r i f I u or o in e t h y I )  an  i I i n e ; N C I - C 0 04 4 2 ; 
Synfloran; p-Toluidine, a,a,a-trifluoi-0-2,6-dinitro-n!iV- 
dipropyl-; a,a,u-'~ritluoro-2,6-dinitro-N~,N-dipropyl-4- 
toluidine; u,a,a-Trifluoro-2,6-dinitro-N,N-dipropyl-p- 
toluidinc; Trifluralina (Spanish); l'ritluraline 
Tririle Nriiiies: AGREFLAN@; AGRIFLANg 24; 
ASHLADE TRIMARAN@, Whytc Agrocheinicals (UK): 
AUTUMN KITE@; BROADSTRIKE@, Dow AgroSciences 
(USA); BUCKLE@, Monsanto (USA); CALLIFORTQ'', 
Calliope (France); CAMPBELL'S TRIFLURON-': 
CANNON HERBICIDE@, Monsanto (USA),  canceled 
813 111994; C H A N D O R @ ;  COMMENCE'", FMC 
Agricultural Products Group (USA); CRISALIN'; 
DEVRINOL T@; DIGERMIN'; ELANCOLAN"; 
FLEXLA"', Dow AgroSciences (USA), canceled 
6i l  .5/1987; FLINTa; FLORAm, United Phosphorus (India): 
FLURENE SE@; FLUTRIX@; FREEDOM', Monsanto 
(USA); GORDON'S WEEDER@, Pbi/Gordon (USA); 
HERBIFLURIN@, Veterinary & Agricultural Products 
Manufacturing Co., Ltd. (VAPCO) (Jordan); IPERSAN"; 

MARKSMAN"; MARKSMAN 2, TRIGARDG; M. 'I'.F"; 
NITRAN@; OLITREF@; ONSLAUGHT': PREMERLIN 
600 CE@, Milenia Agro Ciencias (Brazil); PROKII~."'. 
Gowan Company (USA), canceled 9/29/1988; SEDAGRI 
TRIFLURALINR 480, Bayer Cropscience (Germany), 
canceled 9/4/2002; SINFLOWAN@; SOLO'; SU SECURO 
CARPIDOR@; TEAM@; TREFANOCIDE'; TREFICON'; 
T R E F L A N @ ,  D o w  A g r o S c i e n c e s  ( U S A ) ;  
TREFLANOCIDE@; TREFMID SOW@, DOW AgroSciences 
( U S A ) ,  c a n c e l e d  2 / 2 1 / 1 9 8 6 ;  T R I F A R M O N " ;  
TRIFLURALINA@ 600; TRIFLUREX@; TRIFUREX' 

TRIM'; TRIMARAN@; TRIPARTTRIFLURALIN 48 EC; 

Makhteshiin-Agan Industries (Israel) 
Prohcers: Agan Chemical Man Li fact urers L td , ( 1 srael) ; 
Agriliance (USA); Atanor S.A. (Argentina); Bayer 
Crop Sc ieiice (G erniany); B i est erfe Id S ienisg 1 uess 
I n terna t i o n a I .  G nib H (G e I-ni any); Ca I 1 i ope (France) : DO M' 

AgroSciences (USA); Drexel Chemical (USA); FMC 
Agricultural Products Group (USA); Gowan Company 
(USA); Makhteshim-Agan Industries (Israel); Milenia Agro 
Ciencias (Brazil); Monsanto (USA); Montedison (Italy); 
Pbi1Gordon (USA); Pyosa Agi-oquiinicos (Mexico); Rhone- 
Pou I enc (France) ; She nzhen G 110 nieng I n du s t I-y C o ., L td . 
(China); United Agri Products (UAP); United f'liosphorus 
(India); Veterinary & Agricultural Products Manufacturing 
Co., Ltd. (VAPCO) (Jordan); Whyte Agrochemicals (UKj  
Clr emicirl Clirss: Organ of1 uor i n e 
EPA/OPP PC Code: 036 10 I 

JANUS@; L-36352"; L ILLY 3 6 ~ 5 2 ~ ;  LINNET"; 

T R I G A R D ~ ;  TRIKE PIN^^; TRILIN'; T I I I L I N ' ~  I OG; 

TR I STAR@; TRUST"; TU R F L A N @ ;  u R A N  u PJ, 



 

892 Trifluralin 

Cdifornici DPR Clieniical Code: 597 
ICSC Number: 0205 
RTECS Number: XU9275000 
EEC Nuniber: 609-046-00- 1 
EINECS Nuniber: 2 16-428-8 
Uses: Trifluralin is a selective, pre-emergence herbicide 
used to control many annual grasses and broadleaf weeds in  
a large variety of tree fruit, nut, vegetable, and grain crops, 
including soybeans, sunflowers, cotton, and alfalfa. It is 
used on winter wheat and barley, oilseed rape, carrots, 
lettuce, sugar beets and beans. It is also used on set-aside 
land, i.e., arable land temporarily taken out of use. 
Trifluralin should be incorporated into the soil by 
mechanical means within 24 hours of application. Granular 
formulations may be incorporated by overhead irrigation. 
Hiiniiiii tosicity (lo~ig-terii i)(~~): High-5.00 ppb, Health 
Advisory 
Fish tosicity (tlire~liolrl)(~~): Hig1i-I ,57645 ppb, MATC 
(Maximum Acceptable Toxicant Concentration) 
U.S. Mrixinirim Allorvrible Residue Levels f o r  Trijliirtiliii 
(40 CFR 180.207): 
CROP 
Alfalfa, hay 
Asparagus 
Barley, hay 
Barley, straw 
Bean, mung, sprouts 
Carrot, roots 
Corn, field, forage 
Corn, field, grain 
Corn, field, stover 
Cotton, undelinted seed 
Cress, upland 
Flax, seed 
Fruit, citrus, group 10 
Fruit, stone, group I2 
Grain, crops, except corn 
(sweet) and rice (grain) 

Grape 
Hop 
Legume, forage 
Nut ,  tree, group 14 
Peanut 
Peppermint, tops 
Rape seed, seed 
Safflower, seed 
Sorghum, forage 
Sorghum, grain, stover 
Spearmint, tops 
Sugarcane, cane 
Sun flower, seed 
Vegetable, cucurbit, group 9 
Vegetable, fruiting, group 8 
Vegetable, leafy 
Vegetable, root crop, except carrot 

PPm 
0.2 
0.05 
0.05 
0.05 
2 
1 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

Vegetables, seed and pod 0.05 

Wheat, straw 0.05 
Crirciiiogeii/H~izurrl Ckissificritions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
IARC: Group 3, unclassifiable 
Label Signal Word: WARNING or CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspccted endocrine disruptor 
Regulrtory Authority: 

Wheat, grain 0.05 

Banned or Severely Restricted (in U.S.) (UN)‘”) 
AB 1803-Well Monitoring Chemical (CAL) 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) 
CAL Air Resources BoardiAB 1807 Toxic Air 
Contaminants 
The “Director’s List” (CA LiOSH A) 
Actively registered pesticide in California. 
Clean Air Act: Hazardous Air Pollutants (Title I ,  Part A ,  
Section 112) 
Safe Drinking Water Act: Priority List (55 FR 1470) 
EPCRA Section 3 13 Form R de u1wiiiii.T concentr?t’ ion 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Yellow-orange to orange crystalline solid. 
Practically insoluble in  water; solubility = 3.9 ppni @ 27°C. 
Molecular weight = 335.3 1 .  Boiling point = 139°C @ 4.2 
mbar. MeltingiFreezing point =49”C. Vapor pressure = 2. I I 
x lo-‘ mmHg @ 29°C. Hazard Identification (based 011 

NFPA-704 M Rating System): IHealth I ,  Flammability 1 ,  
Reactivity 0. Log KO,, = 5.1. Values above 3.0 are likely to 
bioaccuinulate in marine organisms. 
Iiiconipritibilities: Store in temperatures above 4.4”C. 
Fluorocarbons can react violently with barium, potassium, 
sodium. 
Permissible Esposiire Limits iii Air: The state of 
Pennsylvania has set a guideline for trifluralin in ambient 
air(‘’) of 1,150 pgim’. 
Permissible Conceiitrrition in Wuter: EPA has set a lifetime 
health advisory of 2.0 pg/L. The state of Maine has set a 
guideline for drinking water of 200.0 ,ug/L‘“’. 
Routes of Entry: Inhalation, skin and/or eye contact. 
Ilrirnrjiil Effects cind Syntp1oni.s 
Short Term Esposiire: Inhalation can cause irritation ofthe 
respiratory tract with cough, phlegm, and/or tightness i n  the 
chest. The vapor can cause eye and skin irritation. Skin 
contact can cause irritation and rash which can be 
exacerbated by sunlight. The majority of reported trifluralin 
exposure cases were occupational in nature. Other reported 
symptoms include respiratory involvement, abdominal 
cramps, nausea, diarrhea, headache, lethargy and parasthcsia 
fo I I ow ing de rina I or i n ha1 at ion expos 11 re. 
Long Term Eqmsifre: May cause skin sensitization. 1 ligli 
or repeated exposure may affect the liver and kidneys and/or 
cause anemia. There is some dispute about the actual 
carcinogenic effect of trifluralin. NCI‘”’ reports clear 
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evidence of carcinogenicity in inice but not in rats. Some 
authorities feel that dipropyl nitrosainine formed in 
trifluralin manufacture and contained in the technical 
material might be the actual culprit and the purified 
trifluralin might not have this problem. 
Points of Attrick: Skin, eyes, liver, kidneys, and blood. 
Merlicrrl Surveillriizce: Kidney and liver function tests. 
Complete blood count. 
First Aid: Skin Contact: Flood all areas of body that have 
contacted the substance with water. Don’t wait to remove 
contaminated clothing; do it under the water stream. Use 
soap to help assure removal. Isolate contaminated clothing 
when removed to prevent to prevent contact by others. Eye 
Contact: Remove any contact lenses at once. Flush eyes 
well with copious quantities ofwater or normal saline for at 
least 20 to 30 minutes. Seek medical attention. Inhalation: 
Leave contaminated area immediately; breathe fresh air. 
Proper respiratory protection must be supplied to any 
rescuers. If coughing. difficult breathing or any other 
symptoms develop, seek medical attentioii at once, even if 
syinptoins develop many hours after exposure. Inyesfion: If 
convulsions are not present, give a glass or two of water or 
milk to dilute the substance. Assure that the person’s airway 
is unobstructed and contact a hospital or poison center 
immediately for advice on whether or not to induce 
vomiting. 
Kefererices: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Trifluralin,” Oregon 
State University, Corvallis, OR (June 1996). 
http:/~extoxnet.orst.edu/pips~tri tlura.litin 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, 
“Trifluralin,” 40 CFR 180.207, 
htt~~:.:/www.ei~a.eovipcst icides.:foodivie~ytols.htm 
U.S. Environinental Protection Agency, 
“Reregistration Eligibility Decision (RED), 
Trifluralin,” Office of Prevention, Pesticides and 
Toxic Substances, Washington, DC (April 1996). 
11 tt p : / h v ~ v .  e p a. gov/R E I)siO 1 7 9. p d f 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Trifluralin,” 
Trenton, NJ (March 1998). 

Sax, N.I., Ed., “Dangerous Properties of Industrial 
Materials Report,” 1, No. 2, 70-7 I ( 1  980). 
Pohanish, R.P., “Rapid Guide to Hazardous Chemicals 
in the Environment,” Van Nostrand Reinhold, New 
York, NY (1997). 
U.S. Environmental Protection Agency, “Health 
Advisory: Trifluralin,” Washington, DC, Office of 
Drinking Water (August 1987). 
California Environinental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 

Trimethacarb (ANSI) 

Use Type: Insecticide, molluscicide, dog and cat repellant 
CAS Nunibrr: 12407-86-2 
Fornzulri: C,,H,,NO, 
Syiiunynzs: Carbainic acid, methyl-, mixed 3,4,5- and 2,3,5- 
triphenylinethyl esters (4: 1); Methylcarbaiiiic acid, 
trimethylphenyl ester; Trimethacarb; ?,4,5-TriinetIiylphenyl 
in e t h y 1 c a r  b a m  a t e 2 , 3 , 5  - t r i in e t h y 1 p h e n y I 
methylcarbamate 
Trtirle Nrinies: BROOT@, Union Carbide (USA), canceled; 
LAN D R I N’ and 2,3,5 -Tr i in e th y 1 p h e n y I 
methylcarbarnate isomers (4: I)] ;  OMS 597? SD 8530‘’ 
(in i x t u re and 2,3,5 -Trim e t h y I p h e n y I 
methylcarbamate isomers); UC 27867@, Union Carbide 
(USA), canceled 
Prorlucers: Drexel Chemical (USA); Union Carbide (USA) 
Clieiiiicril Clriss: Car bama t e 
EPMOPP PC Corle: 102400 
Crilijiuriiirr DPR Clreniicrrl Corle: 2962 
Uses: Not registered in the U.S. Tolerances were revoked 
by the U.S. EPA October 15,2002. A general use pesticide 
used against the corn rootworin. 
Ciirciiic~~eir/~~rizriril ClrrssiJicrrtiuiis 
Label Signal Word: WARNING 
Descri~~tioiz: Off-white granules. Molecular weight = 

193.24. Does not melt. 
liiconzpri~ibilities: May form explosive materials with 
phosphorus pentachloride. Avoid contact with acids and 
alkalis. 
Prrinissible Coriceiitrrilioii iir Wuter: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Roiites of Elltry: Inhalation, skin contact, ingestion. 
Hririnjii l Effects uii rl Symptoms 
Slrort Term Expusiire: Eye pupils are small; blurred vision; 
eye watering; runny nose; cough; shortness of breath; 
salivation; nausea, stomach cramps, diarrhea, and voiiiiting; 
increased blood pressure; profuse sweating; hypermoti lity, 
hallucinations; agitation; tingling ofthe skin; slow heartbeat; 
convulsions; fluid in lungs; loss of consciousness; 
incontinence; breathing stops; death. Carbainates inhibit the 
acetylcholinesterase enzymes and alter the way in which 
nervous impulses are transmitted. However, within several 
h o u rs car bain ates spontaneous I y detach from the enzymes . 
Long Term Esposirrr: A potcnt chol inesterase inhibitor; 
cumulative effect is possible. This chemical may damage the 
nervous system with repeated exposure, resulting iii 

convulsions, respiratory failure. May cause liver damage. 
Points ofAttiick: Respiratory system, lungs, central nervous 
system, cardiovascular system, skin, eyes, plasma and red 
blood cell cholinesterase. 
hledicril Sir r veillrrir ce: i s 
recoinmended for 24 to 48 lioiirs after breathing 

a n d  

[ 3,4,5 - 

of  3 ,4 ,5  - 

M e d i c a I o b se r v a t ion 
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overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: 
Plasma and red blood cell cholinesterase levels (tests for the 
enzyme poisoned by this chemical). If exposure stops, 
plasma levels return to  normal in 1-2 weeks while red blood 
cell levels may be reduced for 1-3 months. When 
acetylcholinesterase enzyme levels are reduced by 25% or 
more below preemployment levels, risk of  poisoning is 
increased, even if results are in lower ranges of  “normal.” 
Reassignment to work not involving carbamate pesticides is 
recommended until enzyme levels recover. If symptoms 
develop or overexposure occurs, repeat the above tests as 
soon as possible and get an exam of the nervous system. 
Also consider complete blood count. Consider chest x-ray 
following acute overexposure. 
FirstAirl: Eyes: Speed in  removing material from skin is of 
extreme importance. Eye contact can cause dangerous 
amounts o f  these chemicals to be quickly absorbed through 
the mucous membrane into the bloodstream. Immediately 
and gently flush eyes with plenty ofwarm or cold water (NO 
hot water) for at least 15 minutes, occasionally lifting the 
upper and lower eyelids. Get medical aid immediately. Skin: 
Get medical aid. Skin and/or eye contact can cause 
dangerous amounts of  these chemicals to be absorbed into 
the bloodstream. Wearing the appropriate PPE equipment 
and respirator for carbamate pesticides, immediately flush 
skin with plenty of  soap and water for at least 15 minutes 
while removing contaminated clothing and shoes. Shampoo 
hair promptly if contaminated; protect eyes. Ingestion: Call 
poison control. Loosen all clothing. Never give anything by 
mouth to an unconscious person. Get medical aid. Do NOT 
induce vomiting.* If conscious, alert, and able to swallow, 
rinse mouth and have victim drink 4 to 8 ounces of  water. 
Check to see if poison control instructs you to use ipecac 
syrup, otherwise administer slurry of  activated charcoal (2 
oz in 8 oz of  water). If victim is unconscious or having 
convulsions, do nothing except keep victim warm. *In soine 
cmes you may be specifically instructed by poison control 
to induce vonqiting by way of2 tablespoons of syrup of 
ipecac (adult) washed down with a cup ofwater. DO NOT 
give activated charcoal before or with ipecac syrup. 
Inhalation: Get medical aid. Do not contaminate yourself. 
Wearing the appropriate PPE equipment and respirator for 
carbamate pesticides, immediately remove the victim from 
the contaminated area to fresh air. If the victim is not 
breathing, administer artificial respiration. Do N O T  use 
mouth-to-mouth resuscitation; use bagimask apparatus. If  
breathing is difficult, administer oxygen through badmask 
apparatus until medical help arrives. Do not leave victim 
unattended. Note to physician or authorized medical 
personnel. Administer atropine, 2 mg (1/30 gr) 

intramuscularly or intravenously as soon as any local or 
systemic signs or symptoms of  an intoxication are noted: 
repeat the administration of  atropine every 3 to 8 minutes 
until signs of  atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur; initiate treatment in children 
with 0.05 mg mgikg of atropine; repeat at 5 to 10 minute 
intervals. Watch respiration, and remove bronchial 
secretions if they appear to be obstructing the airway: 
intubate if necessary. Medical note’ 2-PAMCI may be 
contraindicated in the case of  some carbamate poisonings. 
References: 

Pes t ic ide  Man a g e  in e n t Educa t ion  Pro  g ra in. 
“Trimethacarb (Broot) Chemical Profile 3/85,” Cornell 
U n i v e r s i t y ,  I t h a c a ,  N Y  ( M a r c h  1 9 8 5 )  
h t t p : / / p i n  e p . c c e . c o r n  e I I .  e d u / p  r o f i I e s / i n s e c t - 
inite/propetamphos-zetacyperm/triiiietliacarb/insect-prof- 

trimethacarb.html 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Triphenyltin compounds 

Use Type: Fungicide, herbicide, algicides and molluscicide 
CASNumber: 900-95-8 (acetate); 639-58-7 (chloride): 76- 
8 7-9 (hydroxide); 892-2 0-6 (hydride); 3 7 9-5 2 -2 (fhoricle): 
2 155-70-6 (methacrylate) 
Formula: C,,H,,Sn(hydride); C,,H,,O,Sn (aceruie); 
C,,H,,CISn (chloride); C,,H,,OSn (hydro-uide); C,,H,,FSn 
(flu or ide) 
Alert: A Restricted Use Pesticide (RUP), depending on the 
formulation 
Synonyms: Acetate: Acetate de  triphenyl-etain (French); 
Aceto di stagno trifenile (Italian); Acetotriphenylstannine; 
A c e  t o x y -  t r i p h e n y 1 - s t a n n a n  ( G e r in a n  ) ; 
A c e  t o x y t r i p h e n  y 1 s t a n  n a n  e ; A c e t o x y t I_ i p h e n y I t i n ; 

( Ac et y I o x y )t r i p h e n y I -s tan n an e (9C I ) : EN T 2 5.2 0 8 : 
Fenolovo acetate; Fentin acetaat (Dutch); Fentin acetat 
(German); Fentin acetate; Fentine acetate (French); Fintin 
acetato (Italian); Phentin acetate; Phentinoacetate; Stannane, 
acetoxytriphenyl- (U.S. EPA); Tin triphenyl acetate; TPTA: 
TPZA; Trifenyltinacetaat (Dutch); Triphenylaceto stannane: 
Triphenyltin acetate; Triphenyl-zinnacetat (German) 
Chloride: Chlorotriphenylstannane: Clilorotriplienyltiii: 
Cloruro de trifenilesta (Spanish); Fentin chloride: NSC 
43675; Phenostat-C; Stannane, chlorotriphenyl-; TPTC; 
Triphenylchlorostannane; Triphenylchlorotill; Triphenyltin 
chloride (U.S. EPA) 
Hydroxide: ENT 28,009; Fentin; Fentin hydroxide: Fintine 
hydroxyde (French); Fintin hydroxid (German); Fintin 
hydroxyde (Dutch); Fintin idrossido (Italian); Hydroxyde de 
triphenyl-etain (French); Hydroxytriphenylstaiiiiaiie: 
Hydroxytriphenyltin; Idrossido di stagno trifenile (Italian); 
NCI-C00260; NSC 1 13243; Phenostat-H; Stannane, 
h y d r o x  y t  r i p h e n  y I -; T i n. S t a n  n o I ,  t r i p  h e n y I - ; 
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hydroxytriphenyl-; TN IV; TPTH; TPTH technical; 
TPTOH; Trifenyl-tin-hydroxyde (Dutch); Triphenyltin 
hydrox ide  ( U . S .  EPA) ;  T r ipheny l s t annano l ;  
Triphenylstannium hydroxide; Triphenyltin( 1V) hydroxide; 
Triphenyltin hydroxide organotin fungicide; Triphenyltin 
oxide; Triphenyl-zinnhydroxid (German) 
Trrrrle Nriiiies: Acelute: BATASAN? BRESTAN? GC 

SUZIQ; TINESTAN’; TINESTAN 60 WP@; TUBOTIN@ 
Chloride: AI3-25207@;  AQUATIN 20 EC@; 
BRESTANOL@; GC 8993@; GENERAL CHEMICALS 
8993@; HOE 2872@; LS 4442@; TINMATE@ 
Hydroxide: AGRI TIN@, Nufarm Ltd. (Australia); 
AGTROL@, Nufarin Ltd. (Australia); A13-28009@; 
BRESTAN H 47.5 WP FUNGICIDE@, Clariant 
International (Switzerland), canceled 911 711 994; DOWCO 
I86@, Dow Chemical (USA), canceled; DUTER@, Harcros 
Chemicals (USA), canceled 81811 985; DU-TER@, Harcros 
Chemicals (USA); DUTER EXTRA@, Griffin (USA), 
canceled; DU-TER FUNGICIDE@, Griffin (USA), canceled; 
DU-TER FUNGICIDE WETTABLE POWDER@, Griffin 
(USA), canceled; DU-TER PB-47 FUNGICIDE@, Griffin 
(USA), canceled; DU-TER W-50@, Griffin (USA), 
canceled; DU-TUR FLOWABLE-30@, Griffin (USA), 
canceled 9/8/1993; ENABLE@, Nufarin Ltd. (Australia); 
FLO TIN 4L@; HAITIN@; l-IAITIN@ WP 20 (FENTIN 
HYDROXIDE 20%); HAITIN@ WP 60 (FENTIN 
HYDROXIDE 60%); IDA, IMC FLO-TIN 4L*, Nufarm 
Ltd. (Australia), canceled 612711 989; K- 19@; ORBIT@, 
Griffin (USA); PHOTON FUNGICIDE@, Bayer 
CropScience (Germany), canceled 2/27/2003; PRO-TEX’, 
Griffin (USA), canceled 4/13/1992; SUPER TIN 4L@, 
Griffin (USA); SUZU H@; TRIPLE-TIN@, Griffin (USA), 
canceled 9/30/1991; TRIPLE TIN 4L*, Mid America 
Chemical (USA), canceled 812011 983; VANCIDE I<S@, 
canceled 10/12/1983;VITO SPOTFUNGICIDE’,canceled 
12/18/1990; WESLEY TRIPLE TIN 4L@, Griffin (USA), 
canceled 91301 199 1 
Producers: ATOFINA (France); Bayer CropScience 
(Germany); Cerexagri (France); Clariant International 
(Switzerland); Fluorochein (UK); Griffin (USA); Harcros 
C he in i ca I s (US A) ; H o kko C he in i c al Industry (Japan); 
Nufarm Ltd. (Australia); Sankyo Organic Chemicals 
(Japan); TCI America (USA) 
Cheiiiical Cluss: Organotin, heavy metal 
EPMOPP PC Code: 496700 (acetule); 496500 (chloride); 
08360 1 (hydroxide); 083602 VIzroride); 496900 use code 
No. 083602 (f7uoride) 
Crrlijorrriu DPR Clieniicul Code: 599 (hydroside) 
HTECS Nirinber: WH6650000 (acetate); WH6860000 
(chloride); W H 8 5 7 5 000 (hyd/,oxide) 
EINECS Nirnzber: 2 I 1-358-4 (chloride); 200-990-6 
(hyd-oxide) 
Uses: The U.S. EPA terminated the special review of 
Triphenyltin hydroxide in September, 2000, which put into 

6936@; ~ 0 ~ - 2 8 2 4 @ ;  L I R O M A T I N ~ ;  LIROSTANOL~;  

question the tolerance revocation of the compound i n  
pesticides. Triphenyltin compounds are used as biocides to 
prevent fouling of boats, to preserve wood, kill mollusks 
and as anti-fouling agents in paint. It has been used to 
control blight on potatoes, leaf spots on sugar beets and 
peanuts, and scab and other diseases on pecans. Also used 
on carrots. Use of organotin compounds in antifouling paint 
has been restricted in  many countries because of their 
adverse effects on the oyster industry and aquatic 
ecosystems. 
Crircirzogeii/llazrrrrl CI(rssrj7cufiori.s 
U.S. EPA Carcinogens: Group €32, probable carcinogen 
(hydroxide) 
C a I i fo r n i a ( hy dr o s  i de ) : 
Deve I o pin en ta I toxin (hyd/*oxide, /izethucryl~/le) 
Label Signal Word: DANGER 
WHO Acute Hazard: Acelale: Class I I ,  moderately 
hazardous; (hydroxide): Class I I ,  moderately hazardous 
Endocrine Disrupt o r : Suspected (hyd/wxide) 
Regirldory A u fli ority : 

Air Pollutant Standard Set (See text below) 
U.S. DOT Regulated Marine Pollutant (49CFR. 
Subchapter 172.10 I ,  Appendix B), severe pollutant, as 
organotin pesticide compounds. 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = SO01 10,000 Ib (22714,540 

SuperfiindiEPCRA 40CFR302.4 RQ: EHS, I lb (0.454 

U.S. DOT Regulated Marine Pollutant (49CFR 172.10 I ,  
Appendix B) severe pollutant, as triphenyltin compounds 

SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 50011 0,000 Ib (227/4,540 

Superfund/EPCRA 40CFR302.4 RQ: EHS, 1 lb (0.454 

EPCRA Section 3 13 Form R de 111i17iiiiis concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 I ,  
Appendix B) severe pollutant, as triphenyltin compounds 

EPCRA Section 3 13 Form R de mini/ui.s concentration 
reporting level: I .O% 

U.S. DOT Regulated Marine Pollutant (49CFRI 72.10 I ,  
Appendix B) severe pollutant, as triphenyltin compounds 
Canada, WHMIS, Ingredients Disclosure List 

Description: T/”iphen)i/li/7 crctelate: (C,H,),SnOOCCI I;, is a 
white solid. MeltingiFreezing point = 122°C. Practically 
insoluble in water. Triphenyltin chloride; (C,H,),SnCI is a 
colorless to yellow crystalline solid with a characteristic 
odor. Boilingpoint =240° @ 13.5 mmHg. Melting/Freezing 
point = 106°C. Hazard Identification (based on NFPA-704 

Prop . 6 5 : Car c i n  og e n 

Acelule: 

kg) 

kg) 

Chloride: 

kg) 

kg) 

Hydroxide: 

Proposition 65 chemical (CAL) 
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M Rating System): Health 3, Flammability 2, Reactivity 0. 
Insoluble in water. Triphenyltin hydroxide: (C,H,),SnOH is 
a white crystalline solid or powder. Practically insoluble in 
water; solubility = 1 ppin @ 20°C. Molecular weight 
276.42. Melting/Freezing point = I  19°C (decomposes). 
Vapor pressure = 4.3 x ~ O - ~  inbar @ 50°C. 
Iirconipatibilities: Triphenyltin chloride: violent reaction 
with strong oxidizers. Keep away from moisture. 
Perniissible Esposure Limits in Air: OSHAFJIOSH”), and 
ACGIH‘” TWA is 0.1 ing/in3 (for tin organic compounds) 
and ACGIH STEL“) is 0 .2  mg/m’. The notation “skin” is 
added indicating the possibility of  cutaneous absorption. 
The NIOSH”) IDLH level = 25 iiigiin’ (as Sn). 
Deternzbirition iii Air: F i It er/X A D-2a (tube); Acetic 
a c i d / C H j C N ;  H i g h - p r e s s u r e  l i q u i d  
chroinatographyiGrapliite furnace atomic absorption 
spectrometry; NIOSH IV, Method g5.504, Organotin 
compounds.(”) 
Pernzissihle Coiicentrritioir in Writer: N o  criteria set, but 
EPA‘”’ has suggested a permissible ambient goal of  1.4 
pg iL  based on health effects. 
Roiites of Entry: Inhalation, skin absorption, ingestion, skin 
and/or eye contact. 
Hrirnifiil Effects rinrl Symptoms 
Short Term Exposure: These chemicals are strong poisons 
that can cause neurologic emergencies. Breathing, 
swallowing, or skin contact with some organotins, such as 
trimethyltin and triethyltin compounds, can interfere with 
the way the brain and nervous system work. In severe cases, 
it can cause death. Toxic and irritating to  the eyes, skin, and 
respiratory system. Dermal exposure inay lead to severe skin 
burns as well as renal failure and possible death in the case 
of  the chloride. Symptom of exposure include headache, 
vertigo (an illusion of  movement), psycho-neurologic 
disturbance, sore throat, cough, abdominal pain, vomiting, 
urine retention, paresis, focal anesthesia. 
Lorig Term Exposiire: Exposure m y  affect the nervous 
system causing headache, nausea, vomiting, dizziness, 
decreased coordination, muscle weakness, and visual 
changes. Triphenyltin chloride can irritate the lungs; 
bronchitis may develop. In animals: hemolysis, hepatic 
necrosis, kidney damage. Tributyltins, have been shown to 
affect the iininune system in animals, but this has not been 
examined in people. Studies in animals also have shown that 
some organotins, such as tributyltins can affect tlie 
reproductive system. This. also, has not been examined in 
people. 
Points of Attrick: Kidneys and liver. 
Merlicril Siirveillriiice: Kidney and liver function tests. 
Evaluation of the nervous system. Lung function tests. 
First Aid: (triphenyltin hydroxide) Speed in removing 
material from skin and eyes is of  extreme importance. Skin 
Contact: Flood all areas of body that have contacted tlie 
substance with water. Don’t wait to remove contaminated 
clothing; do it under the water stream. Use soap to  help 

assure removal. Shampoo hair promptly if contaminated. 
Isolate contaminated clothing when removed to prevent 
contact by others. Eye Contact: Remove any contact lenses 
at once. Iininediately flush eyes well with copious quantities 
ofwater or normal saline for at least 20 to 30 minutes. Seek 
medical attention. Inhalation: Leave contaminated area 
immediately; breathe fresh air. Proper respiratory protection 
must be supplied to any rescuers. If coughing, difficult 
breathing or any other symptoms develop, seek medical 
attention at once, even if symptoms develop many hours 
after exposure. Ingestion: Contact a physician, hospital or 
poison center at once. If tlie victim is unconscious or 
convulsing, d o  not induce vomiting or give anything by 
mouth. Assure that his airway is open and lay him on his 
side with his head lower than his body and transport 
iininediately to a medical facility. If conscious and not 
convulsing, give a glass of water to  dilute tlie substance. 
Vomiting should not be induced without a physician’s 
advice. 
References: 

Pesticide Management Education Program, “Chemical 
Fact Sheet 9/84, Triphenyltin Hydroxide,” Coinell 
Universi ty ,  I thaca,  N Y  (September  1984) .  
http://pmep.cce.corneIl.edu/profi leslfiing-iietnatitciiitb- 
zi rainitr i p hen y It i n/fu i i  g-pro f-tpth . h tiii I 
New Jersey Department of Health and Senior Services, 
“f-lazardous Substance Fact Sheet, Triphenyltin 
C h l o r i d e , ”  T r e n t o n ,  N J  ( M a r c h  1 9 9 8 ) .  
h t tp : i / w ~ \ ~ v .  s tate. n i . u s h e  a I thieoh irtkwe bi I 9 5 2.  pd f 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Triphenyltin 
Hydroxide,” Trenton,  NJ  (November 200  I ) .  
h t t p : /iw\vw. s Late. n i . LI d h  ea I t t i l e o l i ~ i - ~ l ~ ~ ~ ~ e b l  1 95 3. pd I’ 
U.S. Enviroiiinental Protection Agency, “Chemical 
Profile: Acetoxytriphenyl Stannane,” Washington, DC. 
Chemical Emergency Preparedness Program (November 
30, 1987). 
U.S. Environmental Protection Agency, “Cheiiiical 
Profile: Triphenyltin Chloride,” Washington, DC, 
Chemical Emergency Preparedness Program (November 
30, 1987). 
Sax, N.I.,  Ed., ”Dangerous Properties of Industrial 
Materials Report,” 2, No.  4, 92-94 ( 1  982). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

Trifl us u If u ron -met h y I 

Use Type: Herbicide 
CAS Niimber: 126535-15-7 
Foriirulrr: C, ,Hl7F~N,0 ,S  (triflusulfuron) 
Synoiiynrs: Benzoic acid, 2-[ (( ((4-( d i me t hy I am ino)-6- 
(2,2,2-trifluoroethoxy)- 1,3,5-triazin-2-yl)aiiiitio)carboiiyl) 
ainino)sulfonyl]-3-1iietIiyl-, methyl ester; Methyl 2-[((((4- 



 

Tris(hydroxymethy1)-nitromethane 897 
(diinethylainino)-6-(2,2,2-trifluofoethoxy)- 1,3,5-triazin-2- 
yl)amino)carbonyl)ainino)sulfonyl]-3-, inethylbenzoate 
Trrrrle Nrrnzes: DPX-66037@. DEBUT@, DuPont Crop 
Protection (USA); SAFARI@, DuPont Crop Protection 
(USA); UPBEET@, DuPont Crop Protection (USA) 
Prorlucers: DuPont Crop Protection (USA) 
Cli eniical Ckiss: Su I fony I urea 
EPMOPP PC Code: 129002 
Crilifioriiici DPR Clieniicrrl Code: 3 875 
Uses: Registered for use on sugar beets and chicory. 
Hunirriz toxicity ( l~ i ig- terni ) (~~):  I nt erined iate- 1 6. 80 p p b, 
Health Advisory 
Fish toxicity ( t l i re~holr l )~~~):  Very low-I 85735.5 13 150 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrrxiiiiwni Allowtible Residue Levels f o r  
Trvlusuljuroii metliyl (40 CFR 180.492): 
The inaxiinuin allowable residue level for the following 
products is 0.05 ppm: beet sugar, roots and tops); chicory 
roots. 
Crrrciiiogeii/Hazarr~rz~rr~l Clrissrfkrtioiis 
U.S. EPA Carcinogens: Group C, possible carcinogen 
Label Signal Word: CAUTION 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Periizissible Coiiceiitrtrtion iii Wuter: No criteria set. 
Runofffrom spills or fire control inay cause water pollution. 
Routes of Eiitry: Inhalation, passing through the skin, 
ingestion. 
Hariizjirl Effects urid Syiiiptoiiis 
Sliort Teriii Exposure: May cause skin and severe eye 
irritation. Moderately poisonous if ingested or inhaled. 
Exposure to a triazine (simazine) has caused acute and 
subacute dermatitis in the former USSR, characterized by 
erythema, slight edema, moderate pruritus, and burning 
lasting 4 to 5 days. 
Loiig Teriiz Esposure: May cause lung irritation and 
damage. May cause skin allergy. Contact with some triazine 
compounds (such as atrazine) may increase risks for tumors 
known to be associated with hormonal factors. These have 
been observed in  both animals and human beings, and are 
consistent with the known effects on the hypothalamic 
pituitary gonadal axis. Repeated exposure may cause weight 
loss and reduced red blood cell count. May be mutagenic. 
Poiiits of Attrick: Liver, lungs, skin. 
.WIerlicrrl Sirrveillrriice: Be fore beg i nn  i ng employ men t and 
at regular times after that, for those with frequent or 
potential I y h i gh exposures, the fo I I o w ing is rec online nded : 
Lung function tests. Consider chest x-ray following acute 
overexposure. Evaluation by a qualified allergist. 
Examination of the nervous system. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 

with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) i l _  

breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water or milk and induce vomiting. Do not 
make an unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of‘ 
Pesticide Programs, Pesticide Residue L i m its 
“Truflusulfuron methyl.” 40 CFR 180.492. 
http:i/a257.r.akamaitech.neti712571242~/08ai1~~003 I6 
OO/edocket.access.gpo.gov/cfr 2003/iulqtr/40cTr 1 80.4 
92.htm 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997) 

Tris( h yd roxymet h y I)-n it rome t ha ne 

Use Type: Microbiocide 
CAS Number: 126- 1 1-4 
For~izulrr : C,H ,N 0, 
Syiioiiyiiis: 2-(Hydroxymethyl)-2-nitro- 1 ,3-propanediol; 2- 
Hydroxyinethyl-2-nitropropane- I ,3-diol; Isobutylglycerol. 
nitro-; Methane, trimethylolnitro-; Nitroisobutylglycerol: 
N i t  r o t r i s ( h  y d r o x y ni e t h y I )  iii e t h an  e ; 2 - N i t ro  -2  - 
( h  y d  r o x y m  e t h y  1 )  - I ,  3 - p  r o  p a n e d  i o I ; 
Trihydroxyinethylnitroinethane; Trimethyloliiitroiiiethane; 
Tris( hydroxymethy1)nitromethane 
Trrirle Nrrtiies: CIMCOOL@; DC & R@; KNOCK OUT‘; 
TRlS NITRO@, Dow Chemical (USA) 
Prorlucers: Dow Chemical (USA) 
Cli eiiiicrrl Clrrss: U iic 1 ass i fi ed 
EPMOPP PC Code: 083902 
Crilijoriiiu DPR Clieiiiicril Code: I I05 
Uses: Used as a biocide in water treatment facilities 
C(rrciiiogeii/Hrrzrrrrl Clrrssificicrrtioiis 
Label Signal Word: CAUTION 
Regiilrrtory Authority: 

Descriptioli: White crystalline solid. Soluble i n  water. 
Molecular weight = 15 1.16. Boiling point = decomposes. 
Melting/Freezing point = 214°C (pure); 175°C 
(decomposes). 
Periizissible Exposure Liiiiits iii Air: No OELs established. 
Determirirrtioii iii Air:Filter; none; Gravimetric; NIOSIH 
IV(’’’ [Particulates NOR; #0500 (total), #0600 (respirab1e)J 
Perinissible Coiiceiitrrrtioii iti Writer: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
Huriiifirl Effects rri ir l  Syiiiptoiiis 
Sliort Term Exposure: Vapor caused eye irritation and 
redness. Inhalation may cause dizziness, rapid breathing, 
headache. May be narcotic i n  high concentrations. Ingestion 

Actively registered pesticide in  California. 
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is poisonous and may cause gastrointestinal irritation with 
dizziness, and fatigue. 
Long Term Exposure: May cause skin dryness and 
cracking. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Trisodium Phosphate 

Use Type: Fungicide, herbicide, pH adjustment, 
in i c ro b i oc ide 
CAS Number: 760 1-54-9 
Forniulri: 04P.3Na 
Synoiiyms: Disodium dihydrogen pyrophosphate; Fosfato 
sodico (Spanish); Monosodium dihydrogen phosphate; 
Monosodium phosphate; MSP; Phosphoric acid, trisodiuin 
salt; Sodium acid pyrophosphate; Sodium dihydrogen 
phosphate; Sodium phosphate; Sodium phosphate, 
anhydrous; Sodium phosphate, monobasic; Sodium 
phosphate dibasic; Sodium phosphate, tribasic; Tertiary 
sodium ph0sphate ;Tr ibas ic  sodium phosphate ;  
Trinatriumphospliat (German); Trisodium orthophosphate; 
TSP 
Trrirle Nrrmes: AN TI SA L’4; D R 1 -TRI@; EMU LS 1 P H 0 S”; 
EMULSIPHOS’ 440/660; NUTRlFOS@ STP; OAKITE@; 

Producers: A baq ii  im ( M ex ico) ; A I q u i in ia M ex icana 
(Mexico); AM RE SCO (US A) ; Chongq i ng C huandong 
Chemical (Group) (China); EM Industries (USA); FMC 
(USA); Harcros Chemicals (USA); Hindustan Chemical 
(India); Kemira Chemicals (Finland); Montedison (Italy); 
Pacific Century (USA); Rhodia (France); Solutia (USA) 
Clieniiccil Clriss: Phosphate 
EPMOPP PC Corle: 076406 
Crrliforriiri DPR Clieniicril Corle: 1579 
ICSC Number: 1 178 
RTECS Number: TC9490000 
EINECS Number: 23 1-509-8 
Uses: Used to remove insecticide residues from fruit and 
inhibiting mold; as an emulsifier in processed cheese; to 

T R O M E T E ~  

inhibit potato virus X, and tobacco mosaic virus; pH value 
adjustment. Also used in photographic developers: 
removing boiler scale, in water softeners, aluminum 
polishing, sugar refining, cleaning compounds, and in  
animal feeds. 
U S .  Mrixiinimz Allowrible Residue Levels: Residues of 
trisodiuin phosphate are exempted from the requirement of 
a tolerance when used as a surfactant, emulsifier, or wetting 
agent in pesticide formulations applied to growing crops or 
to raw agricultural commodities after harvest. 
Crrrciiiogeii/H~izrrrrl Clmsifications 
Label Signal Word: CAUTION 
Regulrrtory Authority: 

The “Director’s List” (CALIOSHA) 

Description: Colorless or white granular powder. Odorless. 
Soluble i n  water; solubility = 8.8 g/lOO nil; 1 part boiling 
water; the aqueous solution is strongly alkaline. Molecular 
weight = 163.9. Density = 1.6. MeltingiFreezing point = 

about 75°C (rapid heating); Log negative. Unlikely to 
bioaccumulate in marine organisms. 
Iiiconiptpritibilities: Contact with water forms a caustic 
solution. Vigorous reaction with strong acids. In  the 
presence of  moisture, mild steel, copper, or brass may be 
corroded by TSP. May react violently with antimony(\/) 
pentafluoride. Incompatible with lead diacetate, magnesium, 
silver nitrate. 
Perniissible Exposure Liniits in Air: No OELs established. 
Deternziiiutioiz in Air: Fi Iter; Hydrochloric acid; Ti trat ion ; 
NlOSH IV(’8), Method #7401, Alkaline Dust. See also 
OSHA Method ID- 12 1. 
Perniissible Coiicentratioiz in Wciter: No criteria set. 
Runofffrom spills or fire control may cause water pollution. 
There are no criteria for TSP per se. Based on similar 
materials, EPA guidelines recommended criteria for pH as 
follows: to protect freshwater aquatic life-pH 6.5 to 9.0; to 
protect saltwater aquatic life-pH 6.5 to 8.5; and to protect 
humans’ drinking water-pH 5 to 9. 
Routes of Entry: Inhalation, ingestion, skin contact. 
Hurntjiirl Effects rind Syniptonis 
Short Term Esposrrre: Caustic in at erial . Contact can caiise 
skin and severe eye irritation. Prolonged contact can cause 
burns, eye damage and possible blindness. Dust will irritate 
respiratory tract. Exposure may cause lung edema. Ingestion 
will damage gastrointestinal tract. 
Poiiits of Atttick: Eyes, skin, respiratory system 
Merlicrrl Surveillriiice: Skin irritation may develop from 
repeated exposure to the solid or low concentrations of the 
liquid. Irritation to the lungs, nose, throat and mouth may 
occur if exposed to low levels for long periods oftime. May 
cause temporary loss of  hair. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 

Actively registered pesticide in California. 
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skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed. get medical attention. If victim is 
conscious and able to swallow. have victim drink 4 to 8 
ounces of water. Do not induce voiiiiting. Note tophysiciun 
or authorized niedical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

Ca I i forn ia Eliv i ron men t al Protect ion Agency T h e  in i ca I 
List of Lists,” Sacramento CA (February 1997). 



 

900 Urea 

Urea 

Use Type: Fertilizer and fungicide 
CAS Number: 57- 13-6 
Formrlrr: C H,N 0; H ,NC ON H 
Syrioiiynis: Carbainide; Carbainide resin; Carbatniinidic 
acid; Carbonyl diainide; Carbonyldiamine; Isourea; NCI- 
C02 1 19; Pseudourea 
Trrrrle N ~ I ~ w s :  PRESPERSION, 75 UREA@; SUPERCEL 
3 OOO@; UREAPH lL@; UREOPHIL@; UREVERT@; 
VARIOFORM I I @  
Pror1ircer.s: A baq u i iii (Mexico); A cheiiia (Lithuania); 
Agrium (Canada); Alaska Nitrogen (USA); Borden 
Chemical (USA); BP Chemicals (UK); Cargill Crop 
Nutrition (USA); C F  Industries (USA); Chanibal Fertilisers 
and Chemicals (India); Chetnopetrol (Czech Republic); 
Chitnco (Bulgaria); DSCL (India); DSM (Netherlands); 
EniChetn S.p.A. (Italy); Grande Paroisse (France); Hydro 
Agri Chemicals (Norway); ICI Group (UK); lncitec Pivot 
(Australia); Indo Gulf(1ndia); Jilin Chemical (China); Juhua 
Group Corp. (China); Ketnira GrowHow Oy (Finland); 
Kynoch (South Africa); Messer Group (Germany); 
Monsanto (USA); Nagarjuna Fertilizers and Chemicals 
(India); Neste Chemicals (Finland); Nissati Chemicals 
(Japan); Petroquimica de Venezuela (Pequiven); Potash 
Corporation of Saskatchewan Inc. (Canada); Prodica 
(USA): Qatar Fertiliser (Qatar); Saudi Basic Industries 
Corp. (Saudi Arabia); Southern Petrochemical Industries 
Corporation Ltd. (SPJC) (India); Terra Nitrogen (USA); 
Ube Agri-Materials, (Japan); Wesfariners CSBP Ltd. 
(A us t ra I i a) 
CIi eriiictrl Clrrss: 1 norga ti ic 
EPMOPP PC Corle: 085102 
Crrliforiiirr DPR Clieniicrrl Corle: 662 
ICSC Number: 0595 
RTECS ivirinber: YR6250000 
EINECS Number: 200-3 15-5 
Uses: Used in fertilizers and animal feeds, as a fungicide, in 
the manufacture of resins and plastics, as a stabilizer in 
explosives and in medicines, and others. Urea is used to 
protect against fiost and is used in some pesticides as an 
inert ingredient as a stabilizer, as an inhibitor and as an 
intensifier for herbicides. 
U S .  Mrrsinirrni Allowrrble Resirlire Levels j b r  Urea (40 
CFK 180.920 rri ir l  40CFR 180.950): Urea is exempt from 
requirements for a tolerance. 
Regulrrtory Autliority: 

Air Pollutant Standard Set (New York)'"") (former 
US S R)"5' 

Actively registered pesticide in California. 
Canada, WHMIS, Ingredients Disclosure List 

Description: White crystalline solid or powder. Soluble in 
water; solubility = 1.2 x lo6 ppiii @ 25°C. Molecularweight 
= 60.08. Boiling point = (decomposes). MeltingiFreezing 
point = 133°C. Log K,,\ = negative. Unlikely to 
bioaccumulate in marine organisms. 
f~iconipritibilitiess: V io I ent with strong oxidizers, c ti I or i tie, 
permanganates, dichromates, nitrites, inorganic chlorides, 
chlorites, and perchlorates Contact with hypochlorites can 
result in the formation of explosive compounds. 
Permissible Es/losirre Limits in Air: The state of New 
York"" has set a guidelines for urea in ambient air of 0.03 
pg/in3. The former USSR has set an MAC in ambient ail- in 
residential areas of  0.2 ingiin' on a daily average basis. 
Perniissible Coiicentrrrtion in Writer: The former USSR- 
UNEPIIRPTC has set an MAC in water bodies 
used for domestic purposes of  80.0 mg/L. 
Routes of Entry: Inhalation, ingestion, eye and/or skiri 
contact. 
Hrrrmfi fir1 Eflects rriirl Synip tonis 
Short Term Exposure: Inhulation: Causes irritation of the 
respiratory tract. Dust may cause difficult breathing 
especially if the person has asthma. Skin; May cause 
irritation, burning or stinging. Eyes: Causes irritation. 
//~gestIion: There have been no reported cases of human 
toxicity. However, some toxic effects have been seen i n  
sheep with impaired liver function. 
Long Term Eiposure: Prolonged skin contact may cause 
dermatitis. 
Poiirts of Attrrck: Skin 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
med ica I at te t i  t ion i in med i at e I y . I f t h i s chem ic a I contacts t I1 e 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove fi-om exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
u ri consc i o us perso t i  vo in i t. 
Refereii ces: 

U.S. Environmental Protection Agency, Office of 
Pesticide Programs, Pesticide Residue Limits, "Urea," 
4 0  C F R  1 8 0 . 9 2 0 a n d  4 0 C F R  1 8 0 . 9 5 0 ,  
h t t ~ : l l ~ \ ' w \ Y . e l , a . ~ ( ~ v ~ ~ ) e s i i c i ~ i e ~ ~ ! ~ ) ~ ) ~ ~ ~ , i c \ v t ~ ~ l s .  h t m  
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New York State Department of  Health, “Chemical Fact 
Sheet: Urea,” Albany, NY, Bureau of Toxic Substance 
Assessment (April 1986). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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Va I id am yc i n 

Use Type: Fungicide 
CAS Ncrniber: 37248-47-8 
Forniirlrr: C,,H,,NO,,; C2,,H3,NOI3.HCI (hydrochloride) 
Synoiiynzs: [IS( la,4a,5P, 6~)]-1,5,6-Trideoxy-4-0-j3-D- 
glucopyranosyl-5-(hydrornethyl)- 1 -[(4,5,6-triliydroxy-3- 
(hydroxymetliyl)-2-cyclohexen- 1 -yl)amino]-D-chiroinositol; 
NSC 122023; Validainycin A 
Trrirle Nrrnies: ANTIBIOTIC N-329 B@; SOLACOL"; 
VALIDACIN'; VALIMON'; VALINOMICIN" 
Producers: Agriinor International (USA); Epochem Co., 
(China); Hebei Huafeng Chemical Group (China); 
Nagarjuna Agrichein (India); Wuhan kernel Bio-pesticide 
(Ch ina) 
Clieniicrrl Clrrss: Carbohydrate 
R TECS Ncrniber: Y V 94 6 8 0 0 0 
Uses: Not registered in the U.S. Validamycin is a non- 
systemic plant antibiotic that controls plant fungi that 
attacks roots. It is used against soil borne diseases for the 
control of  Rhizoctonia solarii in rice, potatoes, vegetables, 
and others as well as damping off diseases in vegetable 
seedlings, cotton, sugar beets, rice and other plants. It is a 
general use fungicide and also mixed with a variety of 
pesticides. 
Crirciiiog.eii/Hrrsrrrd Clrrss[fic(ition.s 
WHO Acute Hazard: Class U, unlikely to be hazardous 
Regulrrtory Authority: 

EPCRA Section 302 Extremely Hazardous Substances: 
TPQ = 1000/10,000 lb (45414,540 kg) 
EPCRA Section 304 RQ: EHS, 1 lb (0.454 kg) 

Description: Colorless powder or crystalline solid. 
Odorless. Soluble in water. Molecular weight = 497.5. 
Melting point = 130-135°C. 
Iiiconiprrtibililies: Slightly unstable in acidic media. 
Permissible Concentrrrtiori in Wrrter: N o  criteria set. 
Runofffroin spills or fire control may cause water pollution. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
I5 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this cheinical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 

quantities of  water and induce vomiting. Do not make an 

unconscious person vomit. 
References: 

EXTOXN ET. Ext e n s i o ii '1.0 x i c o I ogy Net w o r I,, 
"Pest i c i de I n format i on Pro ti I e, Va 1 i dam y c in ,'* Ore go 11 

State University, Corvallis, OR (September 1995). 
http://extoxnet.orst.edii/pipsival idamv.1itm 

Vernolate 

Use Type: Herbicide 
CAS Nirniber: 1929-77-7 
Forniiilu: C ,,H,,NOS 
Synonjms: Carbamic acid, dipropylthio-, S-propyl ester; 
Carbainothioic acid,  dipropyl- ,  S-propyl  ester; 
Dipropylthiocarbainic acid-S-propyl ester; PPTC; Propyl- 
N, N -  d i p r o  p y  1 t h i o  I c a r  b a r n  a t e ;  S- P r o  p y I 
dipropylthiocarbamate; S-Propyl dipropyl (thiocarbamate): 
N-Propyl-di-N-propylthiolcarbamate 
Trrrrle Nrinies: R-1607'; REWARD@, Zeneca Ag Products 
(USA) (now Syngenta), canceled; SURPASS@, Zeneca Ag 
Products (USA) (now Syngenta), canceled; SURPASS@-E. 
Zeneca Ag Products (USA) (now Syngenta), canceled; 
V E RN A M@, can c e I ed ; 
V E RNAMQ-E, Drexel Chem ical (US A), canceled : 
VERNAM@-G, Drexel Chemical (USA), canceled; 

Producers: Drexel Chemical (USA); Zeneca Ag Products 
(USA) (now Syngenta) 
Clieinicrrl Clrrss: Thiocarbamate 
EPMOPP PC Cork: 04 1404 
Crrliji)rnirr DPR Clieniicul Code: 1987 
Uses: Not registered in the U.S. Vernolate is a selective 
herbicide used to control a variety of weeds as their seeds 
germinate. These weeds include annual broadleaf weeds. 
annual grasses, perennial grasses, nut  sedges and seedling 
Johnson grass. Agricultural crop use sites include soybeans. 
peanuts, groundnuts, soya beans, maize, tobacco, and sweet 
potatoes. 
Hutimi tosicio High-7.00 ppb. Health 
Advisory 
Fish toxicity (tli resli 0 / 4 ) ( ~ ~ ) :  LOLY-3 44.93 242 p pb, M ATC 
(Maximum Acceptable Toxicant Concentration) 
Crrrciiiogeti/llri~rrrrl Clossificrr (ions 
La be I S ig 11 a 1 Word : C A U T 1 ON 
WHO Acute Hazard: Class 11. moderately hazardous 
Regiil(rtorj1 Authority: 

Drexe I C he m i ca  I (US A) ,  

V O M Z L A T E ~  

AB 1803-Wcll Monitoring Chemical (CAL) 
EPA Hazardous Waste Number (RCRA No.): U385 



 

Vinclozolin 903 

RCRA40CFR268.48; 6 1 FRI 5654, Universal Treatment 
Standards: Wastewater (mg/L), 0.003; Nonwastewater 
(ingikg), 1.4 

Description: Clear, colorless liquid. Faint, aromatic odor. 
Soluble in water; solubility = 95 ppin @ 2OoC;107 mg/L @ 
25°C. Molecular weight 203.37. Density = 0.953 @ 20°C 
Boiling point = 149°C @ 30 inmHg;150” @ 30 mmHg. 
Vapor pressure = 1 . 0 4 ~ 1 0 - ~  mmHg @ 25°C. Log K O ,  = 

3.49. Values above 3.0 may be able to bioaccumulate in 
marine organisms. 
Perniissible Concentrrrtion in Writer: N o  criteria set. 
Runoff from spills or fire control may cause water pollution. 
Hrrrnlfu 1 Effects (in rl Sy nip toms 
Sliort Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of  the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Points of Aftrick: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medic ti1 Sir r veillun re:  M e d i c a 1 observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. Before employment and at 
regular times after that, the following are recommended: If 
symptoms develop or overexposure occurs, repeat the above 
tests as soon as possible and get an exam of  the nervous 
system. Also consider complete blood count. Consider chest 
x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces of  water. Do not induce vomiting. Note tophy.siciun 
or uzilhorized medical personnel: Medical observation is 
recoininended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 

pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
Re fereizces: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Facts, Vernolate,” Office of 
Prevention, Pesticides and Toxic  Substances, 
W a s h i n g t o n ,  D C  ( M a r c h  1 9 9 9 ) .  
l i t t p : / / w ~ ~ ~ ~ . e p a , ~ o v ~ ~ ~ l ~ l ~ s ~ f a c t s l i ~ e t s / ~ 7 3 5  l’act.pdf 
EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile. Vcrnolate,” Oregon State 
University, Corvallis, O R  (September 1995). 
httu:/le?ctoxnet.orst.edii/pipsiveriiolat.htni 

California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Vi nclozol i n 

Use Type: Fungicide 
CAS Number: 5047 1-44-8 
Forinulri: C ,2H9C12N03 
Sy n ony iris : N 0 .  ( R S ) - 3 - ( 3 , 5  - 
Dicliloroplienyl)-5-ethenyl-5-metliyl-2,4-oxazol idinedione; 
3 -( 3 , 5  - D ic h 1 o r  o p h e 11 y 1) - 5 - e t h c n y 1 - 5 - i n  e t I i  y I-2,4- 
oxazolidinedione; 3-(3,5-DichlorophenyI)-5-ethenyl-j- 
methyl-2,4-oxazolidinedione; (RS)-3-(3,5-Dichloroplieiiyl)- 
5 -in e t h y 1 - 5 - v i n y 1 - 1 ,3 -ox azo  I id in e-2,4- d i o ne ; N-3,5 - 
D i c h I o ro p h e n y I - 5 -met h y 1 - 5 -v i n y I - I ,3 -ox azo  I i d i n e -2,4 - 

dione; 2,4-Oxazolidinedione, 3-(3,5-diclilorophenyl)-5- 
e t h e n y 1 - 5 -in e t h y I - ; 3 - ( 3 , s  - 
dichlorophenyl)-5-1nethyl-5-viiiyl- 
Trrr rle Nrinzes: B A S - 3 5 2 - F@, B A S F A g r i c 11 It u ra 1 Prod u c t s 
(Germany); BAS-35204-F”, BASF Agricultural Products 
(Germany); CURALAN@ BASF Agricultural Products 
(Germany); FLOTILLA@, BASF Agricultural Products 
(Germany); FUMITE RONALIN@, BASF Agricultural 
Products (Germany); MASCOT@ contact turf fungicide; 
ORNALIN@, canceled; POWERDRIVE”; RONILAN“. 
BASF Agricultural Products (Gel-many); RONIIAN-DF”, 
BASF Agricultural Products (Gelmany); KONALINE-FL‘? 
BASF Agricultural Products (Germany); TOUCHE@, BASF 
Agricultural Products (Germany); VINCHLOZOLINE”; 
VINCLOZOLINE@; VORLAND@, BASF Agricultural 
Products (Germany) 
Prorlircers: BASF Agricultural Products (Germany); BASF 
Canada (Canada) 
Clr enzicd Class: D i carbox i in id e 
EPMOPP PC Code: 1 1320 1 
Crilifornia DPR Clrernicril Corle: 2 129 
RTECS Niirrrber: KP8530000 
Uses: V i n c lozo 1 in is a n on-sy s tern i c fii iig i c i de c 11 rre n t I y 
registered in the United States for w e  on vines (such as 
grapes), strawberries, raspberries, chicory grown for Belgian 
endive, lettuce, kiwi, canola, succulent beans, and dry bulb 
onions. Import tolerances have been established to permit 

C a s  w e I I 3 2 3 C : 

2,4 - 0 xazo 1 id i 11 e d i o 11 e , 
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importation of vinclozolin-treated cucumbers, sweet 
peppers, and wine (from treated grapes), but there are no 
U.S. registrations for these uses. Vinclozolin is also 
registered for use on ornamentals and turf. BASF, the 
manufacturer of  vinclozolin, requested the phase-out of the 
following uses: onions, raspberries and ornamentals 
immediately; kiwi and chicory i n  December, 200 1 ; and 
lettuce and snap beans in  July, 2004. BASF also requested 
revocation of  the import tolerances to cover residues inion 
peppers and cucumbers in January, 200 1. After 2004, only 
use on canola, non-domestic wine grapes, and turf will 
remain, Labels have been recently amended to prohibit use 
on turf except for golf courses and industrial park 
landscapes and to prohibit use on sod except for transplant 
onto golf courses. 
Fish toxicity (tIiresl~olrl)(~~): Low-396.87 I74000 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrrxinziriii Allorvrrble Resirlire Levels for Viiiclozoliiz 
(40 CFR 180.380): 
CROP 
Bean, succulent 
Canola, seed 
Cattle, fat 
Cattle. ineat 
Cattle, inbyp 
Egg 
Endive, belgium 
Goat, fat 
Goat, ineat 
Goat, mbyp 
Grape, wine 
Hog, fat 
Hog, meat 
Hog, nibyp 
Horse, fat 
Horse, ineat 
Horse, inbyp 
Kiwifruit 
Lettuce, head 
Lettuce, leaf 
Milk 
Onion. dry bulb 
Poultry, fat 
Poultry, ineat 
Poultry, mbyp 
Raspberry 
Sheep, fat 
Sheep, ineat 
Sheep, inbyp 

PPm 
2.0 
1 .o 
0.05 
0.05 
0.05 
0.05 
5.0 
0.05 
0.05 
0.05 
6.0 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

10.0 
10.0 
10.0 
0.05 
1 .O 
0.1 
0.1 
0.1 

10.0 
0.05 
0.05 
0.05 

WHO Acute Hazard: Class U, unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptol- 
Regulrrtory Airtliority: 

Actively registered pesticide in California. 
EPCRA Section 313 Form R de wini/uis concentration 
reporting level: 1 .O% 
EPA 40 CFR 372.65, Specific Toxic Chemical Listings 

Description: Colorless, crystalline solid. Slight aromatic 
odor. Practically insoluble in water. Molecular weight = 

286.1 1. Melting point = 108°C. Vapor pressure = 1.25 x 
lo-’ ininHg @ 20°C. 
Deternziizutiorz iiz Air: Filter; none; Gravimetric; NlOSH 
IV‘”) [Particulates NOR: #0500 (total), #0600 (respirable)] 
Pernzissihle Conceiitrrrtioii iii Wuter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes ofElitry: Inhalation of dust or aerosols, ingestion. 
Fint  Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iinmediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled. remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of  water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

U.S. Environmental Protection Agency, Office of 
Pesticide Pro grams, Pest i c id e Res id LI e L i m its . 
“ V i n c l o z o l i n , ”  4 0  C F R  1 8 0 . 3 8 0 .  
w\vw.ega.Sovll,esticidcs!food!vic\Ytoi 
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED),Vinclozolin,” Office of 
Prevent i o n, Pest i c ides and T o  x i c S u b s t a ti c e s, 
W a s h i n g t o n ,  D C  ( O c t o b e r  2 0 0 0 ) .  
h t t p : iiwww . epa. g,oviR E I I s2  7 3  Ored . ixi f 
EXTOXNET, Extension Toxicology Network, “Pesticide 
I n forma t i on V i nc 1 ozo I i n , ” State 
University, Corvallis, OR (June 1996). 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997) 

Pro fi I e, Oregon 

Crrrciizogeiz/Hrrzrrrrl Clcrssificcrtions 
U.S. EPA Carcinogens: Group C, possible carcinogen 
California Prop. 65: Carcinogen and developmental toxin 
TRI Developmental Toxin: Reproduct ive and 
developmental toxin 
Label Signal Word: CAUTION 
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Wa rfa ri n 

Use Type: Rodenticide 
CAS Nirmber: 8 1-8 1-2 (warfarin); 129-06-6 (sodium salt) 
Forinulrr: C , ,HI 604 
Synoiiyms: 3-(a-Acetonyl benzyl)-4-hydroxycotrmarin; 2H- 
1 -Benzopyran-2-one,4-hydroxy-3-(3-oxo- 1 -phenylbutyl)-; 
Couinafene (French); Coumadin; Couinarin (Japan); 
Coumarin, 3-(u-acetonyl benzyl)-.l-hydroxy-; 4-Hydroxy-3- 
(3-0x0- 1 -phenylbutyl)coumarin; Kumander; Kypfarin; 3-(u- 
P11enyl-~-acetylethyl)-4-hydroxycot11narin; 3-( I '-Phenyl-2'- 
acetyIethyl)-4-hydroxycoumarin; (Phenyl- 1 acetyl-2-ethyl)- 
3-hydroxy-4 couinarine (French); Prothromadin; Toxic 
chemical category code, N874; Warfarine (French); 
Zoocouinarin (Dutch and Russian); Zoocouinaring (Russian) 
Sodizim: 3-(a-Acetonyl benzyl)-4-hydroxy-co~1inarin sodium 
sal t ;  Couinadin sodium; 4-Hydroxy-3- (3-oxo- l -  
phenylbutyl)-2H-l-benzopyran-2-one sodium salt (9CI); 
Marevan (sodium salt); Prothrombin; Sodium coumadin; 
Sodium warfarin 
T r d e  Nriinrs: AIZAB RAT DETH8; ATROMBINE-KO; 
BRUMIN@; COMPOUND42*; D-CON@, Reckitt Benckiser 
PIC (UK); CO-RAX8, Prentiss Inc. (USA); DETHMOREO; 
EAGLES-7@; EASTERN STATES DUOCIDE@; GROVEX 
SEWER BAIT'; HOPKINS BAR BAIR'', Neogen 
Corporation (USA); HOPKINS COV-R-TOX@, Neogen 
Corporation (USA); HOPKINS RODEX@, Neogen 
Corporation (USA); KILLGERM SEWARIN P@; 
KILMOL@; LIQUA-TOX@; MAR-FIN@; MOUSE PAK@; 
PLUSBAIT@; RAT-A-WAY"; RAT-B-GONQ; RAT-O- 
CIDE'; RAT-CARD@; RAT & MICE BAIT8: RATRON@; 
RATS-NO-MORE'; RATTUNAL'; RAX@; RCR 
SQUIRREL KILLER6; RENTOKIL@; RENTOKIL 
BIOTROL@; RODEX BLOX8, Neogen Corporation (USA); 
RODENTEXa;  R O - D E T H @ ;  R O D E X @ ,  Neogen 
Corporation (USA); ROUGH & READY MOUSE MIX@; 
SAKARAT'; SOLFARIN@; SOREXA PLUS@; SOREX 
CRI': SEWARINE; SPRAY-TROL BRANCH@; TWIN 
LIGHT RAT AWAY@; RODEN-TROL@; WARFARAT"; 
WARF COMPOUND'; VAMPIRINIP@; 
Sodiztni Sull: ATHROMBIN@; LIQUA-TOX@, Bell 
Laborator ies  (USA);  P A N W A R F I N @ ;  R A T S U L  
SOLUBLE@; T I N T O R A N E ~ ;  V A R F I N E ~ ;  WARAN@; 
W A R C O U M I N ~ ;  W A R F I L O N E ~  
Prorlircers: Agrimor International (USA); Bell Laboratories 
(USA); Diachem (Italy); DuPont (USA); I.N.D.I.A. 
Industrie Chiiniche (Italy); Neogen Corporation (USA); 
Prentiss Inc. (USA); Rhone-Poulenc Jardin (France); Reckitt 
Benckiser PIC (UK); Shacco (USA); Shell Chemical 

(Netherlands); Shenzhen Guomeng Industry Co., Lid. 
(China); Whyte Agrocheinical (UK) 
Cliemicrrl Clnss: Coumarin 
EPMOPP PC Corle: 086002 (warfarin); 086003 (sodiiim 
salt) 
Crrliforriirr DPR Cliemicul Corle: 62 I (warfarin); 1 184 
(sodium salt) 
ICSC Nirnzber: 082 1 (warfarin) 
RTECS Number: CiN4550000; GN4725000 (sodium) 
EEC Nirniher: 607-056-00-0 (warfarin) 
EINECS Number: 20 1-377-6 (warfarin) 
Uses: Warfarin and its sodium salt is an antico g a ulant 
rodenticide used for controlling rats and house mice i n  and 
around homes, animal and agricultural premises, and 
coininercial and industrial sites. It is effective in very low 
dosages. About a week is required before a marked 
reduction in the rodent population is noticeable. Rodents do 
not become bait-shy after once tasting warfarin; they 
continue to consume it until its anti-clotting properties have 
produced death through internal hemorrhaging. It can be 
used year-after-year wherever a rodent problem exists. 
Warfarin and its sodium salt is only slightly dangerous to 
humans and domestic animals when used as directed. but 
care must be taken with young pigs, which are especially 
susceptible. The sodium salt is also used to treat people with 
blood hyper-coagulation problems. 
Crrrciizogeii/HazarrIrziir(l Cl(rssij7crrtioiis 
California Prop. 65:  Listed; Reproductive toxin 
TRI Developmental Toxin: Developmental toxin as 
warfarin and salts 
Label Signal Word: DANGER or CAUTION. depending 
on the concentration 
WHO Acutc Hazard: Class Ib, highly hazardous 
(warfarin) 
Endocrine Disruptor: Suspected endocrine disruptor 
(warfarin) 
R e p  lrrtory Airtli ority : 

Very Toxic Substance (World Bank)("' 
Air Pollutant Standard Set (ACGIH)'" (DFG)"' (HSE)"" 
(OSHA)"x' (former USSR)'"' (Several States)""' 
AB 2.588-Air Toxics "Hot Spots" Chemicals (CAL) 
Proposition 65 chemical (CAL) 
Perini ss i ble Exposure Limits for Chemical Con tam inan ts 
( C A L/O S H A) 
The "Director's List" (CALIOSHA) 
Actively registered pesticide in  California. 
EPA Hazardous Waste Number (RCRA No.): U2.18, 
warfarin salts when present at concentrations less than 
0.3%; Pool ,  warfarin salts when present at concentrations 
greater than 0.3%. 
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RCRA, 40CFR26 1, Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500/10,000 Ib (22714,540 
kg) warfarin and warfarin sodium 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg) 
EPCRA Section 3 13 Form R de miniivis concentration 
reporting level: 1 .O% 
U.S. DOT Regulated Marine Pollutant (49CFR172.10 1 ,  
Appendix B) 
Canada, WHMIS, Ingredients Disclosure List 
Sodiuiii salt: 

EPCRA Section 313 Form R de miniinis concentration 
reporting level: 1 .O% 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = l O O i l 0 , O O O  Ib (45.4/4,540 

EPA Hazardous Waste Number (RCRA No.): U248, 
warfarin salts when present at concentrations less than 
0.3%; PO0 1, warfarin salts when present at concentrations 
greater than 0.3% 
U.S. DOT Regulated Marine Pollutant (49CFR172.101, 
Appendix B) 

kg) 

Description: Warfarin is a colorless, odorless crystalline 
solid. Although warfarin is usually available coininercially 
as the sodiuin salt, the following physical properties refer to 
the pure substance. Practically insoluble i n  water; solubility 
= 15 ppm @ 20°C. Molecular weight = 308.36. 
MeltingiFreezing point = 16 1 “C (decomposes below BP). 
Vapor pressure = 8.7 x lo-’ inbar @ 20°C. Log KO, = < 2.4. 
Unlikely to bioaccuinulate in marine organism. The sodium 
salt is soluble in water and is even less likely to 
bioaccuinulate i n  marine organisms. 
I~zco~izprrtibilities: Strong oxidizers, strong acids and strong 
bases. 
Permissible Esposirre Limits in Air: The OSHA/NIOSH”’ 
TWA, the HSE“” TWA, and the ACGIH TWA value“’ is 
0.1 ingim’. The STEL value added by HSE(”) is 0.3 mgiin’. 
The NIOSH”) IDLH level = 100 ingiin’. The DFG MAK 
value is 0.5 nig’in’(’). The former USSR has set an MAC of 
1 ,O pg/in.’(j5’ . Several states have set guidelines or standards 
for warfarin in ambient air(‘’’ ranging from 0.016 pgiin’ 
(Virginia) to 1.0-3.0 pgiin’ (North Dakota) to 2.0 pgim’ 
(Connecticut and Nevada). 
Deternzincrtion in Air: Filter; Methanol; High-pressure 
I iquid chromatographyiU ltraviolet detection; N IOSH I V(“), 
Method #5002.“*) 
Perniissible Concentrution in Wrrter: No criteria set, but 
runoff from spills or fire control may cause water pollution. 
Routes of Entry: Ingestion, inhalation, skin and/or eye 
contact. Skin contact should be avoided. 
Hrrrmfirl Effects rind Syniptonzs 
Sliort Term E.vposure: Warfarin is classified as very toxic, 
and may cause hemorrhage at even low levels. Probable oral 

~ ~ ~ ~ _ _ _ _ _  

lethal dose in huinans is 50-500 mgikg, between 1 teaspoon 
and 1 ounce for a 150 Ib person. Warfarin sodium is a 
powerful anticoagulant. Hemorrhage is the most common 
sign and inay be manifested by hemorrhagic skin rashes and 
lip. nose, and upper airway bleeding. Upper airway pain, 
difficulty in speaking and swallowing, and dyspnca 
(shortness of breath) may occur. Back pain may be noted. 
Other symptoms of warfarin exposure begin a few days or 
weeks after ingestion. They include epistaxis (nose bleed), 
bleeding gums, pallor, and sometimes heinatomas around 
joints and on buttocks, blood in urine and feces; heinatoina 
arms, legs; bleeding lips, mucous membrane hemorrhage; 
petechial rash; abnormaliabnorinalities hematologic indices. 
Later, paralysis due to cerebral hemorrhage, and finally 
hemorrhagic shock and death may occur. 
Long Ternz Exposure: Anemia can result from severe or 
repeated bleeding. Repeated exposure inay affect the liver 
and kidneys. Material is believed to be teratogenic i n  
huinans. There is limited evidence that warfarin may 
decrease fertility in females. Animal tests indicates that 
warfarin may cause malformations in huinan babies. 
Points of Attrrck: Blood and cardiovascular system. 
Mer/icrr/ Sirrveillrrnce: Consider the points of attack in 
preplacement and periodic physical examinations. Blood 
test for prothrombin time. Complete blood count. Persons 
taking “blood thinning” medications are at increased risk. 
First Aid: If this cheinical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek inedical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit.Medical observation is 
recommended. 
References: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Warfarin,” Oregon State 
University, Corvallis, OR (September 1995). 
ht tp: i~estosnet .o~s~.eci i i~pips~\va~~~i~in. l i t i i i  
U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Fact Shcct, Warfarin,” 
Office of Pesticides and Toxic Substances, Washington. 
DC (June 1991). 
I i t tp:i i~~~~\~.epa.rov/REDs/factsheet~iOO I I fact.ridf 
New Jersey Department of Health and Senior Services, 
“Hazardous Substance Fact Sheet, Warfarin,” Trcnton, 
NJ (May 1998). 
I1 tt 13 : //\vww. s t ate. t i  j . u s/h ea I t hieo h /r t kwc bi2 0 1 3. pd 1’ 
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U.S. Environmental Protection Agency, “Chemical 
Profile: Warfarin,” Washington. DC, Chemical 
Emergency Preparedness Progi-am (November 30, 1987). 
U.S. Environmental Protection Agency, “Chemical 
Profile: Warfarin Sodium,” Washington, DC, Chemical 
Emergency Preparedness Program (November 30, 1987). 
California Environmental Protection Agency “Chemical 
List of Lists,” Sacramento CA (February 1997). 
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Zil konium Chloride 

Use Type: Herbicide, algaecide, antiseptic, antimicrobial 
agent. 
CAS Number: 800 1-54-5; 8045-22-5 
Syiioizynis: A I ky 1 d i me t h y 1 benzy I amnion i uin c h I or ide 
[50% (C12), 30% (C,,),17% (C16), 3% (CIS)]; Alkyl 
d i m e t  h y 1 b e n z y  1 c h 1 o r i d e ; 
A I k y I d i in e t h y I ( p h en y I i i i  e t h y 1) quaternary a in in o n i u in 
c h lor ides ; Beiizal kon iuin chloride ; BTC ; P he neene 
germicidal solution and tincture; Quaternary aininoniuin 
compounds, alkylbenzyldimethyl, chlorides; Zephiran 
chloride 
Trrrtle N(IIIICS: AMMONYX@; ARQUAD DMMCB-75@; 
BARQUAT@ MB-50; BARQUAT@ M B-80; BAY CLEAN@; 
BIO-QUAT 50-24', Lonza Group (Switzerland); 
CATAMINE' A B ;  C O N S A N @ ;  DRAPOLENE@; 
GARDlQUAT@-l450; HYAMlNE@-3500; INTEXAN@ LB- 
50; KATAMINE@AB;NEO GERM-I-TOL@; ONYX BTC; 
OSVAN; RODALONO; SENTINEL@; TRITON@ I<-60; 
VIKROL@ RQ 
Prorlircers: Lonza Group (Switzerland); Onyx Oil & Cheiii 
Co 
Cli eriiicrrl Clcrss: Quaternary arnmon i uiii coin pound 
EPA/OPP PC Code: 069 106,069 109* 
Uses: Used as an algicide to control slime mold, algae, fish 
pathogens, and mollusks in ponds, canals and bodies of 
water. Also widely used in deodorants, detergents sanitizers 
and gerinicides for applications in food plants, laundries, 
and operating rooms. 
C(rrciiiogeir/H(rzrrrrl Clrissificcrtioiis 
Label Signal Word: DANGER 
Regulrrtory A irtli ority : 

Actively registered pesticide in California. 
Description: White to yellowish-white amorphous powder. 
Colorless. Aromatic odor, bitter taste. Very soluble in water; 
forms an alkaline solution 
Iiicoiiip(rtibi1itit.s: Keep aqueous solution away from acids. 
When heated to decomposition or on contact with acids or 
acid fumes, may produce highly toxic chloride fumes; 
deadly phosgene gas may be formed. May cause pitting of 
some metals. 
Hrrriilfrl Effects rriirl Syniptoiiis 
Short Term Esposure: Irritates skin and eyes. Central 
nervous system (CNS) poison. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. lfthis chemical contacts the 
skin, remove contaminated clothing and wash immediately 

a in in o n i u in 

with soap and water. Seek medical attention immediately. If  
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using iiniversal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. Do not induce vomiting when 
formulations containing petroleum solvents are ingested. 
Rrfrreirces: 

California Environmental Protection Agency "Chcmical 
List of  Lists," Sacramento CA (February 1997) 

Use Type: Fungicide, insecticide 
CAS Number: 12 122-67-7 
Foriiiulri: C,H,N,S,Zn 
Alert: Zineb was formerly registered in the U.S. as a 
General Use Pesticide (CUP) and was rated as a pesticide of 
low toxicity-EPA toxicity class JV. Products containing 
zineb were required to carry the Signal Word CAUTION on 

the label. Following an EPA Special Review of all the 
ethylene(bis)dithiocarbainate pesticides (EDBCs), including 
zineb, all registrations for ziiieb were voluntarily canceled 
by the manufacturer. All tolerances for zineb in agricultural 
commodities in the U.S. (except grapes used in winemaking) 
were revoked, effective 1213 1/94, The tolerance for grapes 
used in winemaking was revoked, effective 1213 1/97, 
(EXTOXN ET) 
S'moiryiiis: Carbainod it h i o i c ac id, 1 ,2 -e t haned i y 1 b is-, z i nc 
complex; Carbainodithioic acid, 1,2-ethanediylbis-, zinc 
sa l t ;  E B D C ,  z i n c  s a l t ;  E N T  1 4 , 8 7 4 :  I , ? -  
E t h a n  e d i y 1 b i s ( c  a r b a in o d i t h i o a t  0 )  z i n c ; [ I 2 - 
E t h a n e  d i y I b i s(  c a r  bani o d  i t  h i o a t o ) ]  (2 -)z i nc  ; I ,? - 
Ethane d i y I b i s (car bani od i t h i oat o)( 2 -)-S, S '-zinc : I ,2 - 
Etlianediylbiscarbainoditliioic acid, zinc complex; I ,2- 
E t h a n e d  i y I b i s c a r  b a m  o t h i o i c a c i d  , z i n c s a  I t ; 
E t h y I e n e b i s ( d  i t h i o c a I- b a m a t o  ) z i 11 c ; 
E t li y lene b is( d it h iocarbam ic ac id), zinc sa I t : E thy I z i mate ; 
Z in c e t h y I e ii e b is 
(dithiocarbamate); Zinc ethylene- I .2-bisditliiocarbaiiiate~ 
Z i n c , [ e t h y I e 11 e b i s ( d  it li i o c a r b a 111 a t  0 )  ] - ; Z i 11 c 

e t h y 1 en e b i s ( d it h i o c  a r  ba in a t e )  ; Z ink- [ N. N '-ae t ti y I en - 
bis(dithiocarbainat)] (German) 
Trcrcle Nrmies: ASPOR@; ASPOKU M@; BE RC EM A'"?; 

CHEM ZINEB@; CINEB@; CRITTOX@; CYNKOTOX"; 

e t h y I e ii e b i s d it ti i o c a r bam ate; Zinc 

BLIGHTOX@; BLI ' I -EX~;  B L I Z E N P ;  CARBADINE"; 

DAISEN@; D E V I Z E B ~ ;  DIPHER@; D I T H A N E ~  7-78; 
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DITHANE@ Z; DlTHANE@ 2-78; DITIAMINA@; FBCO 
PROTECTANT FUNGICIDE;  HEXATHANE@; 
KUPRATSINO; KYPZIN@; LIROTAN@; LONACOL@; 
MICIDE@; MILTOX@; MILTOX" SPECIAL; NOVOSIR@ 
N; NOVOZIN@ N 50; NOVOZIR@; NOVOZlR@ N; 
NOVOZIR@ N 50; PAMOSOL' 2 FORTE PARZATE@; 
PARZATE@ ZINEB; PEROSIN@; PEROSINO 75B; 
PEROZIN@; PEROZINE@; POLYRAM@Z; POLYGRAM' 
Z; SPERLOX@-Z; THIODOW@; TRITHAC@; TURBAIR' 
ZINEB; TIEZENE@; TRIPART@; TRIPART@ BLUE; 
TITOFTOROL@; TRIMANZONE@; TRITOFTOROL@; 
TSINEB (Russian); TURBAlR@ DICAMATE 2-78'; 
ZEBENIDE@; ZEBTOX@; ZIDAN@; ZIMATE@; 
ZINOSAN@; ZEBTOX@ 
Prorlircers: Agriinor International (USA); Barniac 
Industries (A LIS t ral ia) ; L in1 in  C hem i ca I (C h i na) 
Cliemical Cl(rss: Dithiocarbamate 
EPMOPP PC Corle: 0 14506 
Crrlijoriiici DPR Clieiiiicril Code: 627 
ICSC Number: 0350 
RTECS Number: ZH3325000 
EEC Number: 006-078-00-2 
U s e s :  N o t  r e g i s t e r e d  i n  t h e  U . S .  
Ethylene(bis)dithiocarbamate pesticides (EDBCs), including 
zineb, are dithiocarbamate fungicides used to prevent crop 
damage in  the field and to protect harvested crops from 
deterioration during storage or transport. Zineb was used to 
protect fruit and vegetable crops from a wide range of foliar 
and other diseases. Zineb can be formed by combining 
nabain and zinc sulfate in the spray tank. 
Huinrrii toxicity (~oi1g-terl11)(~~': Very low-350.00 ppb, 
Health Advisory 
Fish toxicity ( t l r re~lro ld)~~~):  Very low-3547,0692700 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
Crircinogeri/Hrrzrirrl Clrrssijicatioiis 
U.S. TRI: Developmental and reproductive toxin 
California Prop. 65: Delisted as a carcinogen Oct. 29, 
1999 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class U,  unlikely to be hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regulatory A iitli ority: 

EPCRA Section 3 13 Form R de niiniinis concentration 
reporting level: 1 .O% 

* AB 1803-Well Monitoring Chemical (CAL) - EPA 40 CFR 372.65, Specific Toxic Chemical Listings 
AB 2588-Air Toxics "Hot Spots" Chemicals (CAL) 
The "Director's List" (CALIOSHA) 
Clean Water Act: Section 307 Toxic Pollutants as zinc 
and compounds 
Safe Drinking Water Act: SMCL. 5 nig/L; Priority List ( 5 5  FR 
1470) as zinc 

FIFRA, 40CFR180.102-1147: tolerancesandiortolerance 
exemptions for pesticides in or on raw agricultural 
commodities 

Description: Yellow to light-tan crystalline solid or powder. 
Slightly soluble in water; solubility = 12 ppm. Molecular 
weight = 275.73. MeltingiFreezing point = Decomposes 
below melting point at 157°C. Vapor pressure = 7.5 x 1 0 ~ '  
mmHg (920°C. Combustible. Forms explosive mixture with 
air. Flash point = 880°C. Autoignition temperature = 149°C. 
Log I<,,, = 20('csc). Values above 3.0 may be able to 
bioaccuinulate in  marine organisms. 
Iiiconiprrtibilities: Unstable i n  moisture and light. 
Decomposition products in fire includes oxides of nitrogen 
and sulfur. 
Deteriiiiiicitioii iii Air: Filter; none; Gravimetric; NIOSfI 
IV('*' [Particulates NOR; #0500 (total), #0600 (respirable)] 
Perinissible Concentrrrtioii iii Writer: No criteria set. 
Runoff from spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of dust or aerosols, ingestion. 
H(rrtifiil Eff ects an rl S p p t o n i s  
Short Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea, vomiting, fever, muscle 
twitching, seizure, rapid respiration, slow heart beat. Severe 
exposure may result in death. 
Long Terin Esposure: Repeated or prolonged contact may 
cause dermatitis and skin sensitization. May affect the 
blood, central nervous system, and liver. 
Points of Attrrck: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
Medical Surveilkrnce: The re are tests ava i lab le to measure 
zinc in your blood, urine, hair, saliva, and feces. High levels 
of zinc in the feces can mean high recent zinc exposure. 
High levels of zinc in the blood can mean high zinc 
consumption and/or high exposure. Tests to measure zinc i n  
hair may provide information on long-term zinc exposure; 
however, the relationship between levels in your hair and 
the amount of zinc you were exposed to is not clear. Before 
eniployinent and at regular times after that, the following are 
recommended: If symptoms develop or overexposure 
occurs, repeat the above tests as soon as possible and get itn 

exam of the nervous system. Also consider complete blood 
count and liver function tests. Consider chest s-ra)' 
following acute overexposure. Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonai-y injury and should be discouraged for at least 72 
hours following exposure. 
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First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to swallow, have victim drink 4 to 8 
ounces ofwater. Do not induce vomiting. Note tophysician 
or uzrthorized inedical personnel: Medical observation is 
recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary iiijury and should be discouraged for at least 72 
hours following exposure. 
Rejerences: 

EXTOXNET, Extension Toxicology Network, 
“Pesticide Information Profile, Zineb,” Oregon State 
University, Corvallis, OR (June 1996). 
http./, exro~net.orst.edulpips/~ineb.litin 

List of Lists,” Sacramento CA (February 1997) 
California Environmental Protection Agency “Chemical 

Zinc Phosphide 

Use Type: Rodenticide 
CAS Number: 13 14-84-7 
Foriitrilri: P,Zn,; Zn,P2 
Alert: Metallic phosphides on clothes, skin, or hair can react 
with water or moisture to generate phosphine gas. Vomitus 
containing phosphides can also off-gas phosphine. 
Phosphine is extremely flainmable and explosive; it may 
ignite spontaneously on contact, with air. 
Synoiiyiizs: Fosfiiro de zinc (Spanish); Phosphure de zinc 
(French); Phosvin; Zinc fosfid; Zinkfosfide (Dutch); 
Zinco(fosfur0 di) (Italian); Zinc(phosphui-e de) (French); 
Zinkphosphid (German) 
Trtrrle N ~ I I I Z ~ S :  BAKER BRAND”, canceled 1011011989; 
BLUE-OX@; E-Z FLO@, Bayer CropScience (Germany), 
canceled 12/2/1985; GOPHA-RID’: Bell Laboratories 
(USA); HOPKINS&’, Neogen Corp. (USA); KILRAT”; 
MOLETOX I I@, Bonide Products (USA); MOUS-CON@; 
MR. KILL RAT@; MR RAT GUARD@; NOTT ZINC 
PHOSPHIDE 93@, Neogen Corp. (USA); RATOL@; 
ROBAN I 1  AG@, canceled711 1/2001; RUMETAN@; ZINC- 
TOX*; ZP@, Bell Laboratories (USA) 
Protlir cers: Agr i in o r B aye r 
Cropscience (Germany); Bell Laboratories (USA); Bharat 
Pulverizing Mills (India); Bonide Products (USA); Excel 

I n t e r n a t i o n a 1 ( U S A); 

Industries (India); Fluorochem (UK); Neogen Corp. (USA); 
Jingma Chemicals Ltd. (China); Shenzhen Guomeng 
Industry Co., Ltd. (China); United Phosphorus (India) 
Clr eiiiicril Clriss: I norgan i c zinc coin po u nd 
EPMOPP PC Corle: 08860 1 
Crdijorizirr DPR Cliemicrrl Corle: 626 
ICSC Number: 0602 
R TECS Niiiii ber: ZH4900 0 00 
EEC Number: 0 15-006-00-9 
EINECS Number: 2 15-244-5 
Uses: Zinc phosphide reacts with the acidic conditions i n  
the gut to form phosphine gas, which interferes with cell 
respiration. The rodenticide may be used to control many 
species of rodents, including mice, ground squirrels, prairie 
dogs, voles, moles, rats, muskrats, nutria and gophers. I t  
may be used as an indoor or outdoor spot treatment for 
rodents as well as around burrows or underground in 
orchards, vineyards, various food crops, range lands, and 
non-crop areas. Zinc phosphide is formulated as a baitisolid. 
dust, granular, pelletitablet or wettable powder and is also 
applied as a broadcast treatment by ground or aerial 
applications. 
U.S. M(isintuiit Allowrrble Resirliie Levels .for Ziiic 
Pliosplrirle (40 CFR 180.225): 
Nore; The following residue limits are for phosphine 
compounds that produce phosphine gas. 
CROP PP”’ 
Almond 0.1 
Animal feed 0. I 
Avocado 0.0 I 
Banana, including plantains 0.0 1 
Barley, grain 0.1 
Brazil nuts 0.1 
Cabbage, Chinese, bok choy 
Cacao bean, dried 0.1 
Cashew 0.1 
Citron, citrus 0.0 1 
Coffee, bean 0.1 
Corn, field, grain 0. I 
Corn, pop, grain 0.1 
Cotton, undelinted seed 0.1 
Date, dried 0.1 
Dill, seed 0.0 1 
Eggplant 0.0 1 
Endive 0.0 1 
Filbert 0.1 

0.0 1 

Grapefruit 0.0 1 
Kumquat 0.0 1 
Lemon 0.0 1 
Lettuce 0.0 I 
Lime 0.0 I 
Mango 0.01 
Millet, grain 0. I 

Oat, grain 0. I 
Mushroom 0.0 I 
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Okra 0.0 1 
Orange 0.0 1 
Papaya 0.0 1 
Peanut 0.1 
Pecan 0.1 
Pepper, black, post-h 0.0 1 
Pepper, red, post-h 0.01 
Pepper, white, post-h 0.01 
Persimmon 0.01 
Pimentos 0.0 I 
Pistachio 0.1 
Processed food 0.01 
Raw agricultural coininodities 0.0 I 
Rice, grain 0. I 
Rye, grain 0.1 
Safflower, seed 0.1 
Salsify, tops 0.0 1 
Sesame, post-h 0.1 
Sorghum, grain, grain 0.1 
Soybean, seed 0.1 
Sunflower, seed 0. I 
Sweet potato 0.01 
Tangelo 0.0 1 
Tangerine 0.0 1 
Tomato 0.0 I 
Vegetable, legume 

0.01 
Walnut 0.1 

Ciirciiiogeii/Hiiziirrl Cliissij7ciitioris 
Label Signal Word: DANGER, WARNING or CAUTION 
WHO Acute Hazard: Class 1 b, highly hazardous 
Regiiliitory Aiitliority: 

(crop group 6), exc. soybeans 

Wheat, grain 0.1 

Clean Water Act: Section 3 1 1  Hazardous SubstancesiRQ 
40CFRI 17.3 (same as CERCLA, see below); 
40CFR40 1.15 Section 307 Toxic Pollutants; Section 3 13 
Water Priority Chemicals (57FR4133 1 ,  9/9/92) 
Safe Drinking Water Act: SMCL. 5 mgil,; Priority List ( 5 5  FR 
1470) as zinc 
EPA Hazardous Waste Number (RCRA No.): P122; 
U249 (concentrations of 10% or less) 
FIFRA, 40CFRI 52.175: restricted use pesticide 
FIFRA, 40CFR 1 80. 102- 1 147: tolerances and/or tolerance 
exemptions for pesticides i n  or on raw agricultural 
coininodities 
RCRA, 40CFR26 I ,  Appendix 8 Hazardous Constituents 
SuperfundiEPCRA 40CFR355, Appendix B Extremely 
Hazardous Substances: TPQ = 500 Ib (227kg) 
Superfund/EPCRA 40CFR302.4 RQ: CERCLA, 100 Ib 
(45.4 kg), when present at concentrations greater than 
10% 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
zinc compounds 
The “Director’s List” (CAL/OSHA) 
Actively registered pesticide in California 

EPCRA Section 3 13 Form R de inininiis concentration 
reporting level: 1 .O% 
Canada, WHMIS, Ingredients Disclosure List 

Description: Zinc phosphide is a gray crystalline powder. 
Mild garlic odor. Insoluble in  cold water; slowly 
decomposes. Boiling point = 1 100°C. MeltingiFreezing 
point = 420°C. 
fiiconipiitibilities: Decomposes in water or on contact with 
strong acids evolution of spontaneously flammable 
phosphine. Decomposes on heating and on contact water 
producing toxic and flaininable fumes of phosphorus, zinc 
oxides, and phosphine. Incompatible with carbon dioxide, 
halogenated agents. 
Permissible Exposure Limits iii Air: OSHA”) PEL = 0.3 
ppin (averaged over an 8-hour workshift). NIOSH‘’) lDLl I 
(immediately dangerous to life or health) = 50 ppm. ERPG- 
2 (Emergency Response Planning G 11 ide I ine) (niax i in LI in 
airborne concentration below which it is believed nearly all 
individuals could be exposed for up to 1 hour without 
experiencing or developing irreversible or other serious 
adverse health effects or symptoms that could impair an 
individuals’s ability to take protective action) = 0.5 ppin. 
Permissible Coiiceiitrritioii iii Wiiter: There are a number 
of standards for zinc in water set around the world‘3i’: 
EEC 100-500 pg/L for drinking water 
Germany 2000 pg/L for drinking water 
Mexico 10,000 pg/L for estuaries 
Mexico 10 pg/L for coastal waters 
former USSR5000 pg/L for drinking water 
former USSR1000 pg/L for surface water 
former USSR I0 pg/L in water for fishery purposes 
WHO 5000 ,ug/L in  water for esthetic quality 
Note: The USEPA‘” recommends that drinking water should 
contain no more than 5 milligrams per liter of water (5 
ing/L) because of taste. The state of Kansas has set a 
drinking water limit of 5 mg/L also‘”). 
Routes of Etitry: Inhalation, ingestion, eye and/or skin 
contact. Absorbed throiigh the skin. 
Hrirnifiil Effects riiiil Syiiiptoiiis 
Sliort Term Esposiire: Irritates the respiratory tract. 
Contact with the eyes can cause severe irritation, b u m  and 
permanent damage. Skin contact causes irritation. This 
chemical is a CNS depressant. Inhalation of zinc phosphide 
dust is followed in several hours by vomiting, diarrhea, 
cyanosis (bluing of skin), rapid pulse, fever and shock. The 
breath smells of phosphine. The compound is very caustic 
and may cause closing of the esophagus. Inhalation of 
phosphine (formed when zinc phosphide is exposed to 
flame, water or acids) can cause pulmonary edema, a 
medical emergency that can be delayed for several hoiirs. 
This can cause death. Zinc phospliide is very caustic when 
ingested and forins phosphine. l h e  probable oral lethal dose 
is 5-50 ing/kg, or between 7 drops and 1 teaspoonful for a 
70 kg ( 1  50 Ib) person. Most patients die after about 30 
hours from peripheral vascular collapse secondary to the 
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compound’s direct effects. Extensive liver damage and 
kidney damage can also occur. Ingestion of 4-5 grains has 
produced death in human adults, but also doses o f 2 5  to 50 
grains have been survived. The lowest oral lethal dose 
reported for women is 80 mgikg. Symptoms of oral 
ingestion include nausea, abdominal pain, vomiting, 
tightness in chest, excitement, agitation and chills; faintness, 
weakness, dyspnea, fall in blood pressure, change in pulse 
rate, diarrhea, intense thirst, convulsions, paralysis, and 
coma. Early labored breathing, shock, halted urinary output, 
metabolic acidosis, muscle cramps and convulsions are 
grave prognostic signs. 
Long Term Exposirre: The substance may cause effects on 
the liver, kidneys, heart and nervous system. Repeated 
exposure of  low exposures causes chronic poisoning, 
anemia, bronchitis, and gastrointestinal, visual, speech, and 
motor disturbances. 
Puiirts of Attrrck: Lungs, liver, kidneys, heart, blood and 
central nervous system. 
Medicrrl Surveillrrnce: There are tests available to measure 
zinc in your blood. urine, hair, saliva, and feces. High levels 
of  zinc in the feces can mean high recent zinc exposure. 
High levels of zinc in the blood can mean high zinc 
consuinption and/or high exposure. Tests to measure zinc in 
hair may provide information on long-term zinc exposure; 
however, the relationship between levels in your hair and 
the amount o f  zinc you were exposed to is not clear. Livei- 
and kidney function tests. EKG. Lung fitnction tests. 
Consider chest x-ray following acute overexposure. 
Complete blood count. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate iininediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. Ifthis chemical contacts the 
skin, remove contaminated clothing and wash iininediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled get medical attention for 
phosphine (IDLH level = 50 ppin), remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. If the zinc salt is 
ingested, get medical attention for phosphine poisoning. 
Give one tablespoonful of  mustard in a glass of warm water; 
repeat until vomit fluid is clear; avoid use of  all oils. Do not 
make an unconscious person vomit. Medical observation is 
recommended for at least 24 to 48 liottrs after breathing 
overexposure, as pulmonary edema may be delayed. Death 
from phosphine may occur following convulsions, which 
may occur suddenly after apparent recovery of  patient. 
Note to physician or aiithorized medicul personnel: I n  case 
of zinc salt ingestion, empty stomach with einetrics or 
gastric lavage with 1 :5000 solution of  potassium 
pel-manganate. As first aid for pulmonary edema, a 
physician or authorized paramedic may consider 
administering a corticosteroid spray. 

Advanced Treatiiient for  phosphine exposure: I n  cases of 
respiratory compromise sectire airway and respiration via 
endotracheal intubation. If not possible, perforin 
cricothyroidotoiny if equipped and trained to do so. Treat 
patients who have bronchospasm with aerosolized 
bronchodilators. The use of bronchial sensitizing agents i n  
situations of multiple chemical exposures may pose 
additional risks. Consider the health of  the myocardium 
before choosing which type of  bronchodilator should be 
administered. Cardiac sensitizing agents may bc 
appropriate; however, the use of cardiac sensitizing agents 
after exposure to certain chemicals may pose enhanced risk 
of cardiac arrhythmias (especially in  the elderly). Consider 
raceinic epinephrine aerosol for children who develop 
stridor. Dose 0.25-0.75 niL of  2.25% racemic epineplirine 
solution in 2 .5  cc water, repeat every 20 minutes as needed, 
cautioning for myocardial variability. Patients who are 
comatose, hypotensive, or having seizures or cardiac 
arrhythmias should be treated according to advanced life 
support protocols. If evidence of shock or hypotension is 
observed begin fluid administration. For adults, bolus I000 
mlihoiir intravenous saline or lactated Ringer’s solution if 
blood pressure is under 80 m m  Hg; if systolic pressure is 
over 90 inin Hg, an infusion rate of  150 to 200 mLihour is 
su ffi c i en t . For ch i Id ren with coin prom ised per fu s i on 
administer a 20 inLikg bolus of normal saline over I 0  to 20 
minutes, then infuse at 2 to 3 inlikglhour. 
References: 
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Zinc Sulfate Heptahydrate 

Use Type: Fungicide, herbicide, niiticide 
CAS Nirnzber: 7733-02-0 (heptahydrate); 7446- 19-7 
(monohydrate) 
Fornzulrr: ZnS0;7H20 (heptahydrate); ZnSO,. H 2 0  
(monohydrate) 
Synoriynis: AI3-03967; Caswell No. 927; Sulfate de zinc 
(French); Sulfuric acid zinc salt; White-vitriol; White- 
copperas; Zinc sulphate monohydrate; Zincuin-sulfuricum; 
Zinc sulphate heptahydrate 
Tr (I  rle B U F 0 P T 0 - Z 1 N C - S U L FAT E @ ; 
MEDIZINC@; MOSS-B-WARE@; NEOZIN@; OP-THAL- 
ZIN"; OP-THAL-ZIN@; OPTISED"; OPTRAEX"; 

VEKAZINC"; VISINE-AC@; ZINC-200"; ZINC- 

ZINCOMED@; ZINK-GROB@; ZINKLET@; ZINKOSITE@ 
Producers of zinc arirlzbic conipoirnrls: ASARCO (USA); 
Anglo American (UK); Arcon International Resources 
(Ireland);  Billiton (UK); Boliden (Sweden);  
CP/Philbrochem (USA); Dowa Mining (Japan); Faci (Italy); 
Crillo-Werke (Germany); Hall, C.P. (USA); Industrias 
Penoles (Mexico); Jost; Keinira (Finland); Korea Zinc 
(South Korea); Maranda Minirig (South Africa); Max 
Atotech (India); TotalMetorex (South Africa); Mitsubishi 
Materials (Japan); Mitsui Mining (Japan); Nippon Mining 
& Metals (Japan); Noranda (Canada); Nuininor (Israel); 
Pasininco (Australia); PPM Pure Metals (Germany); Rio 
Tinto (UK); Shepherd Chemical (USA); Synthetic Products 
(USA); Teck Coininco (Canada); UMICORE (Belgium); 
Zinc Corp. of America (USA); Zinc Corp. of South Africa 
(South Africa) 
Cliemicul Cluss: Inorganic zinc 
EPMOPPPCCode: 08900 1 (heptahydrate and anhydrous); 
527200 (monohydrate) 
Crrlifornici DPR Clieinicrrl Code: 667 (heptahydrate); 1852 
(anhydrous); 2995 (monohydrate) 
RTECS Number: ZH5260000 
EINECS Number: 23 1-793-3 (heptahydrate) 
Uses: Zinc sulfate anhydrous and zinc sulfate heptahydrate 
are not registered as pesticides in the U.S. Zinc sulfate is 
used in sinall amounts to increase the yield of cotton, 
cereals, vegetables and fruit and crops such as pecan, 
deciduous fruit, peanuts, corn, and many citrus. Zinc sulfate 
is used in the production of water treatment chemicals, the 
production of rayon, and in animal feed supplements. 
C(rrciiiogeii/~I(rz(rr~l Clrrssrjicrrtioiis 
US. TRI: Developmental and reproductive toxins 
Label Signal Word: DANGER (heptahydrate) 
Regirlrrtory A utli ority: 

Clean Water Act: Seclion 307 Toxic Pollutants as zinc 
and compounds 

Nriiii es  : 

O R A Z I N C ~ ;  PREFRIN-z@; SOLVEZINC*; S O L V E Z I N K ~ ;  

VITRIOL@; ZINCATE@; Z I N C F R I N ~ ;  ZINCI-SULFAS"; 

AB 2588-Air Toxics "Hot Spots" Chemicals (CAL,) as 
zinc compounds 
The "Director's List" (CALIOSHA) as zinc compounds 
Clean Water Act: 40CFRI 16.4 Hazardous Substances; 
40CFR117.3, RQ (same as CERCLA) as zinc sulfate 
Safe Drinking Water Act: SMCL, 5 iiigiL; Priority List ( 5 5  I X  
1470) as zinc 
SuperfundiEPCRA 40CFK302.4 RQ: CERCLA, 1000 Ib 
(454 kg) as zinc sulfate 
EPCRA Section 3 13: Form R de iiii~iiiiis concentration 
reporting level: 1 .O% as zinc compounds 
Actively registered pesticide in California as CAS: 7733- 
02-0 

Description: Colorless granules or crystalline solid. 
Odorless. Soluble in  water; solubility 54 gil00 ml @ ~ 2 0 ° C .  
Molecular weight =161.43. Density = 3.54 @ 25,  
Decomposes below boiling point @ 500°C. 
MeltingiFreezing point = 100°C (heptahydrate); 
monohydrate loses water above 250°C. Log KO,, = > 3.0. 
Values above 3.0 are likely to bioaccuinulate in marine 
organisms. 
Permi.ssible Concenfrritioii iii Wuter: No criteria set. 
Runoff from spills or fire control may causc watcr pollution. 
If powder is inhaled will cause coughing or labored 
breathing. Solid is irritating to skin and eyes. Swallowing 
will cause nausea and vomiting. 
Routes of Eiztry: Inhalation, ingestion. 
Hrirmfirl Effects cind Syniptoms 
Short Term E.vposure: Irritates the eyes, skin, and 
respiratory tract. 
MeclicalSurveillrnzce: There are tests available to ineastire 
zinc in your blood, urine, hair, saliva, and feces. High levels 
of zinc in the feces can mean high recent zinc exposure. 
High levels of zinc in the blood can mean high zinc 
consumption and/or high exposure. Tests to measure zinc in 
hair may provide information on long-term zinc exposure; 
however, the relationship between levels in your hair and 
the amount of zinc you were exposed to is not clear. 
First Aid: If this chemical gets into the eyes, reiiiove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash immediately 
with soap and water. Seek medical attention immediately. If 
this chemical has been inhaled, remove from exposure. 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR ifheart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. Give large 
quantities of water and induce vomiting. Do not make an 
unconscious person vomit. 
References: 

California Environmental Protection Agency "Chemical 
List of Lists," Sacramento CA (February 1997) 
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Ziram 

Use Type: Fungicide, microbiocide, cat and dog repellant 
CAS Number: 137-30-4 
Forniulri: C,H ,,N,S,Zn 
Sqii onynis: b is( d i me t h y I 
c a r  b am o d it h i o a t  o -s, s’) z i n c ; B i s ( d  i ni e t h y 1 d it h i o 
carba1nato)zinc; Bis(diinetliyldit1iio carbainate de zinc) 
(French); Carbainic acid, dimethyldithio-, zinc salt; 
Carbazinc; Carbamodithioic acid, dimethyl-, zinc salt; 
D i in e t h y I c a r  b ain o d it h i o i c c o in p I e x ; 
D i in e t h y 1 c a r  b a m  o d i t  h i o i c s a It ; 
Diinethylcarbainate, zinc salt; Diinethylcarbainodithio 
carbainic acid, zinc salt; ENT 988; Methyl zimate; Methyl 
zirain; NCI-(30442; Zinc bis(dimethyldithiocarbamate); 
Zinc b is (d i in e t h y Id it h i ocar  ba moy I )d i su I p h ide ; Zinc 
d i ni e t h y  I d it h i o c a r  b aina t e ; b i s (  d i in e t h y 1 
carbamodithioato-3,s ’)-, (T-4)-; Zink-bis(N,N-dimethyl- 
dithiocarbamat) (German); Zinkcarbamate; Zinc N, N- 
diinethyldithiocarbamate; ZnDMDC 
Trrirle Nrinies: AAPROTECT@; AAVOLEX@; AAZIRA@; 
ACCELERATOR@-L; ACCELERATOR@ MZ@ Powder; 
ACETO ZDED@; ACETO ZDMD@; ALCOBAM ZM@; 
ANCANZATE ME@; CARBAZINC’; CIRAM@; CORONA 
COROZATE@; COROZATE@; CUMAN@; CUMAN L@; 

FUCLASIN@ ULTRA; FUKLASIN@; FUNGOSTOP@; 
HERMAT ZDM@; HEXAZIR@; KARBAM WHITE@; 

A in y 1 z i in ate ; A n t r e n e 

a c  i d , z i n c 
a c  id  , z i n c 

Z i n c , 

CYMATE@; DRUPINA@ 90; EPTAC-I @; F U C L A S I N ~ ;  

KYPZIN@; METHASAN@; METHAZATE”; MEXENE@; 
MEZENE@; MILBAM@; MILBAN@; M O L U R A M E ~ ;  
MYCRONIL’; OCTOCURE ZDM-50’; ORCHARDa3 
BRAND ZIRAM; PERKACIT ZDMC@; POMARSOL@ Z 
FORTE; PRODARAM@; PROKIL@, Gowan (USA); 

TRICARBAMIX Z@; TSIMAT@; TSIRAM@ (Russian); 
ULTRA ZINC DMC@; VANCIDE@ MZ-96; VANCIDEQ 
5 1Z Dispersion (with Zinc 2-mercaptobenzothiazolate); 
VANCIDE’ 5 1Z Dispersion (with ziram); ZERLATE’; 
ZINCMATE@; ZIMATE@; ZIMATE@; METHYL@; 
ZIRAMVIS@; ZIRASAN@; ZIRBERK@; ZlREX 90@; 
ZIRIDE‘; ZlRTHANE@; ZITOX@ 
Prorlircers: Bonide Products (USA); Cerexagri (France); 
Drexel Chemical (USA); Gowan (USA); Hebei Huafeng 
Chemical Group (China); Taminco (Belgium) 
Clr eiiiicril Clriss: D i thiocarbainate 
EPMOPP PC Code: 034805 
Cdiforiiiri DPR Clieinictil Corle: 629 
ICSC Nirinber: 0348 
R TECS Number: ZHO525 000 
EEC Number: 006-0 12-00-2 
Uses: Zirarn is an agricultural fungicide registered to control 
fungal diseases on a wide range of crops including stone 
fruits, poine fruits, nut crops, vegetables and coinrnercially 
grown ornamentals, and as a soil and seed treatment. In  

R H o D I AC I D@; SOX I N  A L@- PZ; s OX I N  o L@- PZ;  

addition, it is formulated as a bird and rabbit repellent for 
outdoor foliar applications to ornamentals and as an additive 
in industrial adhesives, caulking, and latex paints. 
Iluimn toxicity (long-ter~ii)(~~): Very low-I 40.00 ppb, 
Health Advisory 
Fish toxicity ( t l i r e ~ l i o l r ~ ( ~ ~ ) :  Extra high-0.62 14300 ppb, 
MATC (Maximum Acceptable Toxicant Concentration) 
U.S. Mrixiniuni Allorvrible Resirlire Levels .for Zirtiiii (40 
CFK 180.116): 
The maximum allowable residue level is 0.1 ppni for 
almonds and pecans. The maximum allowable residue level 
is 7.0 ppin for the following crops: Apple, Apricot, Bean; 
Beet, garden, roots; Beet, garden, roots and tops; Beet. 
garden, tops; Blackberry, Blueberry, Boysenberry, Broccoli, 
Brussels sprouts, Cabbage; Carrot, roots; Cauliflower, 
Celery, Cherry, Collards, Cranberry, Cucumber, Dcwbei-ry. 
Eggplant, Gooseberry, Grape, Huckleberry, Kale, I<ohlrabi. 
Lettuce, Loganberry, Melon, Nectarine, Onion, Pea, Peach, 
Peanut, Pear, Pepper, Pumpkin, Quince, Radish; Radish, 
roots; Radish, tops; Raspberry, Rutabaga; Rutabaga, roots; 
Rutabaga, tops; Spinach, Squash; Squash, summer; 
Strawberry, Tomato, Turnip; Turnip, greens; Turnip, roots; 
Y oungberry 
Crirciiiogeii/Hrizrirrl Cl(issijicritions 
U.S. EPA Carcinogens: Likely carcinogen 
U.S. TKI: Developmental and reproductive toxin 
IARC: Group 3, unclassifiable 
Label Signal Word: CAUTION, WARNING or DANGER 
WHO Acute Hazard: Class 111, slightly hazardous 
Endocrine Disruptor: Suspected endocrine disruptor 
Regirlrrtory Authority: 

A B  1803-Well Monitoring Chemical (CAL) 
Actively registered pesticide i n  California. 
Clean Water Act: Section 307 Toxic Pollulants as zinc 
and compounds 
Safe Drinking Water Act: SMCL, 5 nig/L: I’riority List ( 5 5  IX 
1470) as zinc 
AB 2588-Air Toxics “Hot Spots” Chemicals (CAL) as 
zinc compounds 
EPA Hazardous Waste Number (RCRA No.): P205 
RCRA, 40CFR26 1, Appendix 8 I-lazardous Constituents 
SuperfundiEPCRA 40CFR302.4 RQ: CERCLA, 1 Ib 
(0.454 kg) as Zinc, bis(dimetliyIcarbainoditliioato-S,S ’)- 
FIFRA, l80.3[3] dithiocarbamates 
The “Director’s List” (CALIOSt IA) as zinc compounds 
EPCRA Section 3 13: Form R de /77ini/7iis concentration 
reporting level: I .O% as zinc compounds 
Regulated Marine Pollutant 
Canada, WHMIS, Ingredients Disclosure List 

Description: W h ite powder (pure). Odorless. P i x  t ica I l y 
insoluble in water; solubility = 72 ppm @ 25°C. Molecular 
weight = 305.81. Density: 1.71 1.65 @ 20°C. 
MeltingiFreezing point = 248°C. Vapor pressure = I x I0 
mniflg@ 20°C. Combustible. Dust foi-ins explosive mixture 
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with air. Log KO,” = 1.1.  Highly toxic to marine organisms. 
but unlikely to bioaccumulate. 
Inconipatibilities: Contact with acids can cause 
decomposition. Decomposition products in fire includes 
oxides of nitrogen and sulfur. 
Perniissible Concentration in Wiiter: No criteria set. 
Runofffroin spills or fire control may cause water pollution. 
Routes of Entry: Inhalation of  dust or aerosol, ingestion. 
Hiirnzful Effects and Synzptonis 
Short Term Exposure: Low levels oftoxicity. Concentrated 
solutions are slightly corrosive to eyes and mucous 
membranes. Dust inhalation can cause irritation of  the 
respiratory system with sneezing. Eye contact can cause 
irritation, watering, pain, and inflammation of the eyelids. 
Skin contact can cause irritation and minor ulceration. 
Ingestion can cause nausea. vomiting, fever, muscle 
twitching, seizure, rapid respiration. slow heart beat. Severe 
exposure may result in death. 
Long Term Exposure: May affect the central nervous 
system 
Poirzts of Attrick: Respiratory system, central nervous 
system, cardiovascular system, skin, eyes. 
MeriicrilSirr~~eilliiiice: There are tests available to measure 
zinc in your blood, urine, hair, saliva, and feces. High levels 
of  zinc in the feces can mean high recent zinc exposure. 
High levels of  zinc in the blood can mean high zinc 
consumption and/or high exposure. Tests to measure zinc in 
hair may provide information on long-term zinc exposure; 
however, the relationship between levels in your hair and 
the amount of  zinc you were exposed to is not clear. 
Medical observation is recommended for 24  to 48 hours 
after breathing overexposure, as  pulmonary edema may be 
delayed. As first aid for pulmonary edema, consider 
administering a corticosteroid spray. Cigarette smoking may 
exacerbate pulmonary injury and should be discouraged for 
at least 72 hours following exposure. Before employment 
and at regular times after that, the following are 
recommended: If symptoms develop or overexposure 
occurs, repeat the above tests as soon as possible and get an 
exam of the nervous system. Also consider complete blood 
count. Consider chest x-ray following acute overexposure. 
First Aid: If this chemical gets into the eyes, remove any 
contact lenses at once and irrigate immediately for at least 
15 minutes, occasionally lifting upper and lower lids. Seek 
medical attention immediately. If this chemical contacts the 
skin, remove contaminated clothing and wash iinincdiately 
with soap and water. Seek medical attention immediately. I f  
this chemical has been inhaled, remove from exposure, 
begin rescue breathing (using universal precautions) if 
breathing has stopped, and CPR if heart action has stopped. 
Transfer promptly to a medical facility. When this chemical 
has been swallowed, get medical attention. If victim is 
conscious and able to  swallow, have victim drink 4 to 8 
ounces of water. Do not induce vomiting. Nofe t o p h j ~ ~ i ~ i ~ ?  
OY nzithorized inedicul pei,sonnel: Medical observation is 

recommended for 24 to 48 hours after breathing 
overexposure, as pulmonary edema may be delayed. As first 
aid for pulmonary edema, consider administering a 
corticosteroid spray. Cigarette smoking may exacerbate 
pulmonary injury and should be discouraged for at least 72 
hours following exposure. 
References: 

U.S. Environmental Protection Agency, “Reregistration 
Eligibility Decision (RED) Fact Sheet, Ziram,” Office 
of Prevention, Pesticides and Toxic Substances, 
Washington, DC (July 2004). 
http:/lw\~~\v.e~a.~ov/REUsifactsheets/~irain red fs.Dd1‘ 

“Pesticide Information Profile, Ziram,” Oregon State 
University, Corvallis, OR (July 1996). 
h t t ~ : l i e x t o x n e t . o ~ ~ s t . e d u / ~ i ~ ~ s / ~ i ~ a ~ n .  htni 
U.S. Environmental Protection Agency, Office of 
Pesticide Programs. Pesticide Residue Limits, “Zirain,” 
40 CFR 180.1 16, 
ivww.cl,a.~:ovii,esticides/food/viewt(~ls.htiii 
International Programme on Chemical Safety (IPCS), 
“Data Sheets on Pesticides, Ziram,” Geneva, Switzerland. 
l i t tp : l /~~~~\ ;~ \ ; . inc l iem.or~/doc~11ncnts /~~~~sipd~i~~cs t73  e.htin 
California Environmental Protection Agency “Chemical 
List of  Lists,” Sacramento CA (February 1997). 

EXTOXNET, Extension Toxicology Network, 
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A H Marks & Co., Ltd., United Kingdom 
A.M.P.E.R.E. lndustrie SA Dept Chiinie, France 
Abaquim, MexicoAcido de Mexico S.A. de  C.V., Mexico 
ABCR GinbH & Co. KG, Germany 
Acetex Corporation, Canada 
Achema SC, Lithuania 
Acros Organics N.V., Belgium 
Adheswara Group of  Companies, India 
Adrian Resources Ltd., Canada 
Advanced Synthesis Technologies, United States 
Aero Agro Chemical Industries, Ltd., India 
AGA Gas ,  see Linde Gas AG, (Germany), Spain 
Agan Chemical Manufacturers Ltd., Israel 
AgraQuest, United States 
AgrEvo, see Bayer CropScience (Germany), Germany 
Agrichein (International) Limited, United Kingdom 
AgriChein B.V., The Netherlands 
Agrides S.A., Spain 
Agriliance, United States 
Agrimor International Co., United States 
Agrium , Canada 
Agro-care Chemical Industry Group, China 
Agrocheinicals del Ecuador (AGROCHEM), Ecuador 
Agropharin Ltd., United Kingdom 
Agrowchem Inc., Canada 
Agsin Pte. Ltd., Singapore 
Agway Inc., United States 
Aiinco Pesticides Ltd., India 
Air Liquide Group, France 
Air Products & Chemicals, United States 
AJE GmbH, Switzerland 
Akzo Nobel Functional Chemicals BV, The Netherlands 
Akzo Nobel, The Netherlands 
Alaska Nitrogen Products LLC, United States 
Albeniarle Corporation, United States 
Albright & Wilson Pty., United Kingdom 
Alcide Corporation, United States 
Alcoa Inc, United States 
Alcotan Laboratories S.A., Spain 
Aldrich Chemical Co., United States 
Alfa Rio Quiinica Ltda, Brazil 
Alfa Aesar, United States 
Alkyl Amines Chemicals, India 
Allipo Chemicals, India 
Alquiinia Mexicana, Mexico 
Alta Laboratories, India 
Ainchein Products, see Dow AgroScience (USA), United 
States 

American Cyanamid’s Agricultural Products Group , see 
BASF Agricultural Products Group (Germany), United 
States 
American Elements Inc, United States 
American Gas Group, United States 
Anioiiiex Mexicana, S.A. de  C.V., Mexico 
AMVAC Chemical, United States 
Anhui Huaxing Chemical Industry Co., Ltd.. China 
Anhui Fengle Agrocheinical Co., Ltd., China 
ANWIL S. A,, Poland 
Apache Nitrogen Products, United States 
Aquashade Inc., United States 
Arab Potash Company, Jordan 
Archimica Ltd., United Kingdom 
Aristech Chemical Corporation, see Sunoco Chemicals Uni t  
of Sunoco Inc. (USA), United States 
Arkeina Group S.A., France 
Arkeina Group Inc., see Arkeaia G ~ O L I ~  S . A .  (France), 
United States 
Arvesta Corporation, United States 
Aryan Pesticides Ltd., India 
Asahi Glass Chemicals Division, Japan 
ASARCO , United States 
Ascot International Ltd., United Kingdom 
Ashland Inc., United States 
Asia Pacific Resources Ltd., Thailand 
Atanor S.A., Argentina 
Atofina Chemicals Inc., see Arkenia Inc., (USA), United 
States 
ATOFINA, see Arkeina Group S.A. (France), France 
Atul Ltd., India 
Aventis CropScience, see Bayer CropScience (Gelmany), 
France 
Avitrol Corporation, United States 
Azot Association, Ukraine 

- B -  

Baker Petrolite (USA), United States 
Barinac Industries, Australia 
BASF Agricultural Products Group, United States 
BASF Group AG, Germany 
BASF Agricultural Products Group, Germany 
BASF Canada Inc, Canada 
BASF Corporation, United States 
Bayer Group, Germany 
Bayer CropScience AG, Germany 
BEC Group Ltd. (Bhilai Engineering Corporation), India 
Becker Underwood Inc., United States 
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Bell Laboratories, Inc., United States 
Bhageria Dye-Chem Ltd., India 
Bharat Rasayan Ltd., India 
Bharat Pulverizing Mills Pvt. Ltd., India 
Bhp Billiton Ltd., Australia 
BHP Billiton PIC, United Kingdom 
Biesterfeld Sieinsgluess International. GinbH , Germany 
Bilbaina de Alquitranes, Spain 
Bilt Chemicals, see Solaris ChemTech Ltd. (India), India 
BOC Gases, United Kingdom 
Boehringer lngelheiin , Germany 
Bolideti AB, Spain 
Bombay Ammonia and Chemical Company, India 
Bonide Products, Inc., United States 
Borden Chemical, United States 
Boi-regard, Norway 
BP Chemicals , United Kingdom 
Brotherton Specialty Products, United I<ingdom 
Bucktnan Laboratories, Inc., United States 

- c -  

C.P. Hall, United States 
Caffaro S.p.A, Italy, Italy 
Caldic Chemie B.V., The Netherlands 
Calliope SA, France 
Cangzhou Green Chemical Co., Ltd., China 
Carburos Metalicos, Spain 
Cargill Crop Nutrition, United States 
CECA, France 
Cedar Chemical Corporation, United States 
Celaiiese AG, Germany 
Celite Corp., United States 
Celtic Chemicals Ltd., United Kingdom 
Central Glass, Japan 
CEPSA, Spain 
Cerexagri Inc. - North America, United States 
Cerexagri Inc. - Europeilnternational, France 
Certis USA, LLC, United States 
CF Industries Inc., United States 
Changfeng Chemical, China 
Changzhou Fengdeng Pesticide Factory, China 
Changzhou Wujin Linchuan Chemical Factory, China 
Changzhou Kangmei Chemical Industry Co., Ltd., China 
Chernada Fine Chemicals, Israel 
Chemical Company, The, United States 
Chemical Lime Co., United States 
Chemical Products Corporation, United States 
Cheminova AIS, Deninark 
Chevron Phillips Chemical Company LP, United States 
ChevronTexaco Corp, United States 
Chimco AD, Bulgaria 
China Chemicals, China 

China Petrochemical Development Corporation (CPDC). 
Taiwan 
C hongq i ng Ch uando ng C hem i ca I (G rou p) , C ti i ti a 
Chromos Agro d.d., Croatia 
Cia. Petroquiinica d o  Sul (COPESUL), Brazil 
Cia. Universal de Industrias S.A. de C.V., Mexico 
Ciba Specialty Chemicals, Switzerland 
Ciba-Geigy , now Sygenta, Switzerland 
C I ar i an t I i i  t erna t i o ti al , S w i tzer I an d 
Clariant International, Germany 
Cleary Chemical Corp, United States 
Cleveland Potash, United Kingdom 
Coalite Chemicals Ltd., United Kingdom 
Cognis GmbH, Germany 
CONDEA CmbH, Germany 
Continental Lime, United States 
Coogee Chemicals, Australia 
Copene Petroquimica do Nordeste SA, Brazil 
Corotnandel Fertilisers Ltd.. India 
Creanova , United States 
Crompton Corporation, United States 
Crop Care Australasia Pty Ltd., Australia 
Crowley Chemical, United States 
Crown Technology, United States 
CTC Organics, United States 
Cyanides & Chemicals Company, India 
Cytec Industries, United States 

- D -  

Daicel Chemical Industries, Japan 
Dainippon Ink and Chemicals, Japan 
Dankalk, Denmark 
Dead Sea Bromine Group, Israel 
Deepak Fertilizers and Petrochemicals Corp. Ltd.. India 
Degesch America, United States 
Degussa AG, Germany 
Degussa-Huls AG, see Degussa AG (Geriiiany). German) 
Delta Chemical, United States 
Denki Kagaku Kogyo I<abushiki I<aisha (Denka). Japan 
Derivados del Fluor SA, Spain 
Deza a. s., Czech Republic 
Dhanuka Group, India 
Dharamsi Morarji Chemicals, India 
D ti r it v C hem ica I 1 n dus t r i es, 1 nd i a 
Diachem S.p.A., Italy 
Dow AgroSciences LLC, United States 
Dow Chemical, United States 
Drexel Chemical Company, United States 
DSM Agio BV, The Netherlands 
DSM Fine Chemicals. The Netherlands 
DuPont, United States 
DuPont Crop Protection, United States 
Dynaniit Nobel AG, Germany 
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- E -  

E.I.D. Parry (India) Ltd., see Coroinandel Fertilisers (India), 
India 
Eaglepicher Industries , United States 
Eastinan Chemical Co., United States 
Ecogen Inc., United States 
EDEN Bioscience Corp., United States 
Ehrens t or fe r, Dr . . G in b H , G ern1 any 
El Dorado Chemical Company, United States 
Elston Manufacturing , United States 
EM Industries, United States 
Emerald BioAgriculture Corp, United States 
EniChein S.p.A., Italy 
Entek Corporation, United States 
Epochein Co., Ltd., China 
Equistar Chemicals, United States 
Ercros S.A., Spain 
Esseco Group S.p.A., Italy 
Eurolabs Ltd., United Kingdom 
Excel lndustries Ltd., India 
Exxon Mobil Chemical Company, United States 

- F -  

Fairinount Chemical Company, United States 
Feinchemie Schwebda GmbH, Germany 
Ferro Corporation, United States 
F i ne Agrochem i ca I s Ltd . , U n it ed K i ngdom 
Fluorochein Ltd., United Kingdom 
FMC Agricultural Products Group, United States 
Forward (Beihai) Hepu Pesticide Co., Ltd., China 
Fulon Chemical Industrial Co., Ltd., Taiwan 

- G -  

Gadiv Petrochemical Industries Ltd., Israel 
Gayatri Minerals & Chemicals, India 
General Quiinica S.A., Spain 
Georgia Gulf Sulfur, United States 
Georgia-Pacific Corporation, United States 
GFS Chemicals Inc., United States 
Gharda Chemicals Ltd., India 
GlaxoSinithKline PIC, United Kingdom 
Godavari Fertilisers and Chemicals , India 
Goldschinidt Chemicals, see Degussa Group (Germany), 
G e rin a n y 
Gowan Company, United States 
Grande Paroisse SA, France 
Great Western Inorganics, United States 
Great Lakes Chemical Corporation, United States 
Griffin L.L.C. , United States 
Grupo Aragonesas S. A, ,  Spain 
Grupo Mexico SA de C.V., Mexico 

Gujarat Pesticides, India 
Gustafson L LC, United States 
Gwal ior Chemical Industries. India 

- H  - 

Haifa Chemicals Ltd., Israel 
Haldor Topsoe A/S, Denmark 
Halocarbon Products Corporation, United States 
Harcros Chemicals Inc, United States 
tlebei Huafeng Chemical Group , China 
Hebei Long Age Pesticide Co., Ltd., China 
Helena Chemical Company, United States 
Hellenic Corundum SA, Greece 
Hercules Inc., United States 
Hindustan Organic Chemicals, India 
Hindustan Insecticides Ltd., India 
Hockley International Ltd., United Kingdom 
Hoek Loos BV, The Netherlands 
tlokko Chemical Industry Co., Ltd., Japan 
Holvoet Chimie, France 
Honeywell Performance Polymers & Chemicals, United 
States 
Honshu Chemical Industry, Japan 
Hummel Croton Inc., United States 
Hunan Tianyu Pesticide Chemical Group Co.. I , t d . .  China 
Hunan Darong Chemical & Pesticide Co., Ltd., China 
Huntsman, United States 
Hydro Agri Chemicals, Norway 

- I -  

1 .N . D. I .  A. 1 nd ustr i e Chi in i che S. p. A,, I ta I y 
ICC Industries, United States 
ICI Group (Imperial Chemical Industries PIC), United 
King d o i n  

IMC Chemicals, United States 
IMC Vigoro, see Vigoro (Canada), Canada 
lncitec Industrial Chemicals, see Incitec Pivot, Australia 
Indian Oil Corporation, India 
Indiclay Co., Ltd., India 
Indo Gulf Corporation , India 
lndofine Chemical Company, United States 
Industria Quiinica Loser S.A. de C.V.. Mexico 
INEOS Phenols, Germany 
Ingenieria Industrial S.A. de C.V.  (Bravo), Mexico 
1 n t e rna t i onal Specialty Products , U i i  i t  ed States 
International Sulfur Inc., United States 
Interstate Chemical, United States 
ISOCHEM, France 
Israel Chemicals Ltd., Israel 
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- J -  

J .  J .  Mauget Co., United States 
Janssen Pharinacuetica Products, United States 
Japan Aldehyde Co., Ltd., Japan 
Jianginen Pesticide Factory, China 
Jiangsu Wujiii Zhenhua Chemical Plant, China 
Jilin Chemical Industrial Co., China 
Jingina Chemicals Ltd., China 
Juhua Group Corporation, China 
Junsei Chemical , Japan 

- K -  

Kali und Salz Group AG (K+S), Germany 
Kanoria Chemicals & Industries Ltd. (KCIL), India 
Kawaguchi Chemical Industry Co., Ltd., Japan 
Kawasaki Kasei Chemicals, Japan 
Keiiiira Chemical Oy, Finland 
Kemira GrowHow Oy, Finland 
Kenso Corporation, Malaysia 
Kerr-McGee Chemical LLC, United States 
Ki-Hala Chemicals Ltd. , United Kingdom 
KMG Chemicals Inc, United States 
KMG Chemicals, United States 
Koei Chemical, Japan 
Kothari Phytocheinicals International, India 
Kunshan Chemical Group (Industries) Corp., China 
Kynoch Fertilizer, South Africa 
Kyowa Hakko Kogyo Co., Ltd., Japan 

- L -  

Lancaster Synthesis, United Kingdom 
Laporte Performance Cheinicals PIC, United Kingdom 
LaRoche Industries, United States 
Lebanon Seaboard Corp., United States 
Lhoist Group, France 
Lime Industries, Australia 
Limin Chemical Co., Ltd., China 
Linde Gas Group, Gerinaiiy 
Liphatech, United States 
Lonza Group AG, Switzerland 
Lords Chemicals Ltd., India 
Lukoil Oil Company. Russia 
Luxembourg Industries Ltd., Israel 
Lyondell Chemical Company, United States 

- M -  

M & R Durango, Inc. Insectary, United States 
Makhteshiin-Agan lndustr ies Ltd., lsrae I 
Mallinckrodt Baker, United States 
Matheson Tri-Gas Corporation, United States 

Matheson Gas Products, see Matheson Tri-Gas (USA).  
United States 
Mclaughlin Gorinley King Co., United States 
Meghmani Organics Ltd., India 
Merck KgaA, Germany 
Messer Group GmbH, Germany 
MFA Inc., United States 
MG Industries, United States 
Micro-Flo Company, United States 
Milenia Agro Ciencias SA, Brazil 
Millenni~iin Chemical, see Lyondell Cheinical ( U S A ) ,  
United States 
Minerals Research &: Development, United States 
Mining& Cheinical Products Ltd. (MCP), United Kingdom 
Mississippi Lime Company, United States 
Mississippi Chemical Corporation, United States 
Mitsubishi Materials Corporation, Japan 
Mitsubishi Chemical Corporation, Japan 
Mitsiibishi Gas Chemical Company, Japan 
Mitsui Chemicals Inc. (MCI), Japan 
Mitsui Mining & Smelting, Japan 
Molekula Fine Chemicals , United Kingdom 
Monsanto Company, see Dow AgroSciences (USA), United 
States 
Montana Sulphur and Chemical, United States 
Morita Cheinical Industries Co.. Ltd.. Japan 
Morton International, see Rohm 8( I laas Inc. (USA). United 
States 

- N -  

N agarj un a G roil p, I nd ia 
NagarjiinaFertilizerand Chemicals Ltd. (NFCL) Ltd. . India 
Nagarj una Agric hem, India 
Naiijing Agrochemicals Co., Ltd., sub. of AgroDI-agon. 
China 
Navin Fluorine Industries, India 
Navy Brand Manufacturing Co., United States 
Neogen Corporation, United States 
Nepera, United States 
Neste Cheinicals Oy, Finland 
Newmont Koch , United Kingdom 
Niacet Corporation, United States 
Nihon Kagaku Sangyo,  Japan 
Nihon Nohyaku Co., Ltd., Japan 
Nippon Steel Chemical Co., Ltd.. Japan 
Nippon Chemical Industrial Co., Ltd.. Japan 
Nippon Mining & Metals , Japan 
Nippon Kayaku Co., Ltd., Japan 
Nippon Carbide Industries Co., Inc., Japan 
Nippoii Soda, Japan 
Nissan Chemical lndustries Ltd., Japan 
Nitrokemia 2000 Rt., Hungary 
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NOR-AM Chemical Company, see Bayer CropScience 
(Germany), United States 
Noranda DuPont LLC, see NorFalco (USA), United States 
Noranda Inc., Canada 
Nova Biogenetics, Inc., United States 
Novartis, now Syngenta, Switzerland 
Nufarin Ltd., Australia 

-0- 

Occidental Petroleum Corporation, United States 
Ocean Chemicals Group, United Kingdom 
Olin Corporation, United States 
Oinnia Group, South Africa 
Sasol Ltd., South Africa 
Oinya AG, Switzerland 
Orica Ltd., Australia 
Ortho Business Group, see Scotts Company, The, United 
States 
Osmose, Inc, United States 
Otsuka Chemical Co., Ltd., United States 
Oxon Italia S.p.A., Italy 
OxyChem, see Occidental Chemical Corporation, United 
States 
Ozark Fluorine Specialties, United States 

- P -  

P.D. Industries Ltd., India 
Pazchein Ltd., Israel 
PbiiGordon Corporation, United States 
PCF Chimie, France 
Pecliiney SA, France 
Penta Manufacturing Coiiipany, United States 
Pestcon Systems, United States 
Petrobas Energia S.a, Argentina 
Petroleo Brasileiro SA (PETROBRAS), Brazil 
Petroqiiiinica Uniao SA (PQU), Brazil 
Petroquiinica de Venezuela (Pequiven), Venezula 
Pharin - Chem Manufacturing Co., Ltd , China 
Pharinacia Animal Health , United States 
Phelps Dodge Corporation, United States 
Phenolchemie GinbH & Co. KG, see INEOS Phenols, 
Germany 
Philbro-Tech Inc, United States 
Philipp Brothers Chemicals, United States 
Phosphate Resource Partners Limited Partnership, United 
States 
Phosphoric Fertilizers Industry SA (PFI), Greece 
PI Industries Ltd., India 
Pilarquim Corp., Taiwan 
Pioneer Enterprise, India 
Potash Corporation of Saskatchewan Inc., Canada 
PPM Pure Metals GrnbH, Germany 

Praxair, United States 
Prentiss Inc., United States 
Prince Manufacturing Company, United StaLes 
Pro-Outdoors, United States 
Pro-Serve Inc., United States 
Prodica LLC, United States 
Proficol S.A., Colombia 
Pursell Technologies Inc., United States 
Pyosa Agroqiiiinicos S.A. de C.V., Mexico 

- Q -  

Qatar Fertiliser Company S.A.Q.. Qatar 
Quantum Chemicals, Australia 

- R -  

R.S.A. Corporation, United States 
Rallis India Ltd., India 
Rashtriya Chemicals & Fertilizers Ltd. (RCF), India 
Reckitt Benckiser PIC, United Kingdom 
Recochein Inc., International Division, Canada 
Reilly Industries, United States 
Reliance Industries, India 
Rentokil Initial Pty. Ltd., Australia 
Rhodia Specialty Phosphates , United States 
Rhodia Eco Services, France 
Rhodia Group SA, France 
Rhone-Poulenc Agro France, see Aventis CropScience 
(France), France 
Rice Company, The (TRC), United States 
Richinan Chemical, United States 
Rio Tinto Borax (U.S. Borax), United States 
Rio Tinto PIC, United Kingdom 
Rohm and Haas, United States 
Rotam Agrochemical (HI<) Co., Ltd., Hong Kong 
Roussel Uclaf, see Akzo Nobel Phai-ma Uni t  (Netherlands), 
France 
Rutherford Chemicals, United States 

- s -  

Sabero Organics Gijarat Ltd., India 
Saeryiiiig Chemicals Co., Ltd., South Korea 
Salvi Chemical Industries , India 
Samsung Atofina Co., Ltd., South Korea 
Sandoz, now Sygenta,Switzerland 
Sankei Chemical Co., Ltd, Japan 
Sanonda Ltd., Australia 
Sanonda Zhengzhou Pesticide Co., Ltd., China 
Saudi Basic Industries Corporation (SAUIC). Saudi Arabia 
Sc lie nec tad y Herd i I 1 i a Che t i 1  i ca Is L t d . , I nd I a 
Schenectady International, United States 
Schering AG, Germany 
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Schering-Plough Animal Health Corp., United States 
Scott Specialty Gases, United States 
Scottish Chemical Industries, India 
Scotts Company, The, United States 
Sepro Corporation , United States 
Sevencontinent Agricheinical Co., Ltd. , China 
Shacco Inc., United States 
Shandong Changyi Salt Chemicals (Group) Co., Ltd., China 
Shandong Huayang Pesticide Group, China 
Shangdong Baoyuan Chemical , China 
Shanghai Agricultural Chemical Industry Corp., China 
Shangyu Chemical Industry Corp., China 
Shanxi Friends Union Chemicals (China), China 
Shell Chemicals, United Kingdom 
Shenzhen Guomeng Industry Co., Ltd., China 
Sheyang Pesticides and Chemical Industry Co., Ltd. , China 
Shield Industries, Inc., United States 
Showa Denko K.K., Japan 
Shyain Chemicals , India 
Sigma-Aldrich Laborcheniikalien GnibH, Germany 
Sigma-Aldrich Co., United States 
Simplot, J.R., Company, United States 
Sinon Corporation, Taiwan 
Sinopec Corporation, China 
Sipcain Agro USA, Inc., United States 
SIoss Industries, United States 
SNPE Agro, see ISOCHEM (France), France 
Sociedad Quiinica y Minera de Chile SA, see SQM , Chile 
Societe Commerciale des Potasses et de I'Azote (SPCA), 
France 
Solaris CheinTech Ltd., India 
Solvay Barium Strontium, Germany 
Solvay Group SA, Belgium 
Southern Petrochemical Industries Corporation Ltd. (SPIC), 
India 
Southern Peru Copper Corporation, Peru 
Southwest Chemical Co., United States 
Spectrum Chemical, United States 
Spiess-Urania Chemicals GmbH, Germany 
SQM SA (Sociedad Quiinica y Minera de Chile SA), Chili 
Stella Chemifa, Japan 
Stepan Company, United States 
Sterling Chemicals, United States 
Stoller Enterprises, United States 
Sudarshan Chemical Industries Ltd., India 
Sulphur Mills Ltd., India 
Suinika Agro Manufacturing Co., Ltd., Japan 
Suinika Fine Chemicals Co., Ltd, Japan 
Suinika Takeda Agrocheinical Co., Ltd., now Suinika Agro 
Manufacturing Co., Ltd., Japan 
Sumitomo Chemical Co., Ltd, Japan 
Sundat Pte. Ltd., Singapore 
Sunoco Chemicals, United States 
SuYan Agrocheinical Group, China 

Sybron Chemicals, Inc., see Bayer AG (Germany. United 
States 
Syngenta Crop Protection AG, Switzerland 

- T -  

Taminco, Belgium 
Taoka Chemical, Japan 
TCI America, United States 
Teck Cominco Ltd., Canada 
Terra Industries, United States 
Terra Nitrogen Company, United States 
Tessenderlo Chemie, Belgium 
TETRA Technologies, United States 
Thor GmbH, United Kingdoin 
Tiinininco Ltd., Canada 
Tokuyama Group, Japan 
Tokyo Kasei Kogyo Co., Ltd. (TKK), see Tokyo Chemical 
Industry Co., Ltd. (Japan), Japan 
Tokyo Chemical Industry Co.. Ltd. (TKK), Japan 
Tosoh Corporation, Japan 
Total Speciality Chemicals, Inc.. see Atofina (France). 
United States 
Total SA., France 
Tull Chemical, United States 

- u -  

U.S. Borax Inc., see Rio Tinto PIC (United Kingdom). 
United States 
Ube Agri-Materials, Ltd., sub. of Industries Ltd., Japan 
UCB Group SA, Belgium 
UMICORE N.V., Belgium 
Union Miniere N.V., see UMICORE (Belgium), Belgium 
Union Carbide, see Dow AgroSciences LLC, United States 
Uniqeina Ltd, United Kingdom 
UNIROYAL Crop Protectioin, see Crompton Corporation. 
United States 
United Agri Products (UAP), United States 
United Agro Industries, India 
United Phosphorus Ltd., India 
Univertical Corporation, United States 
Upjohn Inc. (US), see Pharniacia Animal Health ( U S A ) .  
United States 

- v -  

Valent USA, United States 
Valent BioSciences Corporation, United States 
Vani Chemicals & Intermediates Ltd., India 
Varsal Instruments , United States 
V e I s i co I C hem i ca I Corporation, U n it e d States 
Veterinary & Agricultural Products Manufacturing Co.. Ltd 
(VAPCO), Jordan 
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Vigoro, Canada 
Vijayalakshmi Insecticides and Pesticides Pvt. Ltd., India 
Vulcan Chemicals, United States 

- W -  

W. Neudorff GinbH KG, Germany 
Wangs Ltd., China 
Webcot, Australia 
Wellmark International, United States 
Wesfariners Csbp Ltd., Australia 
West Agro, Inc, United States 
White Mountain Natural Products, Inc, United States 
Whitnire Micro-Gen Research Laboratories, Inc., United 
States 
Whyte Agrochemical, United Kingdom 
William Blythe Ltd., United Kingdom 
Witco, see Crompton (USA), United States 
World Minerals Inc., United States 
World Metal LLC, United States 
Wuhan kernel Bio-pesticide Co., Ltd., India 
Wuhan Kernel Bio-pesticide Co., Ltd., China 
Wuxj Kuize Pesticide Co., Ltd., China 
Wuzhou International Co., Ltd., China 

- Y -  

Yellow River Enterprise Co., Ltd., Taiwan 
YiHua Group, China 

Zagro Asia Ltd., Singapore 
Zeneca Ag Products, see Syngeilta (Switzerland), United 
States 
Zeneca Agro (UK), see Syngenta Crop Protection 
(Switzerland), United Kingdom 
Zeon Corporation, Japan 
Zhejiang Chem-tech Group Co., Ltd., China 
Zliejiang Heben Pesticide & Chemicals Co., Ltd. , China 
Zhejiang Yifan Chemical Co., China 
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Appendix B: Directory of Agrochemical Manufacturers 

ARCENTlNA 

Company:  Atanor  S.A. 
Address: San Martin 140, Buenos Aires, Argentina 
E-mail: osuneii1),atanoi-.coi~i.ar 
W e b  site : \ v w w .  at an of-.co m . ar 

Company:  Pecom Energia SA, now Petrobas Energia 
S.S. (Argentina) 

Company:  Petrobas Energia S A  
Address: Perez Coinpanc Building, Maipu 1 22'Id Floor, 
C 1084ABA, Buenos Aires, Argentina 
Phone: +54-11 4344 6000 
Fax: 1-54- 1 1 4344-63 15 
W e b  site : ~vww.  pe t ro b ras e n ertI i a. c om 
Stock listing: Sao Paulo SE: POB; NYSE: PBR 
Parent  Company:  Petroleo Brasileiro SA (PETROBRAS) 
(Brazil) 

AUSTRAL I A 

Company:  Barniac Industr ies  
Address: Box Flat Estate, Swanbank Rd., Swanbank QLD 
4306, Australia 
Phone: +61 7-3280-3000 
Fax: +61 7-3280-3030 
E-mail: salesG2barmac.com.au 
W e b  site : \ww. bai-m ac . c om. au 

Company:  B H P  Billiton Ltd. 
Address: BHP Billiton Centre, 180 Lonsdale St., 
Melbourne, Victoria 3000, Australia 
Phone: +6 1 1300-55-47-57 
Fax: +61 3-9609- 3015 
W e b  site: \vww.bhpbilliton coin 
Stock listing: Australia, London, NYSE SE: BHP 

Company:  Coogee Chemicals Pty. Ltd. 
Address: P.O. Box 505 1 ,  Rockingham Beach, Western 
Australia 6969, Australia 
Phone: +61 8 9439 8200 
Fax:+61 894398300 
W e b  site : WWW. c o w e e  . co tn . au 

Company:  C r o p  C a r e  Australasia Pty Ltd. 
Address: 77 Tingira St., Pinkenba, Queensland 4008, 
Australia 
Phone: +6 1 7-3867-91 00 
Fax: +61 7-3867-91 10 
W e b  site: www.cropcare.com 

Company:  lncitec Industr ia l  Chemicals, now lncitcc 
Pivot, Ltd. (Australia) 

Company:  lncitec Pivot, Ltd. 
Address: GPO Box 1322L, Melbourne, Victoria 3001, 
Australia 
Phone: +61 3 8695 4400 
Fax:+613 8695 4419 
E-mail: contactus~~incitecpivot.corn.au 
W e b  site: www. in c i tecp i vo L .  c om. at1 
Parent  Company:  Orica Ltd. (Australia) 
Note: Result of merger between Incitec Fertilizers and 
Pivot Ltd., June 1,  2003. 

Company:  Lime Industries Pty Ltd 
Address: P.O. Box 1544. Osborne Park W.A. 6916, 
Australia 
Phone: +61 8 94468644 
Fax:+61 892442071 
E-mail: eeneral~~~!l imeinduct i - ics .c~~ni .~~t i  
W e b  site : www . I i in e in dus t r i es . c om. ;it1 

Company:  Nufarin Ltd. 
Address: 103-105 Pipe Road, Laverton North, Victoria 
3026, Australia 
Phone: +61 3 9282 1000 
Fax: +61 3 9282 1001 
E-mail : corporate. i rI for in at i o n @a ti. n ti ti n i l .  c i) m 
W e b  site: \\;\.v.nufarin.com 
Stock listing: Australian SE: N l J F  
Parent  Company:  Fernz Corporation (New Zealand) 

Company:  Or ica  Ltd. 
Address: 1 Nicholson St., Melbourne, Victoria 3000. 
Australia 
Phone: +61 3 9665 71 1 I 
Fax: +61 3 9665 7937 
E- rn a i 1 : con1 p a w  i n or i c a coin 
W e b  sit c : www, o r  i ca. con1 . au 
Stock listing: Australian SE: OR1 

Company:  Q u a n t u m  Chemicals Pty Ltd. 
Address: 70 Quantum Close, Quantum Industrial Par., 
Dandenong South, Victoria 3 175, Australia 
Phone: +61 3 8795 8000 
Fax: +61 3 8795 8099 
E- ni a i  I : sa I e s ($4 u a nt  11 I TI -g 'ou  13. coin. au 
W e b  site : w\vw . cl ti an tu n i  - g i w  17. coin. a ti 
Parent  Company:  Quantum Group (Australia) 

Company:  Rentokil Initial Pty. Ltd. 
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Address: Level 2, 150 Mowbray Rd., Willougby, NSW 
2068, Australia 
Phone: +61 2 9370 9300 
Fax:+61299580776 
E-mail: i-entokiul~~rentokilinitial.coiii.au 
W e b  site : \vww. re ti t o k i 1 i n  it i al . c om. au 

Company:  Sanonda  (Australia) Pty Ltd. 
Address: P.O. Box 943, Tewantin Qld 4565, Australia 
Phone: +61 7 5473 0344 
Fax: +61 7 5473 0544 
W e b  site: \vW'L\i.sanotidaoZ.com 

Company:  Webcot  
Address: APP House, 14 Rodborough Rd., Frenches Forest, 
NSW 2086, Australia 
Phone: +61 2 9984 2255 
Fax: +61 2 9984 2222 
E- ma il : ma i I @we bco t corn. au 
W e b  site : w v ~ v .  we bco t . com . au 

Company:  Wesfarmers  C S B P  Ltd. 
Address: Kwinana Beach Rd, P.O. Box 345, Kwinana, 
Western Australia 6167, Australia 
Phone: +6 1 8 94 1 1 8777 
Fax:+61 89411 8425 
E-mail:: corinne Iiawke~~csbl).wcsfar~ic~s.cotn.au 
W e b  site: \ww.csbli.com.au 

Company:  W M C  Limited 
Address: IBM Centre, Level 16, 60 City Rd , Southbank, 
Victoria 3006, Australia 
Phone: +61 3-9685-6000 
Fax: +61 3-9686-3569 
E-mail: info,cl'wmc com 

W e b  site: \\uw \\.me com 

BELGIUM 

Company:  Acros Organics  N.V. 
Address: Geel West Zone 2, Janssen Pharmaceuticalaan 
3A, B-2440 Geel, Belgium 
Phone: +32 I 4  5752 1 1  
Fax: +32 14 593434 
E-mail: infodesl<i~~be.acros.com 
W e b  site: \v\v\v.be.acros.com 
Parent  Company:  Fisher Scientific (USA) 

Company:  Chimac-Agriphar  S.A. (AGRIPHAH) 
Address: Rue de Renory, 26, B-4 102 Ougree, Belgium 
W e b  site: \~;w\?l.a~Iipliar.com 

Company:  Taminco 
Address: Pantserschipstraat 207, 9000 Gent, Bel,' *ium 

Phone: +32 (0)9 254 14 1 1  
Fax: +32 (0)9 254 14 10 
W e b  site: www.taniico.com 

Company:  Solvay G r o u p  S A  
Address: Rue du Prince Albert 33, B-1050 Brussels. 
Be Ig i iini 
Phone: +32 (0) 2 509 60 16 (Corporate Coi-ninLinications) 
Fax: +32 (0) 2 509 72 40 
E-mail: solva~.international~~soIvay.coiii 
W e b  site: w w v .  so I vay .c o in 

Company:  Tessendcrlo Chemie N.V. 

Phone: +32 2 639 18 1 1 
Fax: +32 2 639 19 99 
E-mail: iiifol~~tessenderlo.be 
W e b  site : www. tesse n d e 1-1 o . be 
Stock listing: Brussels SE: TES 
Parent  Company:  Tessenderlo Group (Belgium) 

Address: Rue du TrBne 130, 1050 Brussels. Bel,' (' I 11 Ill 

Company:  UCB G r o u p  SA 
Address: Allee de la Recherche 60, B-1070 Brussels, 
Belgium 
Phone: +32 2 559 99 99 
Fax: +32 2 559 95 71 
E-mail: Maryse.T)elbart/l?iliC'H-!l-oup coin 
W e b  site: \v\~\v.iicb be 

Company:  U M l C O K E  N.V. 
Address: Rue du Marais 3 1, B- 1000 Brussels, Belgium 
Phone: +32 (0)2 227 7 I I  I  
Fax: +32 (0)2 227 79 00 
W e b  site: w\vw.um.be 
Stock listing: Brussels SE: UNlM 
Note: Formerly known as Union Miniere (Belgium) 

Company:  Union Miniere N.V., now U M I C O R E  
(Belgium) 

BRAZIL 

Company:  Alfa liio Quimica Ltda. 
Address: Estrada Rio/Teresopolis, 6.4 I0 K m  140, Imbane, 
25271-970 Duque de Caxias, RJ, Brazil 
Phone: +55 021-776-1997 
Fax: +55 02 1-776-362 1 
E- m a i I  : a I fx i ogi; t i  c tscape. n c t 
W e b  site: h t t p : / / \ ~ ~ v ~ v . c i b ~ ~ ~ b o s t o n ~ e ~ ~ . c o m ~ p ~ s ~ b l i s ~ . l i t m  

Company:  Cia. Pctroquiniica d o  Sul (COPESUL)  
Address: Br. 386 Rodovia Tabai Canoas-Kin 4 19, 111 Polo 
Petroq 95853-000 Triiinfo RS, Brazil 
Phone: +55 5 I 457 6356 
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E-mail: comunicacao(ii),couesul.coni.br 
Web site: \c\\~w.co~,esul.coiii.br 
Stock listing: Rio SE: CPS3 

Company: Copene Petroquimica do Nordeste SA 
Address: Rua Eteno 156 1, Polo Petroquimico de Camacari, 
Camacari, Bahia-CEP, Brazil 
Phone: +55 71 832 5504 
Fax:+55 71832 1733 
E-mail: info~~col,ctic.coni - 

Web site: n w \ v .  c o Den c. com . hi- 
Stock listing: NYSE: PNE; Sao Paulo SE: CP5 

Company: Milenia Agro Ciencias SA 
Address: Rua Pedro Antonio De Souza 400, Parque Rui 
Barbosa, Londrina Parana 8603 1-6 10, Brazil 
Phone: +55 43 37 1-9000 

E-m a i I : ev i ce n t c@ m i I c ti i a. br 
Web site: \ v u v .  in i 1 en I a. coni. br 
Parent Company: Makteshim-Agan Industries (Israel) 

Fax: +55 43 371-9014 

Company: Petrobras, see Petroleo Brasileiro (Brazil) 

Company: Petroleo Brasileiro SA (PETROBRAS) 
Address: Avenida Republica de Chile 65, 20035-900 Rio 
de Janeiro, Brazil 
Phone: +55 21 534 4477 
Fax: +55 21 534 3247 
Web s i t e : \Y\w. pet ro bras. c o 11 1 . b r 
Stock listing: Sao Paulo SE: POB: NYSE: PBR 

Company: Petroquimica Uniao SA (PQU) 
Address: Av. Brigadeiro Faria Lima, 2020, 5 an, cj 5 I ,  Sao 
Paulo SP, Brazil 
Phone: +55 1 1  816 7333 
Web site: WWJV. pa u . c om. br 

BULGARIA 

Company: Chimco AD 
Address: 3037 Vratza, Bulgaria 
Phone: +359 92 6 107 1 
Fax: +259 92 61 1 I8 
E-ma i I : i ti fo (i7jcli i in co. b q 
Web site: \.\Ivw. ch i m co . b q 

E-mail: i i i fo~~acetex.coni  
Web site : W\V’IV. ace tex . coin 
Stock listing: Toronto SE: ATX 

Company: Adrian Resources Ltd. 
Address: 2000-1055 W. Hastings St., Vancouver, British 
Columbia, Canada V6E 2E9 
Phone: + I  604-331-8772 
Fax: + 1 604-33 1-8773 
Web site: w\v\v.adrian.coin 
Stock listing: Toronto SE: ADL; Nasdaq: ADLKF 

Company: Agrium Inc. 
Address: 1313 1 Lake Fraser Dr. SE , Calgar), Albeit‘i, 
Canada T2J 7E8 
Phone: + I  403-225-7000 
Fax: +1 403-225-7609 
E-m a i I : in d pro d (dare I LI m con1 
Web site: \v\cw aljriuni coin 
Stock listing: ‘Toronto SE: AGU; NYSE: A G U  
Parent Company: Unocal Inc (USA) 

Company: Agrowchem Inc. 
Address: 620 Cataraqui Woods Dr., Unit 2, Kingston, ON 
K7P ITB, Canada 
Phone: + 1 6 13-384-4957 

E-mail: i i i l b ~ ~ a ~ r o w c l i ~ m . c o r r i  
Web site : www.a~rowch em. coiii 

Fax: + I  613-384-0662 

Company: BASF Canada Inc. 
Address: 345 Carlingview Dr., Toronto, Ontario M9W 
6N9, Canada 
Phone: + I  4 16-675-36 1 I 

Web site: ww\v.basl’.ca 
Stock listing: Frankfurt SE: BAS; NYSE: BF 
Parent Company: BASF GI-oup AG (Germany) 

Fax: + I  4 16-674-2588 

Company: First Quantum Minerals Ltd. 
Address: 543 Granville St., Vancouver, British Columbia, 
Canada V6C I X8 
Phone: + I  604-688-6577 
Fax: + I  604-688-38 18 
E- m a i 1 : in fb (Zj ti rst-q u at1 t u in. coii i 
Web site : \c~v\v, ti rs t -q u an tu i i i  . coin 
Stock listing: Toronto SE: FM 

CANADA 
Company: IMC Vigoro, see Vigoro (Canada) 

Company: Acetex Corporation 
Address: 750 World Trade Center, 999 Canada Place, 
Vancouver, British Columbia, Canada V6C 3E 1 
Phone: + I  604-688-9600 
Fax: +1 604-688-9620 

Company: Noranda Inc. 
Address: 181 Bay St.,  Ste. 200, BCE Place, I’oronto, 
Ontario, Canada M5J 2‘1‘3 
Phone: 4- 1 4 16-982-7 I I I 
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Fax: + I  4 16-982-7423 
Web site: \\.?\~v.noranda.coiii 
Stock listing: Toronto SE: NOR 

Company: Potash Corporation of Saskatchewan Inc. 
Address: 121 I "  Avenue South, Saskatoon Suite 500, 
Saskatoon, Saskatchewaii, Canada S7K 7G3 
Phone: + I  306 933 8500 
Fax:+I 306933 8877 
E- in a i I : corporate. rc 1 at i o ti s @po tas h corp corn 
Web site: mvw.potashcorp.coin 
Stock listing: Toronto & NYSE: POT 

Company: Recocheni Inc., lnternational Division 
Address: 850-T Montee De Liesse, Montreal Quebec, 
Canada H4T 1 P4 
Phone: + 1  514-341-3550 
Fax: +I 514-341-1292 
E-mail : i n tern a t i o n  al d i vision c$rccoch cm .coin 
Web site : i n n v .  rec oc he in. coin 

Company: Teck Cominco Ltd. 
Address: 600 - 200 Bui-rat-d St., Vancouver, British 
Columbia, Canada V6C 3L9 
Phone: + I  604-687-1 117 
E - m a i I : i t i  tb($teckconi i nco . coin 
Web site: ww\Y.teckcoininco.coni 
Stock listing: Toronto and American SE: TEK.B 

Company: Timminco Ltd. 
Address: WaterPark Place, 10 Bay St., Ste. 90 I ,  Toronto, 
Ontario, Canada M5J 2R8 
Phone: + I  416 364 5171 
Fax: +1 416 364 3451 
E- m a i I : in fo@t i m n i  i nco . com 
Web site : \nvw. f i mm i nco . coin 
Stock listing: Toronto SE: TIM 

Company: Vigoro 
Address: 10 Craig St., Brantford, Ontario, Canada N3 R 73 1 

Phone: + 1 5 19-757-0077 
Fax: + I  519-757-0080 
E-mail: pi.oducts~,iiu-fro.ca 
Web site : \v\.v\v. v i goi-0. on. ca 
Parent Company: Nu-Grow Corp. (Canada) 

CHILE 

Company: Codelco SA (Corporacion Nacional del 
Cobre) 
Address: Huerfanos 1270, Santiago, Chile 
Phone: +56 2 690 3000 
Fax: +56 2 690 3059 
Web site : w\v\v. cod e 1 co . corn 

Company: Corporacion Nacional del Cobre SA, see 
Codelco SA (Chile) 

Company: Minera Escondida Ltda. 
Address: Avda. Americo Vespiicio Stir 100. l a  Condcs. 
Santiago. Chile 
Phone: +56 2-330-50-00 
Fax: +56 2-207-65-20 
Web site: \vww.escondida.cl 
Parent Company: BHP Billiton (Australia) and Rio 'l'into 
(UK)  

Company: Sociedad Quimica y Minera de Chile SA, see 
SQM (Chile) 

Company: SQM SA (Sociedad Quimica y Minera de 
Chile SA) 
Address: El Trovador 4285, Las Condes, Santiago, Chilc 
Phone: +56 2 425 2000 
Fax: +56 2 425 2268 
Web site : \ww. sq in. coin 
Stock listing: NYSE: SQM; Santiago SE: SQM-A 

CHINA 

Company: Agro-care Chemical Industry Group 
Limited 
Address: 369 Jiangsu Rd., Slianghai 200050, China 
Phone: +86 2 1-5240-0067 
Fax: +86 2 1-5240- 1089 
E- m a il : sales @agi-oc are. co m . c n 

Web site: w\~~v.a~rocarc ,conl .cn  

Company: Anhui Fengle Agrocliernical Co., Ltd. 
Address: Heyo Rd., Hefei, Anhui 2300 1 I ,  China 
Phone: +86 55 1-453- 1880 
Fax: +86 55 1-453-0643 
E-mail: fenglenfengle-pesticide - coin 

Web site : w w v .  f i n  g 1e-a grocli e rn c o I 11 

Company: A n h u i  Huaxing Chcmical Industry Co., Ltd. 
Address: Wujiang, Hexian, Anhtii, China 
Phone: +86 565-539 3988 

E-m a i I : h x t radeirl, h 11 ax in 
Web site : \v\v\v. liiiax i n  gcli c i n . c o ni 

Fax: 186  55  1-283 342 I 
ciii . c om 

Company: Cangzliou Green Chemical Co., Lttl. 
Address: Xingji Town Industrial Park, Cang~hou City. 
Hebei Province 061021, China 
Phone: +86 3 17-485 1-690 
Fax: +86 3 17-485 1-707 
E-mail: rnar l~et~,~reci i -c l ic in .c~i i i  
Web site: w\v\v green-chcm corn 
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Company: Changfeng Chemical Co., Ltd. 
Address: 29 W. Hua Huiyuan Rd, Rm. 28-2,YuBei District, 
Changing  401 147, China 
Phone: +86 23-679 1 - 9006 
Fax: +86 23-679 1-7791 
E-mail: cliangfeng~!~,ublic.cta.cq.cn 
Web site: www. ch an Efe n gch em. corn 

Company: Changzhou Fengdeng Pesticide Factory 
Address: Dengguan County, J intan City, J iangsu Province 
2 13252, China 
Phone: +86 5 19-242-2752 
E-mail: jlxn~dpesticide.coin - 

Web site: www.fdpcsticidc.com 

Company: Changzhou Kangmei Chemical Industry Co., 
Ltd. 
Address: Rulin Town, Jintan City, Jinagsu Province 
2 13225, China 
Phone: +86 5 19-283-5448 
Fax: +86 5 19-256- 1700 
Web site : wv\v .  kan gni e i , c on1 

Company: Changzhou Wujin Linchuan Chemical Plant 
Address: Miaoqiao Town, Wu-jin City,Jiang-su Province, 
China 
Phone: +86 5 19-646- 1 196 

E-mail: cziiiqljxx~,public.cz.is.cii 
Web site: \ ~ w w .  x i n ec hen lj . co m . c n 

Fax: +86 5 19-646-3703 

Company: China Chemicals 
Address: Luxuii Mansion, Ste. 12-G, 568 Ou Yang Rd., 
Shanghai 200 08 I ,  China 
Phone: +86 21-5671-9141 
Fax: +86 2 1-567 1-9 I40 
Web site: \~?~~~.china-clieinicals.coin 

Company: China Sherighua Group Agrochemical 
Company 
Address: 12"' West FI., Fancy Garden, No. 6 Xibahe South 
Rd., Chaoyang District, Beijing 100028, China 
Phone: +86 10-5 1666078 
Fax: +86 10-5 1666079 
Web site: c\;\y\y.aljrofar.com 

Company: Chongqing Cliuandong Chemical (Croup) 
co., Ltd. 
Address: 20 Zhongyao Street, Baishatuo Nanan, 
Municipality of Chongqing 400 063, China 
Phone: +86 23-6295-1 148 
Fax: +86 23-6295-0365 
E-mail: ggtTdhi20OO.com 
Web site : \ w ~ v .  cqc h eiiigrou p . co rn 

Company: Epochem Co., Ltd. 
Address: 168 Changdong Rd., Ste. 679, Shanghai 20 16 12, 
China 
Phone: t 8 6  2 I 6764-3383 
Fax: +86 21 6764-3350 
Web site: www.epocheni.com 

Company: Forward (Beihai) Hepu Pcsticidc Co., Ltd. 
Address: No. 1 Chinshaichung, Lianzliou, Hepi, Beihai, 
Guangxi, China 
Web site : c ~ w w .  tkxwal-d i n ter . coin 
Parent Company: Forward International Ltd. (China) 

Company: Hebei Huafeng Chemical Group 
Address: 19 Changxing Rd., Qing Liang Dian Town, Wuyr 
County, Hengshui City 053000, China 
Phone: +86 3 18-58 1-5276 

E-mail: infoir7huafenlj-cheniical - coin 
Web site: w\vw huafeng-chemical corn 

Fax: +86 318-581-5858 

Company: Hebei Long Age Pesticide Co., Ltd. 
Address: No. 999, Fuqiang Rd., Zaoqiang County, 
Hengshui City, Hebei Province 053 100, China 
Phone: +86 3 18-822-8383 

E-mail: s jny f i~  I63.coni 
Web site : \v\wv. sh i j i - pc s t i c i de . c o tn 

Fax: +86 3 18-822-80 15 

Company: Hunan Darong Chemical & Pesticide Co., 
Ltd. 
Address: Cha Shan Ao, fiengyang City. I lunan 
42 I 173,China 
Phone: +86 734-87 1-0 12 I 

E-mail: hndrciii@iii, - l63.1iet 
Web site: \IWW. h n daron g. c oi n 

Fax: +86 734-871- 0122 

Conipariy: Hunan Tianyu Pesticide Cheniical Croup 

Address: XiangJiang South, R.D. # 83, tlungyang City. 
Hunan 42 100 I ,  China 
Phone: +86 734-820-2592 
Fax: +86 734-826-0705 
E-mail: a>gs($mail.hF .hn.cn 
Web site: \vcv\v. t i a n w  erou 1). c om 

co., Ltd. 

Corn pa ti y : J ia ng in en Pest icide Factory 
Address: 69, Jianghui Rd., Jianginen, Guangdong, China 
Phone: +86 750-353-435 1 
Fax: +86 750-355-3048 
E-mail: jininjr(ipub. jianemeii.gd.cn 
Web site: \v~\;\\l.china-iinpesticide.coni 
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Company: Jiangsu Wujin Zhenhua Chemical Plant 
Address: Henlin Town, Wuj in, Changzhou, J iangsu 
213101, China 
Phone: +86 5 19-878 1340 
Fax: +86 519-8781339 
E-m a il : zhuac h em @,pu b 1 i  c . cz. i s . cn 
Web site: \yW~v.zhuacliein.coni 

Company: Jilin Chemical Industrial Co., Ltd. 
Address: 3 1 East Zunyi Road, Longtan District, Jilin City, 
Jilin Province 132021, China 
Phone: +86 432-397-6445 
Fax: +86 432-302-8126 
E-mail: webmasternicic.coiii 
Web site: \ww.icic.com 
Stock listing: Hong Kong SE: 0368, NYSE: JCC 
Parent Company: Jilin Chemical Group Corporation, State 
owned by Jiliii Provincial Government (China) 

Company: Jingma Chemicals Ltd. 
Address: 104 Yu Gu Road, Hangzhou, China 
Phone: +86 57 1-798-0695 

E-mail: jnic~,niai l .hz.zi .cn 
Web site : IVWTV. i  in cche in. coni 

Fax: +86 57 1-798-0702 

Company: Juhua Group Corporation 
Address: West Lake Mansions No.  202, Wenter Rd., 
Hangzhou, Zhej iang, China 
Phone: +86 57 1-884-1942 

Web site: ~ ~ ~ ~ ~ . i u h u a . c o i n . c n  
Stock listing: Hong Kong SE 

Fax: +86 571-884-1950 

Company: Kunshan Chemical Group (Industries) Corp. 
Address: No. 21 Chao Yang Subroad, Uunshan, Jiangsu 
Province 2 15300, China 
Phone: +86 520-730-240 1-888 
Fax: +86 520-730-240 1 
E-mail: kh306764:r7,publicl.sz.is.cn 
Web site: 
~~~~~~.is .cei .~ov.cn/JStBmous/0504005i 'es l iench~.htni  

Company: Limin Chemical Co., Ltd. 
Address: Xinhua Rd., Xinyi City, Jiangsu Province, China 
Phone: +86 5 16-892-3527 

Web site : \vww. I i in i n -c h em i ca I .  c om. c i i  

Fax: +86 5 16-893-77 19 

Company: Nanjing Agrochemicals Co., Ltd. of 
AgroDragon 
Address: Rm. 822, East Bldg., No. 1500, Century Avc., 
Pudong New Area, Shanghai 200 122, China 
Phone: +86 2 1-2890- 1828 

Fax: +86 2 1-2890-1 829 
E-mail: adra~,onil7),online.sli.cn 
Web site: \v\wv, pes t ic ide-cli i na. con i  

Parent Company: AgroDragon (China) 

Company: Pharm - Cheni Manufacturing Co., Ltd 
Address: No. 3 East of Da Yuan Rd., Bai Yun Hill, 
Guangzhou, China 
Phone: +86 20-875-30037 
Fax: +86 20-875- 10853 
E- in a i I : abc I 3 3 r'$pu b I i c . KLI it11 w li o LI . ~ d .  c I 1 

Web site: ww\v.  c Ii nit's. c om 
Parent Company: Sino-US Joint Venture Sheng Fa Wang 
Group (China) 

Company: Sanonda Zhengzhou Pesticide Co., Ltd. 
Address: No. 57 Chengdongnan Rd., Zhengzhou, tlenan. 
450009, China 
Phone: +86 37 1-68 18-876 
E-mail: sndzzpcoi~public3.zz.lia.cn 
Web site: \ ~ ~ ~ \ ~ . z z p e s t i c i d e . c o r n  

Company: Sevencontinent Agrichemical Co., Ltd. 
Address: 28 Chengbei Rd., Zhangjiagang. 2 15600. Chitin 
Phone: +86 5 12-586-78398 
Fax: +86 5 12 -586-86955 
E-mail: 
Web site: \\7wiv.sevencontinent.coln 

Company : S h a n g d o ng Ba o y u a II C h e in ica 1 Co. 
Address: Huantai, Zibo, Shangdong 25640 I ,  China 
Phone: +86 533-85 14528 
Fax: +86 533-8514368 
E- m a i I : i Ivan d i my@ s i na , coin 
Web site: \~v~~7.baoyuaiicheni.corn 

Company: Shandong Changyi Salt Chemicals (Group) 
co. ,  Ltd. 
Address: 10 Beihai Rd, Changyi City 261 300, Shandong 
Province, China 
Phone: +86 536-72 1-1  854 
Fax: +86 536-72 I -  1455 
E-m a il : cyyygs@ pu b I i  c .\v f b tt . sd . c n 
Web site : w ~ w v .  sd cvvh . co rn 

Corn pan y : Sh a n d on g H 11 a y a II g Pesticide G ro ti 1) 
Address: Ciyao, Ningyang, Shandong, China 
Phone: +86 538-582-6155 

E-mail : huavan&pu bl ic , tap tt x i .  c t i  

Web site: http:litav.5 I .net 

Fax: +86 538-582-6258 

Company : Shanghai A g r i c u It u ra I C h e in ic a I 1 n d ti s t ry 
Corp. 
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Address: 10“’ Floor E, 818 Dongfang Rd., Pu Dong New 
Area, Shanghai 200 122, China 
Phone: +86 21-582-00369 
Fax: +86 21-508-12742 
E-mail: info!iLshanShai-pesticides.coin 
Web site: \~Tvw.shanljhai-aljrocliem.coiii 

Company: Shangyu Chemical Industry Corp. 
Address: Sanpeng Bridge, Baiguan Town, Shangyu City, 
Zhej iang 3 1235 I ,  China 
Phone: +86 575-20 14544 
Fax: +86 575-201 I434 
E-mail: ingo~,sliatili\.ucliern coni 
Web site: WTVVV slianckucheni corn 

Company: Shanxi Friends Union Chemicals Co., Ltd. 
Address: Hengxin Bldg. 7F, Str. No. 18, Jincheng, Shanxi 
048000, China 
Phone: +86 356-205-5722 
Fax: +86 356-205-5664 
E-m a i I: n fu  @,pu b I i c . i c . sx . c n 
Web site: \?iww.thiocyanate.coin 

Company: Shenyang Harvest Agrochernical Co., Ltd. 
Address: 100 Jidong Rd., Linsheng Town, Sujiatun District, 
Shengyang 1 10 108, China 
Fax:+8624 89487788 
Web site: \~~~v.agrocliemcn.coin 

Company: Shenzhen Guoinerig Industry Co., Ltd. 
Address: 14iF No. 2 Rtiipeng Bldg., No. 22 South 
Dongmeng Rd., Shenzhen, China 
Phone: +86 755-822-84398 

E-mail: guomeng~,public.szptt.net.cti 
Web site: \~T~,v.finiaSrocIiein.coi~i 

Fax: +86 755-822-83498 

Company: Sheyang Pesticides and Chemical Industry 
Co., Ltd. 
Address: No. 32 East Renmin Rd., Shenyang County, 
Jiansu Province 224300, China 
Phone: +86 5 15-2324359 
Fax: +86 5 15-2325430 
E- 111 ail : fy c h em (3 - fen v a n  gc he ni . c om 
Web site: \~~~~w.feng\ .an~ct iem.cot i i  

Company: Sinopec Corporation (China Petroleum & 
Chemical Corp.) 
Address: No. A6 H u i  xin East St., Chaoyang District, 
Beijing, 100029, China 
Phone: +86 10-6499-8828 
E-mail: webmasreriiLsinopec.cotn.cii 
Web sit c : \ ~ T w .  s i t i  o pec . c om 

Stock listing: NYSE: SNP; London: SNP; Hong Kong: 
0386; Shanghai: 600028 

Company: SuYan Agrochemical Group 
Address: No. 80, Luosiqiano St., Naiijing, China 
Phone: +86 25-630 1-856 
Fax: +86 25-630 1-702 
E-mail: suyan,~~china-pest ic ide,c~i i i  
Web site : \v\vw. c h i na- pes t ic i d e . con1 

Company: Wangs Ltd. 
Address: I6 Rongtai Villas, Xiangzhou, Zhtihai 5 1900 I ,  
China 
Phone: +86 756-252-250 I 

E-mail: infoj$ewangs.coin 
Web site: \v~vc~~.e\van~s.coi i i  

Fax: +86 756-226-8793 

Company: Wuhan kernel Bio-pesticide Co., Ltd. 
Phone: +86 27-875 I4086 
Fax: +86 27-875 14063 
E-mail: admin~,kenuo.coin.cri 
Web site : \v\\ \v .  e- kern e I .  net 

Company: Wuxj Ruize Pesticide Co., Ltd. 
Address: 354 North St., Yunting Town, Jiangyin, Jiangsu 
2 14422, China 
Phone: 1-86 510-615-1215 
Fax: +86 510-615-1137 
E-mail: wxiz.iy!3public I .\vx.is.cn 
Web site: \v\v\v. 1-11 i zeixs I i c i d e . c om 
Parent Company: Ministry of Chemical of Jiangsu 
Province (China) 

Company: Wuzhou lnternatioiial Co., Ltd. 
Address: No. 6/F, West Block of Financial Bldg , 182 
Quigchun Rd., Hangzhou, China 
Phone: +86 57 1-8724-4967 

E-mail: josephqj6~mail 117 71 c n  

Web site: \v\vw ch 1 nay c o i n ~ l m y d n  L i l  ho Li 

Fax: +86 57 1-8724-4707 

Company: YiHua Croup 
Address: 164 Funia Rd., F U Z ~ O L I ,  Fti-jiaii 350 01 I ,  China 
Phone: +86 59 I 366 0 186 
Fax: +86 59 I 366 0 I40 
E-mail: I jh(dpub2.fz.  l i . cn  

Web site: ~v\~?v.cliinachloi-are.coiii 
Parent Company: Fuzhou YiHua Group Co., Ltd. (China) 

Company: Zhejiang Heben Chemicals Co., Ltd. 
Address: No. 3-1 Jujiang East Rd., Yangfushan, Wenzhou 

Zhejiang Province 325 003, China 
Phone: +86 577-889-1 7785 
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Fax: +86 577-889-17329 
E-mail: lib-p(&)hb-p.coni 
Web site: cvw\v.hb-p.coni 

Company:  Zhej iang Yifan Chemical  Co., Ltd 
Address: No. 2, Zone 4, Fuping, Wenzhou, Zhejiang 
325013, China 
Phone: +86 577-8663-0 I0 I 
Fax: +86 577-8663-6638 
E-mail: yi fan@chinayi fati .corn 

W e b  site : W\YW. chi nay i fan. corn 

C O L O M B I A  

Company:  Proficol S.A. 
Address: Carrera 1 1  No.87-51 Piso 4, Bogota D.C., 
Co I om b ia 
Phone: +91 644-6730 
Fax: +9 1 640- 12 I0 
E-mail: contact.usf~proficol.coni 
W e b  site: w v \ v .  pro fi c o I .  corn 
Parent  Company:  Makheteshitn-Agaii Industries (Israel) 

C R O A T I A  

Company:  Chrornos Agro  d.d. 
Address: Zitnjak b.b., Zagreb, Croatia 
Phone: +385 1 2404 I88 
Fax:+385 I2404420 
W e b  site: ~ v ~ ~ ~ ~ . c J i r o t n o ~ - a ~ r o . h r  

C Z E C H  REPUBLIC 

Company:  Deza a. s. 
Address: Masarykova 753, 757 28 Valasske Mezioiei, 
Czech Republic 
Phone: +42 65 169 1 1  1 1  
Fax: +42 65 161 15 46 
E-mail: infoCadeza.cz 
W e b  site: www.deza.cz 

DENMARK 

Company:  Cheminova A/S 
Address: P.O. Box 9, DK-7620 Lemvig, Denmark 
Phone: +45 96 90 96 90 
Fax: +45 96 90 96 91 
E-mail: info@cheminova.dk 
W e b  site: ivwc+ .cherninova.com 
Parent  Company:  Auriga Industries AIS (Denmark) 

Company:  Dankallc 
Address: Aggersundvej 50, DK 9670 Logstor, Deninark 

Phone: +45 98 67 31 55 
Fax: +45 98 67 14 16 
E-mail : prc!@d I q . d k 
W e b  site: \vww.dankalk.dk 
Parent  Company:  DLG - Danish Co-operative Farm 
Supply 

Company:  Haldor  Topsoe AIS 
Address: P.O. Box 213, Nymollvej 5 5 ,  DK-2800 Lyngby. 
Deninark 
Phone: +45 4527 2000 
Fax: +45 4527 2999 
E-mail: webmasterj&topsoe.dk 
W e b  site: w v ~ v  lialdoi.topsoe.com 

ECUADOR 

Company:  Agrochemicals del Ecuador  (AGROCH E M )  
Address: Av. Juan Tanca Marengo y Jaime Roldos, 
Guayaquil, Ecuador 
Phone: +593 4 354 157 
Fax: +593 4 357 773 
E-m a i I : agroche in Cd e in a i I .  corn 

W e b  site : WIYW. acroc h em. corn ec 

FINLAND 

Company:  Kemira Chemical O y  
Address: Porkkalankatu 3, P.O. Box 330, FIN-00 10 1 
Helsinki, Finland 
Phone: +358 10 86 121 1 
Fax: t-358 10 862 1 I24 
W e b  site: kc.kemira.com 
Stock listing: Helsinki SE: KRA 
Parent  Company:  Kernira Group Oy (Finland) 

Company:  Kemira C r o w H o w  O y  
Address: P.O. Box 900, FIN-00 I8 I ,  Helsinki. Finland 
Phone: +358 102 1 5 I 1 I 
Fax :+358 102 152 126 
E-m a i 1: in fi-(24 k i  me I-a-gi-owh ow. con1 
W e b  site: \I.?\;w.keinira-pI-ollow.coiii 
Stock listing: Helsinki SE: KRA 
Parent  Company:  Kemira Group Oy (Finland) 

Company:  Neste Cheniicals Oy 
Address: Snellmaninkatu 13, 00 170 Helsinki, Finland 
Phone: +358 10 585 2000 
Fax: +358 10 585  2001 
E- m a i I : n ord ke in i  . corn in u n i eat i on s,’$n e s t e . co in 
W e b  site: \v \~~.nes tec l ien i ica ls .e~m 
Parent  Company:  Dynea International Oy 
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FRANCE 

Company:  Air  Liquide G r o u p  
Address: 75 quai d’Orsay, 75007 Paris, France 
Phone: +33 1 40 62 55 55 
Fax: +33 1 40 62 56 92 
W e b  site: \Y\VW. ai 1-1 i qu  i d e. c o ni 
Stock listing: Paris Bourse: AL 

Company:  a.1n.p.e.r.e. Industr ie  SA Dept Chimie 
Address: BP 9125, 18 , Av de I’tle-de-France, Saint-Ouen 
I’Aumone, 95074 Cergy-Pontoise CEDEX, France 
Phone: +33 134401280 
Fax: +33 134645699 
E- in a i 1: c h i n i  i ek$ain per-e . con1 

Company:  Arkema G r o u p  S.A. 
Address: 4-8, cours Michelet, La Defense 10, 92091 Paris 
La Defense Dedex, France 
Phone: +33 1 49 00 80 80 
Fax: 1 3 3  1 49 00 83 96 
E - In a i I : info @at of; n a. c o m 

W e b  site: \ ~ \ ~ ~ . a r k e r n a ~ r o u p . c o r n  
Parent  Company:  Total (France) 
Note: Arkenia Group is former Atofina Chemical subsidiary 
of Total (France) 

Company:  ATOFINA, now Arkema G r o u p  S.A. 
(F r a  t i  ce) 

C o m p a n y :  A v e n t i s  C r o p S c i e n c e ,  n o w  B a y e r  
CropScience, Germany 

Company:  Calliope S A  
Address: Route d’Artix BP 80, 64 150 Nogueres, France 
Phone: +33 5 59 60 92 92 
Fax: +33 5 59 60 92 99 
E-mail: calliope-no~ucres~~calliol,e-sa.coili 
W e b  site: \~~w.calliol,e-sa.coin 
Parent  Company:  Arysta Lifescience Corp. (Japan) 

Company:  C E C A  
Address: lintneuble Iris - La Defense 2,92062 Paris, France 
Phone: +33 1 47 96 90 90 
Fax: +33 I 47 96 9 1 9 I 
Web site: \v\wv.ceca.fi- 
Parent  Company:  ATOFINA, Subsidiary ofTotal (France) 

Company:  Cerexagri  Inc. - Europe/ lnternat ional  
Address: I ,  Rue des Freres, Lumiere, 78370 Plaisir, France 
Phone: +33 1-30-8 1-7300 
Fax: +33 1-30-8 1-7250 
E-mail: contact(l l~ce~exa~~i.com 
W e b  site: \?i\Vw.cerexa~i.i.coin 

Parent  Company:  ATOFINA (France), Subsidiary of 
Total (France) 
Note: As ofJanuary I ,  200 I ,  the Agricheinicals Division of 
Elf Atocliein became Cerexagri, Iiic. 

Company:  Elf Aquitaine, now Arkema,  Subsidiary of‘ 
Total  (France)  

Company:  Elf Atochem, now Arkema,  Subsidiary of 
Total  (France)  

Company:  Fina, now Total  (France)  

Company:  Fina Oil, now Total  (Francc)  

Company:  C r a n d e  Paroisse S A  
Address: 12 place de l’lris, La Defense 2, 97067 Paris La 
Defense Cedex, France 
Phone: +33 1 47 96 97 66 
Fax: +33 1 47 78 1 1  60 
W e b  site: \\iww.rrrande-l)aroisse. fY/qp/e 
Stock listing: Paris Bourse: 12027; NYSE: T O T  
Parent  company: ATOFINA (France), Subsidiary ofTotal 
(France) 

Company:  G r o u p e  SPCA, see Societe Commerciale des 
Potasses et de I’Azote 

Company:  Holvoet Chitnie 
Address: Industrial area of ToLirni Quest I I ,  RLIC des 
Sablieres, I ,  7522 Blandain, France 
Phone: +32 69 88 10 00 
Fax: +32 69 88 10 01 
E- ma i I : i 11 fom, h o lvoe t-c h i 111 i e . con1 
W e b  site: www.holvoet-cliirnie.com 

Company:  I S O C H E M  
Address: Chemin de la Loge, 3 1078 Toiilo~ise Cedes 4. 
France 
Phone: +33 5 62 25 72 40 
Fax: +33 5 62 25 72 15 
E-mail: afiro(?$snpe.com 
W e b  s it e : \V\V\V. i soc he ni . b i d l  so 1.1 o me uli 
Parent  Company:  Groupe SNPE SA (France) 

Company: Lhoist Group 
Address: Saint-Jean-des Bois, B- I342 Limelette, France 
Phone: +33 32 10 23 07 1 1  
Fax: +33 32 10 23 09 50 
E- m a i I: in Ib 6) I h o i s t. coin 
W e b  site: \v\tr\v. I h o i s 1. c om 

Con1 pan y : Nova r t is agr ic  u It u r e  u t i  its, 11 ow S y ii  gcn t ;I 

A C  (Switzerland) 
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Company:  PCF Chimie 
Address: Quai Jean-Jaures, 07800 La Voulte Sur Rhone, 
France 
Phone: +33 4 75 85 88 00 
Fax: +33 4 75 85 3 1 38 
E-mail: contact~,pcf-chimie.com 
Web site: \\.?vc~.I,cf-cIiimie.coiii 
Parent  Company:  Pharinacie Central de France SA 
(France) 

Company:  Pechiney S A  
Address: 10, Place des Vosges, La Defense 5 ,  92400 
Coubevoie, France 
Phone:+3301 1562 8 2 0 0 0  
Fax: +33 01 15 62 83 38 2 
E-mail: iiivestor.relatioiis~~J~ecliiiie~ .corn 
Web site : \YWW. pec h i n ey . corn 
Stock listing: NYSE: AL 
Parent  Company:  Alcan (Canada) 

Company:  Rhodia Eco Services 
Address: Les Bureaux du Lac 11 linineuble P 39, rue Robert 
Caumont, 33049 Bordeaux Cedex, France 
Phone: +33 5 56 69 68 90 
Fax: +33 5 56 50 67 34 
W e b  site: w~\~w.rhodia-eco-sei-viccs.com 
Stock listing: Paris Bourse & NYSE: RMA 
Parent  Company:  Rhodia Group SA (France) 

Company:  Rhodia G r o u p  S A  
Address: 26, quai AlphonsenLe Gallo, 925 12 Boulogne- 
Billancourt Cedex 925 12, France 
Phone: +33 1 55 38 40 00 
Fax:+33 1 5 5  384471  
E-mail: pl.oduit.ini.oi~~cu.Ihodia.coin - 

W e b  site: \nvw. rh odi a. c om 
Stock listing: Paris Bourse & NYSE: RHA 

Company:  Rhone-Poulenc, see Aventis SA (France) 

Company:  Rhone-Poulenc Agro France, now Bayer  
C r o p  Sc ie ti ce (Germ a n y ) 

Company:  Roussel Uclaf, see Akzo Nobel (Netherlands) 

Company:  Societe Commerciale  des  Potasses e t  d e  
I’Azote (SCPA) 
Address: 2, place du General de Gaulle, BP 1170, 68053 
Mulhouse Cedex, France 
Phone: +33 3-89-36-36-00 
Fax: +33 3-89-45-79- 17 
W e b  site: wwv.scpa.fi- 

Company:  Total  
Address: 2, Place de la Coulope, 92400 Courbevoie La 
Defense 6, France 
Phone: +33 01 47 44 45 46 
Fax: +33 01 47 44 78 78 
E- ma i I : tve bin as ter(iij t o t a I .  coin 
W e b  site : w w \ v .  tot a 1 . c om 
Stock listing: Paris Bourse: 12027; NYSE: TOT 
Note: Formerly TotalFinaElf (France) 

GERMANY 

Company:  A B C R  G m b H  & Co. K G  
Address: 1m Schlehert 10, 76 I87 Karlsruhe. Gerniatiy 
Phone: +49 72 1-9506 1 - 16 

E - m a i I : k i so($ a bc I’ . cl e 
W e b  site: www.abcr.de 

Fax: +49 72 1-9506 1-80 

Company:  AgrEvo, now Bayer CropScience (Geriiiany) 

Company:  BASF G r o u p  AG 
Add ress : Car I -B o sch S tras se 3 8, 6 7 0 5 6 LU d w i gs ha fe n 
Germany 
Phone: +49 62 1 60-0 
Fax: +49 62 1 60-42525 
E-mail : i n fo . servi ce (?it bas f- a(>. d e 
W e b  site: www.basf.coin 
Stock listing: Frankfurt SE: BAS; NYSE:  BF 

Company:  BASF Agricul tural  Products  G r o u p  
Address: Carl-Bosch Strasse 38, 67056 Ludwigshafen, 
Germany 
Phone: +49 621 60-0 
Fax: +49 62 1 60-42525 
E-mail: i i i f o . s e r v i c e ~ ~ b a s f - ~ ~  de 
W e b  site: w\+\v.basf-a~.de 
Stock listing: Frankfurt SE: BAS; NYSE: BF 
Parent  Company:  BASF Group AG (Germany) 
Note: A result of the merger of American Cyananiid’s 
agr icu It LI ra I products group with BAS F agr i c LI It u ra I 
products. 

Company:  Bayer  G r o u p  AG 
Address: 5 1368 Leverkusen, Gel-many 
Phone: +49 2 14-30- I 
Fax: +49 2 14-30-7 
W e b  site: w\vw.baj,er.de 
Stock listing: Nasdaq: BAYZY 

Company:  Bayer  CropScience AG 
Address: Alfred-Nobel-Str. 50, D-40789 Monlieiiii aii i  

Rliein, Germany 
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Web site: www.bavercrogscicncc.com 
Parent Company: Bayer Group AG, Germany 
Note: Bayer Cropscience is the result of 2002 merger with 
Aventis Cropscience (formerly Rhone-Poulenc Agro 
France) into the Bayer Agricultural Group, a subsidiary of 
Bayer Group AG (Germany) 

Company: Biesterfeld Siemsgluess International. Gm bH 
Address: Ferdinandstrasse 4 1, D-20095 Hamburg, Germany 
Phone: +49 40-320-08-608 
Fax: +49 40-320-08-608 
E-mail: internationali~,biestericld.cotn 
Web site: w~v\v.biesterfeld-sicinsgluess.com 
Parent Company: Biesterfield Group (Germany) 

Company: Boehringer lngelheim GmbH 
Address: Binger Strasse 173, 552 16 Ingelheim, Germany 
Phone: +49 61-32-77 0 
Fax: +49 6-32-72 0 
Web site: ~~vw.boelii.ineer-iiir?eIlieini.corn 

Company: Celanese AG 
Address: Corporate Center, Frankfiirt Str. I 1  I ,  D-61476 
Kronberg/Ts, Germany 
Phone: +49 69-305-160-00 
Fax: +49 69-305-160-09 
E-mail: m.bussiii!celanese.coiii 
Web site : www. ce 1 ane se . con? 
Stock listing: NYSE: CZ, Frankfurt SE 

Company: Cognis GmbH 
Address: Henkel Strasse 67, 40589 Dusseldorf, Germany 
Phone: +49 2 1 1-794-00 
Fax: +49 2 1 1-798-40-08 
Web site: www. c oqn i s. coin 
Stock listing: German SE: HNKG.F 

Company: CONDEA GmbH 
Address: Uberseering 40, P.O. Box 60 04 49, 22297 
Hamburg, Germany 
Phone: +49 40-637-50 
Fax: +49 40 637-535-88 
Web site: \vww.sasoI.com 
Parent Company: Sasol Ltd. (South Africa) 

Company: Degussa AG 
Address: Degussa Feed Additives Division, Rodenbacher 
Chaussee 4, D-63457 Hanau-Wolfgang, Germany 
Phone: +49 6 18 1-59-6782 
Fax: +49 69 61 8 1-59-6734 
E- in a il : fe cd . add i t ivcs@)d egussa . c om 
Web site : wvw. d ecu ssa . c om 
Stock listing: Frankfurt SE: 542 190 

Note: Degussa is the result ofthe merger between Deg~issa- 
Huls AG and SKW Trostberg AG in February, 200 I .  

Company: Degussa-Huls AG, see Degiissa AG 
(Germany) 

Company: Dynamit Nobel AG 
Address: Kaiserstrasse 1 ,  P.O. Box 12 61. 53839 
Troisdorf, Germany 
Phone: +49 22-4 1-89-0 
Fax: +49 22-41-89-15 40 
E-mail: info~~dviiatnit-tiobcl com 
Web site : w\vw.dj.nani i t  tiobcl corn 
Parent Company: MG Technologies AG (Germany) 

Company: Ehrenstorfer, Dr., GnibH 
Address: Bgm-Schlosser - Str. 6A, D-86 I99 Augsburg. 
Germany 
Phone: +49 821-90-60-80 
Fax: +49 82 1-90-60-888 
E - m a i I : i n fo 
Web site: 2 13.73.6.1 13!eqbin/eqweb.dll?subid-i0 

a t i  a I v t i c a I - s tan d a r d s . c om 

Company: Feinchetnie Schwebda GtnbH 
Address: Strassburger Strasse 5 ,  D-37269 Eschwege, 
Germany 
Phone: +49 56-5 1-92-37-0 
Fax: +49 56 51-92-37-55 
E-mail : I n fo@ - fcs- fe i nc hem i e . coin 
Web site: w w v ,  fcs- fe i 11 ch em i e c om 

Company: Goldschmidt Chemicals AG 
Address: Konzernzentrale, Goldsclimidtsti asse I00,45 127 
Essen, Germany 
Phone: +49 201-173-01 
Fax: +49 201-173-3000 
E-mail: inlo(~3goldichmidt con1 

Web site: w w v  eoldsclirnidt com 
Parent Company: Degussa Group (Germany) 

Company: INEOS Phenol 
Address: Dechenstrasse 3,45966 Gladbeck, Germany 
Phone: t49 20-43-958-302 
Fax: +49 20-43-958-947 
E-mail: niai kctitig $phcnolchemie de 
Web site: \Y\Y\V phcnolchcmie com 
Stock listing: Frankfurt SE. 542 190 
Parent Company: Degussa Group (Germany 

Company: Kali und Salz Group AG (K+S) 
Address: Bertha-von-Suttner, Strasse 7, 34 1 I 1 I<assel. 
Germany 
Phone: +49 561-9301-2322 
Fax: +49 56 1-930 1 - I  I86 
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E-mail: hans-clieter.\volterk~k-i~lus-s.coin 
W c b site : \wv\v. kal i sal z. d c 
Stock listing: Frankfurt SE: SDF 

Company:  Linde G a s  AG 
Address: Seitnerstrasse 70, D-82049 Hollriegelskreuth, 
Germany 
Phone: +49 89-74-46-0 
Fax: +49 89 74-46-1 1-44 
E-ni a i I : I ti f o@I I nde d c 
W e b  site: n u \ v  linde dc/lindc-(ias 
Parent  Company:  Linde Group (Germany) 

Company:  M a a g  Agro (Germany),  now Syngenta 
(Switzerland) 

Company:  Merck  K G a A  
Address: Frankfurter Strasse 250, 64293 Darmstadt, 
Germany 
Phone: +49 6 15 1-720 
Fax: +49 6 I5 1-722-000 
E-mail: servicek~tiioi-ck.de 
W e b  site: www. m erc k.  d e 
Stock listing: Frankfurt SE: MRK, Zurich SE 

Company:  Messer G r o u p  G m b H  
Address: Futingweg 34,47805 Krefeld, Germany 
Phone: +49 2 1-5 1-379-0 

E- in a i I : co ni  niu 11 1 cat I on @;in essei de 
Web site: \&\vLv.inessei group corn 
Parent  Company:  Allianz Capital Partners + Goldman 
Sachs (USA) 

Fa\: +49 2 1-5 1-379-9 1 15 

Company:  W. Neudorff GtnbH KG 
Address: An der Muhle 3, 3 1860 Enimerthal, Get-many 
Phone: +49 01 80-563-8367 

E - ni a i 1: i n  fo@;n eu d orK de 
Web site: w\vw.neudorff.de 

Fax: +49 0 180-05-1 55-60 10 

Company:  Phenolchemie GrnbH Sr Co. KG, now INEOS 
P h eno 1 (Germ any)  

Company:  P P M  P u r e  Metals GinbH 
Address: Am Bahnhof 1, 38685 Langelsheim, Germany 
Phone: +49 53-26-507-0 
Fax: +49 53-26-507- I5 I 
E-mail : plxn ,'Z;ppin purem e t al s . de 
W e b  site : \ww. pp  mpu rei n e t a I s . de 
Parent  company: Metaleurop SA (France) 

Company:  Schering AG 
Address: Muellerstrasse 178, I3353 Berlin, Germany 

Phone: +49 30-468 I 1 - 1  1 
Fax: +49 30-468 15-305 
E-mail: infoiil;scherinc.de 
W e b  site: \v~vw. sc I1 c r i n 2. de 
Stock listing: NYSE: SHR; Frankflirt: SCH 

Company:  Sigma-Aldrich Laborctiemil\alien G m b H  
Address: P.O. Box 10 02 62, 309 I8 Seelze, Germany 
Phone: +49 5 1-37-8238-0 
Fax: +49 5 1-37-8238- I20 
E-mail: I iedel62sial coni 
W e b  site: w\\\v rdli-lab dc 
Parent  Company:  Sigma-Aldrich (USA) 

Company:  Solvay Barium Stront ium GtnbH 
Address: Hans-Bockler Allee20. D-30 I73 Hnniiover. 
G erinany 
Phone: +49 5 111857 27 25 
Fax: +49 5 111857 21 22 
W e b  site: ww\y.solvav.coin!bs/cn 
Parent  Company:  Solvay Group SA (BelgiLini) 

Company:  Spiess-Urania Chemicals GnibH 
Address: Heidenkampsweg 77,200 97 I lamburg, P.O. Box 
10 62 200, 200 42 Hamburg, Germany 
Phone: +49 40 23 65 20 
Fax: +49 40 23 65 22 55 
E-mail: mailjr7si,eiss-ui-;-tni;-t.com 
W e b  site : \vww. uran i a. de 

G R E E C E  

Company:  Hellenic C o r u n d u m  SA 
Address: 3 Kallifrona St., 112 Athens, Greece 
Phone: +30 18 647 274 
Fax: +30 18 616 473 

Company:  Phosphoric Fertilizers I t idustr j  SA (PFI)  
Address: 97 Syngrou Ave., I17 45 Athens, P 0 Box 10 I 
83, 541 10 Thessaloniki, Greece 
Phone: +30 1 922 7391 
Fax: +30 1 922 8087 
E-mail: headoffice(?hIi rjr 
W e b  site: \ v w v  add.gr /pf  

HONG KONG 

Company:  Rotam Agrocheniical ( H K )  Co., Ltd. 
Address: 71F Cheung Tat Centei, 18 Cheiing Lee St , CIMI 
Wan, Hong Kong 
Phone: +852 2896-5608 
Fax: +852 2896-5730 
E-in a il: genera I Gro tam h k  con1 
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Web site: u;ww.rotain.com:'aSroc-\Yliat.asp 

Parent Company: Rotam Group (Canada) 

HUNGARY 

Company: Nitrokeniia 2000 Rt. 
Address: 1012 Budapest I .  Palya u 9, Hungary 
Phone: +36 1 487 5310,823 352 01 1 
Fax: +36 1 487 53 1 I ,  88 45 1 423 
E-mail : n i t  rokeni i a200 OQn i trokem i a. hu 
Web site: \~~~Y.ni t roke in ia . l iu  

INDIA 

Company: Adheswara Group of Coinpanies 
Address: 26, Royapattah High Rd , Chennai, Tamil Nadu, 
600 014, India 
Phone: +9 1 44-826-70 I9 
Fax: +91 44-823-3321 
E-mail: adhesLvai a(l$epagcs nebindid coin 
Web site: epagcs webindla com~indta  adheswat a 

Company: Aero Agro Cheriiical Industries, Ltd. 
Address: 28, Strand Road, Calcutta 700 00 I ,  West Bengal, 
India 
Phone: +9 1 33-222 1-4090 
Fax: +9 1 33-222 1-4089 
E-mail: aerochem/ii2cal2 \,snl net i n  

Web site: \ww aacil coiii 

Company: Ainico Pesticides Ltd. 
Address: P.O. Box 6822, 8"' Rd.,  East Santacruz, Boiiibay 
400 055, India 
Phone: +9 1 22-6 16-3744 
Fax: +9 1 22-6 1 1-6736 
E-mail: aiinco@,vsnl.com 
Web site : \ww. a i n i  c opest i c i cl es . com 

Company: Alkyl Amines Chemicals Ltd. 
Address: 401-407, Nirman Vyapar, Kendra, Plot No. 10, 
Sector 17. Vashi, Navi Bombay 400 703, India 
Phone: +9 1 22-789-0632 

E- m a i I : corporate iiL\al ]\?;I am i n e s . c o m 
Web site: \~~~w.a lkvlamines .co in  
Stock listing: Bombay SE: 6767 

Fax: +9 I 22-789-063 I 

Company: Allipo Chemicals 
Address: 49 GIDC, Makarpura, Vadodara3900 10, Gujarat, 
India 
Phone: +9 1 265-642798 
Fax: +91 265-642708 
E-mail: info~~allipochetii.eorn 
Web site: L~\~v.allipocheni.corn 

Company: Alta Laboratorics Ltd. 
Address: Aka Bhavan, 532 Senapati Bapat Marg, Dadar. 
Bombay 400 028, India 
Phone: +9 1 22-2430-744 1 

E-mail: altaind(2vsnl com 
Web site: www altaind com 

Fax: +91 22-2430-8707 

Company: Aryan Pesticides Ltd. 
Address: B-20612 12,2"" Floor. Arjun Centre. B.S. Devslii 
Marg, Govandi (E), Bombay 400 088, India 
Phone: +9 I 22-555-4484 
Fax: +9 1 22-556- 1786 
E-mail: atyan(28bom3 .vsn I .  net.in 
Web site : \vww.aryan in d i a.  co m 

Company: Atul Ltd. 
Address: Ashoka Chambers, Iiasala Marg, Mithahhali 
Cross Road, Ellisbridge, Ahmedabad 380 006, Gujarat, 
India 
Phone: +91 79-646-2941 05201 3706 
Fax: +91 79-640-41 1 1  
E-mail: alid@atul.co.in 
Web site: \vnw.atuI.co. in 
Parent Company: Lalbhai GI-OLIP (India) 

Company: BEC Croup Ltd. (Bhilai Engineering 
Co rpo rat ion) 
Address: 3 I, Maker Chambers 111,  Nariman Point, Bomba) 
400 02 I ,  India 
Phone: +9 I 22-287- 133 I 

E-mail: becabec-goup.com 
Web site: \~~\.v.bec-gi.oui,.corn 

Fax: +9 1 22-287-356 1 1 

Company: Bhageria Dye-Chem Ltd. 
Address: A i l 0  I ,  Virwani Industrial Estate, W.E. Highway. 
Goregaon (E), Bombay 400 063, India 
Phone: +9 1 22-876-0936 
Fax: +9 I 22-874-8389 
E-mail: inl'o(illbliarrei-ia~~otip.coni 
Web site : w w v .  b h ager i agrou 11. co m 

Parent Company: Bhageria Group of Companics (India) 

Company: Bharat Pulverizing Mills I'vt. Ltd. 
Address: Hexamer House, Sayani lid.. Bombay 
Maharashtra 400028, India 
Phone: +9 I 22-200-6 I55 
Fax: +9 1 22-206-275 1 
Web site : \ ~ ~ ~ v w .  c 11 i 11 d i a .  c o mi limiil t i  c t s . I1 t 11 

Parent Company: E.I.D. I'arry (India) Ltd., t i o ~  
Coromandel Fertilisers (India) 
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Company:  Bhara t  Rasayan Ltd. 
Address: 2 1 I ,  Shivlok House - I ,  Karampura Commercial 
Complex, New Delhi 100 0 15, India 
Phone: +91 11-545-0727 
Fax: +9 1 1 1-544-8264 
E-mail: bharal.brl~~~,?tieins.vsn I .net. in 
W e b  site : \vww. bh mil trasavan . coiii 

Company:  Bilt Chemicals, now Solaris ChernTech Ltd. 
(1 n d ia) 

Company:  Bombay Ammonia a n d  Chemical Company 
Address: 204-B, Neelam Centre, Behind Glaxo, Worli, 
Bombay 400 025, India 
Phone: +91 22-249-486521 +9 I 22-249-48659 
Fax: +9 1 22-249-52 I86 
E-m a il : ai-o i-a i iI?, boin 5. vs n I net . in 
W e b  site: www.boiiiaminonia coin 

Company:  Coromandel  Fertilisers Ltd. 
Address: Coroinandel House, 1-2- 10, Sardar Patel Kd., 
Sceunderabad - 500 003, Andhra Pradesh, India 
Phone: +9 1 40-784-2034 

W e b  site : \ w i v .  c tl i n d i a. conii fp rod u c ts . li tin I 
Paren t  Company:  Murugappa Group (India) 

Fax: +9 1 40-784-4 1 17 

Company:  Cyanides  & Chemicals Company 
Address: 65 Free Press House, 215 Free Press Journal 
Road, Nariinan Point, Bombay 400 02 I ,  India 
Phone: +9 1 22-285-3669 

E-mail: cvanidesiii)bom2 vsnl.net i n  
W e b  site: \\.\yw.csanidcs-chemicals coin 
Parent  Company:  Hindustan Engineering& Industries Ltd. 
(India) 

Fax: +9 1 22-202-9430 

Company: Deepak Fertilizers a n d  Petrochemicals Corp .  
Ltd. 
Address: Opp. Golf Course, Shastri Nagar, Yerwada, Pune 
41 1 066, India 
Phone: +9 1 20-668-4 155 
Fax: +9 I 20-668-3727 
W e b  site: w~\;\\-.decgakeloLip.coni 
Parent  Company:  Deepak Group (India) 

Company:  Dhanuka  G r o u p  
Address: Dhanuka House, 86 1-62, Joshi Rd., Karol Bagh, 
New Delhi I10 005, India 
Phone: +9 1 1 1-35 1-946 1-63 

E-mail: dhanLikai~~bol.net.iti 
W e b  site: \vww.dlianuka.coiii 

Fax: +91 (01 I )  351-8981 

Company:  Dharamsi  M o r a r j i  Cliernicals Co., Ltd. 
Address: 12, Ring Road, NDSE Part I ,  New Delhi I10 
049, Delhi, India 
Phone: +91 11-692-097 
Fax: +91 11-462-5 170 
W e b  site : w\vw. d nicc I .  corn 
Stock listing: Bombay SE: DHKC.BO, 6405 
Parent  Company:  R M Goculdas Group (India) 

Company:  Dhruv  Chemical Industries 
Address: Basement, Ratnamani Complex, N.H. No. 8,Nr. 
Thakkarnagar Char Rasta, Ahmedabad 382 350, Gujarat. 
India 
E-mail: sendyoui-ei ic luirv~~~~~lioo,co. in  
W e b  site : www. n eed s i ri fo . corn:d 11 I'LIVC 11 eiii i ii d LI s 11- i  e s . I  1 1  11 1 

Company:  E.I.D. P a r r y  (India) Ltd., n o ~ v  Coromandel  
Fertilisers (India) 

Company:  Excel Industr ies  Ltd. 
Address: 184187, S.V. Road, Jogeshwari (W). Boinba> 
400 102, India 
Phone: +9 I 22-678-8258 

E-mail: cxcelniunibai~~)e~cel ind corn 

W e b  site: \wvw.excelind corn 
Stock listing: Bombay SE.  EXCl BO; 500650 

Fax: +9 I 22-678-4522 

Company:  Gayat r i  Minerals  SC Cheuiicals 
Address: 34-A Shastrinagar, N i ~ a t i i p ~ r a ,  Baroda 390 002. 
India 
Phone: +91 265-278-1284 
Fax: +9 1 265-278-0228 
E-in a i I : in fo ti) swatt-i on 1 in L'. c o in 
W e b  site: \v~v\v. pavatt-i o t i  I in c c om 

Company:  G h a r d a  Chemicals Ltd. 
Address: 516, Jer Mansion, W.P. W a d e  Koad. B,iiidi.,i 
West, Bombay 400 052, India 
Phone: +9 I 22-6452492 

E-mail: rlialdaliofii!~liar~la coin 
W e b  site: \ w \ v  gharcla con1 

Fax: +9 1 22-6404224 

Company:  Godavar i  Fertilisers a n d  Chemicals Lttl. 
Address: 50, Sebastian Rd., Vani Nilayam, Secunderabad 
500 003, India 
E- m a i 1 : hvd I fc I /rlsan c h arn e t. i n  
W e b  site: W\V\Y. e fc I ,  c 0 .  in 

Company:  G u j a r a t  Pesticides 
Address: F-15, G.I.D.C. Estate, Phase 2 ,  Naroda. 
Ahtnedabnad 382 330, India 
Phone: +91 79-2281 1 126 
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Fax: +91 79-228 18067 
E-mail: gujpesticidciil),icctiet.net 
Web site: ~vww.rjuiat-atpcsticides coin 

Company: Gwalior Chemical Industries Ltd. 
Address: 29, Bank St., I "  Floor, Fort, Bombay 400 023, 
India 
Phone: +9 1 22-2266-2843 

E-mail: e t iqu i r~~~~u.a l iorchemica ls .com 
Web site : ww\v. ewal i orch em i cal s . coin 

Fax: i-91 22-2266-2453 

Company: Hindustan Insecticides Ltd. 
Address: Core 6, 2'ld Floor, SCOPE Complex, 7, Lodi Road, 
New Delhi 110 003, India 
Phone: +9 1 1 1-2436-2 165 
Fax: +91 11-2436-21 16 
E-m a i I: h i  I h c i a  tide. vs n 1. net. in 
Web site: \~ww.hiI-india.com 
Parent Company: Government of India 

Company: Hindustan Organic Chemicals Ltd. 
Address: Harchandrai House, 8 I ,  Maharshi Karve Marg, 
Bombay 400 002, India 
Phone: +9 1 22-220- I4269 
Fax: +9 1 22-220-59533 
Web site: LV\I. \v. h oc I in d i a. c om 
Stock listing: Bombay SE: 500449 
Parent Company: Government of India 

Company: Indian Oil Corporation Ltd. 
Address: Core 11, 7, Scope Complex, Institutional Area 
Lodhi Road, New Delhi 110 003, India 
Phone: +91 11-436-2896 

E-ni a i I: I 11 fb '? i oc I co. i n 
Web site: \v\vw.iocI.com 
Stock listing: Bombay SE: IOC; 530965 

Fax: +91 11-436-4602 

Company: lndiclay Co., Ltd. 
Address: Plot No. 2, Udyog Nagar, Coregaon (West), 
Bombay 400 062, India 
Phone: +91 22-2874-3823 
Fax: +9 1 22-2874-2986 
E- in a il : in to '1, in d i c 1 ay . con1 
Web site : w v w .  i n d i c I av. corn 

Company: Indo Gulf Corporation Ltd. 
Address: P.O. Jagdishpur Industrial Area, Sultanpur 227 
817, India 
Phone: +9 1 536 1-270032 
E-mail: igfliii~ditvabirla.com - 

Web site: www.indo-gulfcom 
Parent Company: The Aditya Group Ltd. (India) 

Company: Kanoria Chemicals & Industries Ltd. 
Address: Indraprakash, 2 1 Barakhamba lioad, New Delhi 
110 001, India 
Phone: +91 11-2371-6580 

E-mail: infoi~I;anoriachcm.corn 
Web site: ~vWW.katioi-iacIiein.coni 
Stock listing: Bombay SE: 6525 
Parent Company: Kanoria Chemicals & Industries Ltd. 
(KCIL) Group 

Fax: +91 11-2371-7203 

Company: KClL Group (India), see Kanoria Chemicals 
& Industries Ltd. (India) 

Company: Kothari Pliytocheniicals liiterriatiorial 
Address: 766, AnnaNagar, Madurai 625 020. Tamil Nadu. 
India 
Phone: +91 452-535807 
Fax: +91 452-534138 
E- ni a i 1 : ko t h ai-i I, hvto/l7e t 11, net 
Web site: \\~ww.clicinicals-india.com 
Parent Company: Kothari Plantatioins & Industries Ltd .  
(India) 

Company: Lords Chemicals Ltd. 
Address: 5C, Electronic Centre, l / l A ,  Biplabi Anukul, 
Chandra St., Calcutta, West Bengal 700 072, India 
Phone: +9 I 33-26 8903 4240 
Fax: +9 1 30-2 15- I297 
E-mail: nl<iain~~~cal.vsnl.net.in 
Web site: \ v ~ \  \v . d i al in d i a. con1 

Company: Meghmani Organics Ltd. 
Address: Meghmani House, Sree Nivas Society. Off New 
Vikas Gruh Rd., Paldi Ahmedabad 380 007, India 
Phone: +9 1 79-664-0668 

E-m a i I: vsh ekh arfiiimcgli man i , con1 

Web site: w w v .  ni e gh in an i . co in 

Fax: +9 1 79-664-0670 

Company: Nagarjuna Agricliern Ltd. (NACL) 
Address: Nagarjuna Hills, Panjagutta, f lyderabad, Andhra 
Pradesh 500 082, India 
Phone: +9 I 40-335-7204 

E-mail: inailfr7inagai.jiinagroup.com 
Web site: w\vw.na~ariunagrout,.cotn 
Stock listing: Bombay SE: 530064 
Parent Company: Nagarjuna Group (India) 

Fax: +9 1 40-335-4788 

Company: Nagarjuna Fertilizer arid Chemicals Ltd. 
Address: Nagarj una Hi Ils, Patijagutta, Hyderabad, A ndhra 
Pradesh 500 082, India 
Phone: +9 1 40-335-7204 
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Fax: +91 40-335-4788 
E-mail: iiiail,~,iiarjariutiarjroul~.com 
Web site : w w . n  agar j un arjroup . c om 
Stock listing: Bombay SE: 530064 
Parent Company: Nagarjuna Group (India) 

Company: Nagarjuna Group 
Address: Nagarjuna Hills, Panjagutta, tlyderabad, Andhra 
Pradesh 500 082, India 
Phone: +91 40-335-7204 
Fax: +91 40-335-4788 
E- in a i I : in a I 1 @n ararlu na rjroup c om 
Web site: \v \vw nagariunarjroup coin 
Stock listing: Bombay SE: 530064 

Company: Navin Fluorine Industries 
Address: I "  Floor, Sakhi Naka, Corporate Park, Sion- 
Troinbay Rd., Cheinbur, Bombay 40007 1, India 
Phone: +91 22 527 4003 I 6  
Fax: +9 1 22 524 042 1 
E-mail: info@mafnav.com 
Web site : ~ m v .  in aftiav. comi tl u or i n 
Parent Company: Arvind Mafatlal Group (AMG), 
Chemical Division 

Company: P.D. Industries Ltd. 
Address: 504, Sahakar Bhavan, 340148, Narsi Natha St., 
Bombay 400 009, India 
Phone: +9 1 22-2344-906 I 
Fax: +91 22-2342-1235 
E-mail: neel\vale!~~vsnl.com 
Web site : \v\v\v. pd i n dustri es . coin 

Company: PI Industries Ltd. 
Address: P.O. Box 20, Udaisager Rd., Udaipur, Rajasthan 
313 001, India 
Phone: +9 I 294-492-54 1 
Fax: +9 1 294-49 1-946 
Stock listing: Bombay SE: 523642 
Note: Formerly Pesticides India Ltd. 

Cotripany: Pioneer Enterprise 
Address: 101, Raudat Tehera St., Bombay 400 003, India 
Phone: +9 I 22-347 25 34 
Fax: +91 22 347 03 25 
E-mail: pi on I ace@vsn I .  con1 
Web site: \\nv\?..pioneerherbs.com 

Company: Rallis India Ltd. 
Address: Ralli House, 21 D Sukliadwala Marg, Bombay 
400 00 1, India 
Phone: +9 1 22-207-822 1 
Fax: +91 22-287-5980 
E-mail: admn.ho@,ral lis.co. iii 

Web site: \vww. ra I I is. c 0. in  
Stock listing: Bombay SE: 355 
Parent Company: Tata Group (India) 

Company: Rashtriya Chemicals & Fertilizers Ltd. 
(RCF) 
Address: Priyadarshini, Eastern Express 1 lighwa). Sion. 
Bombay, Maharashtra 400 022, India 
Phone: +9 1 22-2404-3644 
Fax: +9 I 22-2404-5 I I 1 
E- m a i I : s ba I an (2 rctl t d . c om 
Web site: \ww.rctltd coin 
Stock listing: Bombay SE: RSTC.BO; 524230 

Company: Reliance Industries Ltd. 
Address: Maker Chambers IV, Nariman Point, Bombay 
400 021, India 
Phone: +9 1 22-2283-1 633 
Fax: +9 1 22-2204-2268 
E- m a i 1 : i nvestor@!r i I .  c om 
Web site: wwv.ril.coni 
Stock listing: Bombay SE: RIL; 500325 

Company: Sabero Organics Gujarat  Ltd. 
Address: A-302 Phoenix House, 3'" Floor, 462 Senapati 
Bapat Marg, Worli (E), Bombay 400 0 13. India 
Phone: +9 1 22-496-0979 

E-mail: sabero/ir),\wI.com 
Web site: w\nv.sabero.com 
Stock listing: Bombay SE: 24446 

Fax: +9 1 22-495-3727 

Company: Salvi Chemical Industries Ltd. 
Address: B-108 AshokaTowers, Kulupwadi Road. Borivli 
(East), Bombay 400 066 Maharashtra, India 
Phone: +9 1 22-286 1-9276 
Fax: +9 1 22-2805-9274 
E-mail: itifo~,salvicliein.com 
Web site : \\~\vw . sa I v i c h em. corn 

Coin pan y : Sc h en ec ta d y Herd i I 1  ia C h e in  i ca Is L t d. 
Address: Air India Building, Nariman Point, Bombay 400 
021, India 

Fax: +91 22-204-2379 
E- ma i I : herd i I I i a@,h e rd i I I i a. coin 
Web site : wcvw . h e rd i I I i a. c o in 
Parent Company: Schenectady International Group. Inc. 
(USA) 

Phot~e: +9 I 22-202-4224 

Company: Scottish Chemical Industries 
Address: 407-412 Span Centre, 4"' FI., South Avenue, 

Santacruz (W), Bombay 400 054, India 
Phone: +91 22-2605-6666 
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Fax: +91 22-2605-6060 
E-mail: scottish@,vsnl.com 
Web site: \vvww.scottisli-chem.com 

Company: Shyam Chemicals Pvt. Ltd. 
Address: Jash Chambers, 5'" Floor, Sir P.M. Road, Fort, 
Bombay 400 00 I Maharashtra, India 
Phone: +9 I 22-266-00 15 
Fax: +9 I 22-266-6973 
E-mail: sh~arnchetiiicals~~vsnl.coiii 
Web site : www . s h y am ch e tn i ca I s . c om 

Company: Solaris ChemTech Ltd. 
Address: First India Place, Tower-C, Mehrauli-Gurgaon 
Rd., Gurgaon 122022,,Haryana, India 
Phone: +91 124-680-4242 

Fax: +91 124-680-4263 
Web site : LW\Y. so 1 ar i sc h em tec h . corn 

C o in p a n y : I n d us t r i es 
Corporation Ltd. (SPIC) 
Address: SPIC House, 88, Mount Road, Guiny, Chennai 
600 032, TamilNadu, India 
Phone: +9 1 44 235 0245 
Fax:+91442352163 
E-mail: spiccor-p&iasrndO I @vsnl.net.in 
Web site : \V\YW. spi c- i n d i a. coin 
Stock listing: Bombay SE: 758 
Parent Company: SPIC Group (India) 

Southern Pet roc h e in ica 1 

Coinpany: Sudarshan Chemical Industries Ltd. 
Address: 162, Wellesley Road, Pune 4 I I 00 I ,  India 
Phone: +9 1 20-6 12-7334 
Fax: +91 20-612-5900 
E-mail: contact~~sudarshan.coiii 
Web site: ww\v.sudal.shan.coiii 
Stock listing: Bombay SE: 6655 

Company: Sulphur Mills Ltd. 
Address: 3031304 T.V. Estate, S.K. Ahire Marg, Worli, 
Bombay 400 025, India 
Phone: +91 22493-7685 
Fax: +91 22-493-9586 

Company: United Agro Industries 
Address: 9/70, Sakthi Nagar, Seelannaickenapatti, Salem 
636 20 I ,  Tamil Nadu, India 
Phone: +91 427-246-1 188 
Fax: +91 427-424-61 198 
E-mail: nimbex(il:eth.net 
Web site: ~ 1 v w .  indiamert coin ' ~ i n  ited-aeroi 

Company: United Phosphorus Ltd. 

Address: Uniphos House, Mad1111 Parkcentre, Opp Madhu 
Park, Chitrakar Dhurandar Marg, Khar (West), Bombay 
400 053, India 
Phone: +9 1 22-604- 1 I I I 
Fax: +9 1 22-604- 10 10 
E- m a i I : in fo@,un i p h 0s. con1 
Web site : ww\v i i  p I o t i  I i nc , con  1 

Stock listing: Bombay SE: 500429 

Company: Vani Chemicals & lntcrinediatcs Ltd. 
Address: Divya Shakti Commercial Complex, Ameerpet. 
Hyderabad 500 016, Andhra Pradesh, India 
Phone: +9l 40-2373 I475 
Fax: +91 40-23730099 
E-mail: vni@,vanigroup com 
Web site: w\vw.vanigroiip coin 

Company: Vijayalakshnii Insecticides Pesticides Ltd. 
(VIPL) 
Address: Plot 61, Nagarjuna Hills, Hyderabad 500 082, 
India 
Phone: +91 40-335-0235 
Fax: +91 40-335-8062 
E- m a i I : in a i I(($ n agar i ii n acroii p . co  in 

Web site: \~Tv\v.na~ariunagroup.cotii 
Parent Company: Nagarjiina Group (India) 

ISRAEL 

Company: Agan Chemical Manufacturers Ltd. 
Address: New Industrial Zone, P.O. Box 262, Ashdod 
77 102, Israel 
Phone: +972 8-85 152 I 1 

E-mail: agan @hagan. c o .  i I 
Web site: w w v .  agan. c o. i I 
Stock listing: Tel Aviv SE: MAIN 
Pa rent Corn pan y : M akh tesh i in-A gan I nd 11 str i es L td . , ski b 
of Koor Industries Ltd. (Israel) 

Fax: +972 8-8522806 

Company: Chemada Fine Chemicals 
Address: KibbutzNir Itzhak D.N., HaNegev 85455, Israel 
PhOt1c: +972 8-998342 1 
Fax: +972 8-9983598 
E- in a i I : s au I i ko@c h cm ad a. coin 
Web sitc: cvw\v.chemadn.ooin 

Company: Dead Sea Bromine Group 
Address: Makleff House, 12 Ki-oitzer St., P.O. B o i  I SO, 
Beer Sheva 84 I0 I ,  Israel 
Phone: +972 8-6297209 
Fax: +972 8-6297848 
E-mail: r r o l a n b ~ ~ d s b ~ . c o m  - 

Web site : \VWTV. dsb g. coin 
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Parent  Company:  Israel Chemicals Ltd. (Israel) ITALY 

Company:  Gadiv Petrochemical industr ies  Ltd. 
Address: P.O. Box 32, Haifa, Israel 3 1000 
Phone: +972 4-8788020 
Fax: +972 4-87880 18 
E-mail: gadiv!'$orl.co.iI 
W e b  site : \\.uiw. gad iv . coin 
Parent  Company:  Oil Refineries Ltd. (Israel) 

Company:  Haifa Cheniicals Ltd. 
Address: P.O.Box 10809, Haifa Bay 26 1-20, Israel 
Phone: +972-4-84696 1014 
Fax: +972-4-8450588 
E-m a i I: info(? h ai fac h en1 . co . i I 
W e b  site : www . hai F d i  em. coin 
Parent  Company:  Trans-Resources Inc. (USA) 

Company:  Israel Chemicals Ltd. 
Address: Millenium Tower, 23 Aranha St., Tel-Aviv 6 1202, 
Israel 
Phone: +972 3-684440 1 
Fax: +972 3-6844428 
E-mail : info@ isi-ael cli em i c a I s . c om 
W e b  site : \~ww. i srae I cliem i ca I s . c o . i 1 

Company:  Luxembourg Industries Ltd. 
Address: P.O. Box 13, Tel Aviv 6 1000, Israel 
Phone: 1972 3-796-4300 
Fax: +972 3-5 10-0474 
E-m a i I: ni ai n @, I ux pam . e o m 

W e b  site : u ~ w w .  I uxe m bourg . c o . i 1 

Company:  Makhteshirn Chemical  W o r k  Ltd., see 
Makhteshim-Agan Industries Ltd. (Israel) 

Company:  Makhteshim-Agan industr ies  Ltd. 
Address: Yahav Bldg., 9 Oinariin St., P.O. Box 1646, Oiner 
84965, Israel 
Phone: +972 7-6469837 
Fax: +972 7-6469846 
E-mail: ma in@,mai n . co . i 1 
W e b  site : w\r w. m ai n , co . i I 
Pa ren t  Company:  Koor Industries Ltd. (Israel) 

Company:  Pazchem Ltd. 
Address: P.O. Box 100, 78 I00 Ashkelon, Israel 
Phone: +972-3-6888016 
Fax: +972-3-68896 19 
E-ma il : zv i fe I er(&t&I o ba I .  n e t 
W e b  site : uww. pazchem , c om I 
Pa ren t  Company:  Rallis India Ltd. (India) 
Note: Rallis India suspended operations of' Pazchem in 
200 1 .  

Company:  Caffaro  S.p.A 
Address: Via Friuli, 55, 2003 I Cesano Maderiio, Milan, 
Italy 
Phone: +39 0362-514-1 
Fax: +39 0362-5 14-889 
E-mail: caff'ai-o.chemiilcaffal-o.it 
W e b  site: w\n~.caffarochem.coin 
Parent  Company:  Snia S.p.A. (Italy) 

Company:  Diachern S.p.A. 
Address: Via Tonale, 15-2406 I Albano SA. Italy 
Phone: +39 35 58 I228 
Fax: +39 35 5 8 1 x 7  
W e b  site: t ~ \ v w . d  i achcmagro. it  

Company:  EniChern S.p.A. 
Address: Piazza Boldrini, I ,  20097 San Donato, Milan. 
Italy 
Phone: +39 02-52-0 1 
Fax: +39 02-31-42-15 
W e b  site: www , e n i c h eiii ii et. coin 
Stock listing: Italian SE: ENI.MI; NYSE: E 
Parent  Company:  Eni Group S.p.A. (Italy) 

Company:  Esseco G r o u p  S.p.A. 
Address: Via S. Cassiano, 99, 28069 Trecate NO. Italy 
Phone: +39 03 21 79 01 
Fax: +39 03 21 79 02 89 
E-mail: essecoResseco.it 
W e b  site: www.esseco.it 

Company : I. N. D. I. A. In d u s t r i c C 11 i  m i c h e S. p. A. 
Address: Nona Strada, 57, Zona Industriale, 35 I29 
Padova, Italy 
Phone: +39 49-807-6 1-44 
Fax: +39 49-807-6 1-46 
E-mail: exi,ort@,indiapesticides.com 
W e b  site: \ww. i n d i apest i c i d es. c om 

Company:  Oxon ltalia S.p.A. 
Address: Via Sempione, 195-200 I6 Pero, Milano, I h l y  
Phone: +39 2-353-784.1 
Fax: +39 2-339-0275 
E-mail: Ei,allucca(l-,ouoii.it 
W e b  site: wv\v.oxoii.it 
Parent  Company:  Sipcam Oxon Group (Italy) 

JAPAN 

Company:  Asahi Glass Chemicals Division 
Address: 12- I ,  Yurakuclio 1 -chome, Chiyoda-ku, Tokyo 
100-8405, Japan 
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Phone: +8 1 3-3218-5700 
Fax: +81 3-3214-1574 
Web site: ww~~.arc.co.~p~eti~lisl i /cheniicals 
Parent Company: Asahi Glass Co., Ltd., sub. of Mitsubishi 
Corporation (Japan) 

Company: Central Glass Co., Ltd. 
Address: Kowa-Hitotsubashi Building, 7-1, Kanda- 
Nishikicho, 3-choine, Chiyoda-ku, Tokyo I0 1-0054, Japan 
Phone: +8 1 3-3259-703 1 
E-mail: infoCikrco.co.ip 
Web site: www.ceco.co.ip 
Stock listing: Tokyo SE: 4044 

Company: Daicel Chemical Industries Ltd. 
Address: Osaka Head Office: 1, Teppo-clio, Sakai-shi, 
Osaka 590-850 1 .  Tokyo Head Office: 2-5, Kasumigaseki 3- 
cliome, Chiyoda-ku, Tokyo 100-6077, Japan 
Phone: Osaka: +8 1 722-27-3 1 1 I .  Tokyo: +8 1 3-3507-3 I 1 I 
Fax: Osaka: +8 I 722-27-3000. Tokyo: +8 1 3-3507-3 I39 
Web site: w\v\v. da i ce I .  co. i p 
Stock listing: Tokyo SE: 4202 

Company: Dainippon Ink and Chemicals, Inc. (DIC) 
Address: DIC Bldg., 7-20, Nilionbashi 3-chonie, C ~ L I O - ~ L I ,  
Tokyo 103-8233, Japan 
Phone: +8 I 3-3272-45 1 1 

E-mail : i n fo@d i c . co . i~ 
Web site: www.dic.co.ip 
Stock listing: Tokyo SE: 463 1 

Fax: +8 I 3-3278-8558 

Company: Denki Kagaku Kogyo Kabushiki Kaisha 
(Den It a) 
Address: Sanshin Bldg., 4- I ,  Yuraku-cho 1 -chome, 
Chiyoda-ku, Tokyo 100-8455, Japan 
Phone: +81 3-3507-5055 
Fax: +81 3-3507-5059 
Web site : \vww. de n ka . c 0.  i I, 
Stock listing: Tokyo SE: 406 I 
Parent Company: Denka Group (Japan) 

Company: Dowa Mining Co., Ltd. 
Address: 1-8-2, Marunouchi, Chiyoda-ku, Tokyo 100-8282, 
Japan 
Phone: +8 1 3-320 1 - 1  06 1 

E-m a i I : i n fo @d o\va. co i P 
Web site: w\vw.dowa.co.io 
Stock listing: Tokyo SE: 57 14 

Fax: + 8 l  3-3201-1259 

Company: Hokko Chemical Industry Co., Ltd. 
Address: Mitsui Building No. 2, 4-20, Nilionbashi 
Hongoku-cho 4-chorne, Clitio-ku, Tokyo 103-834 I ,  Japan 

Phone: +81 3-3279-583 1 

E-mail: finc(dhold<ochem co 
Web site: WR\V ho1;koclieni co ~p 
Stock listing: Tokyo SC 4992 

Fax: +81 3-3279-5067 

Company: Honsliu Chemical Industry Co., Ltd. 
Address: 1-1, Kyobashi I-croine, Chuo-ku, Tokyo 104 
003, Japan 
Phone: +81 3-3272-1481 
Fax: t81. 3-3274-3870 
Stock listing: Tokyo SE: 4 I I 5  
Parent Company: Mitsui G r o ~ i p  (Japan) 

Company: Japan Aldehyde Co., Ltd. 
Address: Tokyo SumitoinoTwin Bldg., 3-27- 1 ,  Sliinknwa, 
Cliuo-ku, Tokyo 104, Japan 
Phone: +81 3-5543-5304 

Web site : \vww. su ni i t  om 0-c t ic 111. c 0. j 13 

Stock listing: Tokyo SE: 4005 
Parent Company: Suiiiitoino Chemical Co., Ltd (Japan) 

Fax: +81 3-5543-591 1 

Company: Junsei Chemical Co., Ltd. 
Address: 4-4 16, Nihonbashi Hon-cho, Cliuo-ku, Tokyo 
103, Japan 
Phone: +8 1 3-3270-54 I 4  
Fax: +8 I 3-324 1-8298 
E-mail: j ou l iou i~ i  unsei .co. ip 
Web site: \tww. i u n se i . c o. i 11 

Company: Kawaguchi Chemical Industry Co., Lttl. 
Add ress : 8 -4, U cli i - Kand a 2 -c lio in e. C 11 i yoda- I< ti -1'0 k y o 
101 0047, Japan 
Phone: +8 1 3-3254-848 1 

Web site: www. kawac Ii c in. c o. i p 
Stock listing: Tokyo SE: 436 1 

Fax: +8 1 3-325-4-8497 

Co ni pa n y : Ka w asa ki Kase i C 11 e in i cii Is L t (1. 
Address: Kawasakiekiinae TowerRiverK Bldg., I7F, 12- I ,  

2 I 0  0007, Japan 
Phone: +8 1 44-246-7 100 

E-ma i I  : k kc iir@,k k -c h em. c o. i 1) 

Web site: \.\rww.kk-ctiem.co.ip 

Ekimaehoncho, Kawasaki-ku, Kawasaki City, I<aiiazL "'1Wil 

Fax: +8 1 44-246-7462 

Company: Koei Chemical Co., Ltd. 
Address: 12- 13, Hanaten-nislii 2-chome, Joto-ku, Osaka 
536 00 1 1, Japan, Japan 
Phone: +8 1 6-696 1-0252 

Web site: www kocicheni.coin 
Fax: +8 I 6-696 1-0498 
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Stock listing: Tokyo SE: 4367 
Parent Company: Suinitotno Cheinical Co., Ltd. (Japan) 

Company: Kyowa Hakko Kogyo Co., Ltd. 
Address: 1-6-1, Ohtemachi, Chiyoda-ku, Tokyo 100 8185, 
Japan 
Phone: +8 1 3-3282-0007 
Fax: +81 3-3284-1968 
Web site: wwv.kyowa.co.ip 
Stock listing: Tokyo SE: 4 15 I 

Company: Mitsubishi Clieniical Corporation 
Address: 5-2, Marunouchi 2-chome, Chiyoda-ku, Tokyo 
100 0005, Japan 
Phone: +8 I 3-3283-6 1 1 I 

E-mail: inccpriircc ni-kagaku.co.ip 
Web site : w v w  . ni-kagaku . co . i  I, 
Stock listing: Tokyo SE: 4010; Frankfurt SE 
Parent company: Mitsubishi Corporation (Japan) 

Fax: +8 I 3-3283-5874 

Company: Mitsubishi Gas Chemical Company Inc 
Address: Mitsubishi Bldg., 2-5-2, Marunouchi, Chiyoda-ku, 
Tokyo 100 8324, Japan 
Phone: +8 I 3-3283-5000 
Fax: +8 I 3-3283-5 120 
E-ma i I : i n  foi3tn ~c . co. i I, 
Web site: \v:Lv\\T. 171 gc. co. i 13 

Stock listing: Tokyo SE: 4 182 
Parent Company: Mitsubishi Corporation (Japan) 

Company: Mitsubishi Materials Corporation 
Address: 1-5- 1, Ohteniachi, Chiyoda-ku, Tokyo 100 8 1 17, 
Japan 
Phone: +8 1 3-5252-5206 
Fax: t 8  1 3-5252-5272 
E-mail: \\w\v. adin ($ninic. co. ir, 
Web site : www. in mc . co . i p 
Stock listing: Tokyo SE: 57 I I 
Parent Company: Mitsubishi Corporation (Japan) 

Company: Mitsui Chemicals Inc. (MCI) 
Address: 2-5, Kasutnigaseki 3-chome, Chiyoda-ku, Tokyo 
100 6070, Japan 
Phone: +81 3-3592-4060 

Web site: ~~~v\Y.mitsui-cliein.co.ip 
Stock listing: Tokyo SE: 4 18 

Fax: +8l 3-3592-421 I 

Company: Mitsui Mining & Smelting Co., Ltd. 
Address: 1 1 -1, Osaki 1 -choine, Shinagawa-ku, Tokyo 14 I - 
8584, Japan 
Phone: +8 1 3 5437 803 I 
Fax:+81 3 54378033 

E- m a i I : kou h ou (2 ni i tsu i -ni i n i n I! c 0 .  i p 

Web site: http://www.mitsui-kinzokti.co. ip/en/indes.htm 
Stock listing: Tokyo SE: 5706 

Company: Morita Chemical Industries Co., Ltd. 
Address: 19-3, Toyosaki 3, Kita-ku, Osaka, Japan 
Phone: +8 1 6 376 350 1 
Fax: +8 I 6 376 3579 
E-mail: iiifoi;~~niorita-l;a~aku.co.ip 
Web site : w\vw. m or i t a-ka qak u . co . i p 

Company: Nihon Kagaku Sangyo Co., Ltd. 
Address: 20-5, Shitaya 2-choine, Taito-ku, Tokyo I I0 
0004, Japan 
Phone: +8 1 3 38739223 
Fax: +81 3 38766963 
Web site: \ ~ ~ ; \ . v . n i l i o n k a ~ a k u s a i i ~ ~ o  co.ip 

Company: Nihon Nohyaltu Co., Ltd. 
Address: 1-2-5 Nihonbashi, Eitaro Bldg., Chtio-ku, Tokyo 
103-8236, Japan 
Phone: +81 3 3274 3374 
Fax: +81 3 3282 5462 
E-mail: nric-ovei-seasdivnnicliiiio.co.ip 
Web site : \v\nv. n i cli in  o . co . j pie iig/i n de s 
Note: Acquired the Agrochetnical Division of Mitstibishi 
Chemical in 2002. 

Company: Nippon Carbide Industries Co., Itic. 
Address: 2- I 1  -19 Kohnan, Minato-ku. Tokyo 108 8466, 
Japan 
Phone: +8 1 3-5462-8207 
Fax: +8 1 3-5462-8273 
Web site : \v\vw . c ar b i  dc. co. i  13 
Stock listing: Tokyo SE: 4064 
Parent Company: Asahi Glass Group (Japan) 

Company: Nippon Chemical Industrial Co., Ltd. 
Address: I 1-1, Kaineido 9-chome, Koto-ku, Tokyo 136 
85 15, Japan 
Phone: +8 I 3-3636-81 1 1 

E-mail: coinrn sales’~niI,poii-cheiii co  1p 
Web site: \~ww.ntppoii-chein.com 
Stock listing: Tokyo SE: 4092 

Fax: +8 1 3-3636-68 17 

Company: Nippori Kayaltu Co., Ltd. 
Address: Tokyo Fu.jiini Bldg., I 1-2, Fijimi I-clionie, 
Chiyoda-ku, Tokyo 102 8 172, Japan 
Phone: +81 3-3237-5046 
E-m a i I: 11 I<-kou ho@inagi c a 12. c” (1. or. i 13 
Web site: www.nip~oi i l~a~al tu .co .~ i~ /ene l~s l i  
Stock listing: Tokyo SE: 4272 
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Company: Nippon Mining & Metals Co., Ltd. 
Address: 10- 1, Toranoinon 2-choine, Minato-ku, Tokyo 
I05 000 I ,  Japan 
Phone: +81 3-5573-7148 
Web site: ~ ~ ~ ~ w . n i k k o - i i i e t a l . e o .  ip 
Stock listing: Tokyo SE: 57 16 
Parent Company: Japan Energy Corp. (Japan) 

Company: Nippon Soda Co., Ltd. 
Address: 2-1,2-chome, Oliteinachi, Chiyoda-ku, Tokyo 100 
8 165, Japan 
Phone: +8 1 3-3245-6054 

Web site : www. n i ppon -s o d a. co. i p 

Stock listing: Tokyo SE: 

Fax: +8 1 3-3245-6238 

Company: Nippon Steel Chemical Co., Ltd. 
Address: 7-2 1 - I  1. Nishi Gotanda Shinagawa-ku, Tokyo 14 1 
003 1, Japan 
Phone: +8 1 3-5759-274 1 
Fax: +8 1 3-5759-2777 
Web site: www.nscc.co.ii3 
Stock listing: Tokyo SE: 4363 
Parent Company: Nippon Steel Coporation (Japan) 

Company: Nissan Chemical Industries Ltd. 
Address: 7-1, Kanda-Nishiki-cho 3-chome, Chiyoda-ku, 
Tokyo 101 0054, Japan 
Phone: +8 1 3-3296-8320 
Fax: +8 1 3-3296-82 10 
E- ni a i 1 : in lo@,n i ssaii ch em. co . i p 
Web site: ~\?\~~.nissancl iem.co. ip  
Stock listing: Tokyo SE: 402 1 

Company: Sankei Chemical Co., Ltd 
Address: 9 Nanei 2-choine, Kagoshima 98 1-0 122, 
Kagoshiina, Japan 
Phone:+81 99268 7588 
Fax: +8l 99 269 6121 
Web site: uxwsankei-cliem corn 

Company: Showa Denlto K.K. 
Address: 13-9, Shiba Daimoii I-chome, Minato-ku, Tokyo 
105 85 18, Japan 
Phone: +81 3-5470-3235 
Fax: +8 1 3-3436-2625 
E-m a il : sh o dcx@li cl . sd k . co . i I, 
Web site: ~\i\l;w.sdk.co.ip:'iiides e 
Stock listing: Tokyo SE: 4004 
Parent Company: Fuyo Group (Japan) 

Company: Stella Chemifa 
Address: NM Plaza Midosuji 3F, 3-6-3 Awajimachi, Chuo- 
ku, Osaka 54 I 0047, Japan 

Phone: + X I  6 4707 I51 1 
Fax:+81 64707 1521 
E-mail: somu!rlistel la-chenii fa.co. ip 
Web site: wcv\v, s te 1 I a-ch e m  i fa. co. i p 

Company: Sumika Agro Manufacturing Co., Ltd. 
Address: 2- 12- I0 Nilionbashi, Chuo-kii, Tokyo, Japan 
Parent Companies: Sumitorno Chemical (Japan) 
Note: Formerly Suiiiika-Takeda Agro Manufacturing Co.. 
a subsidiary of Suiiiitoiiio Chemical Co. (Japan) 

Company: Sumika Fine Chemicals Co., Ltd 
Address: 1-2 I ,  Utajima 3-chome, Nisliiyodoga\\.a-l<ti. 
Osaka 555-002 I ,  Japan 
Phone: +81 6-7473-033 I 

E- m a i I : www. !&urn i ka- fin e-c h em. co . i p 
Web site : ww\v.  s urn i ka- li n c-c h em. co . i 17 

Fax: +8 1 6-6474-2468 

Company: Sumika-Takeda Agro Manufacturing Co., no\\ 
Suinika Agro Manufacturing Co., Ltd. 

Company: Sumitomo Chemical Co., Ltd 
Address: Osaka Head Office: Sumitomo Bldg., 5-33. 
Kitahaina 4-chome, Chuo-ku, Osaka 54 1-8550. 'l'okyo 
Head Office: Tokyo Sumitomo Twin Bldg. East. 27-1. 
Shinkawa 2-choine, Chuo-ku, Tokyo 104-8200, Japan 
Phone: Osaka: +8 1 6-6220-3891, Tokyo: +S I 3-5543-5500 
Fax: Osaka: +8 1 6-6220-3345. Tokyo: +8 I 3-5543-590 1 
Web site : \ w \ v .  su m i tom 0-c h em. co . i p 

Stock listing: Tokyo SE: 4005 

Company: Taoka Chemical Co., Ltd. 
Address: 4-2- 1 I ,  Nishi-mikuni 4-chome, Yodogawa-hu. 
Osaka 532 0006, Japan 
Phone: +8 1 6-6394- 122 I 
Fax: +81 6-6394-1658 
Web site: ww\Y.taoka-cliem.co.ip 
Stock listing: Osaka SE: 4 I I3 

Compaiiy: Toltuyama Group 
Address: Shibuya Konno Bldg., 3- I ,  Shibuyn 3-cIioiiie. 
Sliibuya-kii, Tokyo I50 8383, Japan 
Phone: +8 I 3-3499-8937 
Fax: +8 1 3-3499-8967 
Web site : www . tokuvani a. c 0. i p 
Stock listing: Tokyo SE: 4043 
Parent Company: Tokuyama Corporation (Japan) 

Company: Tokyo Chemical Industry Co., Ltd. ( T K K )  
Address: 4- 10-2, Nilionbashi-honcho, Chuo-ku, Tokyo 
103-0023, Japan 
Phone: +8 1 3-5640-885 1 
Fax: +8 1 3-5640-8865 
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E-mail: intei-iiational(~tok~okasei.co.ip 
Web site: ~Ycvw.tok\jol<asei.co.ii~ 

Company: Tokyo Kasei Kogyo Co., Ltd. (TKK), see 
Tokyo Chemical Industry Co., Ltd. (Japan) 

Company: Tosoh Corporation 
Address: 3-8-2, Shiba, Minato-ku, Tokyo 105 8623, Japan 
Phone: +8 1 3-5427-5 1 18 
Fax: +8 1 3-5427-5 198 
E- ma il : i n fo(Z! to soh. co i 11 
Web site: w\wv.tosoh.coin 
Stock listing: Tokyo SE: 4042 

Company: Ube Agri-Materials, Ltd., sub. of Industries 
Ltd. 
Address: 3978-96, Kogushi, Ube, Yaiiiagtichi 755 8633, 
Japan 
Phone: +8 1 3-54 19-5350 

Web site : \viv\.v. ubc - I n d . co. p 

Stock listing: Tokyo SE: 4208 

Fax: +8 I 3-54 19-6352 

Company: Zeon Corporation 
Address: Furukawa Sogo Bldg., 2-6-1, Marunouchi, 
Chiyoda-ku, Tokyo 100 8323, Japan 
Phone: +8 1 3-32 16- I772 

Web site: wvw.zeon.co.ip 
Stock listing: Tokyo SE 

Fax: +8 I 3-32 16-050 1 

JORDAN 

Company: Arab Potash Company (APC) 
Address: 6 Jaheth St., Shmeisani, Amman 1 1 I 18, Jordan 
Phone: +962 6-666- 165 

Web site : w ~ v w  . ara b imtasli. coin 
Fax: +962 6-674-4 16 

Company: Veterinary SC Agricultural Products 
Manufacturing Co., Ltd. (VAPCO) 
Address: P.O. Box 17058, Shaker bin Zaid 12, Bldg. 7, 
Amman 1 1 195, Jordan 
Phone: +962 6-569499 I 

E-mail: valxok?lvapco.net 
Web site: nww. vapc 0.11 e t 

Fax: +962 6-5694998 

LITHUANIA 

Company: Achema SC 
Address: Taurostos 26, 5000 Jonava, Lithuania 
Phone: +370 (8-349) 56626 
Fax: +370 (8-349) 56619 

E-mail: rvs@,achenia.coni 
Web site : www . ac h em a. c om 

MALAYSIA 

Company: Kenso Corporation 
Address: Unit 601, Menara PJ, I S  Persiaran Barar, 46050 
Petaling Jaya, Selangor DE, Malaysia 
Phone: +60 3-7958-8828 
Fax: +60 3-7956-68 I8 
E-mail: eiiqiiiiviii!lienso.coiii.tn~ 
Web site : w r w v .  ken soc orp . c on1 

MEXICO 

Company: Abaquim, SA 
Address: Cerrada de Colima No. 4, Col. Koma, 06700 
Mexico D.F., Mexico 
Phone: +5215 525-8420 
Fax: +5215 207-7907 
E-mail: veiitas(~abaquirn.coni.mv 
Web sit e : w\vw. a baq u i ni . c om. ins 

Company: Acido de Mexico S.A. de  C.V. (Acimex) 
Address: Lago Chapala No. 58, Col. Anahuac, I1320 
Mexico D.F., Mexico 
Phone: +52/5 396-8997 

E-in a i I: info @ac i ni ex. corn, nix 
Web site: w~\-\Y.acimex.com.iiix 

Fax: +5215 888-0384 

Company: Alquimia Mexicana, S. de R. L. 
Address: Cerrada de Coliina No. 2-2, P.0. 50s 7-843. Col 
Roma, Deleg. Cuahtemco, 06700 Mexico D.F.. Mexico 
Phone: +55 5533-3964 
Fax: +55 55 1 1-8970 
E-mail: alquimia(d,inexred.nct.mx 
Web site : ~v\vw. al q u i m i am cx , co  m , nix 

Company: Ainoinex Mexicana, SA de C.V. 
Address: Calle Progreso No.  8. Col. Industrial I'ucntc dc 
Vigas, 54070 Tlalnepantla, Mexico 
Phone: +5215 565-524 I 

E-mail: ainornex~rni~snet.coiii.tnx 
Web site: ~\~\vw.cosnios.ci)in.ill);/ciiioi~i~x 

Fax: +52/5 565-4795 

Company: Cia. Universal de liidustrias S.A. de C.V. 
Address: Calle Flor de Maria No.20, Col. Atlaniaya Sail 
Angel I ,  01760 Mexico D.F., Mexico 
Phone: +55 5683-6 166 

E-mail: cuisaj~iietsei.vice.coili.inx 
Web site: \\'\v\v.cosiiios.coi~i.nix1clietn~tlniv~rs~~l 

Fax: i-55 5683-6750 
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Address: Avenida Baja California 200, Col. Roina Sur, 
06760 Mexico D.F., Mexico 
Phone: +52 5.5-5080-0050 
Web site: www , gruponicx i co. c om 
Stock listing: NASDAQ: GMBXF.PI< 

Company:  Industr ia  Quimica Loser  S.A. d e  C.V. 
Address: Av. Revolucion No. 1875 P.H., Col. San Angel, 
Deleg. Alvaro Obregon, 0 1000 Mexico D.F., Mexico 
Phone: +5215 6 16- 1902 
Fax: +5215 227-7979 
E-mail: pol inal aiir?,mpsne t .coin. ins 
W e b  site: ~\.\~~~.cosmos.coin.mxi;chein.'loser 

Company: Ingenieria Industr ia l  S.A. d e  C.V. (Bravo) 
Address: Av. Coyoacan No. 1878-403, Col. Del Valle, 
03 100 Mexico D.F., Mexico 
Phone: +52/8 1 8625-5600 

Fax: +52155 5524-8270 
W e b  site : www . b I-av0a.K. con1 .ins 

Company:  Pyosa Agroquimicos, S.A. d e  C.V. 
Address: Industrias #I200 Pte. Ave., Col. Bella Vista, 
Monterrey N.L. 64410, Mexico 
Phone: +52 81 8625-5600 
Fax: +52 81 376-9398 
E- m a i I: i n fo@,pyosa. co in. nix 
W e b  site : MTVW. pyosa . coin 

NETHERLANDS 

Company:  AgriChem B.V. 
Address: Weststad Industrial Estate, Koopvaardijweg 9, 
4906 CV Oosterhout, The Netherlands 
Phone: +3 1 (0) 162 43 193 1 
Fax: +3 1 (0) 162 456797 
E-mail: int'o~~~ii;ar?richeiii.nl 
W e b  site: \v\V\V.a"richeiii.iiet 

Company:  Akzo Nobel NV 
Address: Velperweg 76,6824 BM Arnhem, P.O. Box 9300, 
6800 SB Arnhem, Netherlands 
Phone: +3 1 26 366 44 33 
Fay: +3 1 26 366 32 50 
E-mail: acc(&kzonobel coin 
W e b  site: \v\v\v akionobel coii i 
Stock listing: Amsterdam SE; NASDAQ: AKZOY, all 
major exchanges 

Company:  Akzo Nobel Functional Chemicals BV 
Address: Barchinan Wuijtierslaan 10, P.O. Box 247, 3800 
AE Ainersfoort, Netherlands 
Phone: +3 1 33 467 67 67 

Fax: +31 33 467 61 46 
W e b  site : ~VWW. fu 11 c t i oiia I ch em i ca I s . coni 

Stock listing: Amsterdam SE; NASDAQ: AKZOY: all 
major exchanges 
Parent  Company:  Akzo Nobel NV (Netherlands) 

Company:  Caldic Chemie B.V. 
Address: Blaak 22, 301 1 TA Rotterdam, 301 I AA 
Rotterdam, The Netherlands 
Phone: +3 1 10-4 136420 
Fax: +3 1 10-4047458 
E-mail: iiiailbos;~caldic.nl 
W e b  site: IVTVW. ca I d i c , c o in 
Parent  Company:  Caldic Group (Netherlands) 

Company:  DSM Fine Chemicals 
Address: Poststraat I ,  Sittard, P.O. Box 43, 66 I30 AA 
Sittard, Netherlands 
Phone: +31 46 477 34 87 
Fax:+31464773172 
E-mail: info(i$dsni.com - 

W e b  site: ~~\;\v.dsni.corn 
Stock listing: Amsterdam Exchanges, German Bourse, 
Swiss Exchange 
Parent  Company:  DSM NV (Netherlands) 

Company:  DSM Agro BV 
Address: Poststraat 1,6 135 KR Sittard, P.O. Box 43.6 I 3 0  
AA Sittard, Netherlands 
Phone: +3 1 46 477 03 20 
Fax: +3 I 46 452 86 15 
E-mail: dsiii.agi-ondsin.coni 
W e b  site: wcvw.ctsm.coin'daq 
Stock listing: Amsterdam Exchanges, Gernian Bourse. 
Swiss Exchange 
Parent  Company:  DSM NV (Netherlands) 

Company:  Hoek Loos BV 
Addrcss: Havenstraat I ,  3 I00 AB Schiedam, Netherlands 
Phone: +3 I 10 246 I6 00 
Fax: +3 I 10 24 6 16 00 
E-mail: info(i~l~,hoel<loos.i~l 
W e b  site: wvw.hoekloos.nl 
Parent  Company:  Linde Gas Group (Germany) 

NORWAY 

Company:  Borregaard 
Address: P.O. Box 162 N- I70 I Sarpsborg, Norway 
Phone: +47 69 1 1  80 00 
Fax: +47 69 1 1  87 70 
E-mail: boi . l -e l iaard~~bo~i .c~aar~i .coin 
W e b  site: \vwv.orkI;I.com 
Parent  Company:  Orkla Group ASA (Norway) 
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Web site : \vww. ork I a. con1 
Parent Company: Orkla G r o ~ i p  ASA (Norway) 

Company: Hydro Agri Chemicals 
Address: Dranimensveien 264, Vaekero 0240, Oslo, 
Norway 
Phone: +47 22 53 81 00 
Fax: +47 22 53 30 18 
E-mail: agi!ri3,liydi-o.coin 
Web site: w ~ ~ v . I i v d ~ ~ o a ~ ~ - o . c o i i ~  
Stock listing: Oslo S E  and NYSE: NHY 
Parent Company: Norsk Hydro (Norway) 

PERU 

Company: Southern Peru Copper Corporation 
Address: Av. Caminos del Inca 171, Chacarilla del 
Estanque Santiago de Surco, Lima 33, Peru 
Phone: +51 1-372-1414 
Fax: +5 1 1-372-0077 
Web site: www.southernperu.coni 
Stock listing: NYSE: PCU 
Parent Company: Grupo Mexico SA de C.V. (Mexico) 

POLAND 

Company: ANWIL S. A. 
Address: ul. Torunska 222, 87-805 Wloclawek, Poland 
Phone: +48 54 236 30 91 
Fax: +48 54 236 19 83 
E-mail: aiiwilir7an\??.il.coin.pl 
Web site: \Y\w. a n \v i I .  con1 . I, I 
Parent Company: Grupa Orlen (Poland) 

SAUDI ARABIA 

Company: Saudi Basic Industries Corporation (SABIC) 
Address: P.O. Box 5 101, Riyadh 1 1422, Saudi Arabia 
Phone: +966 1 225 8000, Ext. 9812 
Fax: +966 1 225 9000 
Web site : ~ V W W .  sa b i c . corn 

SINGAPORE 

Company: Agsin Pte. Ltd. 
Address: Zagro Asia Bldg., 5 Woodlands Terrace. 
Woodland East Industrial Estate, Singapore 738 430 
Phone: +65 6759-1 8 1 1 
Fax: +65 6758-7 1 18 
E-mail: contaCtnaSsiri.com 
Web site : ~ v w v .  ass I ri . c om 
Parent Company: Zagro Asia Ltd. 

Company: Sundat Pte. Ltd. 
Address: 26 Gul Crescent, Singapore 629 532 
Phone: +65 686 1-2460 
Fax: +65 6862-0287 
E- ni a i I : sun cia t ((3 sin en e t c om. s g 

Company: Zagro Asia Ltd. 
Address: Zagro Asia Bldg., 5 Woodlands Tei-race, 
Woodlands East Industrial Estate, Singapore 738 430 
Phone: +65 6759- IS 1 1 
Fax: +65 6759-1 855 
E-mail: zsincrapore~~za$ro.coin 
Web site : IV\\W. zag ro . c om 

SOUTH AFRICA 
QATAR 

Company: Qatar Fertiliser Company S.A.Q. 
Address: P.O. Box 5000 I ,  Mesaieed, Qatar 
Phone: +974 4779779 
Fax:+9744770347 
E- m a i I : ad in in iii),q afco . coin 
Web site : www. qa fco. c om 
Parent Conipany: Qatar General Petroleum (Qatar) 

RUSSIA 

Company: Lukoil Oil Company 
Address: 1 1 Sretenski Boulevard, I01000 Moscow, Russia 
Phone: +7 95 927 4444 
Fax:+7959289841 
E- m a i 1: we bin as te I-@ luko i I .  c on1 
Web site : \VWW. I u ko i 1. coin 
Stock listing: Russian Trading System (RTS) and Moscow 
SE: LUKOY 

Company: Kynoch Fertilizer 
Address: P.O. Box 3836, Randburg 2125, South Africa 
Phone: +27 1 1  293 6800 
Fax:+27 I I  789 1669 
E-mail: into[$aeci co 7a 
Web site : IV\W. aec i . co. za 
Parent Company: AECI Ltd. (South Africa) 

Company: Metorex (Pty)Ltd. 
Address: 2'ld Floor, Cradock Heights, 2 I Cradock Ave.. 
Rosebank, Johannesburg, P.O. Box 28 14. Saxonwold. 
2 132, South Africa 
Phone: +27 11-880-3 155 
Fax: +27 I 1-880-3322 
E-m a il : i n Io(ii)me t ore x prou p . c o in 
Web site: ~v\?i\y.metorexeroLip.coiii 
Stock listing: Johannesburg SE: MTX: London SE: MTX 
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Company:  Omnia  G r o u p  
Address: Omnia House, 13 Sloane St, Epsoin Downs, 
Bryanston 202 1. Gauteng, South Africa 
Phone: +22 11-709-8888 
Fax: +22 1 1-706-4022 
E-mail: group@omnia.co.za 
Web site : \vww. onin i a. co . ~a 

Company:  Sasol Ltd. 
Address: 1 Sturdee Ave., Rosebank, Johannesburg, Gauteng 
2196, South Africa, P. 0. Box 5486, Rosebank, 
Johannesburg Gauteng 2000, South Africa 
Phone: +27 1 1-44 1-3 1 1 1 
Fax: +27 11-788-5092 
E-mail: sasoliritei-iiet~,sasol.coiii 
W e b  site : ww\v. saso I .  co rn 

SOUTH K O R E A  

Company:  Saeryung Chemicals Co., Ltd. 
Address: 543-6, Kajwa3-dong, Seo-Ku, Inchon 404-253, 
South Korea 
Phone: +82 32-578-5 17 1 
Fax: +82 32-582-5 173 
E-mail: saei-?;ung~~kotis.net 
W e b  site: http:,:/Eov.ec2 1 .corniincIieoiiliiic saeryuiig 

Company:  Samsung Atofina Co., Ltd. (SGC) 
Address: I 1 F, Samsung Life Bldg., 150,2-GaTaepyung-ro, 
Chung-gu, Seoul, South Korea 
Phone: +82 2-772-661 9 

W e b  site: ~\??i\y.samsungatotina.eom 
Parent  Company:  Arkeina (France) 

Fax: +82 2-772-66 14 

Company:  Samsung Genera l  Chernicals Co., Ltd., see 
Samsung Atofina Co., Ltd. (South Korea) 

SPAIN 

Company:  Agrides S.A. (Sapec Agro, S.A.) 
Address: Crta. de Constanti, kin 3 - Poligono Nirsa, 43206 
REUS (Tarragona), Spain 
Phone: +34 977-77-02- I 1 

Fax: +34 977-77-14-19 
E- m a i I : a $1' I de srdreadyso - t t . es 
W e b  site: ww.agi - ides  coin 

Company:  Alcotan Laborator ies  SA 
Address: Poligono Industrial Center, La Isla. Avenida 
Oeste, percela 63, P.O. Box 2204 1700, Dos Herinanas, 
Seville, Spain 
Phone: +34 954- 93-00-0 1 
Fax: +34 954-93-00-33 

E-mail: iiiformacion~~alcotan-lab.com 
W e b  site : w\v\v. a I co tan- I a b c om 

Company:  Bilbaina d e  Alquitraues 
Address: Obispo Olaechea, 49,48903 Luchana, Baracaldo, 
Spain 
Phone: +34 94-499-3 1-78 
Fax: +34 944-99-97-2 1 
E-mail: nathalie~~bilbaiiia.eoiii 
W e b  site: w ~ v w .  b i I ha i n a. c om 

Company:  C a r b u r o s  Metalicos 
Address: Aragon 300, 08009 Barcelona, Spain 
Phone: +34 932-90-26-00 
Fax: +34 932-90-26-03 
E-mail: into(r7:carbul-os.conl 
W e b  site: ~ ~ ~ ~ ~ v . c a r b u i - o s . c o m  
Parent  Company:  Air Products &r Chemicals (USA) 

Company:  CEPSA (Spanish Petrol Company SA) 
Address: Cainpo de las Naciones, Avda. Del Partenon, 12. 
28042 Madrid, Spain 
Phone: +34 900-10-12-82 
W e b  site : ~rnvw. ce usa . c om 
Stock listing: Madrid SE 
Parent  Company:  Grupo Cepsa (Spain) 

Company:  Derivados del Fluor  SA 
Address: 39708 Onton, Castro Urdiales, Cantabria. Spain 
Phone: +34 942-87-94 00 
Fax: +34 942-87-92-46 
E-mail: dd1Gi)ceoecant cs 
W e b  site: w~\.w.ceoecant.es/dcrivadosclc[fluui 

Company:  Ercros  SA 
Address: Avda. Diagonal, 595, N o  10 pl.. 08014 
Barcelona, Spain 
Phone: +34 934 39 30 09 
Fax: +34 934 I9 66 52 
W e b  site : \V\YW. el-cros . es 
Stock listing: Barcelona and Madrid SE: ECIi 

Company:  General  Quimica S.A. 
Address: Apartado 13 - 09200 Miranda de Ebro, Zubillaga 
- Lantaron (Alava), Spain 
Phone: +945-332-145 
Fax: +945-332-888 
W e b  site : \v\wv. qec1 u i sa. es 

Company:  G r u p o  Aragonesas S. A. 
Address: Paseo de Recoletos, 27, 28004 Madrid. Spaiii 
Phone: +34 91-585 38 00 
Fax: +34 91-585 23 00 
E- m a i I : ai-a cone s aa@,e i asa. e s 
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Web site: \~~~v. j i rupoa~aj ionesas .coi i i  
Stock listing: Spain SE: ARA 

SWEDEN 

Company: AGA Gas AB, now Linde Gas AG (Germany) 

Company: Boliden AB 
Address: Kanalvagen 18, InfraCity, Box 500, SE-194 05 
Upplands, Vasby, Sweden1 
Phone: +46 8 610 15 00 
Fax: +46 8 31 55  45 
Web site: w\vw.boliden.com 
Stock listing: Sweden and London SE 

Company: Perstorp Chemicals Division 
Address: Perstop AB, SE-284 80 Perstorp, Sweden 
Phone: +46 435 38000 
Fax: +46 435 38100 
E-ma i I : pers t oi-p@,pei-s torp . con1 
Web site: www.perstorp.com 
Stock listing: Swiss Exchange, London SE 
Parent Company: Perstorp Group (Sweden) 

Fax: +41 61 316 91 1 1  
E-mail: contact.bsi~lonzaeroup coi i i  

Web site: www.lonza.com 
Stock listing: Swiss Exchange: LONN 

Company: Omya AG 
Address: CH-4665 Oftringer, Switzerland 
Phone: +41 62 789 29 29 
Fax: +41 62 789 20 77 
E-in a i I: info . c h k2oniva. con1 
Web site : www . oni\ra. corn 

Company: Syngenta Crop  Protection AC 
Address: Schwarzwaldalle 2 15, P.O. Box CH-4002,4058 
Basel, Switzerland 
Phone: +41 61 323 1 1  1 1  
Web site : ~ ~ w w .  s j m  Ken t a .  coni 
Stock listing: NYSE: SYT; London SE: SYA; Swiss 
Exchange 
Note: Formed from the agriculture units of  Novartis 
(formerly Ciba and Sandoz) and AstraZeneca (Zeneca Agro 
units). 

TAIWAN 
SWITZERLAND 

Company: AJE GnibH 
Address: Sihleggstrasse 23, CH-8832 Wollerau, 
Sw i tzer I and 
Phone: t 4 1  43-888-20-10 
Fax: +41 43-888-20-19 
E- m a i 1: i nfo@a i e . cc 
Web site: w w . a i e . c c  

Company: Ciba Specialty Chemicals Holding AG 
Address: Klybeckstrasse 141, Schwartzwaldallee2 15,4002 
Base I ,  S w i t ze r I an d 
Phone: +41 61 636 1 1  1 1  
Fax:+41 61 636 12 12 
Web site: www.cibasc.com 
Stock listing: NYSE: CSB; Swiss Exchange 

Coin pan y : C la ria n t Inter iia t io n a 1 L t d. 
Address: Rothausstrasse 61, CH-4 132 Muttenz I ,  
Sw i t zer I and 
Phone:+41 61 4695111 
Fax:+41614696512 
Web site: www. c I ar i an t . corn 
Stock listing: Swiss Exchange: CLN 

Company: Lonza Group AG 
Address: Muencliensteinerstrasse 38, 4002 Basel, 
S w i t zer I and 
Phone: +4l 61 316 81 1 1  

Company: China Petrochemical Development 
Corporation (CPDC) 
Address: 8-1 1 Floor, No. 12 Tunghsing Rd., Taipei, 
Taiwan 
Phone: +886 2-8787-8 187 
Fax: +886 2-8787-8 1 I 1 
Web site: w~~~v.cpdc.com.t \ I : ,  

Company: Fulon Chemical lridustrial Co., Ltd. 
Address: 51-10, No. 9 Lin, Paochang Tstin, Kuaninsliiang. 
Taoyuan County, Taiwan 
Phone: +886 3-4830-960 
Fax: +886 3-4830-625 

Company: Pilarquirn Corp. 
Address: 9F 332, Chien Kuo, S. Rd., See. 2. Taipei. 
Taiwan 
Phone: +886 2-2362-2222 
Fax: +886 2-2362-0000 
E-mail: tpt'Z!ii i 1 a t-ij ti i m , coin 

Company: Sinon Corporation 
Address: Agrocheinical Department, 45 WLI Cliuan Center 
St., Taichung, Taiwan 
Phone: +886 4-693-426 I 
Fax: +886 4-693-4265 
E-mail: sci-vice~~si,silion.eoiii 
Web site: \v\v\v. s i n on. c om 
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Company: Yellow River Enterprise Co., Ltd. 
Address: 100 Chung Cheng Rd., Hsing Ying City, Tainan 
County, Taiwan 
Phone: +886 6 635 3326 
Fax:+88666353313 
E- m a i 1 : serv i  cc f2dj.e I or i . coin 
Web site: WLVW \rcIori.coin 

THAI LAND 

Company: Asia Pacific Resources Ltd. 
Address: Ste. 2002, 20 FI., Abdulrahiiii Place, 990, R a m  
IV Rd, Siloin, Bangrak, Bangkok 10500, Thailand 
Phone: -662 636- 1600 
Fax: +662 636- I599 
Web site : w\vw. apq -potash. c om 
Stock listing: OTC: APQC 

UKRAINE 

Company: Azot Association 
Address: 93403, Severodonetsk, Luganskaya oblastj, 111. 

Pivovarova, 5, Ukraine 
Phone: +380 6452 9 26 80 
Fax: +380 6452 2 97 02 
E-mail: el’c@azot.lc.ua 
Web site: www.azot Iu.ua 
Parent Company: Severodonetsk State Manufacturing 
Enterprise 

UNITED KINGDOM 

Company: Agrichem (International) Limited 
Address: Industrial Estate, Station Rd., Whittlesey, 
Cambridgeshire PE7 2EY, U K  
Phone: +44 173-2040 19 
Fax: +44 1733-204 162 
E-mail: infoiii,a~i-icliem.co.uk 
Web site: \\ivw.aericliein.co.uk 

Company: Agropharm Ltd. 
Address: Buckingham House, Church Rd., Penn, High 
Wycombe HP 10 8LN, U K  
Phone: +44 1952-740333 
Fax: +44 1952-740207 
E-mail: s a Ie s~~~a~ro i~ha rm.co .uk  
Web site: nwv.ap,roi>tiarm. co. u k 

Company: A H Marks & Co., Ltd. 
Address: Wyke, Bradford, West Yorkshire BD12 9EJ, UK 
Phone: +44 I274 691234 
Fax: +44 I274 691 176 
E-mail: postmaster~,ahmarl~s.com 
Web site: \ t ~ n v .  a hin arks. c om 

Company: Albright & Wilson Pty. 
Address: P.O. Box, 2 10-222 Hagley Rd West. Oldbur).  
West Midlands B68 ONN, UK 
Phone: +44 (0) 12 1 429 4942 
Fax: +44 (0) 121 420 5 1 5 1  
Web site: wwv.albri\v.coin 
Parent Company: Rliodia Group (France) 

Company: Anglo American PIC 
Address: 20 Carltoii House Terrace, Loodon SW I Y j A N ,  
U K  
Phone: +44 207-698-8500 
Fax: +44 207-698-8888 
Web site: ivww. an t! I o m  cr i c a n .  c o .u I; 
Stock listing: London SE: AGM; Munich SE: France 
Bourse: AAL; Nasdaq: AAUK 

Company: Antofagasta Pic 
Address: 5 Princes Gate, London SW7 IQJ,  UI< 
Phone: +44 20-7808-0988 
Fax: +44 20-7807-0986 
Web site: ww\v .an to fa~a~ ta  co u k  
Stock listing: London SE: A N T 0  

Company: Archimica Ltd. 
Address: Sandycroft, Deeside, Flintshire CH5 2PX, United 
Kigdoin 
Phone: +44 (0) 1244-520-777 
Fax: +44 (0) 1244-537-2 16 
E- in a i I  : ukf2 arch i m i ca. coin 
Web site: iv~viv .  arch i ni i GI. c om 
Parent Company: BTP PIC (UK) 

Company: Ascot International (1996) Ltd. 
Address: Welcroft St., Stockport SKI 3DF, UK 
Phone: +44 0161-476-6161 

E-mail: inelissa@,ascot 1 .com 
Web site: w\vw.ascot I .corn 

Fax: +44 0 16 1-476-5775 

Company: BHP Billitoil PIC. 
Address: Neathhouose Place, Victoria, London SW I V 
IBH, UK 
Phone: +44 20-7802-4000 

Web site: \~i\tiv.blil7biIliton.coni 
Stock listing: London, Australia, NYSE: BHP 
Parent Company: BHP Billiton Ltd. (Australia) 

Fax: +44 20-7802-4 1 1 1 

Company: BOC Gases 
Address: The Priestley Centre, I 0  Priestley Road. Stirrcy 
Research Park, Guildford, Surrey GU2 5XY,  UI< 
Phone: +44 1483 579 857,0800 1 I 1333 (ctistoiiierservice 
toll free in UK)  
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Web site : w w v .  boc . co ni/gases 
Parent Company: BOC Group ( U K )  

Company: BP Chemical Company PIC 
Address: Britannic House, 1 Finsbury Circus, London 
EC2M 7BA, UK 
Phone: +44 20 7496 4000 
Fax: +44 20 7496 4630 
E-mail: 
Web site: ~~~vw.bpchemica ls .com 
Stock listing: NYSE: BP; London SE: BP 
Parent Company: BP PIC (UK) 

Company: Brotherton Specialty Products Itd. 
Address: Calder Vale Rd., Wakefield, West Yorltshire WFI 
5PH, UK 
Phone: +44 19 24 371 919 
Fax: +44 I9 24 290 408 
Web site: ww\v.brolhertoti.co.Lik 
Parent Company: Church & Dwight Inc. (US) 

Company: Celtic Chemicals Ltd. 
Address: Gas Works Estate, Victoria Road, Port ‘ralbot, 
West Glamorgan SA12 6DB, UK 
Phone: +44 1639 886236 
Fax: +44 I639 893 I47 
Web site: \\\\M’ cellicclieinical$ co 111, 

Company: Cleveland Potash Ltd. 
Address: Boulby Mine, Loftus. Satlburn-by-the-Sea, 
Cleveland TS13 4UZ, UK 
Phone: +44 (0) 1287 640 934 
Fax: +44 (0) 1287 640 935 
E- in a i I: e t i  (1 u i ri esr $c 1 eve I and po La$ h co  u k 
Web site: \vww clcvcland~otash Itd u k  

Company: Coalite Chemicals Ltd. 
Address: P.O. Box 152, Buttermilk Lane, Bolsover, 
Chesterfield, Derbyshire S44 6AZ, UK 
Phone: +44 1246-8268 16 
Fax: +44 1246-240309 
E-mail: clieinicalsiic,coalitccheiiiicals.eoin 
W c b site : WIVW. c oa I it ec ti cin i ca I s . c on1 

Company: Eurolabs Ltd. 
Address: London House, London Road South, Paynton, 
Cheshire Sk12 IYP: UK 
Phone: +44 1625-850089 
Fax: +44 1625-858854 
Web site: u\vw curolabs co ulc 

Company: Fine Agrochemicals Ltd. 
Address: Hill End House, Whittington, Worcester WR5 
2RQ, U K  

Phone: +44 1905 36 1 800 
Fax: +44 I905 361 810 
E-mail: enquire@ tinc-aliroclicinicals coin 
Web site : www . ti n e-agroc h em 1 c a I 5 .  coin 

Company: Fluorochein Ltd. 
Address: Wesley Street, Old Glossop, Derbyshii-e SI< I3 
7RY, UK 
Phone: +44 14 57 86892 I 
Fax: +44 14 57 869360 
E- m a i I : enqu i r i es@ - 11 LI oroc h e in co u k 
Web site: vw\v tluorochein co u k  

Company : G la xoS rn i t h K I i n e PIE 
Address: Glaxo Wellcome House. BerLlcy Ave . 
Greenford, Middlesex UB6 O N N ,  U K  
Phone: +44 171 493 4060 
Fax:+441819668330 
Web site: ww\\i.&corn 
Stock listing: NYSE: GSK; London SE: GSK 

Co m pan y : H oc kle y I n t e r n a t io n a I L t d . 
Address: Hockley House, 354 Park Lane, Poynton. 
Stockport, Cheshire SK 12 I RL, UK 
Phone: +44 1625 878 590 
Fax: +44 1625 877 285 
E-mail: inaili~liockIe\:.co.~il~ 
Web site: www. li oc k I e ~ .  c 0 .  u k 

Company: ICI Group (Imperial Chemical Intlustries 
PIC) 
Address: Imperial Chemical House, Milbank, London 
S W l P  3JF, UK 
Phone: +44 (0) 20 7834 4444 
Fax: +44 (0) 20 7834 2042 
E- ma i I : i c i @?i c i . co I n 
Web site: w\wv. i c i . coin 
Stock listing: London and NYSE: IC1 

Company: Ki-Hara Chcmicals Ltd. 
Address: 20-22 Harborne Rd., Egdbaston, Biriniiigliam 
B15 3AA, UK 
Phone: +44 121-693-5900 
Fax: +44 I2 1-693-590 I 
Web site: vv\vw. ki-Iiai-a. co  . 11 k 

Company: Lancaster Synthesis 
Address: Newgate, White Lund, Morecambe, Lancnshire 
LA3 3PT, UK 
Phone: +44 1524 36 I0 1 
Fax: +44 1524 39727 
E-mail: lancastei- LlKsalesi$~lai.iaiit.coiii 
Web site: ~\i\\i\\i.laiicasters~ntliesis.coin 
Parent Company: Clariant International (Switzerland) 
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Company: Laporte Performance Chemicals PIC 
Address: Charleston Industrial Estate, Hardley, Hythe, 
Southainpton SO45 3ZG, UK 
Phone: +44 2380 894666 
Fax:+442380243113 
Web site: www.insnec.co.uk 

Company: Mining & Chemical Products Ltd. (MCP) 
Address: 1-4 Nielson Rd, Finedon Road Industrial Estate, 
Wellingborough, Northants NN8 4PE, UK 
Phone: +44 1933-225-766 

E- in a i 1 : in Ib ,'d ni cp - pro up. c 0 .  u I< 
Web site: \vww.mcp-proup.com 

Fax: +44 1933 -27-814 

Company: Molekula Fine Chemicals Ltd. 
Address: Technology Rd., Poole, Dorset BH 177DA, UK 
Phone: +44 (0)1202 330066 
Fax: +44 (0) I202 330055 
E-mail : i t i  fo@lno Ie ku I a co.uk 
Web site: \LWW. ni o I e ku I a. co. u k 

Company: Newmont Koch 
Address: Newinet House, Rue de St. Lawrence, Waltham 
Abbey. Essex EN9 IPF, UK 
Phone: +44 1992-7 1 1 - 1 1 1 
Fax: +44 1992-768-393 
E - m a i 1: in a ter i al sG!n ewni e t . co . u k 
Web site : u.\?.vw. newni e t . c o .uk 
Parent Company: New Metals and Chemicals Ltd. 
(New in e t ) 

Company: Ocean Chemicals Group 
Address: Wesley St., Old Glossop, Derbyshire SK12 7RY, 
UK 
Phone: +44 1457-867-708 

E- m a i I  : en q u  i I_ i es ,@oceanchem i c a 1 s . c o . uk 
Web site : w v w  . ocean ch em i ca 1 s . co .uk 

Fax: +44 1457-860-927 

Company: Reckitt Bencltiser Pic 
Address: 103-105 Bath Rd., Slough, Berks SLI 3UH, UK 
Phone: +44 1753-2 17800 

Web site : w v w .  rec k it t . con1 
Fax: +44 1753-2 17899 

Company: Rio Tinto Pic 
Address: 6 St. James's Square, London S W l Y  4LD, UK 
Phone: +44 (071) 930 2399 
Fax: +44 (071) 930 3249 
Web site : LVN \v. I. i ot i n to. coin 
Stock listing: London SE: RIO; NYSE: RTP 
Parent Company: Rio Tinto Group (Australia & United 
Kingdom) 

Company: Shell Chemicals 
Address: Cheshire Innovation Park, Chester CHI 3SH, UK 
Phone: +44 12 44 68 5000 
Fax: +44 12 44 68 5 010 
Web site : ww\v. s he I 1 c hem ical s . co tn 
Parent Company: Royal Dutch Petroleum Company 
(Netherlands) 

Company: Sorex Ltd. 
Address: St. Michael's Industrial Estate, Widnes, Cheshire 
WAS STJ, UK 
Phone: +44 01 5 10-420-7 I5 1 
Fax: +44 0 150-495- 1 163 
Web site : h ttp : / h w w .  so rex . co  m 

Company: Thor GmbH 
Address: Rainsgate Rd., Margate, Kent C 1 9  4JY, UI< 
Phone: +44 (0) 1843-222404 

E-mail: \~ebiiiaster~,tlior.c~)iii 
Web site : w\vw. th  o I.. coin 

Fax: +44 (0) 1843-22941 3 

Company: Uniqema Ltd 
Address: Bebington, Wirral, Merseyside CH62 4UF, UK 
Phone: +44 151643 3200 
Fax:+44 151 6459197 
Web site : w\v\v. u n i q em a. coin 
Parent Company: ICI Group (Imperial Cheniical 
Industries PIC) (UK) 

Company: Whyte Agrocheniicals Ltd. 
Address: Denaby Lane Industrial Estate, Denaby Lane. 
Old Denaby, Doiicaster, South Yorkshire DN I2 4LQ, UI< 
Phone: +44 0 1709-772-200 

E- in a i I  : sa I e s($wliyt e c I1 em i c a I s . c o  . u k 
Web site: www.\~h~techeinical~.co.uk 
Parent Company: Whyte Chemicals Ltd., (UK) 

Fax: +44 0 1709-772-20 I 

Company: William Blythe Ltd. 
Address: Church, Accrington, Lancashire BB5 4PD. U K  
Phone: +44 1254-320-000 

E- in a i I  : i n  foii&vni- b l yt h t' . co. ti li 

Web site: \ ~ ~ ~ . \ ~ r n - b l y t l i t ' . c ~ . u k  
Stock listing: London SE: YULC 
Parent Company: Yule Catto & Co. PIC (UK) 

Fax: +44 1254-320-00 1 

Company: Zeneca Agro (UK),  now Syiigerit;r 
(Switzerland) 

UNITED STATES 

Company: Advanced Synthesis Technologies, SA 
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Address: P.O. Box 437920, San Ysidro, CA 92173, USA 
Phone: + I  6 19-423-782 1 
Fax: + I  619-43-7793 
E-mail: advanceds\nthesisir7i\alioo.com 
Web site : www . advanced s \; t i  t h es i s . coin 

Coin pan y : Agra Ques t 
Address: 1530 Drew Ave., Davis, CA 95616, USA 
Phone: + I  530-750-0150 
Fax: +1 530-750-0153 
Web site: www.arjraquest.con1 

Company: Agriliance LLC 
Address: P.O. Box 64089, St. Paul, MN 55 164, USA 
Phone: + 1 65 1-45 1 -5000, 800-535-4635 
Fax: + I  65 1-45 1-5405 
Web site: \~vw.a~: l - i l iance.com 

Company: Agrirnor International Co. 
Address: 210 174'" St, S-1819, Sunny Isles Beach, FL 
33 160, USA 
Phone: + I  305-682-121 1 
Fax: +I 305-682-1 196 
E-mail: box@arji-imore.com 
Web site: wnw. aqri m o I-. co in 

Company: Agway Inc. 
Address: P.O. Box 4933, Syracuse, NY 1322 1-4933, USA 
Phone: + I  3 15-449-706 1 
Web site : www. a w a y .  coin 
Stock listing: Farmer-owned coop. 

Company: Air Products and Cheniicals Inc. 
Address: 720 1 Hamilton Boulevard, Allentown, PA 18 195- 
1501, USA 
Phone: + 1  610-481-491 1 
Fax: + 1 6 10-48 1-5900 
E-mail: info@,apci.com 
Web site: w\w. ai rpi-od ~i c t s. c om 
Stock listing: NYSE: APD 

Company: Alaska Nitrogen Products LLC 
Address: P.O. Box 575, Kenai, AK 9961 1-0575, USA 
Phone: + I  907-776-8 121 
Fax: + I  907-776-5579 
Parent Company: Agriuin (Canada) 

Company: Albeniarle Corporation 
Address: 45 1 Florida St., Baton Rouge, LA 7080 I ,  USA 
Phone: + I  225-388-7402 
Fax: + I  225-388-7848 
Web site : w v w .  a I bem ar 1 e . com 

Stock listing: NYSE: ALB 

Company: AIcide Corporation 
Address: 8561 154'hAve.NE, Redmond, WA 98052, USA 
Phone: + I  425-882-2555 
Fax: + I  425-861-0173 
E-mail: intb($alcide.com 
Web site : www , al c i d c . con1 

Company: Alcoa Inc. 
Address: Alcoa Corporate Center, 20 I Isabella St., 
Pittsburgh, PA 15212, USA 
Phone: t l  412-553-3042 
Fax: + I  412-553-3129 
Web site: www.aIcoa.con1 
Stock listing: NYSE: AA 

Company: Aldrich Chemical Co., Inc 
Address: P.O. Box 355, Milwaukee, WI 5320 I ,  USA 
Phone: + I  414-273-3850, 800-558-9160 
Fax: +I 414-273-4979 
Web site: \~~~~v.sicnia-aldricli.coiii 
Stock listing: Nasdaq: SIAL 
Parent Company: Sigma-Aldrich Co. (USA) 

Company: Alfa Aesar 
Address: 30 Bond St., Ward Hill, MA 0 1835, USA 
Phone: + I  978 521 6300 
Fax: + + I  978 521 6350 
E - m a i I : in lo ((2 al fa. c o m 
Web site : \vww. al fa. coin 
Parent Company: John Matthey Ltd. (UK) 

Company: Amchem Products, now Union Carbide 
(USA) and then Dow AgroScience (USA) 

Co  m pa n y : A g r i c u 1 t u r a I 
Products Group , now BASF Agricultural Products 
Group (Germany). 

American C y a n a in id ' s 

Company: American Elements Inc. 
Address: I093 Broxton Ave., Ste. 2000, I,os Angeles. CA 
90024, USA 
Phone: + 1 3 10-208-055 I 
Fax: + 1 3 10-208-035 1 
E- m a il : c us t om ci-sei-v i ce (Clam cr I cant: I e I 11 en ts coin 
Web site : w w v .  mi er i cane I em en ts . co in 

Company: American Gas Group 
Address: 6055 Brent Dr., Tolcdo, OH 436 1 1 .  U S A  
f'hone: + I  4 19-729-7732, 800-47 1-70 13 
Fax: + I  4 19-729-24 1 1 
Web s it e : www. a n m  i can cas $1 o u 11. c on1 

Company: AMVAC Chcmical Corporation 
Address: 4 100 E. Washington Boulevard. Los Angeles. 
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CA 90023, USA 
Phone: + I  323-264-39 10 
Fax: + I  323-268-1028 
Web site: \~~~~\~.arnvac-chemical .coi i i  
Parent Company: American Vanguard Corporation (USA) 

Company: Apache Nitrogen Products Inc. 
Address: P.O. Box 700, Benson, AZ 85602, USA 
Phone: + I  520-720-22 17 
Fax: + I  520-720-4158 
E-mail: anpinapaclienitro.com 
Web site : \nvw. apach cn i fro. c 0111 

Company: Aquashade Inc. 
Address: W175 NI 1163 Stonewood Dr., Ste. 234, 
Gerinantown, WI 53022, USA 
Phone: + I  800-558-5 106 
Web site : \nv\v. aq uash ad e . coin 

Company: Arvesta Corporation 
Address: 100 First St., Ste. 1700, San Francisco, CA 94 105, 
USA 
Phone: + I  415-536-3480 
E- m a i I : : 11 kau fiii an i i (3 arv e s ta . c o n i  
Web site: w\w.arvesta.coin 
Parent Company: Arysta Lifescience Corporation, Japan 

Company: ASARCO 
Address: 2575 E. Camelback Kd., Ste. 500, Phoenix, AZ 
85016, USA 
Phone: + 1 602-977-6500 
Fax: + I  602-977-6700 
Web site: w\vw.asarco.coni 
Parent Company: Grupo Mexico SA de C.V. (Mexico) 

Company: Aristech Chemical Corporation, now Sunoco 
Chemicals (US) 

Company: Ashland Inc. 
Address: 50 E. River Center Boulevard, P.O. Box 391, 
Covington, KY 4 10 12-039 I ,  USA 
Phone: + I  859-815-3333 

E-m a i I : info :$ash I and . com 

Web site: \vwv.ashland con1 

Stock listing: NYSE: ASH 

Fax: + I  859-815-5053 

Company: Atofina Chemicals Inc. 
Address: 2000 Market St., Philadelphia, PA 19 103-3222, 
USA 
Phone: + I  215-419-7000, + I  800-225-7788 
Fax: + I  2 15-4 19-759 1 
E-mail: webmaster~,ato.coiii 
Web site : www. arkeiii acrou p . co m 

Parent Company: Arkema Group (France), Subsidiary of 
Total (France) 

Company: Avitrol Corporation 
Address: 7644 E 46"'St., Tulsa, OK 74145, USA 
Web site: w w v .  av i ti-o I .  c o ni 

Company: Baker Petrolite Corporation 
Address: 12645 West Airport Boulevard, Sugar Land. TX 
77478. USA 
Phone: + I  28 1-276-5400 
Web site : \v\v\v. bakerh u oh e s coin 1 b ak erpe t I o I i t  c 
Parent Company: Baker Hughes (USA) 

Company: BASF Agricultural Products Group 
Address: 3000 Continental Dr., North, Mount Olive, NJ 

Phone: + I  973-426-2600 
Fax: + 1 973-426-26 10 
Web site: www.cyaiiainid.coiii* ~ ~ w . a i y o .  basf'.com 
Note: Merger of American Cyanamid with BAS1 ACi 
(Germany) 

07828-1234, USA 

Co m pan y : BAS F Co r po ration 
Address: 3000 Continental Dr., North, Mount Olive, N J  

Phone: + I  973-426-2600 
Fax: + 1 973-426-26 10 
Web s i tc: \wv\\~. cyan air1 id ,corn, \vw\v. acl-o bas 1'. c o i i i  

Note; Merger of  American Cyanainid with BASF AG 
(Germany) 

07828-1234, USA 

Company: Beclter Underwood Inc. 
Address: 801 Dayton Ave., Ames, IA 50010, USA 
Phone: + 1 5 15-232-5907 
Web site: \v\\ w.beckel-uniier\vood.coni 

Company: Bell Laboratories, Inc. 
Address: 3699 Kinsman Boulevard, Madison. WI 53704, 
USA 
Phone: + 1 608-241 -0202 
Fax: + I 608-24 1-963 I 
E-mail: ernea(irbelllabs.coiii 
W c b site : \v\v\v be I I 1 a bs . co i i i  

Company: Bonide Products, Inc. 
Address: 6301 Sutliff Kd., Oriskany, N Y  13424. USA 
Phone: + I  3 15-736-823 1 

Web site : W\Y\Y. boil id e prod ii c I s . corn 
Fax: + I  3 15-736-7582 

Company: Borden Cheniical Inc. 
Address: I80 East Broad St., C ~ l ~ i i i i b ~ i ~ .  OH 432 I5-3799? 
USA 
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Phone: + I  614-225-4000 
Fax: + I  502-560-5260 
Web site : IWYW. b orden c h em. corn 
Parent Company: Borden Family of Companies, Kohlberg 
Kravis Roberts & Co. 

Company: Buckrnan Laboratories, Inc. 
Address: 1256 No. Mclean Boulevard, Memphis, TN 
38108, USA 
Phone: + I  901-278-0330 

Web site : \ww. bu c kiii an. con1 
Parent Company: Bulab Holdings, Inc. (USA) 

Fax: + I  90 1-276-5343 

Company: Cargill Crop Nutrition 
Address: 12105 Lynn Ave. South, Savage, MN 55378, 
USA 
Phone: + 1 800-527-749 1 
Web site: www.cargi I Il'erli I izer.com 

Company: Cedar Chemical corporation went into 
bankruptcy March, 2002 

Company: Celite Corporation 
Address: 137 West Central Ave., Lompac, CA 93436, USA 
Phone: + I  805 737 2455, 800 893 4445 
Fax: + I  805 737 5699 
E-ma i I : in fofi:woi-l din i n era I s . c om 
Web site : LVWV. wo rl dni i ne I-a I s . coin 
Stock listing: NYSE: Y 
Parent Company: World Minerals, sub. of Allegheny 
Corporation (US) 

Company: Cerexagri Inc. - North America 
Address: 630 Freedom Business Center, Ste. 402, King of 
Prussia, PA 19406, USA 
Phone: + I  610-491-2800, + I  800-438-6071 
Fax: + I  6 10-49 1-280 1 
Web site: \vvm , ce I-exagi . c om 
Parent Company: ATOFINA (France), Subsidiary ofTotal 
(France) 
Note As of January 1 ,  200 I ,  the Agrichemicals Division of 
Elf Atochem became Cerexagri, Inc. 

Company: Certis USA, LLC 
Address: 9145 Guilford Rd., Ste. 175, Columbia, MD 
21046, USA 
Phone: + 1 800-847-5620 
Web site: C\'\~\v.cel.tisusa.coiii 

Company: C F  Industries Inc. 
Address: One Salem Lake Dr., Long Grove, IL 60047, USA 
Phone: + I  847-438-9500 
Fax: + 1 847-438-02 1 1 

E-mail: coiitact~~)c,ctlndustries.coni 
Web site: w\\.w.clindLi~trie~ coi i i  

Company: Chemical Company, The 
Address: 19 Narragansett Ave., P. 0. Hou 436. Janiestown. 
RI 02835, USA 
Phone: 4- I 40 1-423-3 I00 
Fax: + 1 40 1-423-3 102 
Web site: \vww.tliliecIieiiico.com 

Company: Chemical Lime Co. 
Address: P.O. Box 98504, Fort Worth, TX 76 185, USA 
Phone: + 1 8 17-732-8 164 
Fax: + I  8 17-732-8564 
E- nia il : so Iu t i on !&;el1 e m i c a I I i me. c om 
Web site: ~v\nll.clieinicallime.com 
Parent Company: Lhoist Group (Belgium) 

Company: Chemical Products Corporatioil 
Address: 102 Old Mill Rd., P.O. Box 2470, Cartersvillc. 

Phone: + I  770-382-2144 
Fax: + I  770-386-6053 
E-m a i 1 : c pc sa I es ($in i ri d s 11 r i n 2. c om 
Web site : \ww. chem i c a I produc tsc o1.r). c o 111 

GA 30120-1692, USA 

Company: Chevron Phillips Clicmical Company LP 
Address: 130 I McKinney St., Houston, TX 770 10-3030, 

Phone: + I  713-289-4100 
E- ma i I  : pi-odu c ts@cpch e m .  coi i i  

Web site : ~ m w .  c pc li e 111. corn 
Parent Company: Joint venture of Phillips Petroleum and 
ChevronTexaco (US) 

P.O. BOX 3766, HoustoI1, TX 77253-3766, USA 

Company: ChevronTexaco Corp. 
Address: 575 Market St., Sail Francisco, CA 94 105, USA 
Phone: + 1  4 15-894-7700 
E-mail: coiiiiiienl~~,chevi-ontcu~i~o c o i n  

Web site: iv\?r\v el-ievi oiitcuco com 
Stock listing: NYSE CVX 

Company: Cleary Chemical Corp. 
Address: 178 Ridge Rd., Dayton, OH 088 10, USA 
Phone: + 1 800-524-1 662 
E-mail: info@cleai \ clieinical corn 
Web site: W\\\Y clcarychcinical corn 

Company: Continental Lime Inc. 
Address: 670 East 3900 South, Ste. 205, Salt Lake City, 
UT 84107, USA 
Phone: + 1 80 1-262-3942 
Fax: + I  801-264-8039 
Web site: \V\VLV. coil t in en tal I i m e coin 
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Company: C. P. Hall Company, The 
Address: 3 1 1 S. Wacker Dr., Ste. 4700, Chicago, IL 60606, 
USA 
Phone: +1 312-554-7400 
Fax: + 1 3 12-554-7499 
Web site: www.cphall.com 

Company: Creanova Inc. 
Address: 220 Davidson Ave., Somerset, NJ 08873, P.O. 
Box 682 1. Somerset, NJ 08875-682 I ,  USA 
Phone: + I  732-560-6800 
Fax: + I  732-560-6958 
Web site : \vww. c re an ovai n c . coin 
Parent Company: Degussa AG (Germany) 

Company: Crompton Corporation 
Address: One American Lane, Greenwich, CT 0683 1-2559, 
USA 
Phone: + I  203-552-2000 
Fax: +1 203-353-5424 
E-m a il: crom pton 1 i @jni ni cwe b. c o ni 

Web site: w\Yw.eroinl,toncorp.com 
Stock listing: NYSE: CK 
Note. Formed September I ,  1999, by the merger of 
Crompton & Knowles Corporation (USA) and the Witco 
Corporation (USA). 

Company: Crowley Chemical Co. 
Address: 261 Madison Ave., New York, NY 10016, USA 
Phone: +1 212-682-1200 
Fax: + I  2 12-953-3487 
E-m a i I : in 1.0 ((3 crow l e )  ch em i ca I c oni 
Web site: W\YW croalcvchemical com 

Company: Crown Technology Inc. 
Address: 75 13 E. 96"'St., P.O. Box 50426, Indianapolis, IN 

Phone: + 1 3 17-845-0045 
Fax: + 1 3 17-845-9086 
E-mail: inlo:'c^crowiitech.cuin 
Web site: \v\vw.ci-o\.vntech.coni 

46250-0426, USA 

Company: CTC Organics 
Address: 792 Windsor St. SW, P.O. Box 6933, Atlanta, GA 
303 15, USA 
Phone: + 1 404-524-6744 

Company: Cytec Industries Inc. 
Address: 5 Garret Mountain Plaza, West Paterson, NJ 
07424, USA 
Phone: + 1 973-357-3 100, 800-652-60 I3 
Fax: +1 973-357-3065 
E-mail: info@,gni.c)tec coin 
Web site: vww c\;tec.com 

Company: Degesch America Inc. 
Address: P.O. Box 116, Weyers Cave, VA 24486, USA 
Phone: + 1  800-330-2525, 540-234-928 I 
Fax: + I  540-234-8225 
E-mail: infoir7!degescliarnerica,coiii 
Web site : \v\nv. de cesc h am e r i ca coin 

Company: Delta Chemical Corporation 
Address: 260 1 Cannery Ave., Baltimore. MD 2 1226- 1595. 
USA 
Phone: + I  410-354-0100, 800-282-5322 
Fax: + I  410-354-1021 
Web site : nww. de I Lac hem i ca I .  co rn 

Company: Dow AgroSciences LLC 
Address: 9330 Zionsville Kd., Indianapolis, IN 46268- 
1054, USA 
PhoI1c: + 1  800-891-9157 
Fax: + I  800-905-7326 
E-mail: iiifoiL;%do\lia~ro.coin 
Web site: vvw\v. d owagro. c on? 
Stock listing: NYSE: DOW 
Parent Company: Dow Chemical Co. (US) 

Company: Dow Chemical Company 
Address: 47 Building, Midland, MI 48674, USA 
Phone: + 1 989-636- 1000 
Fax: +1 989-636-7238 
Web site: ww~v.dow.coin 
Stock listing: NYSE: DOW 

Co m pa n y : D re xe I C he i n  ica I C o in pa n y 
Address: P.O. Box 13327, Memphis, TN 381 13-0327. 
USA 
Phone: + I  901 774 4370 
Fax: +1  901 774 4666 
E-mail: di-excliemfl,bellsoutli.net 
Web site : \ww. clrexcliem . coni 

Company: DuPont (E.I. du Pont de  Neniours & Co.) 
Address: DuPont Building. 1007 Market St., Wiliiiington. 
DE 19898, USA 
Phone: + 1 302-774-1 000, US  only 800-44 1-75 15 
Fax: + 1 302-774-732 I 
E- m a i I : in foillid u 1-1 on t . corn 
Web site : www, d u pon t . con1 
Stock listing: NYSE: DD 

Company: DuPont Crop Protcction 
Address: 1007 Market St., Wilmington, DE 19898, LJSA 
Phone: + I  888-638-7668 
Web site: www.cropi)rolectioii.dur,on~ corn 
Stock listing: NYSE: DD 
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Company: Eagle Picher Industries Inc. 
Address: Eagle Picher Filtration & Minerals, Inc, 9785 
Gateway Dr., Ste. 1000, Reno, NV 8952 I ,  USA 
Phone: + I  775-824-7600 
Fax: + I  775-824-76-1 
E-mail: iiiitierals~~e),ea~le~ichei-.com 
Web site: immv.epcorp.com 
Parent Company: Eagle Picher Inc. (USA) 

Company: Eastman Chemical Co. 
Address: 100 North Eastman Rd., P.O. Box 5 1 I ,  Kingsport, 

Phone: +1 423-229-2000 
Fax: + I  423-229-1351 
E-mail: iiifo/ii),eastnian.com 
Web site: ~\ww.eastman.corn 
Stock listing: NYSE: EMN 

TN 37662-5075, USA 

Company: Ecogen Inc. 
Address: 2005 West Cabot Boulevard, Langhorne, PA 
19047, USA 
Phone: + I  215-757-1590 
Fax: + I  2 15-757-2956 

Company: EDEN Bioscience Corp. 
Address: 3830 Monte Villa Pkwy., Ste. 100, Bothell, WA 
9802 I ,  USA 
Phone: + I  425-806-7300, 888-879-2420 
Fax: + I  425-806-7400 
E-mail: messenrrerfiredenbio.cotn - 

Web site: wwv.edenbio.com 
Stock listing: NASDAQ: EDEN 

Company: El Dorado Chemical Company 
Address: 1950 Alpha Rd., Ste. 100, Rockwell, TX 75087, 
USA 
Phone: + I  800-264-2853 
E-mail: information($eldoradoclieinical.coni 
Web site: \Yww.eldoradoclieinical.eoiii 
Parent Company: LSB Industries (US) 

Company: Elston Manufacturing Co. 
Address: 706 No. Weber, Sioux Falls, SD 57103, USA 
Phone: + I  800-845- I385 
Web site : nww. e I s t 11 t i  ni fg. coin 

Company: Emerald BioAgriculture Corp. 
Address: 3125 Sovereign Dr., Ste. B, Lansing, MI 4891 I -  
4240, USA 
Phone: +1 517-882-7370 

Web site: ww\\..enici.aldbio.coin 
Fax: + 1 5 17-882-7560 

Company: EM Industries Inc. 
Address: 7 Skyline Drive, Hawthorne, NY 10532. U S A  
Phone: + 1 9 14-592-4660 

Web site: ww\y.eniiiidustries.corn 
Stock listing: Frankfurt SE: MRK; Zurich SE 
Parent Company: Merck KgaA (Germany) 

Fax: +1 914-592-9469 

Company: Entek Corporation 
Address: 6835 Deerpath Rd., Ste. E, Elkridge, MD 2 1075. 
USA 
Phone: + 1 800-760-7 I50 
Fax: + I  410-579-1633 
E-mail: entek~~entcl<corp.com 
Web site : w\vw. cn tekcorp . coin 

Company: Equistar Chemicals LP 
Address: 122 1 McKinney St., I-louston, T X  770 10. P.O. 
Box 2583, Houston, TX 77252-2583. USA 
Phone: + I  713-652-7300 
Fax: +1 713-652-4151 
Web site : wmv.  cqu is tarc h cni com 
Parent Company: 70% owned by Lyondell Chemical 
Company (USA), 30% owned by MillenniLim Chemicals 
(USA) 

Company: Exxon Mobil Chemical Company 
Address: 1350 1 Katy Freeway, Houston, TX 77079- 1306, 
USA 
Phone: +1 281-584-7600 
Fax: + I  281-870-6661 
E-mail: inl'o!~~exxoninobiIcl-iemical.coin 
Web site: \~~~~.\i.exxoiiniobiIclictnical.coiii 
Parent Company: Exxon Mobil Corporation (USA) 

Company: Fairmount Chemical Company 
Address: 117 Banchard St., Newark, NJ 07105, USA 
Phone: +1 973-344-5790 

Stock listing: OTC: FMTC.OB 
Fax: + I  973-690-5298 

Company: Ferro Corporation 
Address: 100 Lakeside Ave.. Cleveland, OH 44 I 14, USA 
Phone: + I  216-641-8580 
Web site : w\v\v. fe rro . corn 

Company: FMC Agricultural Products Group 
Address: 1735 Market St., Philadelphia, PA 19103. lJSA 

Phone: + I  2 15-299-6000 
Fax: + I  215-299-6568 
E-mail : in fo(& fine . con1 
Web site: w w v .  fm c . c om 
Stock listing: NYSE: FMC 
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Company: Georgia Gulf Corporation 
Address: 400 Perimeter Center Terrace, Suite 595, P.O. 
Box 105197, Atlanta, Georgia 30346, USA 
Phone: +I 770-395-4500 
Fax: + 1 770-395-4529 
Web site : MW w . georg i agu I 1.. corn 
Stock listing: NYSE: GGC 

Company: Georgia-Pacific Corporation 
Address: 133 Peachtree St., N.E., Atlanta, GA 30303, USA 
Phone: + I  404-652 1-4000 
Fax: + I  404-230-1674 
Web site: tw-w.ep.com 
Stock listing: NYSE: G P  
Parent Company: Georgia Pacific Group (US) 

Company: GFS Chemicals Inc. 
Address: P.O. Box 245, Powell, OH 43065, USA 
Phone: + 1 877-534-0795 (US and Canada), 740-88 1-550 I 
(International) 

E- 111 a i 1: e fsch em (G,i$sc h e in I c d I s c om 
Web site: \v\vw zfschernicals con1 

Fax: + I  740-881-5989 

Company: Gowan Company L.L.C. 
Address: P.O. Box 5569, Yuma, AZ 85366-5569, USA 
Phone: +1 520-783-8844, 800-883-1 844 
Web site : www . rowanco . coin 

Company: Great Lakes Chemical Corporation 
Address: 9025 No. river Rd., Ste. 400. Indianapolis, IN 
46240, USA 
Phone: + I  3 17-7 15-3000 
Fax: +1 317-715-3050 
E-mail: info@elcc.coni 
Web site: w\v\\..ri.eatlal<escheiii.com 
Stock listing: NYSE: GLK 

Company: Great Western lnorganics 
Address: 17400 Highway 72, Arvada, CO 80007, USA 
Phone: +I 303-423-9770 
Fax: +1 303-423-9772 
E- ilia il : iyv i 46 (Z,c s . coin 
Web site : \v\v\v. grea twes tern in orean i cs . con1 

Company: Griffin L.L.C. 
Address: 2509 Rocky Ford Rd., P.O. Box 1847, Valdosta. 
GA 31601, USA 
Phone: + I  229-242-8635 

Web site: \v\vw. r r  i ffi n I I c. com 
Fax: ++1 229-244-5813 

USA 
Phone: + I  972-985-8877, 800-248-6907 

Web site: \ w ~ v .  eus taf'son . con1 
Fax: + I  972-985-1696 

Company: Halocarbon Products Corporation 
Address: P.O. Box 66 1, River Edge, NJ 0766 I ,  USA 
Phone: + I  20 1-262-8899 
Fax: + 1 20 1-262-00 19 
E-mail: inl'onhalocarbon.cc,m 
Web site : www. ha I ocarbon . c om 

Company: Harcros Chemicals Inc. 
Address: 5200 Speaker Rd., P.O. Box 2930, I<ansas Cily. 

Phone: + I 9 13-62 1-7747 

E-m a i I : cu s t set-v@ Ii arc rosc I1 c tn . c o ni 

Web site: w v w .  h arc rosc h en1 . c on1 

KS 66 1 10-2930, USA 

Fax: + 1 9 13-62 1-7746 

Company: Helena Chemical Company 
Address: 225 Schilling Blvd, Collierville, TN 380 17. USA 
Phone: + I  90 1-76 1-0050 

E-ma i I : h ccsa les@,h e I en acli em I c al coin 

Web site: \vww helenachern~cal con1 

Fax: + 1 90 1-76 1-5754 

Company: Hercules Inc. 
Address: 13 13 North Market St., Wilmington, DE 19894- 
0001, USA 
Phone: +I 302-594-5000 
Fax: + I  302-594-5400 
Web site: \v\.\rw. he I-c . c on1 
Stock listing: NYSE: HPC 

Company: Honeywell Performance Polymcrs & 
Chemicals Inc. 
Address: Honeywell Specialty Materials, I0 I Columbia 
Rd., P.O. Box 1057, Morristown, N J  07962. USA 
Phone: + I  800-322-2766 
Fax: + I  973-455-5000 
Web site : \vwiv. spec i a I tvch em. corn 
Stock listing: NYSE: tlON 
Parent Company: Honeywell International Inc. (US) 

Company: Hurnmel Crotori Inc. 
Address: 10 Harmich Rd., South Plainfield. NJ  07080- 
4899, USA 
Phone: + 1 908 754 I800 
Fax: + I  908 754 1815 
E-mail: sales~~h~irnniclcroton.~oi i i  
Web site : \\ww. Iiii nim e I croron . c om 

Company: Gustafson LLC 
Address: 1400 Preston Rd., Ste. 400, Plano, TX 75093, 
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Company: Huntsman Corporation 
Address: 500 Huntsinan Way, Salt Lake City, U T  84108, 
USA 
Phone: + I  80 1-584-5700, 800-42 1-24 I 1 
Fax: + I  801-584-5781 
E-mail : i nfo@,liuii t sin an. coin 
Web site: \.t '~\r~.Iiuntsmaii,coin 

Company: ICC Industries Inc. 
Address: 460 Park Ave., New York, NY 10022, USA 
Phone: + I  212-521-1700 

E-mail: tradin~(L72icccliein.coiii 
Web site: \Y\~Tv.icccheni.com 

Fax: + I  2 12-52 1-1 970 

Company: IMC Chemicals 
Address: 9401 Indian Creek Pkwy., Ste. 1000, Overland 
Park, KS, USA 
Phone: + I  800-837-2775 
Web site: \?l\~~v.iinccliemicals.coin 
Parent Company: IMC Global Inc. (USA) 

Company: Indofine Chemical Company Inc. 
Address: P.O. Box 473, Soinerville, NJ 08876, USA 
Phone: +I 908-359-6778, 888-463-6346 
Fax: + 1 908-359- 1 179 
E-mail : chemical (22 in do fi n cc hem i cal . c om 
Web site : WTVW. i ii d o ti i iech em i ca I .  con1 

Company: lnternational Specialty Products 
Address: 1361 Alps Rd., Wayne, NJ 07470 (USA) 
Phone: + I  973-628-4000 
Fax: + I  973-628-400 1 
Web site: ~\;\.vw.isgeo~i,.com 

Company: lnternational Sulfur Inc. 
Address: P.O. Box 61 1, Mt. Pleasant, TX 75456-061 I ,  
USA 
Phone: + I  903-577-5500, 800-828-7857 
Fax: + I  903-577-5540 
E-ni a il : i su I 1)Ii u 1.64 in te i-n a t i onal s ti I pli u r . com 
Web site: ~ww.internatiotialsu~pliui-.coiii 

Company: Interstate Chemical Corporation 
Address: 2797 Freedland Rd., P.O. Box 1600, Hermitage, 

Phone: + I  724-981-3771 
Fax: + I  724-98 1-3675 
Web site: \yw\.v.interstatechem ical.com 

PA 16148-0600, USA 

Company: Janssen Pharmacuetica Products, L.P. 
Address: 1 I25 Trenton-Harbourton Rd., Titusville, NJ 
08560, USA 
Phone: +I 609-730-2000 

Fax: + I  609-730-2323 
Web site : WLVW. j an sse t i .  c om 
Stock listing: NYSE: JNJ 
Parent Company: Johnson & Johnson (USA) 

Company: J. J. Mauget Company 
Address: 5435 Peck Rd., Arcadia, C A  91006, USA 
Phone: + 1 626-444- 1057 
Web site: \ w w .  iii au get. coin 

Company: Kerr-McGee Chemical LLC 
Address: Kerr-McGee Center, 123 Kobert S .  Kerr Avc.. 
Oklahoma City, OK 73 102, USA 
Phone: +1 405-270-13 13, 800-786-2556 
Fax: + I  405-270-3029 
Web site : www. ken-- in c gee. c om 
Stock listing: NYSE: KMG 
Parent Company: Kerr-McGee Corporation ( U S A )  

Company: KMG Chemicals Inc. 
Address: 106 1 1 Harwin Dr., Ste. 402, Houston, T X  77036, 
USA 
Phone: + I  713-988-9252 
Fax: + I  713-988-9298 
Web site : wc\;\v. km g b , c om 
Stock listing: Nasdaq Small Cap: I<MG 

Company: LaKoche Industries Inc. 
Address: 1 100 Johnson Ferry Rd., NE,  Atlanta, G A  30342, 
USA 
Phone: + 1 404-85 1-0300 
Fax: + I  404-851-0317 
Web site : ~ v w w ,  1 aroc 11 e i n  d . corn 

Company: Lebanon Seaboard Corp. 
Address: I600 E. Cumberland St., Lebanon, PA 17042, 
USA 
Phone: + I  800-233-0626 
Fax: + I  7 17-273-9466 
E-mail: customei-sercvice'~~ii)lrbsea.corn 
Web site: \v\\;w.lebsea.coin 

Company: Liphatech, Inc. 
Address: 3600 West Elm St., Milwaukee 53209. 
Wisconsin, USA 
Phone: + 1 888-33 1-7900 

Web site: \ .~~v.I ipl ia tech.coni  
Fax: + I  4 14-247-8 I66 

Company: Lyondell Chemical Company 
Address: 122 1 McKinney, Houston, T X  770 10, P 0 Bo\ 
3646, Houston, 1X 77253-3646, USA 
Phone: + 1 7 13 652 7200 
E-mail: ~nfi,iil:l\ioiidcll con1 
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Web site: ~ v w v .  I yon de I I .  c oiii 
Stock listing: NYSE: LYO 

Company: Mallinckrodt Baker Inc. 
Address: 222 Red School Lane, Phillipsburg, NJ 08865, 
USA 
Phone: + I  908 859 2151, I n  USA: 800 582 2537 
Fax: + I  908 859 6905 
E-mail: infombiktmkg coin 
Web site: u\ww niallbakcr.com 

Company: M & R Durango, Inc. Insectary 
Address: P.O. Box 886, Bayfield, CO 8 1 122, USA 
Phone: + I  970-259-352 I 
Fax: + I  970-259-3857 
E- in a i 1: m ai I t@good bu r . c om 
Web site: wwv.Coodbug.com 

Company: Matheson Gas Products, see Matheson Tri-Gas 
(US) 

Company: Matheson Tri-Gas Corporation 
Address: 959 Route 46 East, P.O. Box 624, Parsippany, NJ 

Phone: + I  973 257 1100 
Fax: + I  973 257 9393 
E-mail: info;~mathcson-tri~as.coi?i 
Web site: ~ ~ ~ ~ ~ ~ . i n a t h e s o n ~ a s . c o m  
Parent Company: Nippon Sanso Corporation (Japan) 

07054-0624, USA 

Company: Mclaughlin Gormley King Co. 
Address: 88 10 Tenth Ave. North, Minneapolis, MN 55427- 
4372, USA 
Phone: + 1 763-544-034 1 
Web site: w\vvw. m el;. c om 

Company: MFA Inc. 
Address: 201 Ray Young Dr., Columbia, MO 65201, USA 
Phone: + I  573-874-5 1 1 1 
Web site: ww\v. ni  fa- i n c . coin 

Company: MG Industries 
Address: 3 Great Valley Parkway, Malverii, PA 19355, 
USA 
Phone: + I  610-695-7400, + I  800-869-6644 
Fax: + I  6 10-695-7600 
Web site: \~~~\~.i7igindustries,coin 
Parent Company: Messer Group (Germany), a Hoechst 
Subsidiary of Aventis S. A. (France) 

Company: Micro Flo Company 
Address: P.O. Box 772099, Memphis, T N  38 1 17, USA 
Phone: + 1 800-45 1-846 1 
Fax: + 1 90 1-432-5 100 

E-mail: salesiilimicl-oflocoiiiI)aii\...com 
Web site: \~~\iW\y.microtlocoinpanv.com 
Parent Company: BASF Corp. (US) 

Company: Millennium Chemicals, Inc. 

Address: 230 Half Mile Rd , Red Bank, NJ 0770 I ,  USA 
Phone: + I  732-933-5000 

E-mail : feed backidni - i I lcn n i~iiiicheni cotii 
Web site: \VWM inillenniumclicm co in  

Stock listing: NYSE.  MCH 
Parent Company: Lyondell Chemical Co. (USA) 

Fax: + I  732-933-5200 

Company: Minerals Research & Development 
Address: One Woodlawn Green, Ste. 250, 200 E. 
Woodlawn Rd., Charlotte, NC 282 17, USA 
Phone: + 1 704-525-277 1 ,  800-334-04 17 (toll free) 
Fax: + I  704-527-8232 
E-mail: 
Web site : 11 w v .  in rdc . com 
Parent Company: Chemical Specialties Inc., Subsidiary ot 
Rockwood Specialties Inc. (US) 

Company: Mississippi Chcrnical Corporation 
Address: 3622 Highway 49 East, P.O. Box 388, Yazoo 
City, MS 39194-0388, USA 
Phone: + I  662-746-4 13 I 
Fax: + I  662-746-9158 
E-mail: coi.pconiiiii~inisscliein.coiii 
Web site: w\v\y.misscliem.coiii 
Stock listing: NYSE: GRO 
Parent Company: Terra Industries (USA) 

Company: Mississippi Lime Company 
Address: 7 Alby St., P.O. Box 2247, Alton, IL 62002- 
9004, USA 
Phone: + I  6 18-465-774 I ,  800-437-5463 

E- m a i I : in fb ($in i ss i ss i pp i I 1 rn c . coin 
Web site: ww\~.niississipgilime coin 

Fax: + I 6 18-465-7786 

Company: Monsanto Company 
Address: 800 N. Lindbergh Boulevard, St. Louis. MO 
63 167, USA 
Phone: + I  314-694-1000 
Web site: w\v\v. m o n san to. coin 
Stock listing: NYSE: MON 
Note: This is now a pure agric~iltiiral chemical and seed 
business. Monsanto’s chemical busincsscs were spun off to 
Solutia and the rcinainder purchased by Phartiiacia, 
Pharinacia distributed its remaining shares in Monsanto to  
its shareholders on August 13, 2002, making Moiisanto a 
co nip I ete I y i nde pc nde n t agr i chem i ca I coin pa ii y . 
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Company: Montana Sulphur and Chemical 
Address: P.O. Box 3 1 1 18, Billings, M T  591 07-1 1 18, USA 
Phone: + 1 406-252-9324 
Fax: +1 406-252-8250 
Web site: mo~itanas~ilpliur.coni 

Company: Morton International, now Rohm & Haas 
Inc. (US) 

Company: Navy Brand Manufacturing Co. 
Address: 3670 Scarlet Oak Industrial Boulevard, St. Louis, 
MO 63 122, USA 
Phone: +1 636-861-5500, 800-325-3312 

Web site : \vv \v , n av5,bran d . com 

Fax: + I  636-861-5509 

Company: Neogen Corporation 
Address: 620 Lesher Place, Lansing, MI 48912, USA 
Phone: + I  800-234-5333 

E- in a i 1 : n e oge n c o I-p @ ao I . con i 
Web site: \VN-W neoKen.com 

Fax: + I  517-372-0108 

Company: Nepera 
Address: 4 1 Arden House Rd., Harriman, N.Y. 10926, USA 
Phone: + I  845-782-1200 
Fax: + I  845-783-9713 
Web site: ni~~v.rutlierfordcheiiiicals.com nepera 
Parent Company: Rutherford Chemicals (USA) 

Company: Niacet Corporation 
Address: 400 47'" St., Niagara Falls, NY 14304, USA 
Phone: + I  716-285-1474, 800-828-1207 

Web site: www. n i ace t. co m 

Fax: + I  716-285-1497 

Company: NOR-AM Chemical Company, now Bayer 
Cropscience (Germany) 

Company: Noranda DuPont LLC, now NorFalco LLC 
(USA) 

Company: NorFaIco LLC 
Address: 6050 Oak Tree Boulevard, Ste. 190, 
Independence, OH 4413 I ,  USA 
Phone: + 1 2 16-642-7342 
Fax: + I  216-642-9169 
Web site : \nvw.  su 1 lii r i cac i d . com 
Parent Company: Noranda Corp. (Canada) and 
Falconbridge Corp. (US) 

Company: Nova Biogenetics, Inc. 
Address: 3353 Peachtree Rd., Ste. 942A, Atlanta, GA 
30326, USA 

Phone: + I  404-239-6087 
Web site: ~vww.novabiogcnetics.coni 

Company: Occidental Chemical Corporation 
(OxyChem) 
Address: Occidental Tower, 5005 LBJ Freeway, Dallas, 
TX 75244, USA 
Phone: + 1 972-404-3800 

E-mail: i n l b ~ ~ o x ~ c I i e ~ ~ i . c o m  
Web site : wvw . oxvchem . co rn 
Stock listing: NYSE: OXY 
Parent Company: Occidental Petroleum Corp., (USA) 

Fax: + I  972-404-3669 

Company: Occidental Petroleum Corporation 
Address: 10889 Wilsliire Boulevard, Los Angeles, CA 

Phone: + I  310-208-8800 
Fax: + I  3 10-443-6694 
E-mail: oxywebhi,oxy.com 
Web site: www.oxv.com 

Stock listing: NYSE: OXY 

90024-420 I ,  USA 

Coin pa n y : 01 in Co r po r a t io n 
Address: 50 1 Merritt Seven, Norwalk, CT 06856-4500, 
USA 
Phone: + I  203-750-3000 
Fax: + I  203-750-3292 
E-m a i I : i n fo $i!o 1 in corn 

Web site : \vw w. o I in . coin 
Stock listing: NYSE: OLN 

Company: Ortho Business Group, see Scotts Company, 
The 

Company: Osmose, Inc. 
Address: 980 Ellicott St., Buffalo, NY 14209. USA 

Fax: + I 7 16-882-5 134 
E- in a i I: i 11 fo @osm ose . corn 
Web site: w\vw.osmosc.coin 

Photic: + I  716-882-5905 

Company: OxyChem, see Occidental Clicmical 
Corporation 

Coin pa t i  y : Oza r li FI u o r i n e Spec ia I t ics 
Address: 1830 Columbia Ave., Folcroft, PA 19032, USA 
Phone: + I  6 10-522-5960 

E-mail: sizles~~~,ozal-ktl~lol-ine.coin 
Web site: \~\rw.ozar-ktluorine.com 
Parent Company: LithChem International Div. of Tosco. 
lnc. (USA) 

Fax: + 1 6 10-522-5969 
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Company: Pbi/Gordon Corporation 
Address: 12 17 West 12"'St.. Kansas City, MO 64 I0 1, USA 
Phone: + 1 8 16-42 1-4070, 800-82 1-7925 
Fax: + 1 8 16-474-0462 
E-mail: \Yebmasteri~pbirrordon.coiii 
Web site: \\nvw.pbi~ordon.coin 

Company: Penta Manufacturing Company 
Address: 50 Okner Parkway, Livingston, NJ 07039-1 604, 
USA 
Phone: + I  973-740-2300 
Fax: + I  973-740-1839 
Web site: www.pentainfq.com 
Parent Company: Penta International Corp. (US) 

Company: Pestcon Systems, Inc. 
Address: 1808 Firestone Pi-kwy., Wilson, NC 27893, USA 
Phone: +1 800-548-2778 
Fax: + 1 252-243- 1832 
E-mail : khaiii 111 (2 pes tcoii coin 
Web site: ww\v pestcon coiii 

Company: Pharmacia Aninial Health 
Address: 7000 Portage Rd., Kalamazoo, MI 49001-0199, 
USA 
Phone: + I  800-793-0596 
Fax: + I  800-984-9647 
Web site: \~~\-\y.pharinaciaali.coin 
Parent Company: Pfizer (USA) [absorbed Phartnacia 
Corporation (USA) 20031 

Company: Phelps Dodge Corporation 
Address: 2600 N. Central Ave., Phoenix, AZ 85004, USA 
Phone: + 1 602-366-8 I00 

Web site : w ~ v w .  p h e I psd odrre . coin 
Stock listing: NYSE: PD 

Fax: +1 602-366-8337 

Company: Philbro-Tech Inc. 
Address: One Parker Plaza, Fort Lee, NJ 07024, USA 
Phone: + I 20 1-944-6000 
Fax: + 1 20 1-944-79 16 
Web site: 1-1 t tp : //JVJV\V. pIi i bra- tee 11. c om 

Company: Philipp Brothers Chemicals Inc. 
Address: One Parker Plaza, 400 Kelby St., Fort Lee, NJ 
07024, USA 
Phone: + I  201 -944-6020 
Fax: + I  20 1-944-6245 
E-m a i I : in fo($ pli i bi-o- tee 11. coin 
Web site: ~~\~~\ . i ,h i l i~p-b l .o t l~ers .eo i i i  

Company: Phosphate Resource Partners Limited 

Partnership 
Address: 100 S. Saunders Rd.. Ste. 300. Lake Forest. It, 
60045, USA 
Phone: + I  847-739-1200 
Fax: + I  847-739-1617 
Web site: w\w.phosplp.coiii 
Stock listing: NYSE: PLP 
Parerit Company: IMC Global (USA) 

Company: Praxair Inc. 
Address: 39 Old Ridgcbui-y Rd., Danbul-y, CT 068 10- 
51 13, USA 
Phone: + I  800-772-9247, + I 7 16-879-4077 

Web site : www . pi-aua i r . con1 
Stock listing: NYSE: PX 

Fax: + I  800-772-9985, +1 716-879-2040 

Company: Prentiss Inc. 
Address: 21 Vernon St., C.B. 2000, Floral Park, N Y  
11001, USA 
Phone: + 1 5 16-326- 19 19 
Fax: +1 5 16-326-23 I2 

E- in a i I: info@ pren t i ss . con1 
Web site: w~~~\~ .prent i ss .co in  

Company : Prince Manufacturing Company 
Address: One Prince Plaza, P.O. Box 1009, Quincy, IL 
62306, USA 
Phone: + I 2 17-222-8854 
Fax: + I  2 17-222-5098 
E-mail: p r incc~;pr i i icen i~~.co t i i  
Web site: www.pi-incenifir.com 
Parent Company: Philipp Brothers Chemicals Inc.  (USA) 

Company: Pro-Outdoors 
Address: Corners Circle, Norcross, CA 30092, USA 
Phone: + 1 800-297-7947, + I  770-446- I983 

Web site : \vww . pro-ou t d oo I-s . corn 
Fax: + i 770-446-6823 

Company: Prodica LLC 
Address: 376 S. Valencia Ave., P.O. Box 2347. Brea, CA 
92823, USA 
Phone: + I  877-PRODICA 
E - m a i I : in Ib k4p r o d i c a. c o m 

Web site: \vww.unocal.coni 
Stock listing: NYSE: UCL 
Parent Company: Unocal Coi-p. (USA) 

Company: Pro-Serve Inc. 
Address: P.O. Box 161059,400 E. Brooks Rd.. Memphis. 
TN 38109, USA 
Phone: + I  877-776-7375 
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Fax: + 1 90 1-346-7 1 57 
W e b  site: \~~v\?I.pi-(~-set-veinc.com 

Company: Pursell Technologies Inc. 
Address: 201 W. Fourth St., Sylacauga, AL 35150, USA 
Phone: + I  703-305-7448 
E-mail: answersi~purselI.com 
Web site: \.\?llr.fertilizer.com 

Company:  Reilly Industries Inc. 
Address: 300 N. Meridian St., Ste. 1500, Indianapolis, IN 
46204, USA 
Phone: + 1  317-247-8141 

E-mail: wcbmaster:'ii),re i I Ivi nd. coin 
W e b  site: \.vw\?I.i-eillyincl.coin 

Fax: + I  3 17-248-6472 

Company:  Rhodia Specialty Phosphates 
Address: 259 Prospect Plains Rd. CN 7500, Cranbury, NJ 

Phone: + I  609-860-351 1 
Fax: + I  609-855-8704 
E-mail: brenda.\~iatkinsoni~,Lis.l-hodia.coiii 
W e b  site: \\;w.iIiodia-phos~liates.corn 
Parent  company: Rhodia Group SA (France) 

085 12-7500, USA 

Company:  Rice Company,  T h e  (TRC)  
Address: 1624 Santa Clara, Ste. 145, Roseville, CA 9566 I ,  
USA 
Phone: + I  9 16-784-7745 
Fax: + l  9 16-784-768 1 
W e b  site: i i ~ ~ ~ ~ . r i c e c o . c ~ ~  

Company:  Richman Chemical  Inc. 
Address: 768 N.  Bethlehem Pike, Lower Gwynedd, PA 
19002, USA 
Phone: + I  21 5-628-2946 

W e b  site: \vcv~~.ricIinianchei~iical.com 
Fax: + 1 2 15-628-4262 

Company:  Rio Tinto Borax (U.S. Borax) 
Address: 26877 Tourney Rd., Valencia, CA 91355- 1847, 
USA 
Phone: + I  661 287 5400 
Fax:+I 661 2875495 
W e b  site: wiv\v.borax.com 
Parent  Company:  Rio Tinto Group (Australia & U K )  

Company:  Rohm a n d  Haas Company 
Address: 100 Independence Mall West, Philadelphia, PA 

Phone: + I  215-592-3000 

E-m a i 1 : i n foi3l-o h m h aas , corn 

19 106-2399, USA 

Fax: + 1 2 15-592-3377 

W e b  site : \vtnv. 1.0 h in h aas , coin 
Stock listing: NYSE: ROH 

Company:  R.S.A. Corporat ion 
Address: 36 Old Sherman Turnpike, Danbury, CT 068 10. 
USA 
Phone: + I  203 790 8 I00 
Fax: + I  203 790 1709 
E-mail: IiSAStephiir),cs.coiii 
W e b  site: \\;\v\y.rsa-Col.n[)l.atiOti.c[)in 

Company:  Ruther ford  Chemicals 
Address: C/o Cainbrex Corporation, One Meadowlands 
Plaza, East Rutherford, NJ 07073, USA 
Phone: + I  888-283-4022 
E-m a i I : su san , os ti'ows k i ($ ru t h e ifoi-dc t i  e in i ca 1 s . co in 
W e b  site: \ v \ w .  1x1 the rfoi-d c h e in i c a I s . c 0171 
Stock listing: NYSE: CBM 
Parent  Company:  Cainbrex Corporation (US) 

Company:  Schenectady International Inc. 
Address: P.O. Box 1046, Schenectady, NY 1230 1 .  USA 
Phone: + 1 5 18-370-4200 

W e b  site : w+-w. s i i :i-ou 11. COI n 
Fax: + I  5 18-346-3 1 1 1 

Company:  Schering-Plough Animal Health Corp .  
Address: 10409 I St., Omaha, N E  68 127, USA 
Phone: + I  800-52 1-5767 

W e b  site : h t ti) : ,!/u s a. simli. co  m 
Parent  Company:  Schering-Plough Inc., USA 

Fax: + I  800-462-3720 

Company:  Scotts Company,  T h e  
Address: 41 S. High St., Ste. 3500, Columbus, OH 432 15. 
USA 
Phone: + I  614 719 5500 
Fax:+16147195754 
W e b  sit c : IVIVW. scot t sc oin piin y . co ti1 

Stock listing: NYSE: SMG 

Company:  Scott Specialty Gases Inc. 
Address: 6141 Easton Rd., Box 3 10, Pluinsteadville, PA 
18949, USA 
Phone: + I  2 15-766-886 I 

W e b  site: i\i\V\~.scott~,as.Coni 
Fax: + I  2 15-766-0320 

Company:  Sepro  Corpora t ion  
Address: I1550 N .  Meridian St., Ste. 600, Carinel, IN 
46032, USA 
Phone: + 1 3 17-580-8282 
W e b  site : wwiv. seiiro. corn 
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Company:  Shacco Inc. 
Address: 537 Atlas Ave., Madison, WI 53714, P.O. Box 
7190, Madison, WI 53707, USA 
Phone: + I  608-221-6200 
Fax: +1 608-221-6208 

Company:  Shield Industries, lnc. 
Address: 13 1 Sinokehill Lane, Woodstock, GA 30188, 
USA 
Phone: + I  770-5 17-6869 
W e b  site: ~~Tv\Y.bussi,rav.corn 

Company:  Sigma-Aldrich Co. 
Address: 3050 Spruce Street, St. Louis, MO 63 103, USA 
Phone: + I  3 14-77 1-5765, 800-52 1-8956 
Fax: + I  314-771-5757 
E-mail: custsei-v,~~sial,coin 
W e b  site: \ ~ ~ ~ . s i ~ m a - a l d i - i c h  corn 
Stock listing: Nasdaq: SIAL 

Company:  Sigma-Aldrich Fine Chemicals Division 
Address: 3050 Spruce Street, St. Louis, MO 63 103, USA 
Phone: + I  800-336-97 19, 800-52 1-8956 
Fax: + 1 800-368-466 1 
E-mail: SAFcust”&ial.com 
W e b  site: wc\rw.si~ma-aldricIi.coin 
Parent  Company:  Sigma-Aldrich Co. (USA) 

Company:  Simplot, J.K., Company 
Address: 999 Main St., Ste. 1300, Boise, ID 83702, P.O. 
Box 27, Boise, ID 83707, USA 
Phone: + I  208-336-21 10 
E-mail: jrs info@simnIot.coni - 

W e b  site: \+~vwr. s i in 111 o t. corn 

Company:  Sipcam Agro  USA, Inc. 
Address: 300 Colonial Center Parkway, Ste. 300, Koswell, 
GA 30076, USA 
Phone: + I  800-295-0733 
Fax: +1 770-587-1 115 
W e b  site: w\~~~~.sipcamar?roLisa.coin 
Parent  Company:  Sipcam Oxon Group (Italy) 

Company:  SIoss Industries Corporat ion 
Address: Chemical Division, 3500 35“’ Ave. North, P.O. 
Box 5327, Birmingham, AL 35207, USA 
Phone: + I  205-808-791 1 
Fax: + I  205-808-7948 
Web site : \Y\YW. s I oss. con1 
Parent  Company:  Walter Industries Inc. (USA) 

Company:  Spectrum Chemical Mfg. Corp.  
Address: 14422 South San Pedro St., Gardena, CA 90248- 
2027, USA 

Phone: + I  3 10-5 16-8000, 800-772-8786 
Fax: + I  3 10-5 16-75 12, 800-525-2299 
E-mail: sales[~~i~~cctrumclieinical co in  

W e b  site: \v~~w.specti-uniclieinic~il.e~~tn 

Company:  Stauffer  Chemical  Co., now Imperial 
Chemical Industry (ICI)  (UK) 

Company:  Stepan Company 
Address: 22 W. Frontage Rd., Northfield, I I .  60093, USA 
Phone: + I  847-446-7500 
Fax: + 1 847-50 1-2 100 
W e b  site: www.stcpan.com 

Company:  Sterling Chemicals Inc. 
Address: 1200 Smith St., Ste. 1900, Houston. ‘1.X 77002- 
43 12, USA 
Phone: + I  7 13-650-3700 
Fax: + I  713-654-9551 
W e b  site: \V\YW. ski-l in gc h em i cal s. c om 
Stock listing: Nasdaq: STXX.OB 
Parent  Company: Sterling Chemicals Holdings Inc. (US) 

Company:  Stoller Enterprises, Inc. 
Address: 4001 W. Sam Houston Pkwy., North, Ste. 100, 
Houston, TX 77043, USA 
Phone: + I  800-539-5283 
W e b  site : \V\YW. s t o I I e 1-u sa. co ni 

Company:  Sunoco Chemicals 
Address: Ten Penn Center, 1801 Market St.. Philadelphia. 
PA 19103, USA 
Phone: + I  215-977-3321, 800-481-7840 
Fax: + I  2 15-977-3470 
E-mail: inlb~~sunococIieni,cotn 
W e b  site : IV\Y\V. su t i  ococ I1 tin, coin 
Stock listing: NYSE: SUN 
Parent  Company:  Sunoco Inc. (USA) 

Company:  Sybron  Chemicals, Inc., now Bayer AG 
(G e r in a n y) 

Company:  TCI America 
Address: 92 1 1 North Harborgate St., Portland, OR 97203, 
USA 
Phone: + I  800-423-86 16 

E-mail: webiiiasterjllj,tciai~ici-ica.corn 
W e b  site: www.tcianicrica.cc,ni 
Parent  Company:  Tokyo Chemical Industry. l.td. ( T K K )  

Fax: + I  503-283-1987 

(Japan) 

Company:  T e r r a  lndustr ics  Inc. 
Address: 600 Fourth St., Box 6000, Sioux City, lA 5 1 101 
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Phone: + I  712-277-1340 
Fax: + I  7 12-2770-7364 
E-mail: webmana~er!~terraiiidtisti-ies.c(~m 
Web site : www . terrai n dus t r i es .coin 
Stock listing: NYSE: TRA 

Company: Terra Nitrogen Company L.P. 
Address: 600 Fourth St., P.O. Box 6000, Sioux City, IA 
5 1  101, USA 
Phone: + 1 7 12-277- 1340 
Fax: + I  7 12-277-7364 
E-mail: c~ebmanarer~, te i -~~industr ics .coi i i  
Web site : w\vw. terran i tro l ie  11. coin 
Stock listing: NYSE: TNH 
Parent company: Terra Industries Inc. (USA) 

Company: TETRA Technologies Inc. 
Address: 25025 Route 1-45 North, The Woodlands, TX 
77380, USA 
Phone: + 1 28 1-367- 1983, 800-327-78 I7 
Fax: + 1  281-367-4306 
Web site : www. tetra tec . e om 

Company: Total Speciality Chemicals, Inc., now Atofina, 
subsidiary of Total (France) 

Company: Tull Chemical Company 
Address: 130 Burton St, P.O. Box 3246, Oxford, AL 
36203, USA 
Phone: +1 205 831 3845 
Fax :+ l205  831 1154 

Company: Union Carbide, now Dow AgroScierices LLC 
(USA) 

Company: Uniroyal Crop Protection, now Croinpton 
Corporation (USA) 

Company: United Agri Products (UAP) 
Address: ConAgra Foods, Inc., One ConAgra Dr., Omaha, 

Phone: +1 402-595-4000 
Web site: \\ww.mii.com 
Parent Company: Apollo Management (USA) 

NE 68 102-500 1, USA 

Company: Univertical Corporation 
Address: 203 Weatherhead St., Angola, IN 46703, USA 
Phone: +1 260-665-1500 
Fax: + I  260- 665-1400 
E-mail: phwalker~i2linsn.coni 
Web site : w-m-w.u n i vert i ca I .  con? 

Company: Upjohn Inc., now Pharinacia Animal Health 
(US) 

Company: U.S. Borax, now Rio Tinto Borax (US) 

Company : B i o S c i e 11 c c's 

Corporation 
Address: 870 Technology Way, Ste. 100. Libertyville, IL 
60048, USA 
Phone: + I  800-323-9597 
E-mail: vhcwebiiiastei.ivalent.coiy~ 
Web site: w\v\v, vaI e n t , con1 
Parent Company: Formerly the Agriculture Division of 
Abbott Laboratories. Now owned by Sumitomo Cheniical 
(Japan). In the US, products are sold by Valent U.S.A. 
Corp. 

V a lent U . S. A . /V  a le 11 t 

Company: Velsicol Chemical Corporation 
Address: 10400 w. Higgins Rd., Ste. 600. Kosemont. IL 
600 18, USA 
Phone: + I  847-298-9000 

E-mail: e~i,ertwoi.ld~velsicol.coln 
Web site: w\\..t\l.velsicol.com 

Fax: + 1 847-298-90 1 8 

Coin pa n y : Vu Ica n C h e m ica Is 
Address: 1200 Urban Center Dr.. Birmingham, 35242, 
P.O. Box 385014, Birmingham, AL 35238-5014, USA 
Phone: + I  800-633-8280 
Fax: +1 800-933-6039 
E-mail: contac tus~~vul .com 
Web site: \Y\~~v.vulcann~atei-ials.coin 
Stock listing: NYSE: VMC 
Parent Company: Vulcan Materials Company (LISA) 

Company: Wellmarlc International 
Address: 1100 East Woodfield Rd., Ste. 500, Schuiiiburg. 
IL 60173, USA 
Phone: +1 800-877-6374 
Web site : h ttp : //we I I in ai-k i n te i-nat i or1 a I .  coin 
Parent Company: Sandoz Agro Inc. (LISA) 

Company: West Agro, Inc. 
Address: 1 I100 N. Congress Ave., Icansas City, MO 
64153, USA 
Phone: + I  8 16-89 1 - 1600 

Web site : w\vw. u c s  t a ~ m .  c orn 
Fax: + I  816-891-1595 

Company: White Mountain Natural Products, Inc. 
Address: 2047 100'" St., Paton, 1A 502 17, USA 
Phone: + I  5 15-968-434 1 
E-mail : in lO(ir?,\yh i t em 011 I I  t a i n riatu ral .corn 
Web site: ~ ~ ~ ~ v . w h i t e i n o u i ~ t a i n i i a t t ~ r a l . c o i i i  

Coin pa n y : 
Laboratories, Inc. 

W ti i t  111 i r e  M i c r o - G e 11 I<es e a r c t i  
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Address: 3568 Tree Court Industrial Boulevard, St. Louis, 
MO 63 122, USA 
Phone: +1 800-777-8570 
W e b  site: wwv.wnimg.com 

Company:  Witco, now Cromptori Corporat ion (USA) 

Company:  World Metal  L L C  
Address: 104 Industrial Boulevard, Ste. 202, Sugar Land, 
TX 77478, USA 
Phone: +1 281-491-7474, 877-363-8257 
Fax: + I  28 1-49 1-7979 
E-mail : w me t al @,a0 I .  c om 
W e b  s it e : umw.woi-l dm et a1 I 1 c . c om 

Company:  World Minerals  Inc. 
Address: 130 Castilian Dr., Santa Barbara, CA 93 1 17, USA 
Phone: + I  805 562 0200 

F a x : + l  805 5620288 
E- ma i I : in fo@worl d m in era1 s . co m 
W e b  site : www.worl dni i n e I-al s. co in 

Stock listing: NYSE: Y 
P a r e n t  Company:  Allegheny Corporation (US) 

Company:  Zeneca Ag Products, now Syngenta 
(Switzerland) 

VENEZUELA 

Company:  Petroquimica d e  Venezuela (Pequiven) 
Address: Centro Corporativo, Torre Este, La Campina, 
Caracas, Venezuela 
W e b  site: ~ ~ ~ ~ ~ . ~ e q u i v e n . p c ' l v . c o m  
Parent  Company:  Petroleos de VenezLiela (PDVSA) 
(Venezuela) 
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Appendix C: Directory of Federal and International Regulatory Agencies: 
Environment and Pesticides 

ARGENTINA 

Argentina Environmental Agency 
Address: Ministerio de Desarrolloo Social y Medio 
Ambiente 
Av. 9 de Julio 1925 piso 18 of. 1807, Buenos Aires, 
Argentina 
Phone: +54 1 4381-5960 
Fax: +54 14383-6017 
Web site: ~~~~ilv.desarrollosocial.gov.ar 

AUSTRALIA 

Australia National Registration Authority (NRA) 
Address: John Curtin House, 22 Brisbane Ave, Barton, 
ACT 2600 Australia 
PO Box E240, Kingston, ACT 2604 Australia 
Phone: +61 2 6272 5852 
Fax:+61 262724753 
E-mail: nra.contaclnni-a.~Zov,au 
Web site : ~ w w .  ni-a. gov. au 
The NRA operates the Australian system which evaluates, 
registers and regulates agricultural and veterinary 
chemicals. Before an agricultural or veterinary chemical 
product can enter the Australian market, it must go through 
the NRA's rigorous assessment process to ensure that it 
meets high standards of  safety and effectiveness. 

Australia Department of Agriculture, Fisheries and 
Forestry 
Address: Edinund Barton Bldg., Broughton St., Barton, 
Canberra ACT 260 I ,  Australia 
Phone: +61 2 6272 3933 
E-mail: pIaiit.protectioii~~~affa KO\' au, for plant protection 
information 
Web site : w v w  . a ffa. eov. au 
Has the dual roles of  providing customer services to the 
agricultural, food, fisheries and forest industries, and 
addressing the challenges of natural resource management. 
It also helps build and promote the whole food and fibre 
chain froin paddock to plate for domestic and international 
markets. 

Australian Pesticides & Veterinary Medicines 
Authority 
Address: John Ciirtain I-louse, 22 Brisbane Ave, Barton, 
ACT 2600, Australia 
Phone: +6 1 2 6272 5852 
Fax:+61 262724753 
Web site: w\y\v.apvma.gov.au 

Responsible for the assessment and registration of 
pesticides and veterinary medicines and for their regulation 
up to and including the point of  retail sale. 

Environment Australia 
Address: Department of  the Environment and Heritage 
John Gorton Building, King Edward Terrace, Parkes ACT 
2600, GPO Box 787, Canberra ACT 2601, Australia 
Phone: +61 2 6274 11 1 1  
Fax: +61 2 6274 1123 
E-mail: cornments~quiriesfi~environn~ent.rrov.au 
Web site: www.erin.mv.au 
En v i roil men t Austral ia adv i ses the Coin mo n wen I t h 
Government on policies and programs for the protection 
and conservation ofthe environment, including both natural 
and cultural heritage places. 

AUSTRIA 

Austria Federal Environment Agency Ltd. 
Address: Spittelauer Lande 5 ,  A-1 090 Wien, Austria 
Phone: +43 1 3 1304-0 
Fax: +43 1 31304-5400 
Web site: wvw.ubavie.iy.at 

Austria Federal Ministry of Agriculture Forestry 
Environment and Water Management 
Address: Stubenring 1, 1012 Vienna, Austria 
Phone: +43 1 71 1 00-0 
Fax: +43 1 71 I 00-0 
Web site: W\ytv.lebensministel-ium.at 

BELGIUM 

Belgium Environmental Protection Agency 
Address: Vlaarnse Milieumaatscliappij (VMM) 
A. Van De Maelestraat 96, 9320 Ereinbodegem, Belgiiiin 
Phone: +32 053 72 62 1 1  
Fax: +32 053 77 71 68 
Web site: www.vinm.bc 

Belgian Interregional Cell for the Environment 
Address: Avenue des Arts 10-1 1 ,  1210 Brussels, Bel,' (riuin 

Phone: +32 2 227 57 01 
Fax: +32 2 227 56 99 
E-mail: ceIiiiaii-~~~irdeline.bc 
Web site: \w\v.irceline.be 
An agreement between the three Belgian regions (Flanders, 
Brussels and Wallonia) to deal with national and 
international environmental problems. 
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Belgium Department for the Environment 
Address: Vesalius Bldg., 7“’ FI, Pacheco Lane 19 Box 5 ,  

Phone: +32 2 210 45 32 
Fax: +32 2 210 48 52 
E-mail: environnient@,heaIth.fgov.be 
Web site: \~~w.envi ronment , fgov .be  

B-I0 10 Brussels, Bel,’ (1 I u I l l  

FYTO WEB 
Web site : \+ww. phyto\ve b . fgov. be 
A government data base for legal pesticides in Belgium 

BRAZIL 

Brazil Institute of Environment and Renewable Natural 
Resources 
Address: SAS Q. 05 Lt. 5 B I .H,  Ed. Subhevea, 70800-200 
Brasilia DF, Brazil 
Phone: +55 6 1 226 685 1 
Fax: +55 61 226 6851 
Web site: w w v .  i bania.rov.br 

BULGARIA 

Bulgarian Ministry of Environment and Water 
Address: Environmental Executive Agency 
136 Tsar Boris 111 Boulevard, 16 18 Sofia, Bulgaria 
Phone: +359 2 955 90 1 1  
Fax: +359 2 944 90 15 
Web site: w v \ v .  m oew. povrn. bg 

CANADA 

Canadian Centre for Occupational Health and Safety 
Address: 250 Main St. East, Hamilton, Ontario, L8N 1 H6, 
Canada 
Phone: + I  905-570-8094, + I  800-668-4284, (toll-free i n  
Canada and USA) 
Fax: + I  905-572-2206 
E-mail: custserv@,ccolis.ca 
Web site: wwv.ccohs.ca 
Provides information and advice about occupational safety 
and health matters in Canada and internationally. Offers 
telephone and mail inquiry services and print and electronic 
products on health and safety issues. 

Canadian Pollution Prevention Information 
Clearinghouse 
Address: The National Office of  Pollution Prevention 
Phone: + 1 800-667-9790 
Fax: +I 519-337-3486 
Web site: \iiLvw.ec.ac.ca!ci~nic 

Environment Canada 
Address: 35 1 St. Joseph Boulevard, Hull, Quebec 
K I A  OH3, Canada 
Phone: + I  8 19-997-2800, 800-668-6767 
Fax: + I  819-953-2225 
E-mail: enviroitifo@,ec.gc.ca 
Web site: \vcvw. ec . gc. c ii 

Canadian Pest Management Regulatory Agency 
Address: 2720 Riverside Dr., Ottawa, Ontario KIA OK9, 
Canada 

E-mail: pmra infoserv~~1ic-sc.ric.ca - 

Web site: ~~\vw.hc-sc.gc.ca!ptni-a-arla 
All products designed to manage, destroy, attract or repel 
pests that are used, sold or imported into Canada are 
regulated by the PMRA, a unit in  Health Canada. 

Fax: + I  613-736-3798 

CHILE 

C h ile En v i ron men t a 1 Protection Co m ni iss ion 
Address: Obispo Donoso N o  6, Providencia, Santiago, 
Chile 
Phone: +56 2 405 600 
Web site: m v w .  c on am a. c I 

CHINA 

China State Environmental Protection Administration 
Address: No.  I 15 Xizhimennei Nanxiaojie, Bei.jiiig 
100035, China 
Phone: +86 10 6615 3366 
Fax: +86 10 6615 1768 
Web site: w v w .  zli b. go v. cnien gI i sli 

CZECH REPUBLIC 

Czech Republic Ministry of the Environment 
Address: Nabrezi Edvarda Benese 4, Prague I -Mala 
Strana, Czech Republic 1 18 0 1 
Phone: +420 2 2400 2 I I 1 
Web site: W V M ’ . ~ ~ V . C ~  

DENMARK 

European Environincntal Agency 
Address: Kongens Nytorv 6, I050 Copenhagen K ,  
Den mark 
Phone: +45 3336 7 100 
Fax: +45 3336 7199 
E-mail: ceahkea.eu.int 
Web site: n ~ v w .  eea.eu, in t 
The European Enviroiimental Agency aims to support 
sustainable development and to help achieve significant 
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and measurable improvement in Europe's environment by 
providing timely, targeted, relevant and reliable 
information to policy making agents and the public. The 
home page of  EEA has links to environmental agencies in 
26 European countries. 

Danish Environmental Protection Agency (MST) 
Danish Ministry of the Environment 
29 Strandgade, DK-140 1 Kubenhavn I<, Denmark 
Phone: +45 33 66 01 00 
Fax: +45 33 32 22 27 
Web site: Iittp://inst.dk 
The Danish Environmental Protection Agency spheres of 
activity are concentrated on preventing and combating 
water, soil and air pollution. The Agency belongs under the 
Danish Ministry of the Environment and has some 360 
employees. 

Danish Ministry of  Food, Agriculture and Fisheries 
Address: Holbergsgade 2, DK- 1057 Copenhageii K, 
Denmark 
Phone: +45 33 92 33 01 
Fax: +45 33 14 50 42 
E-mail: fviii@fvm.dk 
Web site: \vwv.fi .m.dk 

ESTONIA 

Estonia Ministry of  Agriculture 
Address: 39/41 Lai St Tallium, 15056, Estonia 
E-mail: pm@agri.ee 
Web site: \\wv.agri.ee 

Estonian Ministry of Environment 
Address: Keskkonnaministeeriiiiii, Toompuiestee 24, 
I5 172 Tallinn, Estonia 
Phone: +372 2 626 2800 
Fax: 372 2 626 280 1 
E-mail: infoiiji;ekm.envir.ee 
Web site : w v w  . en v i r. ee  

FIN LAND 

Finnish Ministry of  Agriculture and Forestry 
Address: P.O. Box 30, FIN-00023 Government, Helsinki, 
Finland 
Phone: +358-9- 1600 1 
Web Site: \hww.mmm.fi 

Finnish Ministry of the Environment 
Address: Kasartnikatu 25, P.O. Box 33, FIN- 00023 
Government, Finland 
Tel.: +358 9-160 07 
Fax.: +358 9 1603 9545 

E-mail: kiriaamo.sni~vinpai-isto.t i  
Web site: \vww.nih.fi 

FRANCE 

French Agency for Food Safety 
Address: Agence franqaisee sCcuritC des aliiiienls 
2713 1 ,  avenue du gCnCral Leclerc, BP 19-9470 I Maisons- 
Alfort, France 
Phone: +33 1 49 77 13 50 
Fax: +33 1 49 77 26 12 
E-mail: eb.iiiternet~~a,afssa.fr 
Web site: \vw\v.afssa.fr 

French Environment a I I 11 s t i t u t e 
Address: lnstitut Franqais de I'Environnemeiit, 6 I ,  blvd 
Alexandre Martin, 45058 Orleans Cedex I ,  France 
Phone: +33 2 38 79 78 78 
Fax: +33 2 38 79 78 70 
E- ma il : i fen g2;i fe 11. fr 
Web site : \ww. i fen. ti- 
A public administrative body under the authority of the 
French Ministry of the Environment. 

French Ministry of  the Environment 
Address: 18, ave. Canot, 94234 Cachan CEDEX, France 
Phone: +33 I 41 24 18 00 
Fax: +33 1 4 1  24 18 55 
Web site : \ \~v\v.  env i rori n um e ri t . ~o u v. f 'r 
Its mission is to monitor the quality of  the etiviroriiiictit. 
protect nature, prevent, reduce or totally eliminate pollution 
and other nuisances, and enhance the quality of life. 

World Organization for Animal Health 
Address: Office International des Epizooties 
12, rue de Prony, 75017 Paris, France 
Phone: +33 (0) 1 44 15 I8 88 
Fax: +33 (0)l 42 67 09 87 
E-mail: oie(rl>oie.int 
Web site: w w . o i e . i n t  

The OIE is an intergovernmental organization tha t  collects 
and analyzes the latest scientific inforiiiation 011 animal 
disease control. This information is then made available to 
member countries to enable them to improve the methods 
used to control and eradicate these diseases. The OIE also 
provides technical support with animal disease control and 
eradication operations, including diseases transmissible to 

h m a i l s .  

GERMANY 

Germany Federal Biological I h e a r c h  Centre for 
Agriculture and Forestry (BBA) 
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Address: Konigin-Luise-Strasse 19, I4 195 Berlin, 
Germany 
Phone: +30 83 04-1 
Fax: +30 83 04 20 02 
E-mail : presses te I I e@? bba. de 
Web site : h ttn : i11v\v\v. bba . d e 
The BBA is engaged in  plant pathology, entomology, plant 
protection and related fields. The BBA coiicerns itselfwith 
the effect of pesticides on humans, animals and the 
environment. 

Germany Federal Environmental Agency 
Address: Bisniarckplatz I ,  14193 Berlin, Germany 
Phone: +30 89 03 0 
Fax:+308903 2285 
Web site: ~ T V W .  u m n  e I t bu n d esaiii t . d e 
Provide scientific and technical support for the Federal 
Environment Ministry, especially with the preparation of 
legal and administrative regulations in  the fields of air 
quality control, noise abatement, waste manageinent, water 
resources management, soil conservation, environmental 
chemicals, and health-related environmental issues. 

Germany Federal Environment Ministry (BMU) 
Address: Alexanderplatz 6, D- 10 I78 Berlin, Germany 
Phone: +49 1 888 305 0 
Fax: +49 1 888 305 4375 
E-mail: oea- 1 00Gii!btnu.de 
Web site: \1.ww.bniu.de 

Germany Ministry of Consumer Protectioin, Food and 
Agriculture 
Address: Rochusstr, I ,  53 I23 Bonn, Germany 
Mailbox 14 02 70, 53 I07 Bonn, Germany 
Phone: +30 02281529-0 
Fax: +30 02281529-4262 
E-mail: intct-riet~,bmvcI.bund.de 
Web site : w v w  .ver brauc herin i n i s ter ium . de 

GREECE 

Hellenic Ministry for the Environment 
Address: Web site: w\vw.minenv.or 

HONG KONG 

Hong Kong Environmental Protection Department 
Address: 28th Floor, Southorn Centre, 130 Hennessy 
Road, Wan Chai, Hong Kong 
Phone: +852 2573 7746 
E- in a i 1: e ti  q u i ryfi$cl)d. gov. h k 
Web site: www.info.gov.hkiep~1 

HUNGARY 

Hungarian Ministry for the Environment 
Address: H-I0  1 1 Budapest Foutca 44-50, Hungary 
Phone: +36 1 457 3369 
Fax: +36 I 201 4361 
E-in a i I : j y i  d bp (Z; k i k. ktm , I )  u 
Web site : WV\Y. Irr i d bp. iii t'h . h LI 

ICELAND 

Iceland Ministry of Environmental Af'fairs 
Address: Vonarstraeti 4 - 150, Reykjavik, Iceland 
Phone: +354 I 560 9600 
Fax: +354 1 562 4566 
E-mail: posturnurnh.stir. is 
Web site: http:libruniiul-.stjr.is 

INDIA 

India Ministry of Environrnent S: Forests 
Address: Paryavai-an Bhavan, CGO Complex, Lodhi Road. 
New Delhi 1 10003, India 
Phone: +91 1 1  436 1896 
E-mail: secyir?ienvfol-.dellii.iiic.iti 
Web site: http:iienvfor.nic.in 

IRELAND 

Ireland Pesticide Control Service 
Address: Department of Agriculture, Food and Rural 
Developnient 
Abbotstown, Snugborough Rd., Castlel<nock, Dubliii IS. 
I re I a 11 d 
Phone: +353-1-6072655 
Fax: +353-1-8204260 
Web site: ~l;ww.pcs.arriiciiItLII-e.cov.ie 
PCS is responsible for impleriienting the regulatory system 
for plant protection products and biocidal products. 
Biocidal products include disinrectants, preservatives, pest 
control products and antifouling products for use it1 

industry and the home, as well as taxidei-mist and 
em ba I m i ng tl u i d s, etc. 

Irish Environmental Protection Agency 
Address: P.O.Box 3000, Johnstown Castle Estate, County 
Wexford, Ireland. 
Phone: +353 53 606 00 
Fah: +353 53 606 99 
E- in a i I : in fo it$ epa. i e 
Web sitc: www.cpa.ie 
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ISRAEL 

Israel Agro-Ecology Division, Ministry of the 
En v i ro 11 men t 
Address: Phone: +972-2 655 3845 
Fax: +972-2 655 3848 
Web site: w~vw1 .sviva.gov i l  
The Agro-Ecology Division deals with the prevention and 
treatment of environmental degradation arising from 
improper agricultural practices in Israel’s rural sector, 
especially in the areas of pesticides, aerial and ground 
spraying, fertilizer contamination, agricultural effluents 
from dairy farms, and agricultural wastes. The Ministries 
ofAgriculture, Health and the Environment are responsible 
for monitoring pesticide use and chemical control for 
agriculture, which is applied to approximately 95% of 
Israeli crops. 

Israel Ministry of Environment 
Address: Phone: +972 2 655 3802 
F a x : + 9 7 2 2 6 5 5 3 8 1 7  
Web site: \\~MYI .sviva.fiov.il 

ITALY 

Codex Alimentarius Commission 
Address: Secretariat, FAOiWHO Food Standards 
Programme, Food and Agriculture Organization of the 
United National 
Viale delle Terine di Caracalla, 00100 Rome, Italy 
Phone: +39 6 5705-1 
Fax: +39 6 5705-4593 
E-mail: codex@,fao.org 
Web site: w\~~v.codexaliinentarius.net 
The Codex Aliinentarius Coinmission was created in 1963 
by F A 0  and WHO to develop food standards, guidelines 
and related texts such as codes ofpractice under the Joint 
FAOlWHO Food Standards Programme. The main 
purposes of this Programme are protecting health of the 
consumers and ensuring fair trade practices in the food 
trade, and promoting coordination of all food standards 
work undertaken by international governmental and non- 
governmental organizations. 

European Chemical Bureau (ECB) 
Address: Institute for Health and Consumer Protection 
Joint Research Centre 
Via Ferrni I ,  1-21020 lspra (VA), Italy 
E- m a i I: rem i . al I an ou@ i rd. it 
Web site: http:liecb.ird.it 
The ECB is the focal point for the assessment of dangerous 
chemicals for the European Community. 

Food and Agricultural Organization of the United 
Nations 
Address: Viale delle Tei-me di Caracalla, 00 I00 Rome, 
Italy 
Phone: +39 06 5705 1 
Fax:+39065705 3152 
Cable Address: FOODAGRI ROME 
E-mail: I-AO-HQ@,fao.org 
Web site: www.fao.org 
FA0  is one ofthe largest specialized agencies in the United 
Nations system and the lead agency for agriculture. 
forestry, fisheries and rural development. An  
intergoverni7iental organization, F A 0  has I83 member 
countries plus one member organization. the European 
Community. 

Food and Agriculture Pesticide Matiagement 
Address: Food and Agriculture Organization ofthe United 
Nations (FAO) 
Viale delle Terme di Caracella, 00 I00 Rome, Italy 
Phone: +39 6 5705-1 
F a a : + 3 9 6 5 7 0 5 3 1 5 2  
E-mail: FAO-HQ(i?!fao.orq 
Web site: www.fao.org 
Pesticide Management is an activity carried out within the 
overall fi-ainework ofthe Plant Protection Service of FAO. 
I t  is designed to work together with member countries as a 
partner to in trod Lice su s tai nab le and en v i ro 11 iii en ta I 1 y so LI nd 
agricultural practices which reduce the health hazard 
associated with the use of pesticides. 

International Plant Protection Convention 
Address: Secretariat, IPPC 
Food and Agriculture Organization of the United Nations 

Viale delle ’I’erme di Caracella, 00 100 Koine. Italy 
Phone: +39 6 5705 48 12 
F a x : + 3 9 6 5 7 0 5 6 3 4 7  
E- m a i l  : I 1’ PC (3 i-ao. 01-g 
Web site: w\vw. i D pc , i 11 t!l 1’ I’h inid e frtu I t 
The purpose of the International Plant Protection 
Convention is to secure a coiiiiiioii and effective action to 
prevent the spread and introduction of pests of plants and 
plant products, and to promote appropriate measures for 
their control. I t  also includes both direct and indirect 
damage by pests, thus i iic I ud i n g weeds. TI1 e pro v is i o i i  s 
extend to cover conveyances, containers, storage places, 
soil and other objects or material capable of harboring 
plant pests. National Plant Protection Organizations and 
Regional Plant Protection Organizations work together to 
help contracting parties meet their IPPC obligations. 

(FA01 

Italian Department for the Environment 
Add rcss : Web site : \vwwai ii b . casac c i a. c‘ n i‘a . it 
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Department for the Environment promotes and performs 
studies, research, and experimental and demonstration 
work in the environmental field and transfers know-how 
and results to the public administration, economic 
operators and the community. 

Italian National Environmental  Protection Agency; 
Agenzia Nazionale per la Protezione dell'Ambiente 
Address: Via Vitaliano Brancati, 48, 00144 Rome, Italy 
Phone: +39 6 5007 1 
E-mail: websinaiier~~ai,anI,a.it 
W e b  site: \vww. s i n an et. an pa. it 

JAPAN 

J a p a n  Agricultural Chemicals Inspection Station 
Address: 2-772, Suzuki-clio, Kodaira-shi, Tokyo 187- 
00 I 1, Japan 
Phone: +8 1-42-383-2 15 1 

W e b  site: w w v .  ac i s . $0. i I, 
Fax: 1-81-42-385-3361 

J a p a n  Environment  Corporat ion 
Address: Nittochi Bldg., 1-4- I Kasumigaseki, Chiyoda-ku, 
Tokyo 100-00 13, Japan 
Phone: +81-3-5251-1017 
Fax: +8 1-3-3592-5056 
E- in a i 1: j ec@ i ec . xo.  i 11 
W e b  site: h ttp:i/\v\v\v. i ec . go. i I, 

J a p a n  Ministry of Health, L a b o u r  a n d  Welfare  
Address: Department of Food Sanitation 
1-2-2 Kasuinigaseki Chiyoda-ku, Tokyo 100-8916, Japan 
Phone: +8 1-3-5253- 1 1 1 1 
E-mail: wwv-ad m i n idm h Iw . ~o . i p 
W e b  site: www.mhlw.go.iti 

J a p a n  Ministry of the  Environment  
Address: No. 5 Godochosha, 1-2-2 Kasumigaseki, 
Chiyoda-ku, Tokyo 100-8975, Japan 
Phone: +8 1-3-358 1-335 1 
E-mail: moej$env.Eo.ip 
W e b  site : \vww. e nv. KO. i p 

J a p a n  National Institute f o r  Environmental  Studies 
Address: 16-2 Onogawa, Tsukuba-shi, lbaraki 305-8506, 
Japan 
E-mai I: \v\v\v@,ti ies go.  i 11 
W e b  site: WLVW. n i cs. go. i p 
NlES is the main research branch of the Environment 
Agency (EA) of the Government of Japan. 

LATVIA 

Latvian Ministry of Environmental  Protectiori a n d  
Regional Development 
Address: Peldu St. 25, Riga, LV-1494, Latvia 
Phone: +371 702 6470 
Fax:+3717820442 
E-mail: abava(ii!varam.Ijov. Iv 
W e b  site: wnw.varani.jiov. lv 

LITHUANIA 

Lithuania Ministry of Environment  of Republic 
Address: Lietuvos Respublikos Aplinkos Ministerija, 
Jakdto 419, Vilnius 2694, Lithuania 
Phone: +370 61 0558 
Fax: +370 22 0847 
E-m a i I : in tb$i)ri t. Kam t a. It 
W e b  site: \c?vw.gainta.lt 

LUXEMBOURG 

Luxembourg Ministry of the  Environment  
Address: 18, Montee de la Petrusse, L-29 I8 Luxembourg 
Fax: +352 400 410 
W e b  site : www. niev . e t at. I u 

MACEDONIA R E P U B L I C  

Republic of Macedonia  Ministry of Environment  a n d  
Physical Planning 
Address: Drezdenska 52, 9 I000 Skopje. Macedonia 
Phone: +389 91 366 930 
Fax: +389 91 366 93 I 
E-mail : in ro@ ni oe. eov. in I< 
W e b  site : ww\v.m ia.coin . inl<!moe 

M E X I C O  

Mexico Secretar ia t  of Environment  and  Natural  
Resources 
Address: Boulevard Adolfo Kuiz Corrines, 4209 Col. 
Jardines en la Montana, Deleg. Tlalpan C.P., 14210 
Mexico D.F., Mexico 
E-mail: pal2inaj~)seniariiat.$ob,rn~ 
W e b  site: w\.vw.semal'nat.$:ob tny 

T H E  NETHERLANDS 

Netherlands National Institute of Public Hcalth and  the 
Environment  
Address: Rijksinstituut voor Volksgezondhcid en Milieu, 
P.O. Box I ,  3720 BA Bilthoven, The Netlierlands 
Phone: +70 339 5050 
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E-mail: infoiil).,rivrn.nl 
Web site : www. rivm . n 1 

Netherlands Ministry of Housing, Spatial Planiiing and 
the Environment 
Web site : n w w  . ni  i n  vrotii . n 1 

Poland Ministry of the Environment 
Address: Wawelska 52154, 00-922 Warsaw, Poland 
Phone: +48 22 825-00-0 1 
E- ma il : web ni as t er(ir!,tn 0s. sov .[I I 
Web site: t\ivw.nios.gov.pl 

PORTUGAL 
NEW ZEALAND 

Agricultural Compounds and Veterinary Medicines Group 
Address: New Zealand Food Safety Authority 
P.O. Box 2835, Wellington, New Zealand 
Phone: +64 4 463-2550 
Web site: www.nzfia.covt.nz 

New Zealand Ministry for the Environment 
Address: Grand Annexe Building, 84 Boulcott St., PO 
Box 10362, Wellington, New Zealand 
Phone: +64 4 9 17 7400 
Fax:+6449177523 
E-mail: librarv~,,mfe.govt.nz 
Web site: www. ni fe. eov t. n z 

NORWAY 

Portugal General Directorate for the Environmeat 
Address: Rua da Murgueira - Bairro do Zainbujal, 272 I - 
865 Amadora, Portugal 
Phone: +351 1 472 82 00 
Fax:: +351 1 471 90 74 
E-mail: d ~ a ! ~ ~ d ~ a . m i n - a n i b . p t  
Web site: www . dga. n i  i n-am b. pt 

SLOVAK REPUBLIC 

Slovak Environmental Agency 
Address: Tajovskeho 28,975 90 Banska Bystrica, Slovak 
Republic 
Phone: +42 88 413 5131 
Fax: +42 88 423 0409 
E-mail: toncikfi3sazp.sk 
Web site: www.sazp.sk 

Norway Ministry of the Environment 
SLOVENIA 

Norsk Plantevern Forening (NPF) 
Address: Myntgata 2, P 0 Box 8013 Dep, 0030 Oslo, 
Not-way 
Phone: +47 22 24 90 90 
Fax: +47 22 24 95 60 
E-mail: postniottal;~~!nid - dcl, no 

Web site: http 'odin dep no 

Slovenia Ministry of the Environment arid Spatial 
Planning 
Address: Dutiajska cesta 48, I000 LJ ubljana, Slovenia 
Phone: +386 1 478 7400 
Fax: +386 1 478 7422 
E- m a il : i n  i.0, m op@ gov. s i 
Web site: www . s i so v. s i 

REPUBLIC OF THE PHILIPPINES 
SOUTH AFRICA 

Philippines Department of Environment and Natural 
Resources 
Address: Visayas Ave., Diliinan, Quezon City, The 
Philippines 
Phone: +63 9 26 70 3 I 
Fax: +63 9 24 25 40 
E-mail: niisdL@deiir.gov.ph 
Web site: www.denr.gov.ph 

South Africa Department of Environmental Affairs and 
To u r is ni 
Address: Fedsure Forum Building, North 'I'ower, Ciir van 
der Walt and Pretoriiis Sts., Pretoria, 000 I ,  South Africa 
Phone: +27 12 3 I0 39 1 I 
Fax:: +27 12 322 2682 
E-mail: besfL;%ozone.p~~rv.~o\~.za 
Web site: ~~~vw.eiiviroiiment.~oov.za 

POLAND 
SPAIN 

Poland Chief lnspectorate for Environmental 
Protection 
Address: Inspekcja Ochrony IRodowiska (IOS), 
ul. Wawelska 52154, 00-922 Warsaw, Poland 
Phone: (0 22) 825 00 0 1 do 09 
Web site: w w v .  p i 0s. cov. I, I 

Spanish Ministry of the Environineiit 
Address: Pza. San Juan de la CI-LIZ, sin, 28046 Madrid. 
Spain 
Phone: +34 9 1 597 70 00 
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E-mail: webiiiastern,inina.es 
We b s it e : WIVW. ni 111 a. es 

SWEDEN 
Swedish Chemicals lnspectorate - KemI 
Address: P.O. Box 2, SE- 172 13 Sundbyberg, Sweden 
Phone: +46 8 519 41 I 00 
E-mail: ken1 i@,keini .sc 

Web site : \vww. ke in i . sc 

Swedish Environmental Protection Agency 
Address: SE- 106 48 Stockholm, Sweden 
Phone: +46 8 698 I0 00 
Fax: +46 8 20 29 25 
E-mail: naturj&nviron.se - 

Web site: ~\rcvw.intei.nat.environ.se 

S w ed is h Nation a I Food Ad mi n is t ra t io n 
Address: Box 622, 75 I 26 Uppsala, Sweden 
Phone: +46 18 17 55 00 
Fax: +46 18 10 58 48 
E-mail: l ivsinedclsverkct~slv.s~ 
Web site: \vcvw.slv.se 
The Swedish National Food Administration, an agency 
under the Ministry of Agriculture, is the central 
administrative authority for matters concerning food. The 
Chemistry Division develops methods of  analysis for the 
control of  residues of  pesticides and other substances in 
food. 

SWITZERLAND 

Swiss Registration Authority for Plant Protectioin 
Products 
Address: Mattenhofstrasse 5 ,  3003 Bern, Switzerland 
Phone: +41 31 322 25 1 1  
Fax: +41 31 322 26 34 
E- in a i I : info@ b I w. a d in in . ch 
Web site: \\~v\v. b I W  , adm i 11. c h 

Food Safety Programme 
Address: World Health Organization, Department of  
Protection of  the Human Environment Cluster on 
Sustainable Development and Healthy Environments 
Avenue Appia 20, 121 1 Geneva 27, Switzerland 
Phone: +4 1 22 79 1 2 1 1 1 
Fax: +4l 22 791 31 13 
E-m a i I : food safe t\$t!wli o . i n t 

Web site : \I.?v\\l.wh 0.  i n t/fsf 
World Health Organization’s work towards the 
improvement of food safety involves both technical 
cooperation with Member States to strengthen national 
food safety prograins and functions such as developing the 

scientific basis for managing food safety programs and 
food safety-related issues. 

World Health Organization of  the United Nations 
Address: Avenue Appia 20, 12 1 1 Geneva 27, Switzerland 
Phone: +41 22 791 21 1 I 
Fax: +4l 22 791 31 13 
Telegraph: UNISANTE GENEVA 
E-mail: in  fo@,wli 0.  i 11 t 
Web site: www.who.int 
World Health Organization’s work towards tlie 
improvement of  food safety involves both technical 
cooperation with member states to strengthen national food 
safety prograins and functions such as developing tlie 
scientific basis for managing food safcty prograins and 
food safety-related issues. WHO’S food safety work is 
coordinated and implemented at headquarters by Food 
Safety Programme, Department of  Protcctiori ofthe Human 
environment, Cluster on Sustainable Development and 
Healthy Environments (FOSIPHEISDE) and, at tlie 
regional and country level, by regional advisers. 

UNITED KINGDOM 

Pesticides Safety Directorate 
Address: Mallard House, Kings Pool, 3 Peasholme Green. 
York YO1 7PX, UI< 
Phone: +44 1904 640500 
Fax:+44 1904455733 
E-mail: inforinationiii;!psd.~icf~~. gsi. rov.ul< 
Web site : wcvw. I x  st i c i des. ~ o v .  u I< 
The principal functions of  PSD, an executive agency ot 
DEFRA, are to evaluate and process applications Ihr 
approval of pesticide products for tise in  Great Britain and  
provide advice to the Government on pesticides policy. 

United Kingdom Department for Environment, Food & 
Rural Affairs (DEFRA) 
Address: Nobel House, 17 Smith Square, London, SW I I-’ 
3JR,  UI< 
Phone: +44 8459 33 55 77 
Fax: +44 20 7238 659 I 
E-mail : help1 i ne@,defi-a. ssi . sov.u k 
Web site : w\wv. d c fia. ~ 0 v . u  I< 
Created in June, 2001, to combine tlie various United 
Kingdom programs on the environment, food, farming and 
rural affairs. 

United Kingdom Environmental Agency 
Address: Rio House, Waterside Drive, Aztec Wcst, 
Almonsbury, Bristol BS32 4UD, UI< 
Phone: +44 01 845 933 3 1 I 1 
Fax: +44 01 454 624 409 
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Emergency Hotline: +44 0800 807 060 
E-mail: enquiricsiii3envir~)nment-agcncv.rov.uk 
Web site: ww\v.environmeiit-a~encY.l?ov.uk 
The leading public body for protecting and improving the 
environment in England and Wales. 

UNITED STATES 

Agency for Toxic Substances and Disease Registry 
Address: U.S. Department of Health and Human Services, 
ATSDR, U.S. Public Health Service, Centers for Disease 
Control and Prevention, I600 Clifton Rd. Atlanta, GA 
30333, USA 
Phone: +1 888-422-8737 
Fax: + I  404-498-0093 
Hotline: + I  404-639-6360, 24-hour emergency number. 
E- m a i I : a tsd r i c@c dc . cov 
Web site: \vw~~.atsdi-.cdc.cov 
ATSDR’s mission is to prevent exposure and adverse 
human health effects and diminished quality of life 
associated with exposure to hazardous substances from 
waste sites, unplanned releases, and other sources of 
pollution present in  the environment. The ATSDR 
ToxFAQsT” is a series of suininaries about hazardous 
substances developed by the ATSDR Division of 
Toxicology. Information for this series is excerpted from 
the ATSDR Toxicological Profiles and Public Health 
Statements. Each fact sheet serves as a quick and easy to 
understand guide. Answers are provided to the most 
frequent I y asked quest i o ti s about expos 11 re to hazardo us 
substances found around hazardous waste sites and the 
effects of exposure on human health. 

Agriculture Research Service 
Address: U.S. Department of Agriculture 
Jamie L. Whitten Bldg., 302-A, 14“’& Independence Ave., 
S.W., Washington, DC 20250, USA 
Phone: +1 202-720-3656 
Fax: + I  202-720-5437 
E-mail: c k n i t ~ l i i i ~ ~ ~ ~ ~ r s . u s d a . g o v  
Web site : www. ars .usd a. gov 
Agriculture Research Service is the in-house research 
agency of the U.S. Department of Agriculture. I t  is one of 
the Research, Education and Economics agencies charged 
with extending the nation’s scientific knowledge across a 
broad range of program areas that arfect the American 
people on a daily basis. The Agricultiiral Research Service 
is one of the largest agencies of USDA. ARS research 
covers a broad range scientific disciplines, and is carried 
out across the United States in  over 120 labs within 9 Area 
Offices. 

Biopesticides and Pollution Prevention Division 
Address: Office of Pesticide Programs 

U. S. Environmental Protection Agency 
Ariel Rios Building, 1200 Pennsylvania Ave., N .  W., 
Washington, D.C. 20460 , USA 
Phone: + I  703-305-8098 (Ombudsman ) 
Web site: www. epa. rrovipest i c i dcs/ biopes t i c i des 
The biopesticides program seeks to expedite the 
registration of biopesticides and to encourage the use of 
safer pest management practices including biopesticides. 
BPPD is responsible for riskibenefit assessment and risk 
man age in en t fiinc t i on s for m i cro b i a I pest i c ides , to I e ran ce 
re assess men t, b i ocli e m i ca I pest i c ides, p I ant pest i c ides , and 
the Pest i c i de Environment a I Steward sh i p Program ( P E S P) . 

Center for Environmental Research Information 
Address: U.S. Environmental Protection Agency 
Office of Research and Development (ORD) 

26 W. Martin Luther King Dr., P.0. Box 12505, 
Cincinnati, OF1 45268, USA 
Phone: +1 513-569-7562 
Fax: + I  5 13-569-7566 
CERl is the focal point for the excliangc of scientitic and 
tech ti i ca I en vi ronme n t a I in formation prod x e d  by t hc 
Office of Research and Development, its 12 research 
laboratories, and associated programs nationwide. HOLKS: 
8:00 a.m. - 4:30 p.m., Monday - Friday EST. 

Food Safety and Inspection Service 
Address: U. S. Department of Agriculture 
Washington, D.C. 20250-3700 
Phone: (Meat and Poultry Hotline) +I 800-535-4555 
Medical Inquiries: + I  202-720-9 I 13 
E-mail: MPI Iotline.~sisn,usda.gov 
Web site: ww.fsis.usda.cov 
The Food Safety and Inspection Service is the public 
health agency in the U.S. Department of Agriculture 
responsible for ensuring that the nation’s coniniercial 
supply of meat, potiltry, and egg pi-oducts I S  sale. 
wholesome, and correctly labeled and packaged, as 
required by the Federal Meat Inspection Act, the Potiltr) 
Products Inspection Act, and the Egg Products Inspection 
Act. The FSIS Web site has a complete list of e-mail 
contacts within the service. 

Food Safety Research Information Office 
National Agricultural Library, U.S. Department of 
Agriculture, Agricultiire Research Service 
Address: 1030 1 Baltimore Ave., Room 303, Beltsville, 

Phone: + I  301-504-7374 
E-mail: yalonso~,nal.Lisda.aov 
Wed site : \vw\v. n a I ,  u sda. rr ovifsr i u 
Suppports the food safety research community with an 
online database. 

MD 20705-235 I ,  USA 
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Headquarters Information Resources Center 
Address: U.S. Environmental Protection Agency 
Ariel Rios Building, 1200 Pennsylvania Ave., N. W., 
Washington, D.C. 20460, USA 
Phone: + I  202-260-5922 

E- in a i I : 1 i brai-y -11 q 15je p a in a i I . c p a. eov 
Web site: w\Yw.ena.~ovinatlibrailiLiirc 
Provides access to EPA information for United States and 
International requests, and has a range of information 
services consisting of environmental and related subjects of 
interest to EPA staff, including online searching of 
cointnercial databases. The focus of the IRC collection is 
on environmental regulations, policy, planning, and 
administration. Hours: 8 a.m. - 5 p.in., Monday - Friday 

Fax: + I  202-260-5 153 

National Center for Toxicological Research 
Address: U.S. Food and Drug Administration 
3900 NCTR Road, Jefferson, AR 72079, USA 
Phone: + 1 870-543-7 130 
E-mail: i-huber~~~)nctr.fda.gov 
Web site: ~~~v\v.fda.eovinctr 
Provides fundamental and applied research specifically 
designed to define biological mechanisms of action 
underlying the toxicity of products regulated by the FDA. 
This research is aimed at understanding critical biological 
events in the expression of toxicity and at developing 
methods to improve assessment of human exposure, 
susceptibility and risk. 

Nation a I H ea 1 t h 1 n fo r in a t io n Center 
Address: U.S. Public Health Service 
Office of Disease Prevention and Health Promotion 
(ODP H P) 
Address: P.O. Box 1133, Washington, DC 20013-1 133, 
USA 
Phone: + I  301-565-4167, 800-336-4797 
Fax: + I  30 1-984-4256 
E- m a i 1 : n h i c i 11 fo fZjh ea I th . org 
Web site : w m v .  I1 eal t ti, ~jov/n h i c 
NHlC puts health professionals and consumers in touch 
with those organizations that are best able to provide 
answers. 

National Institute of Environmental Health Sciences 
Address: National Institutes of Health 
Address: P.O. Box 12233, Research Triangle Park, NC 
27709, USA 
Phone: + I  9 19-54 1-320 I ,  800-643-4794, Communications 
Office, 9 19-54 1-2605 
Fax: +1 919-541-2260 
E-mail: envil.onmental~,iiielis.nit.i.gov 
Web site: WW\Y. n i el1 s . n i 11. ~ l o v  

Supports and conducts basic research focusing on the 
interaction between humans and potentially toxic or 
harmful agents in the environment. Its research is the basis 
for preventive programs for environment-related disease 
and for action by regulatory agencies. Has a basic program 
to research problems of hazardous wastes. Has one of the 
world's largest research libraries. Operates the 
En v iron in en tal H ea I th  C I ear i ngh o iise and the N at i o ti a I 
I oxicology Program. Provides research grants to 
En v i ron men ta 1 H ea I t h Sc iences C en ters at LI n i ve rs it i es and 
medical schools. 

,. 

National Service Center for Environmerital 
Pu blicatioris 
Address: U.S. Environmental Protection Agency 
P.O. Box 424 19, Cincinnati, OH 45242-04 19, USA 

Phone: + 1 5 13-489-8 190, 800-490-9 I98 
Fax: + I  5 13-489-8695 
E-mail: iicepiiiial~~one.riet 
Web site : w v w  . elm. eovh cer, I 
The ceiitral clearinghouse for the exchange of scientitic, 
tec hn i ca I and pub I i c-o r i en ted e tiv i ron men t a I i ii fo rni a t i o 11 

published by the Environmental Protection Agency. 
Provides copies of EPA documents and multimedia 
products upon request. It operates Monday through Friday. 
7:30 a.m. - 5 3 0  p.m. EST. 

National Toxicology Prograin 
Address: National Institute of Environmental IHealth 
Science, P.O. Box 12233, 1 I I Alexander Dr., Research 
Triangle Park, NC 27709, USA 

E-mail: liaison~,starbase,iiielis.nih.go~i 
Web site: litt~://nt~-server.nielis.iiili .~ov 
The NTP is an interagency program consisting of relevant 
toxicology activities of the National Institutes of I lealtli's 
National Institute of Environmental I iealth Sciences , the 
Centers for Disease Control and Prevention's National 
Institute for Occupational Safety and Health , and the Food 
and Drug Administration's National Center for 
Toxicological Research. 

Ph011e: + I  9 19-54 1-3345 

Occupational Safety and Health Administration 
Address: U.S. Department of Labor 
200 Constitution Ave. NW, Washington, DC 202 10, USA 
Phone: Public Information: + I  202-693- 1999 
Emergency phone: + 1 800-32 1 -0SI IA, 800-32 1-6742 

Web site: UT\TV. osh a. gov 
The mission of the Occupational Safety and  Health 
Administration is to save lives, prevent iiijurtes and protect 
the hcalth of America's workers. 

Fax: + I  202-219-5986 
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Office of Air and Radiation 
Address: U.S. Environmental Protection Agency 
Ariel Rios Building, 1200 Pennsylvania Ave., N .  W., 
Washington, D.C. 20460, USA 
Phone: +1 202-564-7400 
E-mail: 
h ttn:i/iosliua.clia.govioai-/tas~.ns fiCommcnts'!OpenForin 
Web site: www.epa.govioai- 
Deals with issues that affect the quality of our air and 
protection from exposure to harmful radiation. OAR 
develops national programs, technical policies, and 
regulations for controlling air pollution and radiation 
exposure. Areas of concern to OAR include indoor and 
outdoor air quality, stationary and mobile sources of air 
pollution, radon, acid rain, stratospheric ozone depletion, 
radiation protection, and pollution prevention 

Office of Air Quality Planning and Standards 
Address: Office of Air and Radiation 
U.S. Environmental Protection Agency 
Mail Drop 10, Research Triangle Park, NC 277 1 I ,  USA 
Phone: + I  9 19-54 1-56 18 
Fax: + I  919-541-0501 
E - in a i I: 
11 t tp : i/i osli ua. epa. gov/oar:!tasl<. n s 17Com ni e n t s?O pen Fo rim 

Web site: \\~~?v.epa.cov/oat-/oa~l~s 
Directs national efforts to meet air quality goals, 
particularly for smog, air toxics, carbon monoxide, lead, 
particulate matter (soot and dust), sulfur dioxide, and 
nitrogen dioxide. The office is responsible for more than 
halfofthe guidance documents, regulations, and regulatory 
activities required by the Clean Air Act Amendments of 
1990. 

Office of Emergency and Remedial Response 
(Superfund) 
Address: Emergency Response Division 
U.S. Environmental Protection Agency 
Crystal Gateway One, 13th FI., 1235 Jefferson Davis Hwy., 
Arlington, VA 22202, USA 
Phone: + I  703-603-8760 
National Response Center: + I  800-424-8802 
Web site: \~~~\~.eDa.pov/supet-fund 
The  Coin p re h e n s i ve En v i ro n in e n t a I Response, 
Compensation, and Liability Act ( CERCLA), also known 
as the 'Superfund' Act, requires EPA to create new 
processes, policies, and procedures, and develop new 
technical capabilities for treating and containing hazardous 
substances. 

Office of Environmental Inforination 
Address: U.S. Environmental Protection Agency 
Ariel Rios Building, 1200 Pennsylvania Ave., N.W., 
Washington, D.C. 20460, USA 
Phone: + I  202-260-2090 - EPA Locator, 202-260-2080 - 
Public Information Center 

E-mail: public-access~~,eua.eov 
Web site : w v w .  epa . rrovieq 
A one-stop source of data and information on 
environmental quality, status and trends, including 
environmental profiles, the Digital Library of  
Environmental Quality, and the environmental Atlas. 

Office of Pesticide Prograins 
Address: U. S. Environmental Protection Agency 
Ariel Rios Building, 1200 Pennsylvania Ave., N .  W.. 
Washington, D.C. 20460 , USA 
Phone: + I  703-305-5805 
Web site: tl;w\Y.cpa.povipesticides 
The OPP regulates the use of all pesticides i n  the U.S. and 
establishes maximum levels for pesticide residue in  food. 

Office of Prevention, Pesticides and Toxic Substances 
Address: U.S. Environnicntal Protection Agency 
Ariel Rios Building, 1200 Pennsylvania Ave.,  N. W.. 
Washington, D.C. 20460 . USA 
Phone: + I  202-260-9262 
Web site: w\~~~v.epa.~ovloppts /asstadmn.l i~~n 
Promotes pollution prevention and evaluates pesticides. 

Office of Solid Waste arid Emergency I<esponsc 
Address: U.S. Environmental Protection Ageiic), 
Ariel Rios Bldg., 1200 Pennsylvania Ave., N.W.,  
Washington, DC 20460, USA 
E-mail: \li\v\.v.epa.gov/s\.vel.l.ims/coiitact 
Web site : \ww.  e pa, govisweri- i ni s 

Office of Water 
Address: Office of Groundwater and Drinking Watcr 
U . S , E nv i ro n ni en t al Protect ion Agency 
Ariel Rios Bldg., 1200 Pennsylvania Ave., N.W..  
Washington, DC 20460, USA 
Phone: + 1 202-260-5543 
E- m a i l  : ow-gc t i  era 1 fL$eparn ai I . e pa. gov 
Web site: MWJW. epa. gov/ow 

Pesticide Data Program 
Address: U.S. Department of Agriculture (USDA), 
Agriculture Marketing Service (AMS), Science LY: 
Technology, Monitoring Programs Oftice, 8609 Sudley 
Rd., Ste. 206, Manassas, VA 20 1 10 
Phone: + I  703-330-2300 

Web site : \vww. am s. ~ i sd  a. ~ovi:sc i en c e!ixi p/q LI i c k . I1 t 111 

Established in 1991 to test commodities in  the U.S. food 
supply for pesticide residues. 

Fax: + I  703-369-0678 

U.S. Department of Agriculture 
Address: 1400 Independence Ave., S. W., MS-9 100, 
Washington, D.C. 20250-9 100, USA 
Phone: + I  202-0906 

Web site : \Y\V\V. u sd a. covh  cr i  cii I t  ti re 
Fax: + I 202-40 1-4770 



 

982 Directorv of Federal and International Reaulatorv Aaencies 

U.S. Department of Transportation 
Address: 400 7th St., S.W., Washington, DC 20590, USA 
Phone: +1 202-366-5580 
E-mail: dot.cornineiltsir7:ost.clot.gov 
Web site: wvw.dot.Cov 
Tlie Department ofTransportation is responsible for setting 
safety standards for rail, highway, air and water 
transportation and providing law enforcement and traffic 
management for airspace and waterways. Also regulates 
manufacturers of containers and transporters of hazardous 
materials. 

U.S. Environmental Protection Agency 
Address: Ariel Rios Bldg., 1200 Pennsylvania Ave., NW, 
Washington, DC 20460, USA 
Phone: + I  202-260-2080 

Web site: wiw.epa.gov 
Tlie Agency's mission is to control and abate pollution in 
the areas of air, water, solid waste, pesticides, radiation, 
and toxic substances. The EPA coordinates and supports 
research and anti-pollution activities by state and local 

Fax: +1 202-260-7883 

governments, private and public groups, individuals, and 
educational institutions. The Pesticides Page is located at 
W\YW. epa, govipes t i c i des 

U.S. Food and Drug Administration 
Address: U.S. Department of Health and Human Services 
5600 Fishers Lane, Rockville, MD 20857-000 I ,  USA 
Phone: +1 888-463-6332 
Web site: i ~ ~ v w . f d a . ~ o v  
The FDA is a public health agency, charged with enfbrcing 
tlie Federal Food, Drug, and Cosmetic Act and several 
related public health laws. Tlie FDA has some investigators 
and inspectors who cover tlie country's almost 95,000 
FDA-regulated businesses. Feed and drugs for pets and 
farm animals also come under FDA scrutiny. 

VENEZUELA 

Venezuelan Ministry of Environment and lienewable 
Natural Resources 
Address: Web site: \I/\\.?.v.mai-iir.~ov.ve 
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Appendix D: Directory of State Regulatory Agencies: Environment and 
Pesticide Ma nag em en t 

A M E R I C A N  S A M O A  

American Samoa Environmental  Protection Agency 
Address: P.O. Box 2609, Pago Pago, AS 97699 
Phone: +1-415-972-3767 
E-mail: goldsteir~.carljr?ei)a.cov 
Web site: 
\v\v\v. epa. govirerri on 0 9 i c i - o ~ ~  p r!i sl an d dsam oa. I1 t t i  I 

GUAM 

G u a m  Environmental Protection Agency 
Address: 17-3304 Mariner Ave., Tiyan 96913, P.O. Box 
22439 GMF, Barrigada 9692 I ,  Guam 
Phone: +671-475-1658 
Fax: +67 1-477-9402 
E-mail: cuamepa@mail.riov.rju - 

Web site: 
\v\vw.epa.gov/~egion09/cross priislands~guain.litml 

Alabama Department  of Environmental  Management  
Address: 1400 Coliseum Boulevard, Montgomery, AL 
36 1 10-2059, P.O. Box 30 1463, Montgomery, Al, 36 130- 
1463, USA 
Phone: Ombudsman: + I  800-533-ADEM. + I 800-533-2336 

E- m a i I: Ci I e@,adeni. state . al .us 
W e b  site: w\Yw.adeni.state.al.Lis 

Fax: + I  334 -394-4383 

ALASKA 

Alaska Department  of Environmental  Conservation 
Address: Division of Environmental I lealth, Pesticide 
Services, 410 Willoughby Ave., Ste. 303, Juneau, AK 9980 1 - 
1795, USA 
Phone: +1 907-745-3236 
Pesticide Use a n d  Disposal Information: + I  800-478-2577 
Fax: + I  907-745-8125 
E-mail: website@envil-con.state.ak.us 
W e b  site : \vw\v. stat c. ak. u s/d cc 

N O R T H E R N  MARIANA ISLANDS 
ARIZONA 

Northern M a r i a n a  Islands Division of Environmental 
Quality 
Address: P.O. Box 1304 CK&N bsp, Saipan, MP 96950 
Phone: +670-664-8500 
Fax: +670-664-8540 
E-mail: deq@saipan.com 
W e b  site: \vwv.deq.cov.inp 

U.S. VIKGlN ISLANDS 

Virgin Islands Department  of Agricul ture  
Address: Estate Lower Love, Kingshill, St. Croix, Virgin 
Islands 00850 
Phone: +340-778-0997 
Fax: +340-744- 1823 
E-mail: a~~ricuItu~eiiiiusvi.o~L: 
W e b  site: w\~~v.usvi.ore/a!Jricul ture 

ALABAMA 

Alabama Department  of Agricul ture  a n d  Industries 
Address: Plant Protection and Pesticide Management 
Division, Richard Beard Building, 1445 Federal Dr., P.O. 
Box 3336, Montgomery, AL 36109-0336, USA 
Phone: +I 334-240-7239 

E-mail : al acicom0 I Cdag-i-i nd .s tate.al .us 
Web site: \vw\v.arrri-ind.state.al.usiiippin 
I nc I udes P Ian t Protection. Pest i c i de Man age men t, and 
Pesticide Residue Laboratory. 

Fax: +1 334-240-7168 

Arizona Department  of Agricul ture  
Address: Environmental Services Division 
1688 W. A d a m ,  Phoenix, AZ 85007, USA 
Phone: + I  602-542-4373, +I 602-542-3578 
Emergency line: Pesticide Hotline: + 1 800-423-8876 
Fax: + I  602-542-0466 
W e b  site: l~ttp:iiaUi-icultur~.state.az.Lis~cs~~~es~i 

Arizona Department  of Environmental  Quality 
Address: I1 10 W. Washington St., Phoenix, AZ 85007, 
USA 
Phone: + I  602-77 1-2300, +I 800-234-5677 outside Phoenix 
area, TDD 602-77 1-4829 
Emergency Response: +I 602-77 1-2330. + I 800-234-5677. 
extension 2330 toll free in  Arizona 
Fax: + 1 602-207-22 I 8  
E-mail: mundav.staci@,ev.slate.az.us 
W e b  site : ww\v. ade y . state . az. us 

ARKANSAS 

Arkansas  Department  of Environmental  Quality 
Address: 8001 National Dr., Little Rock, AR 72209. LJSA 
Phone: +I 50 1-562-0744 
Fax: +1 501-562-0297 
E-mail: Iielp-custsvs~~,adcq.state.ar.us 
W e b  site : \vww. ad cq  . slat e . ar. u s 

Arlkansas S ta te  Plant  Board 
Address: Division of Feed, Fertili~er and Pesticides 
Pest i c i de I n forma t ion and Regis t ra t i on 
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P.O. Box 1069, Little Rock, AR 72203, USA 
Phone: + I  501-225-1598 
Web site: ~??i\Y.plantboard.oi.~ 

CALIFORNIA 

California Departnient of Pesticide Regulation 
Address: 100 1 I St., P.O. Box 40 15, Sacramento, CA 958 12- 
40 15, USA 
Phone: +1 916-445-4300 
Fax: + I  9 16-324-1 452 
E-mail: webiiiastern,pesrrefi.cdpr.ca.jiov 
Web site: ww.cdpr.ca.eov 
California Environmental Protection Agency 
Address: 1001 1 St.. Sacramento, CA 95814, USA 
Phone: + I  916-445-3846, Help Desk, +1 800-808-8058 or 

Emergency line: Hazardous Materials Spill Release, + I 800- 
+ 1 9 16-327- 1848. 

852-7550 
Fax: + I  916 445-6401 
E-mail: eDasecty@,calepa ca.gov 
Web site: \~\v\v.calei)a.ca."ov 

COLORADO 

Colorado Department of Agriculture 
Address: Division of Plant Industry, Pesticide Applicator 
Section, 700 Kipling St., Ste. 4000, Lakewood, CO 802 15- 
8000, USA 
Phone: + I  303-239-4140 
Fax: + I  303-239-4177 
E-mail: stac\:.romeronag.state.co.us 
Web site: t\r\\.'\Y.ag.state.co.us/DPI~l~~~iiie.litiiil 

Colorado Department of Public Health and Eiivirorimeiit 
Address: 4300 Cherry Creek Dr. South, Denver, CO 80246- 
1530, USA 
Phone: + I  303-692-2035, + I  800-886-7689 

E-mail: cdplie.iiiiorniation~~state.co.~is 
Web site : \vww. cd tilie. s tate . co. ti s 

Fax: + l  303-782-4969 

2320 S. DuPont Hwy., Dover, DE I990 I .  U S A  
Phone: + I  302-698-4571 
Fax: + 1 302-697-4483 
Web site: ~Yw~Y.state.de.us,'clei~ta~riii,esticides 

Delaware Department of Agriculture 
Address: Plant Industries Section 
2320 S. DuPont Hwy., Dover, DE I990 I ,  USA 
Phone: + I  302-698-4500 
Fax: + I  302-697-6287 
Web site: v m v  state de u b  deptag I I)lariritid 

Delaware Department of Natural Resources aiid 
Environmental Control 
Address: 89 Kings Highway, Richardson and Robbins Bldg.. 
Dover, DE I990 I ,  USA 
Phone: + I  302-739-4403 

E- m a i I : mgo Io@s tate. de . LI s 
Web site : w\vw , d ti rec . s ta t e. de .us 

Fax: + I  302-739-6242 

FLORIDA 

Florida Department of Agriculture aiid Coiisuiiicr 
Scrvices 
Address: Division of Agricultural Environmental Services. 
Bureau of Pesticides, 3 125 Comer Boulevard, Bldg. 6, 
Tallahassee, FL 32399-1650, USA 
Phone: + I  850-488-0532 

E-mail: i-utzs~,doacs.state.tl.us 
Web site: httD:ildoacs.state.tl.us!--,aes/l)esticitles 

Fax: +1 850-488-8497 

Florida Departinerit of Envirorinierital Protection 
Address: Twin Towers Office Bldg., 3900 Commonwealth 
Boulevard, Tallahassee, FL 32399-3000, USA 
Phonc: + I  850-245-2086 
Fax: + I  850-92 1-3267 (Ombudsman) 
Emergency Response: + I  850 488-2974, 800 4 13-99 I I 
Web site: uww.dep.state.tl LIS 

GEORGIA 
CONNECTlCUT 

Connecticut Department of Enviroriirierital Protection 
Address: Pesticide Management Division 
79 Elm St., Hartford, CT 06106-5 127, USA 
Phone: + I  860-424-3369 
Fax: + 1  860-424-41 53 
Emergency lines: Spill reporting, + I  860-424-3338 
Fax: + I  860-424-405 1 
E-mail: dep.webniasterjt,o.state.ct.us 
Web site: litti,:l/clei,.state.ct.tis 

DELAWARE 

Delaware Department of Agriculture 
Address: Pesticide Compliance Section 

Georgia Department of Agriculture 
Address: Pesticide Division 
19 Martin Luther King Dr., S.W., Atlanta. GA 30334. USA 
Phone: + I  404-656-3685 

Web site : \v\vw. a PI'. state . ea. us 
Fax: i 1 404 65 1-7957 

Georgia Department of Natural Resources 
Address: Environmental Protection Division 
2 Martin Luther King Jr.,  DI-., 1 152 East Tower, Atlanta. CA 
30334, USA 
Phone: + I  404-657-5947, 888 373-5947 
Emergency Reporting: + I  400-4656-4300 

Web site : w\.vw. dn r. s t ate. ca. u sid n rien v i I-on 
Fax: + 1 404-65 1-5778 
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HAWAII 

Hawaii Department of Agriculture 
Address: Plant Industry Division, Pesticides Branch 
P.O. Box 22 159, HOI~OIUILI, HI 96823-2 159 
Phone: + I  808-973-940 I 
Fax: + I  808-973-9533 
E-mail: hdoa.infoOtiawaii.Lov 
Web site : \vww. liawa i i ag. o rgh  doain i 

Hawaii Department of Health 
Address: Environmental Quality Control 
1250 Punchbowl St., P.O. Box 3378, HOI~OIUILI ,  HI 96801, 
USA 
Phone: + I  808 586-4185 
Fax: + I  808 586-4 I86 
Web site : \v\v\v. s ta re, li i .u s i l l  ea I t h  

IDAHO 

Idaho Department of Agriculture 
Address: P.O. Box 790, Boise, ID 83712, USA 
Phone: + 1 208-33 1-8605 
Web site: \vIvw.agri. idalio eov/ay.esource 

ILLINOIS 

Illinois Department of Agriculture 
Address: Agriculture Industry Regulations Division 
Environmental Protect ion B u reau 
State Fair Ground, P.O. Box 1928 1, Springfield, IL 62794- 
9281, USA 
Phone: + 1 2 17-782-2 172 
Fax: + I 2 17-785-4505 
Web site : \WTV. agr. state . i I .  u s 

Illinois Environmental Protection Agency 
Address: 1021 North Grand Ave. East, P.O. Box 19276, 
Springfield, IL 62702, USA 
Phone: + 1 2 17-782-3397 
Web site: \~~vw.el)a.state.iI.us 

INDIANA 

Indiana Office of the State Chemist 
Address: Pesticide Administrator 
1 154 Biochemistry Bldg., Purdue University, West Lafayette, 

Phone: + I  765-494-1492 
Fax: +1 765494-433 1 
Web site : \v\v\v. i sco , p ~ i  rdu e . ed i i  

IN 47907-1 154, USA 

IOWA 

Iowa Department of Agriculture and Land Stewardship 
Address: Pesticide Bureau 
Henry A. Wallace Bldg., E. 9th St. and Grand Ave., Des 
Moines, IA 503 19, USA 

Phone: +1 5 15-28 1-859 1 
E-mail : chuck . eckerm an n 63 i dal s . sta t c . i a. us 
Web sit c : w\wv2. s t a te . i a.  us/agri cu I t~irt' 

KANSAS 

Kansas Department of Agriculture 
Address: Pesticide & Fertilizer Program 
109 SW 9th St., Topeka, KS 66612-1281, USA 
Phone: + I  785-296-3786 
Fax: + I  785-296-0673 
Web site: ~ ~ L v \ v . a c c e s s l ~ a n s a s . o r ~ / l ~ ~ a / p c s t ~ l ~ ~ l ~  

Ka mas Depart in cn t of H ea It h and E n\ , i  ron in c n t 
Add ress : Env iron me 11 t D i v is ion 
Forbes Field, Bldg. 740, Topeka, KS 66620-000 I ,  LJSA 
Phone: + I  785 296-1535 
Fax: + I  785 296-8464 
Web site : \ w \ v .  kd h c . s tatc. ks , u s/e t i  v iro ti 171 en t 

KENTUCKY 

Kentucky Department of Agriculture 
Address: Division of Pesticide Regulation 
100 Fair Oaks Lane, 2nd FI., Frankfort, KY 4060 I ,  USA 
Phone: +1 502-564-7274 
Web site: wwv.kyaei-.com 

Kentucky Natural Kesources and Environnicntal 
Protection Cabinet 
Depart men t fo 1- Environmental Protect ion 
14 Reilly Rd., Frankfort, K Y  4060 I ,  USA 
Phone: + I  502 564-2 I50 
Fax: + I  502 564-4245 
Web site : www. nr.s t a te . ky . us 

LOUISIANA 

Louisiana Department of Agriculture and Forestry 
Address: Office ofAgricultural and Environmental Sciences 
Pesticide and Environmental Programs 
P.O. Box 63 I ,  Baton Rouge, LA 7082 1-063 1, USA 
Phone: + I  225-922-1235 
Fax: + I  225-922-1253 
Web site: \v\.v~v.Idaf.slate.la.usiaes:r,cs~iciclc 

Lou is ia n a Dc pa rt m e n t of En v i  ro n In e 11 t a I  Qua 1 it  4 
Address: P.O. Box 430 I ,  Baton Rouge, LA 7082 I .  USA 
Phone: + 1 225-2 19-3953 
Fax: +1 225-2 19-397 I 
Web site : \v\vw. d eq .staLc. 1 a. 11 s 

MAINE 

Maine De pa rt in en t of Ag ric u I t u re 
Address: Board of Pesticide Control 
28 State House Station, Augusta, M E  04333-0028, USA 
Phone: + I  207-287-273 1 
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Fax: + I  207-287-7548 
E-mail: 17es"tcides!~inaine.r(~v 
Web site: \ ~ ~ \ ~ ~ v . s t a t c . n i e . ~ i s ~ ~ ~ r i c u l t u r e ~ p c s t i c i d e s  

Maine Department of Environmental Protection 
Address: 17 State House Station, Augusta, ME 04333-0017, 
USA 
Phone: + 1 207-287-7688, + 1 800-452- 1942 
Emergency Response: + 1 800-482-0777 

Web site: w\vw.state.me.usidep 
Fax: + I  207-287-2812 

MARYLAND 

Maryland Department of Agriculture 
Address: Office of Plant Industries and Pest Management 
Pesticide Regulation Section 
50 Harry S Truman Pkwy., Aniiapolis, MD 21401-8960, 
USA 
Phone: + I  4 10-84 1-5700 

E-mail: se t t in rm~~i i ida . s ta t~ . i i id .us  
Web site : \\vw, mcla . state . in ci . us 

Fax: + I  410 841-5914 

Marylaiid Department of the Environment 
Address: I800 Washington Boulevard, Baltimore, MD 
2 1230, USA 
Phone: + I  410-537-3000 

Web site : w\v\v. m de. s t ate. m d . ~i s 
Fax: + I  410-537-3888 

MASSACHUSETTS 

Massachusetts Department of Agricultural Resources 
Address: Pesticide Bureau 
25 1 Causeway St., Ste. 500, Boston, MA 02 1 14, USA 
Phone: + I  6 17-626- 1700 
Fax: + I  6 17-626- 1850 
Web site: \vww. s t ate. in a. u s ld  fa; 

MICHIGAN 

M ic 11 iga 11 Depart in en t of A g ric u It u re 
Address: Pesticide and Plant Pest Management Division 
Ottawa Bldg., North Tower, 4th FI., 6 I I W. Ottawa St., 
Lansing, MI 48909, USA 

Fax: + I  517-335-1423 
Web site: 
\ \~~~~~ .n i i ch i r an . r rov imda /O,  I607,7- 125- 1572 2875-8324--, 
00. li tin I 

Phone: + I  5 17-373-1 087 

M ich iga n De pa r t in en t of E 11 v i ro 11 iii en t a I Qua I i t y 
Address: P.O. Box 30457, Lansing, MI 48909-7957, USA 
Phone: + I  800-662-9278 
Fax: + I  517-335-4729 
Emergency Response: + I  800 292-4706 
Web site: w\vw. iii ich i can. eov 'deq 

MINNESOTA 

Minnesota Department of Agriculture 
Address: Agronomy and Plant Protection Division 
90 W. Plato Boulevard, St. Paul, MN 55 107, USA 
Phone: + 1 65 1-297-2200, 800-967-2474 
E- ma i I : web i n fo($ tn d a. s t a te , rn n . LI s 
Web site : \v\v\v. in d a. state . inn .II s 

MISSISSIPPI 

Mississippi Departnient of Agriculture arid Commerce 
Address: Pesticide Programs 
P.O. Box 5207, Mississippi State. MS 39762. USA 
Phone: + I  662-325-7763 

Web site: \viv\v. iii d ac . s talc .iiis. us 
Fax: + I  662-325-0397 

M ISSOUR1 

Missouri Department of Agriculture 
Address: Plant Industries Division, Bureau of I'csticidc 
Control 
P.O. Box 630, Jefferson City, MO 65 102, USA 
Phone: + I  573-75 1-2462 

E-mail : a e i n fo@ina i I .  st ate. ni o . us 
Web site : \vw\v. m da. state, rn 0.  usiPes tici 7 11, h t in 

Fax: + I  573-75 1-0005 

Missouri Department of Natural Resou rees 
Address: Division of Environmental Quality 
205 Jefferson St., P.O. Box 176, Jefferson City. MO 65 102- 
0 176, USA 

E-mail: oac!r7,iiiail.dni-.rno.rlov 
Web site: W\li\v.diir.state.ino,Lis 

PhoIie: + I  800-361-4827 

MONTANA 

Moil ta tia Depart iiieii t of Agric ti I t u re 
Address: Pesticides & Fertilizers 
P.O. Box 2002 I ,  Helena, MT 59620-020 I ,  USA 

Fax: + I  406-444-5409 
E-mail: aci.iii):slate. mt.us 
Web s it e : h t ti): !/a er . state. in t . us 

Phone: + I 406-444-3 144 

M on t ana Depart men t of En v i roii in en ta 1 Qua 1 i t  y 
Address: MetcalfBldg., 1520 E. Sixth St., P.O. Box20090 I ,  
I-lelena, M T  59620-090 I ,  USA 
Phone: + I  406 444-2544 
Web site : ~ T V I Y .  dell. state. in t . us 

NEBRASKA 

Nebraska Department of Agriculture 
Address: Bureau of Plant Industry 
301 Centennial Mall S.. 4th FI., P.O. Box 94756. Lincoln. 
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NE 68509-4756, USA 
Phone: + 1 402-47 1-2394 
Fax: + I  402-471-6892 
Web site: \v\~~v.allr.state.ne.us/divisioiiibi~i/b~i 

NEVADA 

Nevada Department of Conservation and Natural 
Resources 
Address: Division of  Environmenhl Protect ion 
333 W. Nye Lane, Rm. 138, Carson City, N V  89706-0851, 
USA 
Phone: + I  775-687-4670 
Fax: + I  775-687-5856 
Web site: http:///ndel,.state.rlv.Lis 

N ewi d a D epa 1-1 ni e ti t of A g r ic u I t u re 
Address: Division of Plant Industry 
350 Capitol I H i l l  Ave., Reno, N V  89520, USA 

Web site: http.//atri state.nv us 
P~IOIIC:  + I  702-688- 1 180 

ind2 

N E W HAM PSH I RE 

New Hampshire Department of Agriculture, Markets and 
Food 
Addrcss: Division of  Pesticides Control 
25 Capitol St., Concord, N H  03301, USA 
Phone: + 1 603-27 1-3550 

E- in a il : pcs t i c i desk? a ~ r  . state. nh . us 
Web site: ~~~\~~:lv.agricIture.iilh.sov/about~~estici~le control 

Fax: +I 603 271-1 109 

NEW MEXICO 

New Mexico Department of Agriculture 
Address: Agricultural and Environmental Services Division 
Pesticide Product Registration 
MSC 3 189, Corner of  Gregg & Espiiia, Box 30005. I.as 
Cruces, NM 88003-88005, USA 
Phone: + 1 505-646-3007 

Web site: litti,:iininda\veb.nmsu.eclu 
Fax: + I  505-646-3300 

NEW YOIiK 

New York Department of Environnieiital Coiiservatioii 
Address: Bureau of  Pesticides Manageiiient. Division 01’ 
Solid and Hazardous Materials 
625 Broadway, Albany, N Y  12233, USA 
Phone: + I  5 18-402-8788 
E- in  a i  I : pt: s tm gt lii, cw. dc c . s t ;~tt : .  n y a  
Web site: 
w \ v \ v . ~ e c . s t a t e . n ~ . u s / ~ v e l ~ s i t ~ ~ c i s l ~ ~ r i i p e s ~ i c i d ~ ~ ~ ~ s t i ~ i d . l i  t i n  

NOliT 1-1 CAROLINA 

North Ca roliria Depart nien t of Agricu It ure and 
Consumer Services 
Address: Food and Drug Protection Division, Pesticide 
Section 
2 109 Blue Ridge Ave., Raleigh 27607. I090 Mail Service 
Center, Raleigh, NC 27699-1090, USA 
Phone: + I  919-733-3556 

Web site: \\;w\v ncagr.coin/fooddi ue/pcbticid 
Fax: + I  919-733-9796 

NEW JERSEY 
NORTH DAKOTA 

Neiv Jersey Departinent of Environnieiital Protection 
Address: Pesticide Control Program 
40 1 E. Slate St., P.O. Box 40 1 ,  Trenton, NJ  08625-0402, 
USA 
Phone: + I  609-530-4070 

E-mail: askl)EP!T/,,dei,.state.ni.us 
Wcb site: \v\vw.ni.eov/dep 

Fax: +1 609-292-7695 

Neiv Jersey Department of Health and Senior Services 
Address: Division of Epidemiology, Env i roiimen t al and 
Occupational Health 
Right to Know Program 
P.O. Box 360, Trenton, NJ 08625-0360, USA 
Phone: +I 609-984-1 863 
Fax: + I  609-292-5677 
Web site: \ ~ ~ ~ ~ ~ v . s t a t c . n j . ~ ~ s i l i e a l t h l e o l i l r t l ~ ~ ~ ~ ~ b ~ r t k l i s t ~ . h t ~ i i ~ ~ ~  
This agency produces “Right to Know Hazardous Substance 
Fact Sheets” that summai-ize information from many sources. 
Industrial hygienists are available to answer questions 
regarding the control of chemical exposures. 

North Dakota Department of Agriculture 
Address: Pesticide Programs 
600 East Boulevard Ave., Dept. 602, Bismarck, N D  58505- 
0020, USA 
Phone: + I  701 1328-2231,800-242-7535 

E-mail: nddajr7)sta(c.nd.us 
Web site: wi\;\v.atldcpartnicnt.com 

Fax: +1 701-328-4567 

OHIO 

Ohio Department of Agriculture 
Address: Division of Plant Industry, Pesticide Regulation 
8995 E. Main St., Reynoldsburg, 01 143068-3399. USA 
Phone: + I  614-728-6987 
E-mail: p l a n t ~ ~ e s t ~ ~ ~ ~ , i ~ i a i l . a ~ ~ ~ i . s t ~ ~ t e . u ) i . ~ i s  
W e b  S 1 t C 

MWW. oh i oaer i CLI I t ti IT. rrovipu bsid i \/sip I ti 1; c u IT pi./ 17 I ti I- pi.- i 11 d 
ex. st111 
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OKLAHOMA 

Oklahoma Department of Agriculture, Food & Forestry 
Address: Plant Industry and Consumer Services Division, 
Pest Management Section 
2800 N. Lincoln Boulevard, Oklahoma City, OK 73105- 
4298, USA 
Phone: +I 40- 271-1400 
Fax: + I  405-52 1-3864 
Web site: ~s~~w.statc.ok.us!--okap 

Fax: + I  40 1-222-6047 
Web site: ~s~vw.state.ri.us!dcm 

SOUTH CAROLINA 

South Carolina Department of Plant Industry 
Address: Department of Pesticide Kegulatioii 
51 1 Westinghouse Rd., Pendleton, SC 29670. USA 
Phone: +1 86- 646-2 150 
Fax: +I 864-646-21 79 
Web site: www. dix. c 1 c 111 son. cd u 

OKEGON 
SOUTH DAKOTA 

Oregon Department of Agriculture 
Address: Pesticides Division 
635 Capitol St., NE, Salem, O R  97301-2532 
Phone: + I  503-986-4635 
Fax: + I  503-986-4735 
E-mail: pestxnoda.state.or.us 
Web site : w v w .  od a. state . or. u silie sl i c i d c 

PENNSY LVANlA 

Pennsylvania Department of Agriculture 
Address: Bureau of Plant Industry, Agronomic Services 
Division 
230 1 N .  Cameron St., Harrisburg, PA 17 1 10-9408 
Phone: +1 7 17-787-4843 
Fax: +I 7 17-783-3275 
Web site : w w v .  a pr i c u It LI re. s ta t e . pa. u s/p I an t i 11 d y s try 

South Dakota Department of Agriculture 
Address: Division of Agricultural Services , Pesticide 
Program 
523 E. Capitol Ave., Pierre, S D  57501 -3 182, USA 

Fax: + I  605-773-348 I 
E-mail: acn ia i l~~sra te . sd .us  
Web site : \msw. st ate . sd . u sidoa!d as 

Phone: + I  605-773-3375, 800-228-5254 

TENNESSEE 

Tennessee Department of Agriculture 
Address: Plant Industries Division 
Ellington Agriculture Center, Nashville, TN 37204. USA 
Phone: +I 615-837-5103 
Fax: + I  615-837-5333 
Web site: ~\rww.state.t~i.us~a~i-icuIture 

PUERTO RICO 
TEXAS 

Puerto Kico Department of Economics and Agriculture 
Address: Analysis and Registration of Agricultural 
Materials, Laboratory Division 
P.O. Box 10163, Santurce, PR 00908 
Phone: + 1 787 72 1-7000 

E-mail: hi-amil-ez~,for ta le~~~.~obierno.pr  
Web site: \~~~v.foi-taleza.robierno.pr 

Fax: + 1 787 72 1-6634 

Puerto Kico Department of Planning, Natural Resources 
and Environmental Protection 
Address: Environmental Quality Board 
Sernades Juncos Station, P.O. Box 11488, Santurce, PR 

Phone: + I  787 72 1-7000 

E-mail: ivila~~ortaleza.eobieriio.pi 
Web site : \v\mv. fo rt a I eza, go b i ern 0.  pr 

00910-1488 

Fax: +I 787 724-5963 

Texas Department of Agriculture 
Address: LiceiicingiRegulations 
P.O. Box 12847, Austin, TX 787 I I ,  USA 
Phone: + I  800-TELL-TDA 

E-mail: coiitact~~agr.state.t~.Lis 
Web site: tittp:/!w\~~v.a~r.state.tx us/ 

Fax: + I  512-463-1 I04 

UTAH 

Utah Departmcnt of Agriculture and Food 
Address: Plant Industry Division 
350 N.  Redwood Rd., P.O. Box 146500, Salt Lake City, UT 

Phone: + I  801-538-7100 
Fax: + I  801-538-7189 
E-mail : a I F  inai n . I in 1 ew i s (ii; - em ai 1. state . u t . ~i s 
Web site: ww-w. ag. state. u t . u s 

841 14-6500, USA 

RHODE ISLAND 
VERMONT 

Rhode Island Bureau of Natural Resources 
Address: Division of Agriculture 
235 Promenade St., Providence, RI 02908-5767, USA 
PhoIIe: + I  40 1-222-278 1 

Vermont Agency of Agriculture, Food & Markets 
Address: Plant Industry Division 
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116 State St., State Office Bldg., Montpelier, VT 05620- 
2901, USA 
Phone: t 1 802-828-3472 
Fax: + I  802-828-383 1 
E-mail: phili'iiiarl-.state.vt.us 
W e b  site: ~~~~iv .vermonta~r icu l tu l -e .co~i i /p~d. l i t i~ i  

VIRGINIA 

Virginia Department  of Agricul ture  and  Consumer  
Service 
Address: Office of Pesticide Services 
P.O. Box 1 163, Richmond, VA 232 18, USA 
Phone: + I  804-371-6558 
Fax: + I  804-37 1-8598 
W e b  site: ~~vw.vdacs.state,va.Lis/pesticides 

WASHINGTON 

Washington State  Department  of Agriculture 
Address: Pesticide Management Division 
1 I 1  1 Washington St., P.O. Box42589, Olympia, WA 98504- 
2589, USA 
Phone: + I  360-902-2040, 877-301-4555 
Fax: + I  360-902-2093 
Web site: \v\~~v.wa.rrovii,estfert/defauIt.litiii 

W E S T  VIRGINIA 

Address: Plant Industries Division 
1900 Kanawha Boulevard., E., Charleston, WV 25305-0 I9 I .  
USA 
Phone: + I  304-558-2212 
Fax: + 1  304-558-045 1 
W e b  site: ~ i \v .~z? ia~r ' i cu l tu i -e .o~-~  

WISCONSIN 

Wisconsin Department  of Agriculture, T r a d e  and  
Consumer  Protection 
Address: Agricultural Resource Management Division 
28 1 I Agriculture Dr., P.O. Box 89 I I ,  Madison, WI 53708- 
891 1, USA 
Phone: + I  608-224-4500 
Fax: + I  608-224-4656 
W e b  site: ~V~Viv.datcp.state.~~i.us!core/aer'icultLi~e~i)est- 
fe rtiindex . h t in I 

W Y O M I N G  

Wyoming Department  of Agricul ture  
Address: Plant Industiy Programs 
22 19 Carey Ave., Cheyenne, WY 82002-0 100, USA 
Phone: + I  307-777-732 1 
Fax: + I  307-777-6593 
E-mail: c+da@st;lte wy us 
W e b  site: littp //wvaqric state wv us 

West Virginia Department  of Agricul ture  
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Appendix E: Directory of Industrial & Professional Agrochemical & Food- 
related Organizations 
Note; The national chemical societies have sections on agrochemicals. 

ALBANIA 

Society of Albanian Chemists 
Address: Faculty of  Natural Sciences 
University of  Tirana, Tirana, Albania 
Phone: +355 42 27 669 
Fax: +355 42 26 724 
E-mail: imalo!'~fslin.tirana.al 

ARGENTINA 

Argentina Chemical Association 
Address: Asociacion Quiinica Argentina 
Sanchez de Bustamante 1749, Buenos Aires 1425, Argentina 
Phone: +54 1 822 4886 
Fax:+54 18224886 
E- m a i I : i nfoaiaqa. orc. ar 

Argentina C r o p  Protection Association 
Address: Cainara de Sanidad Agropecuaria y Fertilizantes 
Rivadavia 1367-piso 7-"B", 1033 Buenos Aires, Argentina 
Phone: +54 1 1  4381 2742 
Fax:+54 1 1  4383 1562 
E-mail: c a s a f M u s a k  or< 
W e b  site: \t?\-\v.casafe 01-g 

Chemical a n d  Petrochemical Industry Association of 
Argentina 
Address: Camera de la Industria Quiinica y Petroquiinica 
de Argentina, Av. Cordoba 629, piso 4 - (C1054AAF), 
Buenos Aires, Argentina 
Phone: +54 1 1-43 13- 1000 
Fax: +54 1 1-43 13- 1059 
E - m a i I : in form ac i o n @,c i y y p . ore. a r 
W e b  site : WWTV. c i q yp. or$. ar 

Latin American Petrochemical  a n d  Chemical  
Association 
Address: Esmeralda 35 1 piso 3 Of. B, C 1025ABG Buenos 
Aires, Argentina 

E-In a i I: in i'o@al> 1 a. con1 . ar 
W e b  site: wwv.apla.com.ar 
APLA seeks to boost and promote business in the chemical 
and petrochemical sectors in Latin America. 

Phone: +54-1 1-4325-1422 

AKMENIA 

Armenian National Academy of Sciences 
Address: 37501 9 Yerevan, Pr Marshala Bagramyana 24, 
Armenia 
Phone: +374 2 527 03 1 

Fax: +374 7 885 39 0 6867 
E-mail: acadcniviZhci.am 

AUSTRALIA 

Australian Mineral  Foundat ion Inc. 
Address: 63 Conynghain St., Glenside 5065, South Australia, 
Australia 
Phone: +6l 8 8379 0444 
Fax:+61 8 83794634 
E-mail : am f@i,anif. corn .au 
W e b  site: w w v .  am f. c om. au 

Minerals Council of Australia 
Address: Mining Industry House, 2 16 Northbourne Ave., 
Braddon, ACT 2612, Australia 
P.O. Box 363, Dickson ACR 2602, Australia 
Phone: +61 2 6279 3600 
Fax: +61 2 6279 3699 
W e b  site: wLvw.minerals.orc.au 

Royal Australian Chemical  Institute, Division of Cereal  
Chemistry 
Address: 1/21 Vale St.. North Melbourne, Victoria 305 I .  
Australia 
Phone: +61 3 9328 2033 
Fax: +61 3 9328 2670 
E-mail: meinber!r7,i-aci.or~.au 
W e b  site: www.raci.or:.au 
The RACl is both the qualifying body in Australia for  
professional chemists and a learned society promoting the 
science and practice of  chemistry in  all its branches. The 
Division of Cereal Chemistry concentrates on chemical 
aspects of  the cereal-grain industry such as bread and other 
products from wheat, beer, and malt from barley. 

A U STKI A 

Association of the  Chemical Industry of Austria 
Add rcss : Fachver band der C hem i sch en I nd us t r i e 0 s  t e rre i c ti s 
Wiedncr Hauptstrafie 63, A- I045 Vienna, Austria 
Phone: +43 1 501 05-3340 
Fax: +43 1 501 05-280 
E-mail: oftice@fcio.wko.at 
W e b  site: tittp:.l/tcio.atihotii~ 

T h e  Austrian Chemical Society 
Address: Gesellschaft Ostei-reichischer Chemi lw (GOC) 
Nibelungengasse 1116, A-IOIO Vienna, Austria 
Phone: +43 I 587 42 49 or 587 39 80 
Fax: +43 1 587 89 66 
E-mail: offlceiii!rloech.at 
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BANGLADESH 

Bangladesh Chemical Society 
Address: 10/11 Eastern Plaza, Sonargaon Road, 
Hatirpool, Dhaka - 1205, Bangladesh 
E-mail: bcsir(Z,banqla.net 

BELARUS 

Belarus Academy of Sciences 
Address: 220072 Minsk, Pr Skaryny 66, Belarus 
Phone: +375 (17) 284 18 01 
Fax: +375(17)23931 63 
E-mail: acadeiiiv~~niselv.bas-net - bv 

BELGIUM 

Association of Petrochemicals Producers in Europe , 
see European Chemical Industry Council 

Belgium Association of Plant Protection Products 
Address: Phytofar ASBL, Square Marie-Louise 49, 1000 
Brussels, Belgium 
Phone: +32 2 238.97.72 
Fax: +32 2 280.03.48 
E-mail: phvtosecir7;.fedicheni.be 
Web site: \.v\Yw.pli~,toihr.be 

Belgium Association of tlie Biocides Industry 
Address: Secretary-General, Square Marie-Louise 49, B- 
1000 Brussels, Belgium 
Phone: + I  32 2 238 97 72 
Fax :+132228003  80 
E- ma il : b i oii I us/N),fecI i ch e r i i  . be 
Web site : w v w  . fed i c I1 c in. be 

Belgian Association of the Industry of Nitrogen 
Products 
Address: Secretary-General, Square Marie-Louise 49, B- 
1000 Brussels, Belgium 
Phone: + I  32 2 238 97 72 
Fax: + I  32 2 280 03 80 
E- m a i I : ab i pa- bvs i ($4 fed i ch e in. be 
Web site: \vw\v.fedicheni.be 

Belgium Association of the Phosphate Fertilizers 
Industry 
Address: Secretary-General, Square Marie-Louise 49, B- 
1000 Brussels, Belgium 
Phone: + I  32 2 238 97 72 
Fax: + I  32 2 280 03 80 
E- m a i 1: ab i pli 0 s  I(ii!!cd i c Ii em. be 
Web site: uww, fed i clieiii .be 

Bromine Science and Environmental Forum 
Address: 1 18 Avenue de Cortenbergh, 1000 Brussels, 
Be Ig i uni 
Phone: +32 2 733.93.70 

Fax: +32 2 735.60.63 
E-mail: mai l i~ .RS~~,Fsecr .c~) rn  
Web site: wi\.iv.bsef..coin.be 

CropLife International 

Phone: +32 2 542 04 10 
Fax: +32 2 542 04 19 
E-mail: croplifeirl!croplife.orl: 
Web site: ~\.'w\v.ci-oplife.oi-~ 
CropLife International is the global federation representing 
the plant science industry. It supports a network of75 regional 
and national associations and their me in ber coin p i  i t ' ?  

worldwide, in six Regional Associations: Afi-ica!Middle-East. 
Asia-Pacific, Europe, Japan, Latin America and North 
America. CropLife International was formerly Global Crop 
Protection Association. 

Address: 143 Avenue Louise, B- 1000 Brussels, Bel,' "lLlI11 

European Association for Bioindustries, The 
Address: Avenue de I '  Armee 6, 1040 Brussels, Belgium 
Phonc: +32 2 735.03.13 
Fax: +32 2 735.49.60 
E-mail: inail~~/)eui-ol,abio.or~ - 

Web site : ~ w w .  eu ro pa b i 0. org 
EuropaBio, the European Association for Rioindustries. 
rep re sen ts near I y 40 in ember coin pan i es ope rating w o r I d w i de 
and 18 national biotechnology associations. Members are 
involved in a wide range of activities: Iiiiniaii and animal 
health care, diagnostics, bio-informatics, chemicals. crop 
protection, agriculture, food and environmental products and 
services. EuropaBio also has associate members such as 
i n t e rnat i on a I comm erc i a I ,  fi nanc i a I ,  asset man age inent and 
other service-providing companies, regional biotechnology 
develop me nt organizations and sc i e nt i tic in st i t ii t e s . 

European Centre for Ecotoxicology and Tosicologj, of 
Chemicals 
Address: Avenue E. Van NieLiwenuye 4, Box 6, B-1 I60 
B r u s se 1 s , Be I g i u in 

Phone: +32 2 675 3600 
Fax:+322675 3625 
Web site: \vww.ecetoc.org 
A scientific, non-profit making, iion-commercial associ;itioii. 
financed by 50 of  the leading companies with interests iii tlie 
manufacture and use of chemicals. It provides a scientific 
forum through which the European chemical industry can 
research, review, assess and publish studies on the 
ecotoxicology and toxicology of chemicals. 

E u ro pea n C hem ica I Industry Cou n ci I 
Address: Avenue Van Nieuwenhuyse. 4 Box 1 ,  f3- I 160 
Brussels, Belgium 
Phone: +32 2 676 721 I 
Fax: +32 2 676 7300 
E-mail: rnail@cefic.be 
Web site: \vww. ce ti c.. be 
CEFIC is made Lip of the national chcniical industry 
federations of22 countries i n  Europe and large interiiarional 
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companies which are members in their own right. Web site 
for individual federations and their members is 
W\VM'. cc fi c . org/p rodu c t i'am i I i c s 

European Chemical Society 
Address: Department of chemistry, Universite Catholique 
de Louvain, Batitnents Lavoisier, Place Louis Pasteur, I ,  
B- 1348 Louvain-la-Neuve, Belgium 
Fax: +32-0-47 80 33 
E- ma i I : ecs @,c h i m . uc I .  ac . be 
Web site: ~r~~~w.c l i in i .uc l .ac .be iCFl1MI~CS~ 
The European Chemical Society was founded in 1995. I t  
seeks to promote European chemistry both inside and 
outside Europe, to network and unite chemists at the 
European level, to circulate information among European 
chemists, to provide a forum for European chemists, to 
promote public awareness and appreciation of chemistry, 
and to encourage the young research students to become 
actively involved in the Society. 

European Crop Protection Association 
Address: 6 Avenue E van Nieuwenhuyse, B-1160 
Brussels, Belgium 
Phone: +32 2 663 15 50 
Fas: +32 2 663 15 60 
E-mail: eclia@ecpa be 
Web site: w\vn ecpa.be 
ECPA is the pan-European voice of the crop protection 
industry. The membership includes both national 
associations and companies throughout Europe, including 
Central and Eastern Europe. In addition to traditional crop 
protection products such as herbicides, fungicides and 
insecticides, members also provide biopesticides and 
genetically modified crops. ECPA is a inember of 
Crop L i fe I n tern at i ona I (for me r l y G I o ba 1 C ro p Protect ion 
Association). 

European Fertilizer Manufacturers Association 
Address: Avenue E, Van Nieuwenhiiyse 4, B-l 160 
B ru sse Is, Be Ig i u i n  

Phone: +32 2 675 3550 
Fas :+322675  3961 
E-m a i 1 : m ai i i  '3 e fin a. be 
Web site: w w . e t i n a . o r g  
EFMA is a trade association to promote role of  mineral 
fertilizers in European agriculture and horticulture. 

FaBeChim - VeBeVeChem 
Address: Avenue Eduoard de Thibault 5 I ,  B- 1040 
Brussels, Belgium 
Fax: +32 2 735 5681 
Web site: ~~tt~~:/ieul-ie.sc.ucl.ac.be!curievl-~i~tcI/FAB~CI 1 IM 

Federation of the Belgium Chemical Industry 
Address: Square Marie-Louise 49, B-I000 Brussels, 
Be lg i u in 
Phone: +32 2 238 97 I I 

Fax:+322231 1301 

E- in a i I : info $2 fed i cl1 em. be 
Web site: \ ~ ~ w . f e d i c l i e m . b e  

Global Crop Protection Federation, See CropLili. 
I titernational (Belgium) 

Royal Flemish Chemical Society 
Address: Koninklij ke Vlaainse Cheinische Vereniging 
Groot Begijnhof 6, B-3000 Leuven, Belgium 
Phone: +32 16 29 32 I4 
Fax:+32 1 6 2 2 6 8 9 2  
E-mail: Robbeniir,uia.ua.ac.be 
Web site: www.livcv.bc 

Society of Environmental Toxicology and Cheinisti-y 
Address: Avenue E. Mounier 83, Box 3 I ,  1200 Br~issels. 
Be 1 g i LI in 
Phone: +32 2 772 72 81 
Fax: +32 2 770 53 86 
E-mail: setact@pinr.be 
Web site: www. se t ac . o 1-g 
An independent, international, nonprofit professional society 
that provides a forum for individuals and institutions engaged 
in  the study of  environmental issues, management and 
conservation of natural resources, envii-onmeiital education. 
and environinental research and development. Offices i n  
Belgium, Australia and the United States. 

BOLIVIA 

Bolivian Chemical Society 
Address: Socuedad Boliviana de Quimica 
Casilla 135 14, La Paz , Bolivia 
Phone: +591 2 794 164 
Fax: +59l 2 359 491 

BRAZIL 

Brazilian Chemical Association 
Address: Asociacion Brasilcna de Quimica (ABQ)  
Rua Alcitio Guanabara 24 Coiij 1606, 13" andar. CEP 2003 I 
Rio de Janiero, RJ, Brazil 
Phone: +55 21 262 1837 
Fax: +55 21 262 6044 

Brazilian Chemical Industry Associatio 
Address: razilian Chemical Maniifacturers Association 
(ABIQU I M) 

Associaqgo Brasileira da Industria Quimica 
Address: Rua Santo Antonio, I84 - 17" andar, 0 I3 14-900 SYo 
Paulo, SP, Brazil 
Fax:+55 I I  2320919 
E-mail: abi4uiiii:~~,abiquim.ortl.br 
Web site: c v w w . b r a z c l i e m i c a l s . ~ ~ ~ ~ . ~ ~ i -  
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Brazilian Chemical Society 
Address: Sociedade Brasileira de Quiinica 
lnstituto de Quiinica da USP 
26037, 05513-970, SZo Paulo - SP, Brazil 
Phone: +55 1 1  210 2299 
Fax:+55 1 1  8143602 
E-mail: paula;~4t.dq.ufscar.br 
Web site: WVTY. sbcl. orfi. br 

CANADA 

Canadian Chemical Producers Association 
Address: Suite 805, 350 Sparks Street, Ottawa, Ontario, 
Canada K 1 R 7S8 
Phone: + I  613 237 6215 
F a x : + l  613 2374061 
E-mail: info@,cci>a.ca 
Web site: \v\w.ccpa.ca 
A trade association representing 75 cheniical 
manufacturing industries in Canada. 

Canadian Institute of Food Science and Technology 
Address: P.O. Box 152, Apple Hill, Ontario, Canada KOC 
I BO 
Phone: + I  613-525-2833 

E-mail : c i fs t[ii;c i fs t . ca 
Web site : \v\\.?\:.c i fst . ca 
CIFST is the national association for food industry 
professionals. Its membership of inore than 1500 is 
comprised of scientists and technologists in  industry, 
government and academia who are coininitted to advancing 
food science and technology. 

Fax: + I  6 13-525-4328 

Chemical Institute of Canada 
Address: 130 Slater St., Ste. 550,  Ottawa, Ontario, Canada 
K1 P 6E2 
Phone: + I  613 232 6252 
Fax: +1 613 232 5862 
E-m a i I : i i i  1.0 

Web site: \vwiv.cic.ca 
em i nst . ca 

CropLife Canada 
Address: 21 Four Seasons Place, Suite 627, Etobicoke, 
Ontario, Canada M9B 638 
Phone: + 1 4 16-622-977 I 
Fax: + 1 4 16-622-6764 
E-mail: pilbeamli~~croplife.ca 
Web site: \WTY. crop I i fe. ca 
CropLife Canada represents the manufacturers, developers 
and distributors of plant life science solutions for 
agriculture, forestry and pest management in Canada.. 
CropLife Canada was formerly the Crop Protection 
111s tit u t e. 

Crop Protection Institute, see CropLife Canada 

International Union of Food Science and Technology 
Address: P.O. Box 6 102 1. 5 1 1 Maplegrove Koad , Ste. 19, 
Oakville, Ontario, Canada L6J 6 x 0  
Phone: + I  905 815 1926 
Fax: +1 905 815 1574 
E-mail: secretai-iat!~~iufost.or~ 
Web site: \\;wmv.iufost.org 
The International Union of Food Science and 'I'eclinology. a 
country-membership organization, is the sole global food 
science and technology organization. I t  is a voluntary, non- 
profit association of national food science orgaiiizations 
linking the world's food scientists and technologists. I t  
promotes world-wide exchange of knowledge i n  those 
scientific disciplines and technologies that relate to the 
expansion, improvement, distribution and conservation ofthc 
world's food supply throiigh its sponsorship 01' iiiteimtional 
and regional congresses. conferences, workshops and 
symposia, and through its encouragement of appropriatc 
educational programs. 

CHILE 

Association of Chilean Chemical Manufacturers 
Address: Asociacion Grcmial dc Induslriales Quimicos de Chile 
Av. Andres Bello 2777 Of. 50 I, Las Condes. Santiago. Chile 
Phone: +56 2 203 3350 
Fax: +56 2 203 335 1 
E-m a i I: as i q u i m ($as i q u i in. c 1 
Web site : \vwv, as i qu  i 111. c I 

Chilean Chemical Society 
Address: Sociedad Chileiia de Quimica (SCQ) 
Bernard0 O'Higgins I06 I-G, Casilla de Correo 26 13. 
Conce pc ion, C h i le 
Phone: +56 41 235-819 
Fax: +56 41 240-280 

CHlNA 

Shanghai Pesticide Research Institute 
Address: 2356 Xietu Rd., Shanghai 200032. China 
Phone: +86 2 1-6469-0260 
Fax: +86 2 1-6469-026 1 
E-mail: spri@~hi2000.com 
Web site: http:/~~~~\vw.cliinacheninet.comlsl,I-i 

COSTA RICA 

Latin American Crop Protection Association 
Address: Apartado 94-2020, Centro Postal Zapote, San Jos6. 
Costa Rica 
Phone. +506 272 07 16 
Fax:+5062725304 
E-mail: lacpaci-ir7\sol.i-acsa.co.cr 
Web site: ~vww.lacpa.ot-rr 
The Latin America Crop Protection Association (LACPA), 
represents the Crop Protection Industry through nineteen 
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national associations in Argentina, Belize, Bolivia, Brazil, 
Chile, Colombia. Costa Rica, Doininican Republic, 
Ecuador, El Salvador, Guatemala, Honduras. Mexico, 
Nicaragua, Panama, Paraguay, Peru, Uruguay, and 
Venezuela. 

CZECH REPUBLlC 

Association of Chemical lndustry of tlie Czech 
Republic 
Address: Svaz Cheinickeho Pruinyslu Ceske Republiky 
Kodanska 46, CR - 100 10 Prague 10, Czech Republic 
Phone: +42 2 6715 4131 
Fax: +42 2 6715 4130 
E-ni a i I : o i n ch zs@m box. vo I .  cz 
Web site: littp::/Lvww.sclii~.cz 

Czech Chemical Society 
Address: Novotneho lavka 5, CZ- I 16 68 Prague I ,  Czech 
Rep ti bl ic 
Phone: +42 2 2 I 0  82 3 82 
Fax: +420 2 222 20 184 
E-mail: csch($cscli.cz 
Web site: www.csch.cz 

DENMARK 

Danish Chemical Society 
Address: Keinisk Foreiiing, Uiiiversitetsparken 5 ,  DK- 
2 100 Copenhagen, Denmark 
Phone: +45 3537 0850 
Fax:+4535375376 
Web site: w \ b w  rub ruc dk disicliem/kemfor 

Danish Crop Protection Association 
Address: Dansk Plantevaern, Ainalievej 20, I875 
Frederiksber C, Deninark 
Phone: +33 24 42 66 
Fax: +33 25 84 16 
E- in a i I : dp ($p I ante vaerii , d I< 
Web site: Iittp:,’\l.;~L‘L\;.i)l~intevaerii.dk 

ETHIOPIA 

Nation a I C h em i ca I Co r po ration 
Address: P.O. Box 5747, Addis Ababa, Ethiopia 
Phone: +251 1 61 1 31 1 1  
Fax: +25l 1 610 296 

FIN LAND 

Association of Finnish Chemical Societies, The 
Address: Keiniska Sallskapet I Finland 
Hietanie inenkatu 2, FIN-00 100, Helsinki, Finland 
Phone: +358 9 454 2040 
Fax: +358 9 408 780 
E-mail: skks@kemia.pp 
Web site: wvw.kemiaseura.fi 

Finnish Chemical Society 
Address: Kemianteollisuus. RY 
Etelaranta 10, PI 4, 00 130 Helsinki, Finland 
Phone: +358 9 172 84 I 
Fax: +358 9 630 225 
Web site: www.cheniitid.fl 

Finnish Crop Protection Association 
Address: Etelaranta 10, P.O. Box 4, FIN-0013 1 Helsinki, 
F in 1 and 
Phone: +358 9 172 841 
Fax: +358 9 630 225 
E-mail: inaiia.poliiakallio!ii!kaste.i7et 
Web site: www.kaste.net 
The Finnish Crop Protection Association is a member ofthe 
Chemical Industry Federation of Finland. The membership of 
European Crop Protection Association (ECPA) is sliared with 
tlie sister associations in  Swedcn and Norway. 

FRANCE 

French Union of Industrial Chemistry 
Web site: wwv.Liic.fr 
The UIC is the professional body representing Freiicli 
chemical companies. It provides them with exchange and 
meeting structures, and encourages their development. I t  
represents and defends them in its various fields ofnctivities, 
such as social, economic, technical. f iscal and legal affairs. 

French Chemical Society 
Address: Societe Franpise de Chimie (SFC) 
250, rue Saint-Jacques, F-75005 Paris, France 
Phone: +33 1 4046 71 60 
Fax: +33 1 4 0 4 6  71 61 
E-mail: sfck$sfc.fr 
Web site: www.sfc.fi- 

French Crop Protection Association 
Address: Union des Industries de la Proteclion dcs I’laritcs 

E-mail: uippi&iipp.net 
Web site: www. u i pp. org 
The UlPP (French Crop Protection Association) is a 
professional association committed to explaining the role of’ 
tlie industry in modern agriculture and the benelits of its 
products to the community. I t  was created in I9 I8 and has 79 
inember companies which represent 96% of tlie I~reiicli 
market, the premier market i n  tlie European Union.lt is a 
member ofthe European Crop Protection Association (ECPA). 

(UIPP) 

French Society of Industrial Chemistry 
Address: Societe de Chiinie Industrielle (SCI) 
28, rue Saint Dominique, F-75007 Paris, France 
Phone: +33 I 53 59 02 10 
Fax: -133 I 45 55 40 33 
E-mail: sci .lifliiwanadoo, ti- 
Web site: www. sc i fiance. org!sc i l d z  f x i  I L .  11 t i n  I 
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International Agency for Research on Cancer 
Address: 150 Cours Albert Thomas, 69372 Lyon CEDEX 
08, France 
Phone: +33 (0)4 72 73 84 85 
Fax: +33 (0)4 72 73 85 75 
Web site: \\;.Lvw.iarc.fr 
The International Agency for Research on Cancer 
coordinates and conducts both epidemiological and 
laboratory research into the causes of  cancer. 

International Fertilizer Industry Association 
Address: 28, rue Marbeuf, 75008 Paris, France 
Phone: +33 1 53 93 05 00 
Fax: +33 1 53 93 05 45147 
E- ma i I : i fa@ - fei-t i 1 i zer. o rg 
Web site: \\;\\-w. tert i I im-. ore 
IFA’s mission is to promote efficient and responsible 
production and use of  plant nutrients to maintain and 
increase agricultural production worldwide in a sustainable 
manner, to improve the operating environment of  the 
fertilizer industry, to collect, compile and disseminate 
information, and to  provide a discussion forum for its 
members aiid others on all aspects of  the production, 
distribution and consumption of  fertilizers, their 
intermediates and raw materials. 

GERMANY 

German Society for Chemical  Engineering,  
Biotechnology and Environmental Protection 
Address: Gesellschaft f i r  Chemische Technik und 
Biotech no I og  ie e. V 
Theodor-Heuss-Allee 25, D-60486 Frankfurt am Main, 
Germany 
Phone: +49 69 7564-0 
Fax: +49 69 7564-201 
E-mail: intel-netinioi~decheina.de 
Web site: \ww.dcchema de 

German Chemical Industry Association 
Address: Verband der Chemischen Industrie e.V. (VCI) 
Karlstr. 2 1 ,  60329 Frankfurt am Main, Germany 
Fax: +49 69 25 56 16 12 
Web site: \v\vw. c h em i sc h e- i n d u str i e. d e 

German Chemical Society 
Address: Gesellscliaft Deutscher Cheiniker (GDCh) 
Varrentrappstrabe 40-42, D-60486 Frankfurt am Main, 
Germany 
Phone: +49 69 79 17 326 
E- m a i I : pri7hgd ch . d e 
Web site: \vww. vd c h . dc 

German Crop Protection Association 
Address: Industrieverband Agrar eV 
Web site: \v\w.iva.de 

GREECE 

Hellenic Association of  Chemical Industries 
Address: 23, Lagoumitzi Ave.. 176 71 Kallithea, Athens, 
Greece 
Phone: +30 1 55 74 501-5 
Fax+30 1 5 5 7 4 9 1 0  
E-m a i 1 : h ac i @ b izn c t . com . pr 
Web site: . ~ \ ~ ~ ~ ~ . b i z n e t . c o n i . ~ r ~ i ~ i c l i ~ s t ~ - i ~ ~ l ~ l ~ i a c i  

Hellenic Crop Protection Association 
Address: 53 Patission Street, 104 33, Athens, Greece 
Phone: +30 10 52 29 786 
Fax: +33 10 52 21 542 
E- m a i I : i 11 t’o@i)esy 1.. pi- 

Web site: w v w . h c p a . u  
The Hellenic Crop Protection Association companies involved 
in the crop protection industry and other associated membcrs. 
namely distributors of crop protection products. l’he 1-ICI’A 
works in close collaboration with the Cyprus Crop Protection 
Association. HCPA is a member of  the European Crop 
Protection Association (ECPA) aiid a member of CropLife 
I n terna t io n a I .  

HONG KONG 

Association of International Chemical Manufacturers 
Address: G.P.O. Box 1607, Central, Hong Kong 
Phone: +852 2866 2 13 1 
Fax: +852 2866 2 13 1 
E-mail: pmcdouSi7~att~lobaI.net 
Web site: \ w w .  a i c in as i a. con1 
A chemical industry association with focus on China. Its 
iiieinbers comprise more than 50 international companies 
engaged in the chemical industry in China, Hong I<ong SAK 
and the Asia Pacific region. 

HUNGARY 

Hungarian Cheniical Industry Associatioii 
Address: Magyar Vegyipari Szovetseg (MAVESZ), Pesticide 
Industry Professional Association 
1 146 Budapest, Erzsebet kiralyne iitja l/C, Hungary 
Phone: +36 1 343-8920 
Fax: +36 I 343-0980 
E-mail: kozpontninavesz.liu 
Web site: \ww.mavesz.hu 

INDIA 

Indian Chemical Manufacturers Association (ICMA) 
Address: Sir Vithaldas Chambers, 16, Bombay Samachar 
M a g ,  Bombay 400 023, India 
Phone: +91 22 204 7649 
Fax:+91222048057 
E-m a i 1 : m ai 1 @,i cma i n d i a. c om 
Web site: \ v w v .  i cniai n d i a. c on1 
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Indian Crop Protection Association 
Address: 102, Creative Industrial Bldg., Sundernagar, 
Road No. 2, Kalina, Santacruz (East), Bombay 400 098, 
India 
Phone: +9l 22 455 238 
Web site: W\.L\V kisan.net'tcpa 

Pesticides Association of India 
Address: 1202, New Delhi House, 27, Barakhamba Road, 
New Delhi 110 001, India 
E-mail: pestl~,satvani.iiet.in 

Pesticides Manufacturers & Formulators Associatioil 
of India 
Address: B-4, Aiiand Co-operative Hsg. Society, Sitadevi 
Temple Road, Mahim, Bombay 400 016, India 
Phone: +91 22 437 5279 
Fax:+91224376856 
E-mail: pinfai 7?bom? vsnl.net iii 

Web site: www.pmfai or% 
The Pesticides Manufacturers & Formulators Association 
of  India mission is to include basic technical grade 
manufacturers ofpesticides in order to foster the interest of 
the general public and PMFAl's members, promote 
innovations and environmentally sound use of crop 
protection i public health products so as to ensure high 
quality, abundant food, fiber and maintenance for growing 
population in the Indian sub-continental. 

IRELAND 

Ireland Animal and Plant Health Association 
Address: 8, Woodbine Park, Blackrock, Co. Dublin, 
Ireland 
Phone: +353 1 2603050 
Fax:+353 12603021 
E- m a i I: i t i  fo/& I pha. i e 
Web site: wnv.apha. ie  
The Animal and Plant Health Association (APHA) is the 
representative body for manufacturers and sole distributors 
of animal health (veterinary medicines) and plant health 
(plant protectioniagrocliemical) products in  Ireland. APHA 
is a member of FEDESA (European Federation of  Aniinal 
Health) and the European Crop Protection Association. 

Ireland Pharmaceutical and Chemical Manufacturers' 
Federation 
Address: Confederation House, 84/86 Lower Baggot St., 
Dublin 2, Ireland 
Phone: +353 1 660 101 1 
Fax: +353 1 660 1717 
E-mail: niat t .nioran~ibec. ie  

ISRAEL 

Manufacturers Association of Israel - MAI, Chemical 
& Pharmaceutical Division 

Address: Industry House, 29 Hamered St., P.O. Box 50022. 
Tel Aviv 6 1500, Israel 
Phone: +972 (3) 5 19 87 87 
Fax: +972 (3) 5 I6 20 26 
E-m a i I : c hem i ca 1 @i ri d u s t ry. o iy  . i I 
Web site: w\v\v. i fpina. or<! i fjm 21.3. l i t  in 1 z+ IS 

ITALY 

Agrofarma 
Address: Associazione Nazionale Imprese Prodotti 
Fitosaiiitari 
Web site: ari-oi'al-ma.fedel-cliiinica.it 

Cod ex A I i i n  en ta r i u s 
Address: Viale della Teme di Caracella, 00 I 0 0  Roma. Italy 
Phone: +39 06 5705. I 
Fax: +39 06 5705.4593 

Web site : .LVCW. c odesa 1 i men ta I_ i u s . tie t 
The Codex Aliinentarius Commission was created i n  I963 by 
the Food and Agricultural Organization of the United Nations 
and the World Health Organization to develop food standards, 
guidelines and related texts such as codes of practice under 
the Joint FAOiWHO Food Standards Program. The main 
purposes of this Program are protecting health of the 
consumers and ensuring fair trade practices in the food t ~ i d e ,  
and promoting coordination of  all food standards work 
undertaken by international govemmental and non- 
governmental organizations. 

E- m a i 1: Codex cia, f- <1o,org 

Food and Agricultural Organization ofthe United Natioiis 
Address: Viale della Terme di Caracalla, 00 100 Koma, Itall/ 
Phone: +39 06 5705 1 
Fax:+390657053152 
E- in a i I : FA 0- F-l Ofij fao , org 
Web sitc: \vw~v.tilo.org 
Mandate is to raise levels of nutrition. improve agricultural 
productivity, better the lives of' rural populations and 
contribute to the growth of the world's economy. 

Italian Chemical Manufacturers Associ a t '  1011 

Address : Fed eraz io ne Nazi on al e de I I ' 1 n d LI s t r i a C li i m i cii 

Via Accadeinia 33, 2013 1 Milano, Italy 
Phone: +39 2 268 10.1 
Fax: 1-39 2 268 10.310 
E-mail: fedcrcliiinicai;r,fedel-chimica.i[ 
Web site: ~ ~ ~ v i v .  federc h i m i  ca. it 

Italian Plant Protection Association 
Address: Associazione ltaliaiia per la Protezione della Piante. 
Agostino Brunelli, Department of  Agricultural Scicnce. 
University of Bologna, Via Filippo Re, 8, 40126 Bologna, 
Italy 
Phone: +39-05 1-209 1352 

E-m a i I : bru ti e I I i (Zlarjrsc i , u 11 i bo . i  t 
Fax: +39-05 1-209 1363 
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Web site: pwliux.tin.it/ve!letaleiail,i~2- I .litin 
AIPP, a non-profit association, aims at developing the 
research, education and training in  plant protection, at 
fostering the spreading of information and know-how 
related to new, environmentally sound strategies for the 
management of  diseases and pests of crops and 
commodities, in order to avoid the contamination of the 
environment as well as the adoption of inadequate 
agricultural practices. 

JAPAN 

Chemical Society of Japan 
Address: 1-5, Kanda-Surugadai, Chiyoda-ku, Tokyo 10 I - 
0062, Japan 
Phone: +81 3 3292-6161 
Fax: +8 1 3 3292-63 18 
E-mail: library~~).clieinistry.or.jp 
Web site : \vww. soc . n acs is . ac . i p/csj 

Federation of  Asian Chemical Societies /The Chemical 
Society of Japan 
Address: c/o Prof. Yoshito Takeuchi 
1-5 Kanda-Surugadai, Chiyoda-ku, Tokyo, 10 1-0062, 
Japan 
Phone: +81 3 3292-6161 

E-mail: Fxs~l3cIieinistiy 01 113 

Web site: WI+N orcheinnet adfa or au FACS 

Fa\: +8 I 3 3292-63 I8 

Japan Chemical Industry Association 
Address: Kazau Bldg., 3-2-4 Kasumigaseki, Chiyoda-leu, 
Tokyo, 100-00 13, Japan 
Phone: +81 3 3580 075 I 
Fax:+81 3 35800970 
E-mail: cheiiiical:r7icia-iict.(jr.ip 
Web site: www.nikkakYo.org 

Japan Crop Protection Association 
Address: Nihonbashi Club Bldg., 5-8, I-chome 
Miironlachi, Nihonbashi, Chuo-ku, Tokyo 103, Japan 
Phone. +8 1 3 324 1 02 30 
Fax: +81 3 3241 31 49 
Web site : www . i c pa. or. i p 
The Japan Crop Protection Association is the nonprofit 
organization of  Japanese manufacturers, formulators and 
distributors of crop protection products. JCPA represents 
90 companies that manufacture, sell and distribute more 
than 95% of  Japan's crop protection products. I t  is a 
member of CropLife International. 

Pesticides Manufacturers & Formulators Association 
of India 
Address: Nippon Noyaku Gakkai 
1-43-1 1 Kornagome, Toshima-ku, Tokyo 170-8484, Japan 
Fax: +81 3 3943 6086 
Web site : n~\-w. soc . ii i i . ac . pk 

Provides a forum for the exchange of ideas on developing 
pesticides and their contribution to environmental and I i te  
sciences. 

JORDAN 

Africa/Middle East Working Group (AM EWG), see 
CropLife Africa Middle East (Jordan) 

CropLife Africa Middle East 
Address: P.O. Box 961810 Sport City, I 1  196 Amnian. 
Jordan 
Phone: +962 79 567 409 
Fax:+96265671 878 
The Africa/Middle-East Working Groiip represents Crop 
Protection lndtistry Associations in  Cameroon. Ivory Coast. 
Ghana, Kenya, Malawi, Nigeria, South Africa, Tanzania. 
Zambia, Zimbabwe, Algeria, Egypt, Jordan, Israel. Lebanon. 
Morocco and Syria. 
CropLife Africa & Middle East promotes the benefits of crop 
protection and biotechnology products and their importance 
to sustainable agriculture and food production. CropLite 
Africa & Middle East is a member of CropLife International. 

LATVIA 

Latvian Institute of Organic Synthesis 
Address: Aizkraiikles iela 2 1 ,  LV- I006 Riga, Latvia 
Phone: +37 1 7 55 1 822 
Fax:+371 7 553493 
Web site: w w v .  0s i . I ane t. I v/os i - i n i'o 

MACEDONIA 

Society of Chemists and Technologists of Macedonia 
Address: Institute of Chemistry, Arhimedova 5, P.O.B. 16 1 
Skopje, Macedonia 
Phone: +389 91 I 17-055 

Web site : ~ v w w .  pin f.. ulci in. e du . i n  I< 
Fax: +389 9 I 226-865 

MEXICO 

C l Q U l M  
Address: Consultoria en Ingenieria Quimica 
Boyaca No. 557-2, Col. Cuadalupe Tepeyec, 07740 Mexico 
D.F., Mexico 
Phone: +52 5 587-00-52 
Fax: +52 5 587-00-52 
E-mail: ejic~~',dec5500.ind.iiiii).in~ 

National Association of the Chemical Industry 
Address: Asociacion Nacional de la Industria Quimica , 
Providencia I 1  18 Col. del Valle C.P., 03 100 Mexico, D.F.. 
Mexico 
Phone: +55 52-30-51-00 
Fax: +52 52-30-5 1-07 
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E-mail: aniq@aniq.ore.rnx 
Web site: \vww. an i q .ore. nix 

THE NETHERLANDS 

Association of the Dutch Cheniical Industry 
Address: Vereniging van de Nederlaiidse Chemische 
Industrie (VNCI) 
P. 0. Box 443,2260 AK, Leidschendam, The Netherlands 
Phone: +3 1 70 337 8787 
Fax:+31 703203903 
E-mail : info @,vnc i . n 1 
Wc b site: \ \wv.vnc i . n I 

Netherlands Crop Protection Association 
Address: Nederlandse Stichting voor Fytofarinacie 
(NEFYTO) 
P.B. 80523, 2508 Gin den Haag, The Netherlands 
Phone: +3 1 70-35 1 48 5 1 
Fax: +3 I 70-354 97 66 
Web site: w\cw.nefyto.nl 
Nefyto is the trade association of  the Dutch agrocheniical 
industry. Affiliated to  Nefyto are companies that 
manufacture and/or market crop protection products in the 
Netherlands. Nefyto has 15 participants, together 
representing 90% of the turnover of crop protection 
products in the Netherlands. 

Organotin Environmental Programme Association 
Address: Drs. J.A. Jonker 
Wachttoren 1 1 ,  4336 KL Middelburg, The Netherlands 
Phone: +31 1 1  8 617 063 
Fax: +31 118 617 349 
Promotes and fosters the dissemination of  scientific and 
technical information on the environmental effects of  
organic compounds. 

Royal Netherlands Chemical Society 
Address: Koninklij ke Nederlandse Cheinische Vereiiiging 
Burnierstraat 1, 2596 HV The Hague, The Netherlands 
Phone: t 3  1 70 346 9406 
Fax:+31 703625197 
E-mail: kncvciJknc\.nl 
Web site: \vw\v.kncv nl/kncvcn 
The professional organization for chemists and chemical 
engineers in The Netherlands. 

NEW ZEALAND 

New Zealand Chemical Industry Council 
Address: P. 0. Box 5069, Wellington, New Zealand 
Phone: +64 4 499 43 1 1 
Fax :+6444727100 
E-mail: nzcici@ibm net 
Web site: wvw.Webn7 coin’n7cic 

NORWAY 

Processing Industry Association (Norway) 
Address: Prosessindustriens Landsforening (PIL) 
P.O. Box 5487 Majorstua, 0305 Oslo, Norway 
Phone: +47 23 08 78 00 
Fax: +47 23 08 78 99 
E-mail: 13 i 1 (C)p i 1. n o  
Web site: Web@pil.no 

PERU 

Chemical Society of Peru 
Address: Sociedad Quiiiiica del Peru (SQP) 
Av. Nicolas e Aranibar 696, Santa Beatriz, Lima I ,  Peru 
Phone: +51 1 472-3925 

E- m a il : o I ocld$p ucp. ed ti. pc 
Web site : ww\v. pucp . cdu . pe/--- cl u i m i c dscl p 

Fax: +51 1 265-9049 

POLAND 

Pesticides Producers Association 
Address: Polish Chamber of  Chemical Industryul, Czackiego 
15/17, Rm. 320, 00-043 Warsaw, Poland 
Phone: i-48 22 829 73 35 
Fax: +48 22 829 73 39 
E - in a i I : pi pciL,p - i pc . ore. p I 
Web site : I1 tt i~ :/!\vwtv, 1) i ~ c .  ore. 1) 1 

Polish Chamber of Chemical Industry 
Address: ul .  Czackiego 1511 7 room 320, 00-043 Warsaw. 
Poland 
Phone: 148  22 829 73 35 
Fax:+4822 82973 39 
E-mail: pipcjli!i,ipc.or~.i,l 
W c b site: \vw\v. p i pc . o 1‘2. p I 

PORTUGAL 

Portugesc Chemical Manufacturing Association; 
Associacao Portuguesa das Einpresas Quimicas 
Address: Avenida D. Carlos I ,  11’45-3, I’ - 1200-646 Lisbon. 
Portugal 
Phone: t 3 5  I 1 390 6796 
Fax: +351 1 396 3052 
E-mail: apesassociacao~~)mail . te lep~c.pt  
Web site: w\\r\v.alxqu i in ica.pt 

SLOVAK REPUBLIC 

Slovakia Association of Chemical and Pharmaceutical 
Industry 
Address: Zvaz Cheinickeho a Farmaceutickeho Priemyslu 
Slovenskej Republiky (ZCHFP) 
Drienova 24, SK - 826 03 Bratislava, Slovak Republic 
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Phone: +421 7 235 226 
Fax: +421 7 235 226 
E-m a i I: zch fp@,i sne t . s k 

SLOVENIA 

Slovenia Chemical and Rubber Industry Association 
Address: Chamber ofCommerce and Industry of Slovenia 
Dimiceva 9, SI- I504 Ljubljana, Republic of Slovenia 
Phone: +386 1 5898 000 
Fax:+386 15898 100 
E-mail: inlblink@,gzs.si 
Web site: ui+w.ezs.si 

SOUTH AFRICA 

Agricultural & Veterinary Chemicals Association 
Address: P. 0. Box 1995, Halfway House, 1685 South 
Africa 
Phone: +27 1 1  805 2079 
Fax: +27 1 1  805 2222 
Web site: imvw.mbendi.co.za 

Chemical and Allied Industries Association 
Address: P. 0. Box 9 14 15, 15"' FI., Metal Box Centre, 25 
Owl St., Auckland Park 2600, Johannesburg, South Africa 
Phone: +27 1 1  482 1671 
Fax: +27 1 1 726 83 10 
E- m ai I: ca i a[@ i a fi-i ca . con1 
Web site: wiv~v .  ca i a. co. za 

Spanish Federation of Chemical Industries 
Address: Federacion Enipresarial de la Industria Quimica 
Espaiiola 
Ci Hermosilla, 31 - 1" Ext. Dcha., 28001 Madrid, Spain 
Phone: +34 91 43 1 79 64 
Fax: +34 91 576 33 81 
E-mail: l'ei4uci~~,interbook.iiet 
Web site : wv\?'. fe i clue. or q 

SWEDEN 

National Chemicals lnspectorate 
Address: P.O. Box 1384. SE - 171 27 Solna, Sweden 
Phone: +46 8 783 1 1  00 
Fax: +46 8 735 76 98 
E-mail: kenii($keini se 
Web site: www.keinr se 

Swedish Chemical Industries Association 
Address: Kemikontoret. Box 550 I ,  SE- 1 I4 85 Stockliolm. 
Sweden 
Phone: +46 8 783 80 00 
Fax: +46 8 663 63 23 
Web site: \v\v\v. clie m i n d . se 

Swedish Chemical Society 
Address: Svenska Ketnistsainfundet,WaIlingatan 24 3 tr. 1 I I 
24 Stocl<holm, Sweden 
Phone: +46 8 4 1 1 52 60i80 
Fax: +46 8 10 66 78 
Web site: ww\v.cliemsoc.se 

SOUTH KOREA 
SWITZERLAND 

Korea Agricultural Chemicals Industrial Association 
Address: 1358-9, Seocho 4-dong, Seocho-gu, Seoul, 
Korea 
Phone: +82 2-3-3474-1590 4 
Fax: +82 2-3472-4 I34 
We b s it e : w m v .  kac i a. or . k1- 

SPAlN 

Spanish Chemical Association 
Address: Asociacion Nacional de Quiinicos de Espana 

Apartado de correos 6049,47080 Valladolid, Spain 
E- in a il : po I y fern o@ - 1 un a. gu i . uva. es 
Web site : www . 

(AN QU E) 

i . uva. es 

Spanish Crop Protection Association 
Address: Asociacion Etnpresarial para la Proteccion de las 
Plantas 
ci Alinagro 44, 4", 28010 Madrid, Spain 
Phone: +91 3 1002 38 
Fax: +9l 3 I977 34 
Web site: wvw.aepla.es 

Collaborative I n t e r n a t io n a I  Pesticides An a l y t i cii I Co ti 11 c i I 
Address: Mr. Markus D. Muller, Chairman 
Swiss Federal Research Station, CH-8820,Wadenswil. 
Switzerland 
Phone: +41 I 783 64 12 
Fax: +41 1 783 64-39 
E-mail: ma~l~us.inuelleriii!f'a\L..admin.cli 
Web site: vmw. c i pac . or< 
An international, non-profit, non-governmental organization 
that promotes international agreemenr on methods for 
pesticides analysis and tests methods of formulations, 
promotes programs for the evaluation of test methods. 

International Potash Institute 
Address: Schneidergasse 27, PO Box 1609, CH-400 I Bascl. 
Switzerland 
Phone: +41 61 261 29 22 
Fax: +41 61 261 29 25 
E-mail: ipi~~~1Plt~otasli.oI-g 
Web site: h t tp: l h i \+~v .  i p i po t as1 1. or g 
IPI deals with the nutrient potassium and its effect on soil and 
plants. 
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International Register of Potentially Toxic Chemicals 
Address: P.O. Box 356, 15 cheinin des Anemones, 
Chalelaine CH-12 19, Geneva, Switzerland 
Phone: +41 22 979 91 1 1  
Fax: +41 22 797 34 60 
E-mail: irptcfd,unei2.ch 
Web site: \vww.irptc.iineg.cli~ir~tc 

Nouvelle Societk Suisse de Chimie; New Swiss Chemical 
Society; Neue Schweizerische Cheinische Gesellschaft 
Address: c/o Novartis, WKL-24.1.09, CH4002 Basel, Switzerland 
Phone: +41 61 696.67.96 
Fax: +41 61 696.69.85 
E-mail: n s c ~ . d a ~ ~ n s ~ ~ ~ : ~ . o u ~ . n o v a l - t i s . c o ~ i i  
Web site: \vww.nscs.cli 

Swiss Society ofchemical Industries; Societk Suisse des 
Industries Chimiques; Schweizerische Gesellschaft fur 
Cheinische Industrie 
Address: Nordstrasse 15, P.O. 8035, Zurich, Switzerland 
Phone: +41 1 368 17 1 1  
Fax: +41 1 368 17 70 
E-mail: niailbox(ispci.cli 
Web site: www.sgci.de 

United Nations Environmental Program, Chemical 
Unit 
Address: 1 1-13, cheinin des Anemones, 12 19 chatelaine, 
Geneva, Switzerland 
Phone: +4l 22 917 81 1 1  
Fax: +41 22 797 34 60 
E-mail: cheiiiicalsi~~iinep.cli 
Web site: 'vzww. c li em. u n cp. c hh I-p tc 
UNEP Chemicals is the center for all chemicals-related 
activities of the United Nations Environment Programme. 
The unit works towards making the world a safer place 
from toxic chemicals by helping governments take needed 
global actions for the sound management of chemicals, by 
promoting the exchange of information on chemicals, and 
by helping to build the capacities of countries around the 
world to use chemicals safely. 

THAILAND 

Asia-Pacific Crop Protection Association, see CropLife 
Asia 

CropLife Asia 
Address: 28th floor, Rasa Tower Building, 5 5 5 ,  
Palionyothin Road, Chatuchak, Bangkok 10900, Thailand. 
Phone: +66 2937-0487 
Fax: +66 2937-0491 
E-mail: infoi?croplifeasia.or~ 
Web site : w\v\v, crop 1 i feas i a .  o rg 
CropLife Asia (formerly the Asia-Pacific Crop Protection 
Association) provides regional leadership and 
representation for the plant science industry. It promotes 
and supports the safe and responsible use of  crop 

production technologies, and their role in  the development of 
a sustainable agriculture system in the Asia-Pacific region. 

Fertilizer Advisory, Development and Information 
Network for Asia and the Pacific 
Address: FADINAP, Rural Development Section, Population 
and rural and Urban Development Division 
United Nations Building, Bangkok 10700, Thailand 
Web site: ww\v . fad i nag. org 
Note: Since 199 I ,  FADINAP has been promoting 
environinen t a I l y - fr i end I y fert i I iza t i on in ail effort t o  promote 
a better environment while ensuring food security. FADINAP 
works closely with national and international fertilizer 
organizations as well as with the fertilizer industry. 

TURKEY 

Turkish Chemical Manufacturers Association 
Address: Turkiye Kimya Sanayicileri Deinegi 
Deairinen Sokak, Pabmaz Sitesi, No: 19, Duranbey Apt. I<:3 
D.9, Kozyataay / Erenkoy, 8 1090 Istanbul, Turkey 
Phone: +90 216 416 76 44 
Fax: +90 216 416 92 I8 
E-mail: tksd@turk,net 
Web site : www .tksd. ork . t I- 

UNITED KINGDOM 

British Crop Protection Council-BCPC 
Address: 49 Downing St., Farnhain, Surrey, GU9 7PH, UI< 
Phone: +44 I252 7330721 
Fax:+44 1252727194 
E-mail: pxsecG3bcpc.ore 
Web site: www.bciic.orrr 
BCPC promotes and encourages the science and practice of 
crop protection. Formerly called the British Crop Protection 
Council. 

British Biochemical Society, The 
Address: 59 Portland Place, London W 1 N 3AJ, UI< 
Phone: +44 207 580 5530 
Fax: +44 207 637 3626 
E- m a i I: Cen ad m in !r2, b i ocli em is t r) o I-% 

Web site: \mvu biochcinsoc org uk 

British Agrochemicals Association, see Crop Protection 
Association (UK)  

British Calcium Carbonates Federation 
Address: Oinya UL Ltd. 
Curtis Rd., Dorking, Surrey RH4 1 XA. UI< 
Phone: +44 1 3068 86688 
Fax: +44 1 3067 47444 
E- in a i I : I i ti dsay .wa t son 630 m\.a. con1 . u I< 

CAB1 Biosciences 
Address: Bakeham Lane, Egham, Surrey TW20 9TY, UI< 
Phone: +44 149 1-829080 
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Fax: +44 149 1-829 1 00 
E-mail: biosciencelJKncabi org 
Web site : w w v .  cab i - b I osc 1 c ti ce . org 
CAB1 Bioscience integrates four former international 
biological institutes, the International Institute of  
Biological Control (IIBC), the International Institute of  
Entomology (IIE), the International Institute of  
Parasitology (IIP) and the International Mycological 
Institute (IMI). Today it forins a group of  scientists 
working in the fields of agricultural sustainability and 
biological diversity. I t  operates from six centers 
worldwide, in Kenya, Malaysia, Trinidad, Pakistan, 
Switzerland and the UK.. 

Chemical Industries Association 
Address: Kings Buildings, Smith Square, London SW 1 P 
355, UK 
Phone: +44 17 1 834 3399 
Fax:+44 171 8344469 
E-mail: enquiries;~cia.org.uk 
Web site: www.cia.org.uk 
The Chemical Industries Association is the UK cheinical 
industry’s leading trade and employer organization and 
embraces all the industry’s trade sectors, product types and 
business activities. 

Crop Protection Association 
Address: 4 Lincoln Court, Lincoln Road, Peterborough 
PEI 2RP, UK 
Phone: +44 17 33 349 225 
Fax: +44 17 3 3  562 523 
E-mail: int ’o~~cropprotect ion.or~.ul< 
Web site: \\;\v\;w.ci-oppi~o tec t ion. 0rg.u k 
The Crop Protection Association is the United Kingdom 
trade body representing companies engaged in 
manufacture, formulation and distribution of  pesticide 
products for agriculture, forestry, horticulture, gardening, 
industrial, amenity and local authority uses. Formerly the 
B r i t i s h A groc hem ica I s Assoc i a t io n . 

Institute of Food Science and Technology 
Address: 5 Cambridge Court, 2 10 Shepherd’s Bush Road, 
London W6 7NJ, UK 
Phone: +44 (0)20-7603 63 16 
Fax: +44 (0)20-7602 9936 
E-ma i I : i fs t @I - i fs t. org 
Web site: www,ifst.org 
The IFST seeks to further the application of science and 
technology to all aspects of the siipply of safe, wholesome, 
nutritious and attractive food,  nationally and 
internationally. 

Pesticide Action Network UK 
Address: Development House 
56-64 Leonard St., London 7065 0907, UK 
E- ma i I : adni in (it pan -u k . org 
Web site: w v u  imn-uk  or^ 

Mission is to eliminate the hazards of pesticides; reduce 
dependence on pesticides and prevent unnecessary expansion 
of their use; and increase sustainable and ecological 
alternatives to chemical pest control. 

Royal Society of Chemistry 
Address: Burlington House, Piccadilly, London W I V OUN, 
UK 
Phone: +44 207 440 33 12 
Fax: +44 207 437 8883 
E-mail: f i - a n k l i n ~ ~ r s c . o r ~ . t i l ~  
Web site : www. rsc .  or^. 11 k 
The learned society for chemistry and professional chemists 
in the United Kingdom. 

Society of Chemical Industry 
Address: 14/15 Belgrave Square, London SW I X  8PS, UK 
Phone: +44 207 598 1 500 
Fax: +44 207 598 1545 
E-mail: inenibe~s~~cheiiiind.demoii.co.uk 
Web site: w~\;\y.sci.niond.orc: 
A global interdisciplinary network with deep roots i n  
business, manufacturing, consumer affairs, research and 
education at all levels. Has particular strengths in the 
agricultural, food, pharmaceutical, water, construction, energy 
and environmental product and service areas. 

UNITED STATES 

American Association of Cereal Chemists 
Address: 3340 Pilot I<nob Road, St. Paul. MN 55 I2 I .  USA 
Phone: + I  651-454-7250 
Fax: +1 65 1-454-0766 
E-mail: aacc@scisoc.org 
Web site: W\IW. aaccn et. o r< 
The American Association of  Cereal Chemists meinbers are 
specialists in the use of cereal grains in foods. AACC gathers 
and disseminates scientific and technical information to 
professionals in the grain-based foods industrq \+orld\vide 

American Chemistry Council 
Address: 1300 Wilson Boulevard, Arlington. VA 22209, 
USA 
Phone: + I  703 741-5000 
Hotline: + I  800 424-9300, Non-emergency, 800 262-8200 
Fax: + I  703 741-6000 
E-mail: nicolc navloriii!americaiic~ieiiiisti.\:.coiii 
Web site : IVWW. am e r i can c II e 111 i ?; t r \ , .  c o I ri 
Form er l y known as C h e in i ca I M an ti fact LI re rs A ssoc i a t i 011 

(CMA). A trade association of chemical manufacturers. 
representing more than 90 percent of the production for basic 
industrial chemicals in the U.S. Administers research i n  areas 
significant to chemical manufacturing such as air and water 
pollution control, operates Chemical Transportation 
Emergency Center (CHEM‘I‘REC) to control and report 
chemical accidents. ACC is organized by industrial y m i p s  
and also by issue groups that serve as coordinators and 
advocates in their fields of specializations. 
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American Chemical Society 
Address: 1155 16th Street,NW, Washington, D.C. 20036, 
USA 
Phone: + I  202 872-4600,800 227-5558 
Fax: + 1 202 872-46 15 
E-mail: nbverl\fi?!vt.edu 
Web site: www.acs.or~ 
A professional organization of chemists and chemical 
engineers. Conducts studies and surveys, professional and 
student conferences and programs, administers grants and 
fellowship programs, maintains extensive chemical 
databanks, online services, and more than 33 divisions and 
hundreds of subcoininittees covering all aspects of 
fundamental and applied chemistry. Helps interpret 
technical data and refers citizens to local scientists. 

American Council on Science and Health 
Address: 1995 Broadway, 2’ld Floor, New York, N Y  

Phone: + I  2 12-362-7044 
Fax: +1 212-362-4919 
Web site: w\vw.acsli.or$ 
ACSH is a nonprofit, consumer education organization 
dedicated to providing the public with niainstream 
scientific information on issues related to food, nutrition, 
chemicals, pharmaceuticals, lifestyle, the environment and 
health. 

10023-5860, USA 

American Crop Protection Association, see CropLife 
America (US) 

American Meat Science Association 
Address: I I 1 1 N. Dunlap Ave, Savoy, 1L 6 1874, USA 
Phone: + I  217 356-5368 
Fax: +1 217 398-41 19 
Web site: \v\c~~.ineatscience.org 
The Association seeks to promote the application of 
science and technology in the production, processing, 
packaging, distribution, preparation, evaluation, and 
utilization of all types of ineat and ineat related products 
from all animal species. 

Association of American Plant Food Control Officials 
Address: D.L. Terry, Secretary, University of Kentucky, 
103 Regulatory Services Building, Lexington, KY 40546- 
0275, USA 
Phone: + I  859-257-2668 
Fax: + I  859-257-9478 
E-In a i I : d tei.ry(iiju - kv. e d u  
Web site : h t tr, ://www. aali fco . or$ 
The AAPFCO is an organization of fertilizer control 
officials from each state in the United States, from Canada 
and from Puerto Rico who are actively engaged in the 
administration of fertilizer laws and regulations. Also, 
research workers employed by these governments who are 
engaged in any investigation concerning mixed fertilizers, 
fertilizer materials, their effect, and/or their component 
parts. 

Association of Natural Bio-control Producers 
Address: Executive Director, 2230 Martin Dr., Tustin Ranch. 
CA 92782, USA 
Phone: + 1 7 14-544-8295 
Fax: + 1 7 14-544-8295 
E - m a i I : m ac I a b2 (6) ao I . c o m 
Web site: \+ww.anbp.org 
Represents the commercial biocontrol industry. 

Biotechnical Industry Organization 
Address: 1255 Eye St., N.W.,  Ste. 400, Washington. DC 
20005, USA 
Phone: 202-962-9200 
E-mail: ldry@,bio.org 
Web site: wvw.bio.org 
T h is t ra d e 
organ izat ions, corn pi- is i ng 5 03 coin pan i es , 11 ii d e r 011 e 
umbrella. The organizations are the Biotechnology 
Association (IBA) and the Association of Bioteclinology 
Coin pan ies (A B C), wh ic h rep re sent ed e merg i iig coin pan i es 
and universities, and focused on technology transfer issues, 
meetings and other business development activities. Food and 
agriculture issues are a subdivision of BIO. 

organ iza t i on u i i  i t  es two b i o t e c 11 11 o 1 o g y 

Center for Integrated Pest Management 
Address: College of Agriculture and Life Sciences 
North Carolina State University 
Raleigh, NC, USA 
Phone: + I  919-513-1432 
E- ni a i 1 : c i Imi i’2 n csu. ed u 
Web site : h ttp : /!i pniwww. n c su . e d uic i pn 1 

Tlie Center for Integrated Pest Management was established 
in  1991 to serve a lead role in  technology development, 
program implementation, training, and public awarencss fo r  
IPM at the state, regional, and national levels. The CIPM is an 
organizational uni t  within the College of Agriculture and Life 
Sciences at North Carolina State University. It is coniposcd of 
faculty members from all academic departments in the College 
and involves all relevant disciplines impacting 011 II’M. The 
CIPM also involves scientists li.oiii other universities across 
the nation through grants, contracts, or other formal working 
relationships. I t  is part ofthe National Science Foundation. 

Center for Science in the Public Interest 
Address: 1875 Connecticut Ave, N.W., Ste. 300, 
Washington, DC 20009, USA 
Phone: + 1 202-332-9 1 10 

E- m a i I : cs p i fi7jcs p i tI e t . o rg 
Web site : \ c w \ v ,  cs p i 11 e t . o rg 
Tlie Center for Science in the Public Interest (CSPI) is a 
nonprofit education and advocacy organization that focuses on 
improving the safety and nutritional quality ofour food supply 
and on reducing the damage caused by alcoholic beverages. 
CSPI seeks to promote health through educating thc public 
about nutrition and alcohol. It represents citizens’ interests 
before legislative, regulatory, andjudicial bodies, and it works 
to ensure advances i n  science are uscd for the public good. 

Fax: + I  202-265-4954 
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Chemical Abstract Services (CAS) 
Address: 2540 Olentangy River Rd., P.O. Box 3012, 
Columbus, Ohio 432 10, USA 
Phone: +1 614 447-3600, 800 753-4227 
Fax: + I  614 447-3713 
E-mail: helpCiii2cas.org 
Web site: www.cas.orz 
Chemical Abstracts Service produces the world's largest 
and most comprehensive databases of chemical 
i n  form at i o n . C H EM I C A L 
ABSTRACTS and REGISTRY, include nearly 16 million 
abstracts of chemistry-related literature and patents and 
more than 30 million substance records respectively. 

P r i n c i p a I databases, 

Chemical Industry Institute of Toxicology 
Address: 6 Davis Dr.. P.O. Box 12 137, Research Triangle 
Park, NC 27709-2 137, USA 
Phone: + I  919 558-1200 
Fax: +1 919 558-1300 
E- m a i I : Cl I T i t i  fo@c i i t. 01-g 
Web site: \+wv.ciit.org 
A not-for-profit toxicology research institute that provides 
an improved scientific basis for understanding and 
assessing the potential adverse effects of chemicals, 
pharmaceuticals, and consumer products on human health. 

Chemical Manufacturers Association (CMA), see 
American Chemistry Council (ACC) 

C h e i n  i ca 1 Center 
(CHEMTREC) 
Address: American Chemistry Couiicil, I300 Wilson 
Boulevard, Arlington, VA 22209-2380, USA 
Phone: + I  800 262-8200 
Continental US emergency phone only: +1 800 424-9300, 
non-emergency, 800 262-8200 
International emergencies only, +1 703 527-3887, non- 
emergency, 703 74 1-55 16 

E-mail: ~ l i e r n t r e ~ f ~ a n i e r i c a n c I i e ~ n i ~ t i ~ . ~ o r n  
Web site: w\~i\t'.cliei~itrec.coin 
Handles emergency calls regarding chemical spills, leaks, 
fires, exposures, or accidents. Chemical emergency number 
open 24 hours, every day. CHEMTREC provides 
emergency response information for incidents involving 
hazardous materials, serving the chemical and 
transportation industries and emergency services who may 
be called upon as first responders. Also provides referrals 
to manufacturers, regulatory agencies, and research 
institutions. A public service of the American Chemistry 
C o u n c i 1 . 

Transport  at  io n Erne r ge n c y 

Fax: + I  703 741-6037 

Chlorine Chemistry Council 
Address: 1300 Wilson Boulevard, Arlington, VA 22209, 
USA 
Phone: + I  703 741-5000 
Web site: http:!:/c3.orq 

Comprised ofchlorine and chlorinated product manLifucturers. 
CCC is a business council of the American Chemistry 
Council. It strives to achieve policies that 
promote the continuing, responsible uses of chlorine and 
chlorine-based products. 

Chlorine Institute, Inc., The 
Address: 2001 L Street N.W., Suite 506, Washington. DC 
20036 
Phone: + I  202 775-2790 
Fax: +1 202 223-7225 
E-mail: tkerns@cl2.coni 
Web site: www.cl2.coin 
A trade association of companies that are involved or 
interested in the safe production, distribution and L I S ~  of 
chlorine, sodium and potassium hydroxides, and sodium 
hypochlorite, and the distribution and use of liydrogeii 
ch lor i de. 

Consortium for International Crop Protect io ti 
Address: Dr. Richard E. Ford, Executive Director 
Oregon State University, c/o Integrated Plant Protection 
Center, 2040 Cordley Hall, Corvallis, OR 97330, USA 
E-mail: K-FORD 1 l?$uiuc edii 
Web site: \+ww.ipiniiet or% 
A non-profit organization formed in 1978 by a group of U S 
universities. Its principal purpose is to assist developing 
nations reduce food crop losses caused by pests while also 
safe-guarding the environment. 

Council for Biotechnology Information 
Address: P.O. Box 34280, Washington. DC, 20043-0380, 
USA 
Ph o n e : 202 -467-6 5 6 5 
Web s i tc: www. why b i otec h . coiii 
The council was launched in April of 2000 by seven leading 
biotechnology companies and two trade associations with a 
vision to create a new communications initiative built on a 
mix of research, advertising, media relations and constituency 
relations. CBl's founding companies are BASF. Bayer 
Cropscience, Dow Chemical, DuPont, Monsanto itnil 

Syngenta. Two trade associations, the Biotechnology Industry 
Organization and CropLife America, also are members. 

CropLife America 
Address: 1156 IS"' Street, N.W., Ste. 400. Washington. 1lC 
20005, USA 
Phone: + 1 202-296- 1585 

E- m a i I : tnem ber-sei-v i ce($cr-op 1 i fe ainer i c a. or L!, 

Web site : \vww . c 1-0 p I i fe am e I' i c a. or g 
CropLife America represents the developers, manufacturers. 
formulators and distributors of plant science solutions for 
agriculture and pest management in  the United States. I t  
promotes the environmentally sound use of crop protection 
products for the economical production of safe, high quality. 
abundant food, fiber and other crops. CropLit'e America i v a s  
formerly the American Crop Protection Association. 

Fax: + I  202-463-0474 
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Environmental Working Group 
Address: 1436 U Street NW, Ste. 100, Washington DC 
20009, USA 
Phone: + I  202-667-6982 

E-mail: in  for'$e:,ewg. 01-g 
Web site: \liwcv.ewfi.oi-q 
This organization investigates issues affecting the 
environment, particularly issues involving the use of 
agricultural chemicals. 

Fax: + I  202-232-2592 

Fertilizer Institute, The 
Address: Union Center Plaza, 820 First Street, N.E., Suite 
430, Washington, D.C. 20002, USA 
Phone: + 1 202-962-0490 

E-mail: liinatheisf$tfi.orq 
Web site : h ttp : /:!w\vw. t fi .erg 
Represent the makers, transporters and providers of 
fert i I i zer. 

Fax: +I 202-962-0577 

Insecticide Resistance Action Committee 
Address: P.O. Box 413708, Kansas City, MO 64141- 
3708, USA 
Web site: \~~vw.plaiiti,rotection.or~~lRAC 
Provides a coordinated crop protection industry response 
to the development of resistance in insect and mite pests. 
During the last decade, IRAC has formed several 
international working groups to provide practical solutions 
to mite and insect resistance probleins within imjor crops 
and pesticide groups. 

Institute of Food Technologists 
Address: 525 West Van Buren, Ste. 1000, Chicago, IL 
60607, USA 
Phone: + I  3 I2 782-8424 

E- in a i I: info@, i ft . orc 
Web site: \vww.il't.ors 
The Institute of Food Technologists is a nonprofit 
scientific society with 28,000 inembers working in food 
science, food technology, and related professions in 
industry, academia and government. 

Fax: + I  3 12 782-8348 

National Lime Association (NLA) 
Address: 200 North Glebe Road, Suite 800, Arlington, 
Virginia 22203, USA 
Phone: +1 703 243-5463 
Fax: + I  703 243-5489 
E-m a i I : n at I i in ~ ( $ 1  i n i  e. org 
Web site: www.litne.org 
The trade association for U.  S. and Canadian 
manufacturers of high calcium quicklime, dolomitic 
quicklime, and hydrated lime, collectively referred to as 
" I ime. " 

Natural Kesources Defense Council (NRDC) 
Address: 40 West 20"' St., New York. N Y  100 I 1 .  USA 
Phone: +I 212-727-2700 
Fax: + 1 2 12-727-1 773 
E-mail: ni-dciiifon,nrdc.oi-% 
Web site: www.nrdc.orfi 
NRDC uses law, science, and the s~ipport of more than 
500,000 inembers nationwide to protect the planet's wildlife 
and wild places and to ensure a safe and health!, eiiviroiiment 
for all living things. Maintains offices in Washington, Los 
Angeles, and San Francisco. 

Pesticide Action Network (PAN); Pesticide Action 
Network North America (PANNA) 
Address: 49 Powell St.. Ste. 500, San Francisco. CA 94 102, 
USA 
Phone: + 1 4 15-98 1 - I77 1 
Fax: + I  415-981-1991 
E-mail: panna(Z!panria.orc 
Web site : imvw. pan n a.  or^ 
Pesticide Action Network North America is the regional 
center for PAN International. PANNA has campaigned to 
replace pesticides with ecologically sound alternatives since 
1982. The organization links over 100 affiliated health. 
consumer, labor, environment, progressive agriculture and 
public interest groups in Canada, Mexico and the U.S. with 
more than 600 partners worldwide to promote healthier, more 
effective pest management through research, policy 
development, education, media, demonstrations ofalternatives 
and international advocacy campaigns. This activist group lias 
a wealth of information useful to anyone in the industry. 

Society of Environmental Toxicology and Chemistry 
Address: 1010N. l2"'Ave., Pensacola. FL32501-3370. USA 
Phone: + I  904 469 1500 
Fax: + I  904 469 9778 
E-mail: setac$i$etac.org 
Web site: ww\v, se t ac .erg 
An independent, international, nonprofit professional societ\ 
that provides a forum for individuals and institutions engaged 
in  the study of environmental issues, management and 
conservation of natural resources, environmental education. 
and environmental research and development. Oftices i i i  

Belgium, Australia and the United States. 

Sulphur Institute, The 
Address: I140 Connecticut Ave., N.W., Ste. 617. 
Washington, DC 20036, USA 

Fax: + I  202-293-2940 
E-mail: sulphur~suli , l iui-insti tute.or~ 
Web site: \vww.suIpliurinstitute.or~ 
TSI is an international, nowprofit organization supported b! 
the world's sulphur industry, dedicated to promoting its 
consumption in  established and new inarkets, as well as its 
safe handling and transport 

Phone: + 1 202-293-9660 
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URUGUAY 

Latin American and Caribbean Food Science and 
Technology Association (ALACCTA) 
Address: Asociacion Latinoainericana y del Caribe de 
Ciencia y Tecnologia de Alimentos (ALACCTA) 
Ave. Centenario 3143 Ap. 302, 1 I600 Montevideo, 
Uruguay 
Fax: +582 2 480 3932 
E-mail: intai-anto@ad inet . corn .uy 
Web site: 1ittp:liacd.ufi-i .br/coiisunioiaIaccta 
This association has links to member associations in  Latin 
America and the Caribbean. 

Uruguayan Chemical and Pharmaceutical Association 
Address: Asociacion de Quimica y Farmacia del Uruguay 

Ejido 1589, Montevideo, Uruguay 
Phone: +598 2 900 071 1 
Fax: +598 2 900 6340 
E- in a i I : i n fo@ aq f u . ore. uv 
Web site : WN w , acl fu . o rg. u y 

( A Q W  

Uruguayan Chemical Industry Association 
Address: Associacion de la Industria Quimica de Uruguay 
Sudy Lever SA, Treinta y Tres 1269, Casilla de Correo 
1385, U - 1 1000 Montevideo, Uruguay 

VENEZUELA 

Venezuelan Chemical Society 
Address: Sociedad Venezolana de Quiinica (SVQ) 
Central University of Venezuela, Institute of Chemistry, 
Apartado 3895, Caracas 1040, Venezuela 
Fax: +582 962-1025 
Web site: http:/isocvenquim.or.g 



 

1006 Directorv of Hotlines. Databases. and Web Sites 

Appendix F: Directory of Hotlines, Databases, and Web Sites 

Air Risk Information Support Center 
Address: Office of Air Quality Planning and Standards 
U.S. Environmental Protection Agency 
Research Triangle Park, NC 277 I I ,  USA 
Hotline: + I  919 541-0888 
Fax: +1 919 541-1818 
Web site: \~~vw.epa .~ov: t tn /a t~~/ l iep i~ ide~.~i t rn l  
Assists state and local air pollution control agencies and 
EPA regional offices with technical matters pertaining to 
health, exposure, and risk assessment of air pollutants. 
Services are also extended to the general public, sinall 
businesses and international agencies. Hours: Thursday 8:00 
a.m. to 5:00 pm. ,  EST; Friday 8:OO a.m. to 4 p.m., EST. 

Aerometric Information Retrieval System 
Address: Office of Air and Radiation, Office of Air Quality 
Planning and Standards. U.S. Environmental Agency, 
Research Triangle Park, NC 277 1 I ,  USA 
Hotline: + I  800 334-7909 

Web site: IV\W. epa. gov/a i rs! 
AIRS is a computer-based repository of inforination about 
airborne pollution in the United States and various World 
Health Organization member countries. The system is 
administered by the U.S. Environmental Protection Agency, 
Office of Air Quality Planning and Standards (OAQPS), 
Information Transfer and Program Integration Division 
(ITPID), located in Research Triangle Park, North Carolina, 
and provides a national repository for air pollution data that 
is reported to the EPA by states and local agencies. Call for 
other network addresses and available linkage types. Hours: 
Voice, 8:30 a.m. to 5 : O O  p.m. EST, Monday through Friday. 
Electronic: 24 hours, everyday. 

Fax: + I  919 541-0028 

Aquatic Toxicity Information Retrieval Database 
Address: Mid-Continent Ecology Division Laboratory 
National Health and Environmental Effects Research 
Laboratory 
U.S. Environmental Protection Agency 
620 1 Congdon Boulevard, Duluth, MN 55804-2595, USA 
Phone: + 1 2 18 529-5225 
Fax: + I  218 529-5003 
E-mail: ecoto?(.support~,epa.r?ov 
Web site: \~-cvw.epa.r?oviecotox 
Contains information on the toxic effects of5,600 chemicals 
on more than 2,800 aquatic species of animals and plants, 
excluding birds, aquatic mammals, and bacteria. Has now 
been incorporated into ECOTOX Data System. Hours: 8:OO 
a.m. to 4:30 p.m. CST, Monday - Friday. 

Canadian Centre for Occupational Hcalth and Safety - 
CCINFO MSDS Series 
Address: Canadian Centre for Occupational Health and 
Safety, 250 Main St. East, Hamilton, Ontario, L8N 1H6, 
Canada 

Phone: + I  905 570-8094, 800 668-4284, (toll-free in  
Canada and USA) 
Fax: +1 905 572-2206 
E-mail: custservfi2ccolis.ca 
Web site: w\v\v. cc oh s. ca 
A bundle of subscription services of more than 50 databases 
on occupational health and safety information, are fully 
operable in both English and French. Contains over 70,000 
MSDSs as well as CHEMINFO database of hazardous 
information on over 1,044 chemicals. Available online 
through CCINFOline; on CD-ROM through CCINFOdisc. 

C a n  a d  ia n 
Clearinghouse 
Address: The National Office of Pollution Prevention 
351 St. Joseph Boulevard, Hull ,  Quebec KIA OH3, Canada 
Phone: + I  819 997-2800 
Hotline: + I  800 668-6767 
Fax: + I  819 953-2225 
E-mail: ciiviroinlb(Li,ec.qc.ca 
Fax: + I  519 337 3486 
W c b site: \vww, ec. gc. c aicp p i c 
Provides pollution information fi-om 1,200 references. 

P o  I I u t i o n P r e v e n t i o n  I n form a t  io n 

Center for Environmental and Regulatory Information 
Systems 
Address: Entomology Department, Purdue University 
123 I Cumberland Ave., Ste. A, West Lafayette. IN 47906- 
1317, USA 
Phone: +1 765 494-6616 
Fax: + I  765 494-9727 
E-m a i I : info @cer i s . pu I-du e . ed u 
Web site: w\v\v.ceris. purduc. ed u 
The Center for Environmental and Regulatory Information 
Systems is home to a collection of databases of information 
on pesticides, plant exporthiport, and exotic pest tracking. 
Data are received or derived principally from the US 
Environmental Protection Agency, US Department of' 
Agriculture, and USA state agencies. CERIS is a cenler 
wit ti in the En t o nio 1 ogy Depart men t at Pu rd t ie U n i vers it y . 
Provides current information on EPA product registration 
and tolerance data for pesticides and hazardous cliemicals. 
I t  uses the National Pesticides Information Retrieval System 
(NPIRS), EPA, U.S. Department of Agriculture, and state 
information to provide pesticide product inibrniation. 
registration guidelines, and descriptions of studies i n  the 
field. This a membership clearinghouse operated for the 
Office of Pesticide Programs, U.  S. Environmental 
Protection Agency. 

CHEMDEX 
Web site : IVLVW. cl I e n-t tlex . or< 
A directory of more than 5800 international chemistry l i n l s  
on the World Wide Web. Maintained at the Department of 
Chemistry, University of Sheffield, UK. 
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The Cheniical Alliance 
Web site : www . c h ema I I i ati ce . 01.2 
Provides regulatory information for the chemical process 
industry. The ChemAlliance site was made possible in large 
part due to funding provided by the United States 
Environmental Protection Agency. ChemAlliance is a 
partnership between the Chemical Industry, EPA's Office of 
Enforcement and Compliance Assurance, and tlie 
ChemAlliance staff, who reside at Michigan Technological 
University, Pacific Northwest National Laboratory, and 
University of Wisconsin. 

Chemical Carcinogenicity Research Information System 
Address: National Library of Medicine 
8600 Rockville Pike, Bethesda, MD 20894, USA 
Phone: + I  800 272-4787 
Fax: +1 301 496-0822 
Web site: www.toxnet.nlm.nili.crov/c~i- 
bin!'sis.'htinl(Jen?ccris 
A scientifically evaluated and fiilly referenced data bank, 
developed and maintained by the National Cancer Institute 
(NCI). I t  contains some 8,000 chemical records with 
c arc i nogen ic it y , m i i  t agen ic i ty , tumor prom ot io n, and t u i n  or 
inliibition test results. Data are derived froin studies cited in  
primary journals, current awareness tools, NCI reports, and 
other special sources. Test results have been reviewed by 
experts in carcinogenesis and mutagenesis. 

C h em Co n 11 ec t 
Web site : l i t  ln : hnv.  c h m c o  nnec t . c o in 
A membership site for daily, world-wide news and resources 
for the chemical industry. Also a buyers' trading foriini. 

Chemcyclopedia 
Web site: ~\~vw.clietnc\,cloi)edia. inis.ca 
A buyer's guide of cotninercially available cheiiiicals in the 
United States, as submitted by the suppliers. Sponsored by 
the American Chemical Society. 

Chemical Evaluation Search & Retrieval System 
Address: Michigan State Department ofNatural Resources 
and the Ontario Ministry of the Environment 
Great Lakes and Environmental Assessment Section 
Knapp's Office Centre, P.O. Box 30273, Lansing, MI 48909, 
USA 
Phone: + I  800 668-4284 
Fax: +1 905 512-2200 
Web site: ~~~v .cco l i s . ca~proc~~~c t s~c la t abases !cesa r s .~~ t~~~ l  
The CESARS database contains comprehensive 
environmental and health information on chemicals. It 
provides detailed descriptions of chemical toxicity to 
humans, mammals, aquatic and plant life, as well as data on 
physical chemical properties, and environmental fate and 
persistence. Each record consists of chemical identification 
inforination and provides descriptive data on up to 23 topic 
areas, ranging from chemical properties to toxicity to 
environmental transport and fate. Records are in English. 
Available online through CCINFOline from tlie Canadian 
Centre For Occupational Health and Safety (CCOHS) and 

Chemical Information System (CIS): on CD-ROM through 
CCINFOdisc. 

ChemExper Chemical Directory 
Web site : wuw. ch em expe I-. co in 

A Belgian site giving details of over 70,000 chemicals, as 
submitted by tlie suppliers. 

ChemExtra 
Web site: \~v\~.ct-iemextra.com 
A British site that lists over 28,000 companies from 135 
countries, with 100,000 chemicals, products and services as 
submitted by the suppliers. Sponsored by the British 
Chemical Industries Association. Very extensive and easy to 
use, but discontinued i n  August, 2004. May be reinstatcd in 
the fiiture. 

CheinFinder.com 
Web site: 
h t t ~ : / i c l i e i n f i n d e r . c ~ i ~ ~ i ~ ~ ~ i d ~ e s o f t . c ~ ~ t n ~ s i t e s l  ist as12 
Database and Internet searching. 

Chemical Hazard Response Infortnation Systcrii - 
CHRIS 
Address: Office of Marine Environmental Protection 
Division 
U.S. Coast Guard 
2100 2'ld St., SW, Washington, DC 20593, USA 
Phone: + 1 202 267-26 I 1 

E- in a i I : st i n et (r7d ti c . in i I 
Web site : \vww. c h r i sin an Li a I .  c om 
Provides emergency response and chemical handling 
information for more than 1,200 chemical substances that 
would be involved in chemical transport accidents, 
particularly by water. Contains infoi-mation on labeling. 
physical and chemical properties, health and fire hazards and 
hazard c I ass i ti cat ions, ch em i ca I react i v i t y , and w a t e r 
po I 1 Lit i o ti. I nc 111 d es safety proc e d LI res for pre veil t in  g 
emergency s it iiat i on s . Ava i I a b I e on I i ne th  ro ug 11 C 11 en) i c a I 
Information System (CIS) and Canadian Centre for 
Occupational Health and Safety (COOHS); on CD-ROM 
through CCINFOdisc, SilverPlatter CHEM-BANI<, as part 
of TOMES Plus System; on magnetic tape through TOMES 
Plus System; and from National Information Service 
Corporat ion. 

Fax: +I 202 426-788 I 

Chernlndustry.com 
Web site : 11 t tp: //ch e I 11 industry. c on1 

A marvelous chemical directory to industry sectors. 
manufacturers, services, careers, equipment and software, 
portals, events, organizations, institutions, software. and 
much. much more. Has links to other search sites. 

Chemical Kegistry System 
Address: Office of Environmental Information 
U.S. Environmental Protection Agency 
Web site: w\vw.cpa.qov;'crs 
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CRS provides information on chemical substances and how 
they are represented in the Environmental Protection Agency 
regulations and data systems. A search engine for chemicals 
by CAS number, name, molecular formula, chemical type, 
definition. or other data identifiers. 

CHEMTREC (24-hour emergency number for chemical 
accidents and spills) 
Address: Chemical Transportation Emergency Center 
American Chemistry Council (ACC) 
1300 Wilson Boulevard, Arlington, VA 22209, USA 
Phone: + I  703 741 -5525; Continental US emergency phone 
only: + I  800 424-9300; Non-emergency, + I  800 262-8200; 
International emergencies only, + 1 703 527-3887; Non- 
emergency, + I  703 74 1-55 I6 
Fax: Emergency only, + I  703 74 1-6090; Non-emergency, 

E-mail: cheintrcc~cma1iq.oI-g 
Web site: \ ~ ~ ~ ~ . c h e i n t r e c . c o i i i  
Handles emergency calls regarding chemical spills, leaks, 
fires, exposures, or accidents. Chemical emergency number 
open 24 hours, every day. CHEMTREC provides emergency 
response information for incidents involving hazardous 
materials, serving the chemical and transportation industries 
and emergency services who may be called upon as first 
responders. Also provides referrals to manufacturers, 
regulatory agencies, and research institutions. A public 
service of the American Chemistry Council. 

+ I  703 74 1-6089 

Clean Air Technology Center 
Address: Office of Air Quality, Planning and Standards 

U.S. Environmental Protection Agency 
Hotline: + I  919 541-0800 (English); 919 541-1800 
(Spanish) 
Fax: + I  919 541-0242 
E-mail: catcmai lid,etiainai I .epa. gov 
Web site: ~~~~w.epa . eov l t tn / ca t c  
Serves as a resource on all areas of emerging and existing air 
pollution prevention and control technologies, and provides 
public access to data and information on their use, 
effectiveness and cost. I n  addition, CATC provides technical 
support, including access to EPA’s knowledge base, to 
government agencies and others, as resources allow, related 
to the technical and economic feasibility, operation and 
maintenance of these technologies. 

(AOQPS) 

Clean Water Act 
Address: Office of Water 
U.S. Environmental Protection Agency 
Hotline: + I  202 260-5700 
E-mail: OW-ceneralir?:epaniail.el~~i gov 
Web site: uww, epa. eov/O W 
EPA‘s Office of Water directs callers with questions about 
the Clean Water Act to the appropriate EPA office. EPA 
also maintains a bibliographic database of Office of Water 
publications. The Safe Drinking Water Hotline number is + I  
800 426-4791, 

ChemWeb.com 
Address : Web s it e : n m v .  ch emwe b . coin 
A home page for chemical information. 

China Chemical Network 
Address: Web site: wil.rv.liiXO0.net 
A one-stop site for contacts and information about the 
chemical industry in China. 

Compliance Resource Center for CFR Information 
Web site: 
~~~~v.setonresoui-cecciiter.com~30CFfiit>ocs~~vccfO@O00iw 
cd 0 00 8 d. asp 
A quick-find instrument to CFR titles 29 (OSHA), 40 and 
49 (Transportation). Its index to 40 CFR 180 is an easy- 
to-use reference to “Tolerances and Exemptions from 
Tolerances for Pesticide Chemicals i n  Food.” Presented 
by the Seton Company. A similar web site is maintained 
by the EPA but not in as concise format. The EPA site can 
be located at 
h t tp : ’?www.epa .g!ov/pes l ic idcs! fb i to l~ .  htrn. 

Comprehensive Chemical Contaminant Series 
Electronic version of Lewis “Sax’s Dangerous Properties of 
Industrial Materials,” 9“’ ed., “Hawley’s Condensed 
Chemical Dictionary, “ P rag el-’ s ‘‘En v i roil men ta I 
Contaminant Reference Databook, Vols, I ,  II Br 1 1 1 . ”  
Verschueren’s “Handbook of Environmental Data on 
Organic Chemicals, 3Id ed., ‘‘ and Pohanish and Grcene’s 
“Hazardous Materials Handbook,” on CD-ROM. ;Ivailable 
from John Wiley and Sons, New York, NY, 1998. 

C o m p r e  h e n s i v  e R e s p o n s e ,  
Compensation, and Liability Information System 
Address: Office of Solid Waste and Emergency Response 
(OSW), U.S. Environmental Protection Agency 
401 M St., SW, Washington, DC 20460, USA 
Phone: + I  202 260-8321; 800 775-5037 
Fax: + I  703 603-9133 
Web site: w ~ \ i ~ ~ . e p a . g o v ~ s u ~ ~ c r t u ~ i ~ i ~ s i l e s l c u ~ s i t e s  
The Superfiind database containing information on all 
aspects of hazardous waste sites from initial discovcry to 
listing on the National Priorities List. Magnetic tapes arc 
available quarterly from NTIS. Summary data under the 
Freedom of Information Act is available free by calling the 
Superfund Automated Phone System + I  800 775-5037, 

En v i r o  n m e n t a 1 

COSMOS Online 
Web site : www . cosmos. coin. mx 
The online directory to chemicals and chemical companie\ 
in Mexico and South America. Includes links to companies. 

ECOTOX Database System 
Addrcss: Office of Research and Development, National 
Health and Environmental Effects Kesearch Laboratory 
Mid-Continent Ecology Division, U.S. Environmental 
Protection Agency, 620 1 Congdon Boulevard, Duluth, M N  
55804-2595, USA. 
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Phone: + 1  218 529-5225 
Fax: +1 2 18 529-5003 
E-mail: ecotox.sul,porteepa.~ov 
Web site: \vww.epa.Eov:ecorox 
The ECOTOXicology database is a source for locating 
single chemical toxicity data for aquatic life, terrestrial 
plants and wildlife. ECOTOX integrates three toxicology 
effects databases: AQUIRE (aquatic life), PHYTOTOX 
(terrestrial plants), and TERRETOX (terrestrial wildlife). 
These databases were created by the U.S. EPA, Office of  
Research and Development, and tlie National Health and 
Environmental Effects Research Laboratory (NHEERL), 
Mid-Continent Ecology Division. Hours: 8:OO a.m. to 4:30 
p.m.  CST, Monday - Friday. 

Emergency Planning and Community Right-to-Know 
Act (EPCRA) 
Address: Office of  Solid Waste, U.S. Environmental 
Protection Agency 
401 M St., SW, Washington, DC 20460, USA 
Phone: + I  703 412-9810; T D D  703 412-3323 
Hotline: + I  800 424-9346; T D D  800 535-7672 
E-mail: ti-i.us~~epamail.jiov 
Web site: \~~v\Y.epa.nov/epaoswerlliotlinr 
Answers questions and distributes guidance regarding the 
emerge ii  c y co m m u  n i ty r igh t-to- kn o w 
regulations. Program include the Resource Conservation 
and Recovery Act (RCRA), Underground Storage Tank 
program, the Risk Management Program (RMP), the 
Comprehensive Environmental Response, Compensation 
and Liability Act (CERCLA or Superfund), and the EPA’s 
Oil Program. The EPCRA Hotline operates weekdays from 
9:OO a.m. to 6:OO p.in., EST, excluding federal holidays. 
Services are also available in Spanish. 

p 1 an 11 in g and 

Envirofacts Master Chemical Integrator (EMCI) 
Address: Web site: 
\vwv. epa. novienvi roihtni I/emc iic hemre6l 
Lists cliemicals monitored by the EPA major programs: Air 
(AFS), Water (PCS), Hazardous Waste (RCRIS), Superfund 
(CERCLIS), and Toxic Release Inventory (TRIS). 

Environmental RouteNet 
Address: Cambridge Scientific Abstracts 
7200 Wisconsin Ave., Ste. 601 N W ,  Bethesda, MD 20814, 
USA 
Phone: + I  301 961-6700; 800 843-7751 
Fax: + I  301 961-6720 
E-mail : fred @,c sa. corn 
Web site: \nvw.csa.coin/routenet 
Environmental RouteNet provides a single gateway to the 
world’s foremost databases and information sources 
available on the Internet. The service includes searchable 
links to hundreds of  carefully-screened environmentally- 
related resources, selected and indexed by the editors at 
Cambridge Scientific Abstracts. In addition, tlie site 
provides access to proprietary environmentally-related 
databases and to daily updates of  environmentally-related 

news stories, regulations and legislation, plus much, much 
more. 

European Environmental Information arid Observation 
Network 
Address: Koiigens Nytorv 6, DI<- I050 Copenhagen I<. 
Denmark 
Phone: +45 33 367 100 
Fax: +45 333 671 99 
Web site: w\nv. e i on et. eu . i n t 
EIONET is a collaborativc network of the Europeaii 
Environment Agency and its member countries, connecting 
national agencies in the European Union, E~irope;iii 
reference centers, and principal organizations. I’hrse 
organizations jointly provide the information that is tised for 
making decisions for improving the state of the environment 
i n  Europe and making EU policies more effective. EIONET 
is both a network of organizations and a electronic network 
(e-EIONET). 

India Chemical Manufacturers Directory 
Web site: 
h t t p : //epaEes .we b i n d i a. comibvca te ~ory/clicin i c a I s 
Links to Indian chemical manufacturers. 

Indian Mart 
Address: Web site: \VW\~.indiainai-t.coiii 
Indian Chemical Manufacturers and Exportcrs Directory 

International Council of Chemical Associations 
Web site : w\v\.v. i cc a-c h em. org 
This site has articles and papers on issues facing the 
chemical industry throughout the world. 

Inventory of  Information Sources on Chemicals 
Address: UNEP Chemicals 
1 I - 13, cheoiin des Anemones. I 2  I9 chatelaine, Geneva. 
Switzerland 
Phone: +41 22 917 81 1 1  
Fax: +41 22 797 34 60 
E-mail : c h ciii i ca I s@un e p . c 11 
Web site: www. c hem. u ne 1). c 11 1 i rpt c 
Acts as a central point from which the existence and 
whereabouts of international chemical information can be 
obtained. 

Integrated Risk Information Hotline 
Address: Office of Research and Development, U.S. 
Environmental Protection Agency 
26 W. Martin Luther King Dr., Cincinnati, OH 45268, USA 
Phone: + 1  5 I3 569-7254 
Hotline: + 1  513 569-7159 
E-m a i 1 : 1 lo t I in e. 1 I< 1 S @ c  pa. gov 
Web site: cvwv.epa.qov~iris 
Provides information on how levels of  exposure 01’ 
hazardous chemicals affect human health. Covers levels of. 
exposure to hazardous chemicals below which no adverse 
health effects are expected to occur in various segments of 
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the human population. The reference dose and 
carcinogenicity assessments on IRIS can serve as guides in 
evaluating potential health hazards and selecting response to 
alleviate a potential risk to human health. Hours: 8:OO a.m. 
to 4:40 p.m. EST, Monday - Friday. 

Malaysia Company Directory 
Web site: www.mala\jsiacompany.coiri 
A directory of Malaysia industry. 

MBendi Information for Africa 
Web site: h ttp:/ltn bend i . co . za 
National overviews and product finder for the African 
chemical industry. Includes links to chemical companies. 

MDL Information Systems, Inc. 
Address: 14600 Catalina St., San Leandro, CA 94577, USA 
Phone: + I  510 895-1313 
Fax: + I  510 614-3608 
E-mail : in fo@,tn d 1 i . con1 
Web site: w~vw . md I i . coin 
Provides inforination for the life science and chemical 
industries, including an enterprise framework for identifying 
successful new products. 

MEDLINE 
Address: National Center for Biotechnology Infonnation, 
National Library of Medicine 
Bldg. 38A, Rm. 8N805, Bethesda, MD 20894, USA 
Phone: +1 301 496-2475; 800 272-4787 

Web site: \\ww.nlni.nih.qov 
MEDLINE is the National Library of Medicine’s premier 
bibliographic database covering the fields of medicine, 
nursing, dentistry, veterinary medicine, the health care 
system, and the preclinical sciences. MEDLINE contains 
bibliographic citations and author abstracts from more than 
4,000 biomedical journals published in the United States and 
70 other countries. The file contains over I I million 
citations dating back to the mid-1960’s. Coverage is 
worldwide, but most records are from English-language 
sources or have English abstracts. Especially useful for 
researching toxicology of a particular chemical; for 
biological monitoring of a particular chemical; for linking a 
disease to chemical exposure, and similar medical and health 
matters. PubMed is the electronic service feature of 
MEDLINE, linking users directly to publishers’ sites and 
full texts. 

Fax: + I  301 480-9241; + I  301 496-0822 

National Pesticide Information Center 
Address: Oregon State University, Department of 
Agricultural Chemistry Extension 
Weniger, Room 333, Corvallis, OR 9733 1-6502, USA 
Hotline: +1 800 858-7378 (general public) or800 858-7377 
(medical and government personnel) 
Fax: + I  503 737-0761 
E-mai 1 : n p tn @,n p i c . ors t , edu 
Web site: h t t  p: /in p i c. ors t . ed u 

Provides access to detailed information on all categories of 
pesticides including herbicides, fungicides, insecticides, and 
rodenticides. Included is information on pesticide toxicity. 
health effects, residual data, efficacy, and other information. 
NPIC is a cooperative effort of the U.S. EPA and the 
Oregon State University Department of Agricultural 
Chemistry. NPIC is staffed from 6 3 0  a.m to 4:30 p.m, 
Pacific Standard Time. 

National Response Center 
Address: U.S. Coast Guard I Ieadquarters 
21002ndStreet, S.W., Roon126l I ,  Washington, DC20593, 
USA 
Hotline: + I  800 424-8802 
Fax: + I  202-267-2675 
Web site: wvw.  n t-c. u sc E. in i I 
The federal government’s national communication center 
that receives all reports of releases involving haardous 
substances and oil. Hours: 24 hours, everyday. 

Nation a I Tech n ica 1 I n fo rm a t io n Se rv ice I n for tii a t i  o II 
Center 
Address: U.S. Department of Commerce 
5285 Port Royal Road, Springfield, VA 22 I6 I ,  USA 
Phone: + I  703 605-6000 
Fax: + I  703 605-6900 
Web site : www. n t i s . gov 
The federal government’s central soLirce for the sale of 
scientific, technical, engineering and related business 
information produced by or for the U.S. government. 
Information on more than 600,000 information products 
covering over 350 subject areas fiom more than 200 federal 
agencies . 

New Jersey Right to Know Hazardous Substatice Fact 
Sheets 
Address: New Jersey Department of Health and Senior 
Services, Division of Epidemiology, Environmental and 
Occupational Health 
Right to Know Program 
P.O. Box 360, Trenton, NJ 08625-0360. USA 
Phone: +1 609-984-1863 
Fax: + I  609-292-5677 
Web site: 
w\v’w. s ta te . n i .u sill eal th /eoh/rt kwe birt k h  s fs .I1 t I n Q i\ 
This agency produces “Right to Know Hazardous Substance 
Fact Sheets” that sum mar i ze in format ion fro in many so ti rces . 
Industrial hygienists are available to answer questions 
regarding the control of chemical exposures. 

NIOSH Technical Information Ccriter Database - 
NIOSHTIC 
Address: Standards Development and Technology Transfer 
Division, Technical Inrormation Branch 
U.S. National Institute for Occupational Safety and Health 
4676 Columbia Pkwy., Cincinnati, OH 45226- 1998, USA 
Phone: + I  513 533-8328; 1+800 356-4674 
Fax: +I 513 533-8573 
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E-mail: pubstaft@kdc.gov 
Web site : \wu'. cdc. govin i o shin i 0s h t i c . h tm I 
The electronic. bibliographic database of more than 2,000 
journals and 70,000 monographs on all aspects of 
occupational safety and health. Available through DIALOG 
Inforination Services, MEDLARS as part of TOXLINE, 
Silver Platter and other commercial systems. 

Online Library System 
Address: Public Information Center, U.S. Environmental 
Protection Agency 
406 M. St., SW, Washington, DC 20460, USA 
Phone: + I  919 541-7862; 800 334-2405 
Fax: +I 202 260-6257 
E-mail: public-access~~epamail.el,a.go\/ 
Web site: \ww.epa.gov/natl ibra/ols.htm 
OLS is the Online Library System for the Library Network 
of the United States Environmental Protection Agency. It 
consists of several related databases that can be used to 
locate books, reports, and audiovisual materials on a variety 
of topics. 

Pesticides and Foods - Residue Limits on Foods 
Address: U.S. Environmental Protection Agency 
401 M St., SW, Washington, DC 20460, USA 
Web-site: w\~~~ .epa .~ov /pes t i c ides  'foodviewtols. htrn 
EPA database of tolerance limits for pesticide residue on 
foods. The EPA tolerance database is being updated; 
meanwhile this site leads to 40 CFR 180 published July I ,  
2004. See above: Compliance Resource Center for CFR 
I ti formation. 

Pollution Prevention Information Clearinghouse 
Address: Office of Pollution Prevention, Pesticides and 
Toxic Substances Chemical Library (OPPTS Chemical 
Library) 
U. S. Environmental Protection Agency 
401 M St., SW, Washington, DC 20460, USA 
Hotline: + I  202 260-1023 

E-mail: ppic@epa.gov 
Web site: \~~~w.eiia.eov/oppt/l  ibrarv/ppiciiides.htm 
A free, non-regulatory service of the EPA dedicated to 
reducing or eliminating industrial pollutants through 
technology transfer, education, and public awareness. Hours: 
8:30 a.m. - 4:OO p.m. EST; 24-hour-a-day voice mail. 

Fax: +1 202 260-4659 

RCRA, Superfund & EPCRA Hotline 
Address: Office of Solid Waste 
U. S. Environmental Protection Agency 
Hotline: + I  800 424-9346; + I  703 4 12-9810 
E-mail : t r i . us,'$ epam a i I gov 
Web site : \ \w~v. e p a, cov/e p ao s\ver/li o t 1 i n  e 
Provides information about all RCRA regulations and 
programs including the Resource Conservation and 
Recovery Act (RCRA); Comprehensive Environmental 
Response Compensation and Liability Act (CERCLA, or 
Superfund); and Emergency Planning and Community 

Right-to-Know Act (EPCRA)/Superfiind Amendments 
Reauthorization Act 
(SARA) Title 111. Operates weekdays from 9:OO a.m. to 6:OO 
pm. ,  EST, excluding federal holidays. Services are also 
available in  Spanish. 

Registry of  Toxic Effects of  Chemical Substances 
Address: Standards Development and Technology Transfer 
D iv i s ion, Tec hn  i cal 1 n fo rma t i o n B ranch 
U.S. National Institute for Occupational Safety and Health 
4676 Columbia Pkwy., Cincinnati, OH 45226- 1998. USA 
Phone: +5 13 533-8328; + I  800 356-4674 
Fax: + I  5 13 533-8573 
E-mail: pubstaf@cdc.gov 
Web site: wwv.cdc.gov/niosh!l-tecs.html 
RTECS provides toxicology data for more than I30,OOO 
chemicals in four categories: substance identification; 
toxicityibioinedical effects; toxicology and carcinogenicity 
review; and exposure standards and regulations. Built and 
maintained by the National Institute for Occupational Safet! 
and I-lealth (NIOSH) as a segment of the Toxic Release 
Inventory database. Available online, CD-ROM and 
compiiter tape from NIOSH and from commercial database 
vendors. 

Safe Drinking Water Data & Databases 
Address: Office of Water (OW), Groiind Water and 
Drinking Water 
U.S. Environmental Protection Agency 
401 M St., SW, Washington, DC 20460, USA 
Hotline: + 1 703 285-1 098; + I  800 426-479 I 
Fax: + I  703 285-1 101 
E-mail: hotline-sdwairi)el,atnail.epa.~ov 
Web site: ww\\~.e~a.govi'safe\\~a~ei-/d~tabas~s.litnil 
Provides information about drinking water regulations and 
related topics. Hours: 9:OO a.m. through 5:30 p . m .  EST, 
weekdays except federal holidays. 

TOMES PLUS Inforination System. 
Address: Microinedex Inc 
6200 S .  Syracuse Way, Ste. 300, Greenwood Village. CO 

Phone: + 1  303 486-6400; 800 525-9083 
Fax: +I 303 486-6464 
E-mail: infoii;?nidx.com 
Web site : www . m i ci-omcdex . c om 
Contains a collection of proprietary and government 
databases on toxicology, environment. and industrial 
medicine and the hazardous effects related to clieinical 
exposure in manufacturing and transportation, and gives the 
proper response in chemical emcrgency situations. Contains 
several proprietary files as well as files of ilia-jor 
international journals, standard reference sotirces. 
profess i o na I in an i i  fac t ti re rs , 
government agencies, and poison centers. Databases include 
Hazardtext Hazards Management, SARAtext System, I1SDB 
(Hazardous Substance Data Bank) from N L M ,  CIHIIIS from 
the U.S. Coast Guard, IRIS, and New Jersey Fact Sheets. 

801 11-4740, USA 

spec i a I is t s , c he in i ca 1 
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regulations; NIOSH databases; discussion boards: and niiich 
Toxic Substances Control Act (TSCA) Hotline more. 
Address: TSCA Assistance Information Service, 
Office of Prevention, Pesticides, and Toxic Substances Yahoo Chemistry Web Directory 
(OPPTS), Office of Pollution Prevention and Toxics, Web site: http:/idil-.yahoo.coin/scienc~~ch~niistl-\. 
U .  S. Environmental Protection Agency An  exhaustive directory of resources on the web for 
Phone: + 1  202 554-1404; TDD 202 554-0551 chemists in  varied fields: industrial, research, and academia. 
Fax: + l  202 554-5603 
E-mail: tsca-hotline(iiiepa.$ov 
Web site: \\l\i\li.epa.eovllierionjidefs,:htnlI:tsca.htin 
Operating under contract to EPA, the TCSA Hotline 
provides technical assistance and information about 
programs under the Toxic Substances Control Act (TSCA), 
including the Asbestos School Hazard Abatement Act, the 
Asbestos Hazard Emergency Response Act, and the Lead 
Exposure Reduction Act. Hours: 8:30 a.m. - 5:00 p.m. EST, 
weekdays. 
TOXNET - Toxicology Data Network 
Address: National Library of Medicine, Specialized 
Information Services 
8600 Rockville Pike, Bethesda, MD 20894, USA 
Phone: + l  800 272-4787 
Fax: + I  301 480-3537 
E-mail: t e l i i i~~~, tc l i .n lm.n ih .c rov  
Web site: http:i/torcnet.nlm.tiili.~ov 
A cluster of databases on toxicology, hazardous chemicals 
and related areas, i.e. the pharmacological, biochemical, 
physiological, and toxicological effects of drugs and other 
c he ni i ca 1 s. 

University of Iowa Center for Global and Regional 
Environmental Research 
Address: University of Iowa, 204 IATL, Iowa City, IA 
52242, USA 
E-mail: webadinf~~ccrer.uio\va.edu 
Web site: \vc.\.\i\.crrer.uiowa.edu 
Has a world-wide database of federal and non-profit 
environmental research organizations that focus on the 
multiple aspects of global environmental change, including 
the regional effects on natural ecosystems, environments and 
resources as well as on human health, culture and social 
systems. 

U.S. Federal Government Agencies Directory 
Web site: w\?.w.Iib.Isu.edu/eovifedeov 
A list of federal agencies on the Internet. Maintained by 
Louisiana State University. 

Vermont SIR1 - Safety Information Resources, Inc. 
Address: University of Vermont 
E-mail: dan@siri.org 
Web site: littp://siri.uvt~i.eduimsds 
An exhaustive source of environmental health and 
occupational safety information: MSDSs; links to other 
MSDS sites; links to safety sites on the Internet; links to 
occupational safety and health and environmental 
organizations and research programs; OSHA and EPA 
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Appendix G: Agrochemical Web Sites 
Sources of Information about Agrochemicals and Food Safety 

AGRICOLA 
Web site : \vww. n a I .  usda . goviag9 8 
AGRICOLA (AGRICultural OnLine Access) is a 
bibliographic database of citations to the agricultural 
literature created by theNatioiial Agricultural Library and its 
cooperators. Production of these records in electronic form 
began in 1970, but the database covers materials in all 
formats, including printed works from the 15th century. The 
records describe publications and resources encompassing 
all aspects of agriculture and allied disciplines, including 
animal and veterinary sciences, entomology, plant sciences, 
forestry, aquaculture and fisheries, farming and farming 
systems, agricultural economics, extension and education, 
food and human nutrition, and earth and environmental 
sciences. Although AGRICOLA does not contain the 
materials, thousands of AGRICOLA records are linked to 
online full-text documents, with new links being added every 
day. AGRICOLA is searchable on the World Wide Web at 
http://www.nal.usda.gov/a~98. For information on how to 
obtain library materials from NAL, see NAL's Document 
Delivery Services 
Web site : 11 tt p ://WWV. na I .  usd a. 2ov:'d d sbi 
The AGRICOLA database is organized into two 
bibliographic data sets, which must be searched separately. 
One data set is the Online Public Access Catalog, known as 
"Books, etc.," that contains citations to books, audiovisual 
materials, serial publications, and other materials in  the NAL 
collection. AGRICOLA also contains bibliographic records 
for i t em cataloged by other libraries and not held in NAL's 
collection. The other data set is the Journal Article Citation 
Index, known as "Articles, etc." I t  includes citations, many 
with abstracts, to journal articles (see "List of Journals 
Indexed"), book chapters, reports, and reprints, selected 
primarily from the materials cataloged in Books, etc. Both 
data sets are updated daily with newly cataloged and indexed 
materials. 
AGKICOLA is searchable via the Web using the VTLS Web 
Gateway. For those who prefer a text-oriented interface for 
searching tlie two data sets, Telnet access to ISIS (Integrated 
System for Information Services) is also available. 
AGKICOLA and ISIS are the same database, but ISIS is 
accessed from the production side of the system, via the 
VTLS99 interface. AGRICOLA can be accessed for a fee 
through several coininercial vendors, both online and on CD- 
ROM. Users can also lease the AGRICOLA file from the 
National Technical Information Service (NTIS). 

Agriculture Network Information Center (AgNIC) 
Web site: httl,:i/wMi\Y.agnic.org!' 

AgSearch - a service of Ceres OnLine 
Web site: ~ \ n ~ ~ v . c e i - e s ~ r o u ~ . c o m / c o I / a ~ s e a ~ ~ c l i ~ i ~ i d e ~  
A service of Ceres Online, AgSearch is a gateway to over 
seventy search engines within the field of agriculture. Users 
are provided subject categories within the main menu and 

also able to specify searches through a series of simple 
commands. AgSearch provides searches i n  the following 
categories: news (publications); research; genetics: 
production, economics, pest management, Internet and 
computer subjects; trade; government subjects: and water 
and irrigation. 

Australia Agrifood Awareness 
Address: P.O. Box E 10, Kingston, ACT, 2604. Australia 
Phone: +2 6273-9535 
Fax: +2 6273-233 1 
E-mail : info@afaa.coin.au 
Web site : ww\v, a faa. c om. au 
Agrifood Awareness Australia is an industry initiative. 
established to increase public awareness 01; and encourage 
informed debate about, gene technology. 

Australian and Asian Agriculture Links 
Web site : h t tp  ://WWW. san on d aoz. coin 
A directory of inore than 125 links to agriculture and 
pesticide matters in  the Pacific rim. Part ofthe Sanonda Ltd. 
company web site. Includes links to herbicides. insecticides, 
crop production and control, literature, weather, and much 
more. 

California Department of Pesticide Regulation (DPR) 
USEPA/OPP Database Queries 
Web site: \vww.cdpr.ca.~ov~docs/e~ia!'e~~aiiienu 
The California Department of Pesticide Regulation works 
closely with tlie USEPA Office of Pesticide Programs to 
develop internet access to data that are of significant value 
to the general public, chemical and agricultural industries. 
Brief registration information on approximately 90,000 
products is currently online. The data include product 
number and name, company number and name, registration 
date, cancellation date, existing stocks date, and reason (if 
canceled), and product manager name and telephone 
num ber. 
I n  addition, OPP's databases contain chemical ingredient 
and firm information. The chemical data is searchable by 
common, technical, synonym, CAS number, or trade names. 
The firm data is searchable by firm number. name. or 
portions thereof. These chemical, firm, and product 
databases have complementary links and are searchable by 
multiple variables. More inforination about the data and 
structure ofEPA's  PPIS can be found at: Pesticide I'roduct 
Information System 
With the advent of online access to PPLS (a collection of 
product label images in TIF format) has been linked directly 
to the product reports, enabling a ttscr to look for products 
by any of the above criteria and then view the EPA Label 
image. Note: these label images do not reflect the Califoi.nia 
Registered label, For informat ion regarding California 
registered labels contact CDPR's Label Resource Center at 
9 16-324-0399. 
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Chemical Carcinogenicity Research Information System 
Address: National Library of Medicine 
8600 Rockville Pike, Bethesda, M D  20894, USA 
Phone: + I  800 272-4787 
Fax: + I  301 496-0822 
Web site: www.toxnet.nlin.nili.~ov~c~i-bin/sisilitinl~en'?ccris 
A scientifically evaluated and fully referenced data bank, 
developed and maintained by the National Cancer Institute 
(NCI). It contains some 8,000 chemical records with 
carcinogenicity, mutagenicity, tumor promotion, and tumor 
inhibition test results. Data are derived from studies cited in 
primary journals, current awareness tools, NCI reports, and 
other special sources. Test results have been reviewed by 
experts in carcinogenesis and mutagenesis. 

Chemical Contaminants in Food 
Web site: 
~~~~~v.\~~ho.intifs'sf::Chemicalcontaiiiiiiants~index2.htni 
An excellent entry point to world-wide information about 
food safety. Includes access to GEMSiFood - the Global 
Environment Monitoring systemiFood Contamination 
Monitoring and Assessment Programme. Includes links to 
documents and position papers on cheiiiical hazards in the 
food supply chain, monitoring chemical contaminants, acute 
hazards exposure assessments, mycotoxins, and industrial 
and environmental contaminants. 

Compliance Resource Center for CFR Information 
Web site: 
www.sctonresourcecenter.comiilOCFRll~ocs/~vcdOC)000:wc 
d0008d.asii 
A quick-find instrument to CFR titles 29 (OSHA), 40 and 49 
(Transportation). Its index to 180 CFR 180 is an easy-to-use 
reference to "Tolerances and Exemptions from Tolerances 
for Pesticide Chemicals in Food." Presented by the Seton 
Company. A similar web site is maintained by the EPA but 
not in as concise format. The EPA site can be located at 
litt~~:/iwww.e~a.~~ov/pesticidesifood!'vie~~~tols.litin 

ENVIRO-ONE - Environmental News Information 
Service 
Web site: 
littp:~~envii-oonc.com/scarc~ircsults,p~ip'?searclitext~--pestici 
- des 
A nifty source for all things related to environmental 
information. The Pesticide site, alone, lists I09 resources for 
U.S. federal and state statistics, foreign information, a many, 
many resources. 

EPA Envirofacts Warehouse 
Web site : wi+ xv . epa. rovien v i ro 
Public access to databases maintained by tlie U.S. 
Environmental Protection Agency. Databases such as Air, 
Chemicals, Facility Information, Releases, Water Permits, 
Drinking Water Contaminant Occurrence, Maps, and more. 

This is a comprehensive entry gate for infoi-mation on 
individual pesticides and data sources. EX'I'OXNE'I' is a 
cooperative effort of  University ofCalifornia-Davis. Oregon 
State University, Michigan State University, Cornell 
University, and the University of  Idaho. Primary tiles are 
maintained and archived at Oregon State University. 

FASonline 
International Maximum Residue Limit Database 
USDA Foreign Agricultural Service 
Web site: w v w .  in 1-1 database. c o m 
This residue data base allows one to search for residue 
limits in  nearly 90 countries. Searches can be made by 
specifying the commodity, pesticide, or pesticide type. It is 
managed by the Foreign Agricultural Service. The FAS web 
site provides resources ofagricultural data bases and search 
engines, export data, and reports, statistics and contact 
information. 

Food Safety Web Site 
Web site: www. foodsalktv.gov 
The gateway to food safety information. Managed by tlie 
U.S. Department of Agriculture. Topics include constinier 
safety aleits and advice, industry assistance. foodborne 
pathogens, chemical contaminants, and food additives. This 
is the place to report illnesses and product complaints. 

National Agricultural Library 
Web site : www . n al , u sda . qov 
The National Agricultural Library is one of four National 
Libraries in the United States. N A L  is a ma.jor international 
source for agriculture and related information. l'his Web 
site provides access to NAL's many resources and a gatewa) 
to its associated institutions. 

National Agriculture Safety Database (NASD) 
Address: Robert A. Taft Laboratories. 4676 Columbia 
Pkwy., Cincinnati, OH 45226, USA 
Phone: +1 800-35-NIOSH; + I  800-356-4674 
Web site : w\v\v. cdc . gov i n  asd 
The National Agriculture Safety Database (NASD) is a 
collection of information about health, safety and injury 
prevention in agriculture. The information in  the database 
was contributed by safety professionals and organizations 
from across the nation i n  an effort to promote sai'cty i n  
agriculture. The database contains agriculture health and 
safety publications from 32 states, 4 federal agencies and 5 
nat i ona I o I-gan izat i ons. The co I I ec t i o n in c I tides 0 S 1-1 A iiii c1 

EPA Standards; extension publications; abstracts and 
ordering information for agriculture safety-related videos; a 
NlOSH bibliography with abstracts for over 500 scientific 
publications; training matcrials; posters; sample n e w  
releases; and public service announcement scripts. Materials 
are categorized into topical, organizational, language, iincl 

state menus. Information in the database can be accessed on- 
screen and/or printed on demand. 

EXTOXNET - Extension Toxicology Network 
Web site: Iittp://extoxnet.orst.edu/ 
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National Integrated Pest Management Centers 
lnformation System, U.S. Department of Agriculture 
Web site : h t t p : ' /\+wv. i pin cen ters . o w  
The National IPM Network is a cooperating group of 
universities, government agencies, and other organizations 
that provides up-to-date information for pest management. 
There are four regional centers whose purpose are to 
identify, prioritize and coordinate a national pest 
management research, extension, and education program that 
is implemented on a regional basis. 

National Library of Medicine, Specialized Information 
Services 
Web site: 11 ttp: // s i s. n I m . n i ti. gov 
A super list of world-wide sources of  information about 
drugs, pesticides, environmental pollutants and other 
potential toxins. Ties into ASDTR, EPA, the National 
Toxicology Program Carcinogen List (NTPA), and other 
governmental sources. 

National Pesticide information Center 
Address: Oregon State University 
Department of Agricultural Chemistry Extension 
Weniger, Room 333, Corvallis, O R  9733 1-6502, USA 
Hotline: + I  800 858-7378 (general public) or 800 858-7377 
(medical and government personnel) 
Fax: + I  503 737-0761 
E-in a i l  : n p t n i d n  I, i c . ors t .edu 
Web site: ti ttp :i.'n pic. orst .edu 
Provides access to detailed information on all categories of 
pesticides including herbicides, fungicides, insecticides, and 
rodenticides. Included is infoimation on pesticide toxicity, 
health effects, residual data, efficacy, and other information. 
NPIC is a cooperative effort of the U.S. EPA and the Oregon 
State University Department o f  Agricultural Chemistry. 
NPIC is staffed from 6 3 0  a m  to 4 3 0  p.m, Pacific Standard 
Time. 

National Pesticide information Retrieval System 
Address: Center for Environmental and Regulatory 
Information Systems (CERIS) 
Purdue University 
1231 Cumberland Ave., Ste. A, West Lafayette, IN 47907, 
USA 
Phone: + I  765 494-5249 
Fax: + I  765 494-0535 
E-mail: vcasseiis,~~.purdue.edu 
Web site: ~\?vw.ceI'is.purdue.cduinl,il-s 
A collection of  pesticide-related databases available by 
subscription which provides current information on products 
registered with the EPA and tolerance data for pesticides and 
hazardous chemicals. I t  also provides state registration 
information, registration guideline information, and 
descriptions of studies on pesticides and hazardous 
chemicals. It i s  administered by CERIS at Purdue University. 

Ariel Rios Building, 1200 Pennsylvania Ave., N.W., 
Washington, D.C. 20460, USA 
Phone: + I  703-305-5805 
Web site : w ~ v ~ v .  epa. qovipc s t i c i de s 
This site leads you into everything you need to know about 
the federal pesticide programs, including notices about open 
comment periods, various pesticide uses, restricted use 
products, labeling, sources of information, safety programs. 
tolerance index files. and much more. 

Office of Pesticide Programs, Pesticide Residue Limits 
Web site: \v\yw.epa.~ov/gcsticidcs!f'ood!vie\.tols.htrii 
EPA sets limits on how much of  a pesticide residue can 
remain on food. These pesticide residue limits are kiio\vii as 
tolerances. Inspectors from the Food and Drug 
Administration and the United States Department 01' 
Agriculture monitor food in  interstate commerce to ensure 
that these limits are not exceeded. The site can be searched 
by crop or by chemical. 

Pesticide Action Network (PAN); Pesticide Action 
Network North America (PANNA) 
Address: 49 Powell St., Ste. 500, San Francisco. CA 94 102. 
USA 
Phone: + I  415-981-1771 
Fax: + I  415-981-1991 
E-mail: panna&anna.org 
Web site: w v w .  pcs t i c i cf c i 11 fo. o I'Z 
Pesticide Action Network North America is the regional 
center for PAN International. PANNA has campaigned to 
replace pesticides with ecologically sound alternatives since 
1982. The PAN Pesticide Database brings together a diverse 
array of information on pesticides from many different 
sources, providing human toxicity (chronic and acute). 
ecotoxicity and regulatory information for about 5.400 
pesticide active ingredients and their transformation 
products, as well as adjuvants and solvents i m d  i n  pesticide 
products. This database of active ingredients liiis been 
integrated with the U.S. EPA product databases. which 
provide information on formulated products (tlie form ofthe 
pesticide that growers and consumers purchase for use) 
containing tlie active ingredients. The information is most 
complete for pesticides registered for use in the United 
States and provides a wealth of information usefiil to anyone 
in the industry. There are five regional networks which can 
be used for more specific inforniatioii world-wide: PAN 
North America, PAN Europe, PAN Asia and thc Pacific. 
PAN Africa. and PAN Latin America. 

Pesticide.net 
Address: Wright & Sielaty, P.C. 
1990 Old Bridge Rd., Ste. 202, Lake Ridge, VA 22192. 
USA 
Phone: + I  703-492-0055 
Fax: + I  703-492-0066 
Web site : www. pest 1 aw . c o in 

Office of Pesticide Programs 
Address: U. S. Environmental Protection Agency 
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A comprehensive source of pesticide related news, laws, and 
regulatory information. Full text documents and other 
resources. Subscription needed for full access. 

Pesticides and Food: Pesticide Residue Limits 
Web site: 
http:ll\w~v.eDa. novipesticides/food/viewtols.htm 
Pesticide residue tolerances limits for crops as reported by 
the EPA with references to EPA data bases and the Code of 
federal Regulations. 

Pesticide Product Information System 
Address: Office of Pesticide Programs 
U.  S. Environmental Protection Agency 
Ariel Rios Building, 1200 Pennsylvania Ave., N.W., 
Washington, D.C. 20460, USA 
Phone: + I  703-305-5805 
Web site: ww.epa.goviopppmsd 1 PPISdata 
The Pesticide Product Information System contains 
information concerning all pesticide products registered in  
the United States. The files located in  this download area are 
presented in ASCII to enable interested parties to access 
them using a variety of database and spreadsheet software. 

Specific Pesticides Fact Sheets 
Web site: 
I1 t t p : l / m ~ ~ v .  e pa. ~ o v i  I, es t i c i d c s/ facts h e e t sic Ii em i c a 1 fs .I) t m 
Each Fact Sheet, prepared by the EPA, contains information 
about pesticides such as their physical properties, how they 
are used, scientific findings and pertinent regulatory activity. 
This site will also lead the user to a broader spectrum of 
regulatory information. They are most comprehensive aiid 
should be incorporated in any pesticide investigation. 

Toxicology Information Response Center 
Address: Toxicology and Risk Assessment Section (TARA) 
Oak Ridge National Laboratory 
I060 Commerce Park, MS 6480, Oak Ridge, TN 37830, 
USA 
Phone: + I  865 576-1746 
Fax: +1 865 574-9888 
Web site: 
www.ornl .~ovisci/teclircsoul.ces/tirc~liinep~.shtm I 
Offers direct access to virtually all of the world's scientific 
and data bases for toxicology and related information. 
Covers chemicals, pesticides, food additives, industrial 
chemicals, heavy metals, environmental pollutants, and 
pharmaceuticals. The Center is online to more than 400 
computerized databases, including DIALOG, MEDLARS, 
STN International, ITIS, and DROLS. It performs searches 
for outside users for a fee. 

called reregistration, considers the human health and 
ecological effects of pesticides and results in actions to 
reduce risks that are of concern. EPA also is reassessing 
tolerances (pesticide residue limits in food) to ciisure that 
they meet the safety standard established by the Food 
Quality Protection Act of 1996. EPA has integrated 
reregistration and tolerance reassessment to most effectively 
accomplish the goals of both programs. They reregistration 
eligibility statements are the most comprchcnsive studies 
available from the EPA. 

University of Florida Institute of Food aiid Agricultural 
Science (AGRIGATOR) 
Web site: http 'lagrigator i tas uil cdu  

Web-agri 
Address: Hyltel Multimedia 
12a Rue de Brest, Relines 35000, France 
Web site : www. we b-a Ki-i. com 
This is a French site that offers an agricultui-al search cngine 
proporting to search 859,5 I2 agricultural web pages. 

World Health Organization Food Safety Page 
Web site: h ttp: //www. wh 0. in  t!fs f 
An excellent entry point to world-wide information about 
food safety. Includes links to docuineiits and position papers 
on chemical hazards in  the food supply chain, monitoring 
chemical contaminants, acute hazards exposure asscssiiiciits. 
mycotoxins, and industrial and environmental contaminants. 

Tolerance Reassessment & Reregistration, EPA 
Web site : w i c w .  e pa. govio ppsrrd I /re reni strati on 
EPA is reviewing older pesticides (those initially registered 
prior to November 1984) under the federal Insecticide, 
Fungicide, and Rodenticide Act to ensure that they meet 
current scientific and regulatory standards. This process, 
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Index I: Synonym and Trade Name-Cross Index 

4-WAY@ see. . .Etridiazole 
6Q8@ see. .  .Naptalam 
40 SD@ see. . .Isofenphos 
88-R@ see. .  .Aramite 
20 MULE TEAM@ see. . .Sodium Tetraborate 
20 MULE TEAM HIBOR@ see. . .Sodium Chlorate 
60-CS-16' see. . .Chlormequat Chloride 
75 SP@ see. , .Acephate 
415 Oil@ see. .  .Naphthas 
435 Oil' see. . .Naphthas 
869@ see. . .Metham-Sodium 
1080 see. . .Sodium Fluoroacetate 
3336 TURF FUNGICIDE@ see. . .Thiophanate-Methyl 
8056 HC@ see. . .Methyl Parathion 
SO57 HC@ see. . .Fenitrothion 
1 I56 I RP@ see. . .Carbetamide 
27165' see. . .Temephos 
32545 R@ see. .  .Fosetyl-Al 
330541@ see. .  .Diuron 

- A -  

A-42' see. . .Aspon@ 
A-361 see. . .Atrazine 
A-820 see. , .Butralin 
A-980 see. .  .Barban 
A-1 114 see. . .Proinetryn 
A- 1866 see. . .Terbutryn 
A-2079 see. .  .Siinazine 
A-788 1 see. . .Ethametsulfuron-methyl 
A13-09232 see. . .Hexachlorocyclohexanes 
A13-25606 see. . .Oxythioquinox 
A13-25812 see. .  .Tribufos 
A13-27093 see. .  .Aldicarb 
A1 3-27 164 see, . .Carbofuran 
A13-27967 see . .  .Amitraz 
A 13-29235 see. , .Fenvalerate 
A13-29236 see. . .ProSenSos 
Al3-60366 see. . .Prometryn 
72-A34@ see. , .Butralin 
A7-VAPAM@ see. . .Metham-Sodium 
A8 I5 see. . .Triflumizole 
AA see. . .Ally1 Alcohol 
A A C A P T A N ~  see. . .Captan 
AADIBROOM@ see. . .Ethylene Dibroinide 
AAF see. . .Acetylaminofluorene 
2-AAF see. . .Acetylaminofluorene 
AAFERTIS@ see. .  .Ferbam 
AAHEPTA' see. . .Heptachlor 
AALINDAN@ see. .  .Lindane 
AAM see. . .Acrylainide 
AAMANGAN@ see. .  .Maneb 
AAPlROL@ see. . .Thirain 
AAPROTECT' see. . .Ziram 
AASTAR see. , .Flucythrinate 

AASTAR@ see. .  .Phorate 
AAT see. .  .Parathion 
AATACK@ see. .  .Thiram 
AATERRA@ see. . .Etridiazole 
AATIRAM@ see. .  .Thiram 
AATOX@ see. .  .Dinoseb 
AATP see. . .Parathion 
AATRAM' see. . .Propachlor 
AATRAM@ see. .  .Atrazine 
AATREX@ see. . .Atrazine 
AAVOLEX@ see. .  .Zirain 
AAZDIENO' see. .  .Ainitraz 
AAZIRA@ see. . .Ziram 
ABAClDE@ see. . .Abamectin 
ABACOL' see. . .Carbendazim 
ABAR' see. . .Leptophos 
ABAT@ see . ,  .Temephos 
ABATEQ see. .  .Teinephos 
ABATE@ I-SC see. . .Temephos 
ABATE@ 2-CG see. . .Temephos 
ABATE@ 4-E see. . .Temephos 
ABATE@ 5-CG see. . .Teinephos 
ABATHION@ see. . .Temephos 
ABG-3034@ see. . .6-Benzaldenine 
ABG-3097@ see. , .Aiiiinoethoxyvinylglycine 
Hydrochloride 
ABG-62 15@ see. . .Fenoxycarb 
ABMINTHIC@ see. . .Dithiazanine Iodide 
ABOL @ see. . .Pirimicarb 
ABORTRINE' see. . .Benomy1 
ABOUND@ see. . .Azaxystrobin 
ABSTENSIL@ see. . .Disulfirain 
ABSTINYL' see. . .Disulfiraiii 
AC-293' see. . .Imazethabenz 
AC-263499@ see. . .Imazethapyr 
AC 528@ see. . .Dioxathion 
AC 3422@ see. . .Ethion 
AC 391 I @  see. . .Phorate 
AC 5223@ see. . .Dodine 
AC 18 133@ see. . .Thionazin 
AC 18682@ see. . .Prothoate 
AC IS737@ see. . .Endothion 
AC 22234@ see. . .Diethatyl-ethyl 
AC 38023@ see. . .Famphur 
AC 38555@ see. . .Chlormequat Chloride 
AC 4703 l@ see. . .PhosSolan 
AC 47470@ see. . .Mephosfolan 
AC 52160' see. . .Temephos 
AC 64475@ see. . .Fosthietan 
AC 84777@ see. . .Difenzoquat 
AC 92553@ see. . .Pendimethaliii 
AC 217300@ see. . .Hydramethyhion 
AC 222293@ see. . .Iinazethabenz 
AC 222705@ see. . .Flucythrinak 
AC 303630@ see. . .Chlorfenapyr 
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AC 5 13995 DG@ see. . .Sodium Dicainba 
AC 921000@ see. . .Terbufos 
ACADREX@ see . .  .Amitraz 
ACARABEN 4E@ see. . .Chlorobenzilate 
A C A R A B E N ~  see. . .ChIorobenziIate 
ACARACIDE@ see. . .Aramite 
ACARAC@ see . .  .Amitraz 
ACARFLOR@ see. . .Hexythiazox 
ACARIFLOR@ see. . .Hexythiazox 
ACARIN@ see . .  .Dicofol 
ACARITHION@ see. . .Carbophanothion 
ACAROIL TD@ see. . .Tetradifon 
ACARON@ see. . .Chiordimeform 
ACARSTIN@ see. . .Cyhexatin 
ACARVIN@ see. . .Tetradifon 
ACAR" see. . .Chlorobenzilate 
ACC 3422" see. . .Parathion 
ACCEL 22@ see. . .Ethylene Thiourea 
ACCEL TMT@ see. . .Thiram 
ACCELERATE@ see. . .Endothall 
ACCELERATOR THIURAM@ see. . .Thiram 
ACCELERATOR T@ see. . .Thiram 
ACCELERATOR@ -L see. . .Ziram 
ACCELERATOR@ MZ@ see. . .Zirain 
ACCEL@ see. . .6-Benzaldenine 
ACCENT@ see. . .Flumetsulaiii 
ACCENT@ see. . .Nicosulfiiron 
ACCENT@ s e e . .  .Clopyralid 
ACCESS@ see . .  .Triclopry 
ACCESS@ s e e . .  .Picloram 
ACCLAIM@ see. . .Fenoxaprop-ethyl 
ACCOMPLISH@ see. . .Dodecylbenzenesulfonic Acid 
ACCONEM@ see. . .Fosthietan 
ACCORD@ see. . .Glyphosate 
ACCOST@ see. . .Triadimefon 
ACCOTAB@ see. . .Pendimethalin 
ACCOTHION@ see. . .Fenitrothion 
ACCUSPIN ASX-10 SPIN-ON DOPANT@ see. .Arsenic 
and Inorganic Arsenic Compounds 
(Aceato)pheiiylmercury see. . .Phenylmercury Acetate 
ACECAP SYSTEMIC INSECTICIDE IMPLANTS@ see. 
Acephate 
ACEFAL 75 PS@ see. . .Acephate 
ACEHERO" see . .  .Acephate 
Acenafeno (Spanish) see. . .Acenaphthene 
Acenaphthylene, 1,2-Dihydro- see. . .Acenaphthene 
ACENIT@ see. . .Acetochlor 
ACEOTHION@ see. . .Fenitrothion 
Acephat (German) see. . .Acephate 
ACEPHATE 97 EG@ see. . .Acephate 
ACEPHATE PCO SP INSECTICIDE@ s e e . .  .Acephate 
ACEPHATE-MET@ see. . .Methamidophos 
ACEPHATE 75SP@ see. . .Acephate 
ACESUL@ see . .  .Acephate 
Acetaldehyde, chloro- see. . .Chloroacetaldehyde 
Acetaldehyde, tetramer see. . .Metaldehyde 
Acetamide, 2-(2-benzothiazolyloxy)-N-methyl-N-pl1enyl- 
see . .  .Mefenacet 

Acetainide, N-(butoxyinetliyl)-2-cIiloro-N-(2,6- 
diethylpheny1)- see. . .Butachlor 
Acetainide, 2-chloro-n-(2,6-diethylphenyl)-N- 
(Methoxymethyl)- see. . .Alachlor 
Acetamide, 2-chloro-N,N-di-2-propenyl- see. .Allidochlor 
Acetamide, 2-chloro-N-(ethoxyinethyl)-A'-(2-ethyl-6- 
methylpl1enyl)- see. . .Acetochlor 
Acetainide, 2-chloro-N-( 1 -methylethyl)-N-plienyl- see. 
Propachlor 
Acetamide, 2-chloro-N-isopropyl- see 
Acetainide, 2-chloro-N-(2,4-diniethyl-3-thienyl)-N-(2- 
methoxy- 1 -me thy le thy 1)- see. . . D i me t he nam id 
Acetamide, 2-cliIoro-N-(2,4-diniethyl-3-tliienyl)-N-(2- 
methoxy- 1 -methylethyl)- see 
Acetainide, 2-cyano-N-[(ethylainiiio)carbonyl]-2- 
(methoxyi1nino)- see. . .Cymoxanil 
Acetamide, N,N-diinethyl-2,2-diplieiiyl- see. Diplienainid 
Acetamide, N-(2,4-dimethyl-5- 
[ (( tr i fluoronie t h y I)su I fony I)am i nio) phen y I ]  - see, 
Me fl u i d i d e 
Acetamide,N-fluoren-2-yl- see. . .Acctylaminofltiorene 
Acetarnide,N-9H-fluoren-2-yl see. . .Acetylaminofluoreiie 
Acetamide, N-(4-fluoropheiiyl)-N-( I -metliyletliyl)-?-[(5- 
(tritluoromethy1)- 1,3,4-thiadiazol-2-yl)oxy]- see. . 
T h  i a fl u am i de 
5 -Ace tam i do-2,4-d i me thy I t r i fl uoro me than esu I Ibn an i I i de 
s e e . .  .Mefluidide 
2-Acetamidofluorene see. . .Acetylaiiiinofluoreii~ 
Acetanilide, 2-chloro-2',6'-diethyl-N-(butoxyinetliyl)- see. 
Butachlor 
Acetanilide, 2-cliloro-2',6'-dietliyl-N-metlioxymetliyl)- 
s e e . .  .Alachlor 
Acetate de cuivre (French) see. . .Cupric Acetate 
Acetate phenylmercurique (French) see. . .Phenylmercul--\. 
Acetate 
Acetato de cobre (Spanish) see. , .Cupric Acetate 
Acetate de triphenyl-etain (French) see. . .Triphcnyltin 
Compounds 
Acetato fenilmercurio (Spanish) see. . .PhenyImercury 
Acetate 
Ace t ato(2-me t hoxy e t h y l)m e rc LI ry see. 
Met liox y e t ti y I inercu r i c Acetate 
Acetato(tri1netaarsenito)dicopper see. . .Coppel- 
Acetoarsenite 
Acetene s e e . .  .Ethylene 
Acetic acid see. . .Dichloroacetic Acid 
Acetic acid, (2,4,5-t)- see. . .2,4,5-T 
Acetic acid, [(4-amino-3,5-dicliloro-6-tluoro-2- 
pyridinyl)oxy]-, I-niethylheptyl ester, see. . .FItiroxypy I - 
inetliylheptyl Ester 
Acetic acid, (2,4,5-t)-, butyl ester see. . .2,4,5- 
Trichlorophenoxyacetic Acid, Esters 
Acetic acid, chloro- see. . .Chloroacetic Acid 
Acetic acid (4-chloro-2-methylp1ienoxy)- see. . .MCPA 
Acetic acid [(4-chloro-o-tolyl)-oxyJ- see. . .MCPA 
Acetic acid, copper(l1) salt see. . .Cupric Acetate 
Acetic acid, copper(2+) salt see. . .Cupric Acetate 
Acetic acid, cupric salt see. . .Cupric Acetate 



 

Acetic acid, dichloro- see. . .Dichloroacetic Acid 

Acetic acid (2 ,4-dichlorophenoxy)- see. . .2,4-D 

Acetic acid, (2,4-dichlorophenoxy)- , 2-butoxyethyl ester 

s e e . . .2,4-D, butoxyethyl ester 

Acetic acid, (2 ,4-dichlorophenoxy)- , isopropyl ester see. 

2,4-D, isopropyl ester 

Acetic acid, (2 ,4-dichlorophenoxy)- , 1-methylethyl ester 

see. . .2,4-D, isopropyl ester 

Acetic acid, [ ( l - ( (d imethy lamino)carbonyl ) -3 - ( l , l -

d imethyle thyl) - l / / - l ,2 ,4- t r iazol-5-yl ) th io]- , ethyl ester 

see. . .Triazamate 

Acetic acid, 0,<3-dimethyldithiophosphoryl- , N-

monomethylamide salt see. . .Dimethoate 

Acetic acid, (0 ,0 -d imethyld i th iophosphory lphenyl ) - , 

ethyl ester see. . .Phenthoate 

Acetic acid, diphenyl-, 2-fluoroethyl ester see. . .Fluenetil 

Acetic acid, fluoro-, sodium salt see. . .Sodium 

Fluoroacetate 

Acetic acid, (2-naphthyloxy)- see. . .Naphthoxyacetic 

Acid 

Acetic acid, phenylmercury derivitive see. 

.Phenylmercury Acetate 

Acetic acid, sodium salt (2:1) see. . .Sodium Diacetate 

Acetic acid, (2,4,5-tr ichlorophenoxy)- see. . .2,4,5-T 

Acetic acid, (2,4,5-tr ichlorophenoxy)- , 2-butoxyethyl 

ester see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, Esters 

Acetic acid, (2,4,5-tr ichlorophenoxy)- , butyl ester see. 

2,4,5-Trichlorophenoxyacet ic Acid, Esters 

Acetic acid, (2,4,5-tr ichlorophenoxy)- , 2-ethylhexyl ester 

see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, Esters 

Acetic acid, (2,4,5-tr ichlorophenoxy)- , isooctyl ester see. 

2,4,5-Trichlorophenoxyacet ic Acid, Esters 

Acetic acid, (2,4,5-tr ichlorophenoxy)- , isopropyl ester 

see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, Esters 

Acetic acid, (2,4,5-tr ichlorophenoxy)- , 1-methyl propyl 

ester, 2 ,4 ,5-Trichlorophenoxyacet ic Acid, Esters 

Acetic acid, [(3,5,6-tr ichloro-2-pyridinyl)oxy]- see. . 

Triclopry 

Acetic acid, [(3,5,6-tr ichloro-2-pyridinyl)oxy]-, 

compounded with yV.jV-diethylethanamine (1:1) see. 

Triclopyr, Tr ie thylammonium Salt 

Acetic peroxide see. . .Peracetic Acid 

Acetimidic acid, thio-/V-(Mmthylcarbamoyl)oxy-,methyl 

ester see. . .Methomyl 

Acetimidothioic acid, methyl-/V-(methylcarbamoyl) ester 

s e e . . .Methomyl 

Acet imidoylphosphoramidothioic acid 0,0-b\s(p-

chlorophenyl)ester see. . .Phosacetim 

Aceto de /V-dodecilguanidina (Spanish) see. . .Dodine 

3-(a-Acetonylbenzyl)-4-hydroxycoumarin see. .Warfarin 

3-(a-Acetonylbenzyl)-4-hydroxy-coumarin sodium salt 

see. . .Warfarin 

3-(a-Acetonylfurfuryl)-4-hydroxycoumarin see. . 

Coumafuryl 

Aceto SDD 40 see. . .Sodium Dimethyldi thiocarbamate 

Aceto T E T D see. . .Thiram 

Aceto di stagno trifenile (Italian) see. . .Triphenyltin 

Compounds 
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(Aceto)( t r imrtaarseni to)dicopper see. . .Paris Green 

ACE-TOX® see. . .Acephate 

A C E T O ZDED® see. . .Ziram 

A C E T O ZDMD® see. . .Ziram 

Acetoarsenite de cuivre (French) see. . .Paris Green 

Acetoarsenite de cuivre (French) see. . .Copper 

Acetoarsenite 

Acetoarsenito de cobre (Spanish) see. . .Copper 

Acetoarsenite 

Acetoarsenito de cobre (Spanish) see. . .Paris Green 

O-Acetotoluidide, 2-chloro-/V-(ethoxymethyl)-6'-ethyl-

see. . .Acetochlor 

Acetotr iphenylstannine see. . .Triphenyltin Compounds 

Acetoxy(2-methoxyethyl)mercury see. 

.Methoxyethylmercuric Acetate 

Acetoxy-tr iphenyl-stannan (German) see. . .Triphenyltin 

Compounds 

Acetoxytr iphenylstannane see. . .Triphenyltin 

Compounds 

Acetoxytriphenylt in s e e . . .Triphenyltin Compounds 

2-Acetylamino-fluoren (German) see. . 

Acetylaminofluorene 

2-Acetylaminofluorene see. . .Acetylaminofluorene 

2-2-Acetylamidofluorene see. . .Acetylaminofluorene 

iV-Acetyl-2-aminofluorene see. . .Acetylaminofluorene 

Acetyl hydroperoxide see. . .Peracetic Acid 

jV-Acetyl-l-naphthylamine see. . . I-

Naphthaleneacetamide 

(Acetyloxy)tr iphenyl-stannane (9C1) see. . .Triphenyltin 

Compounds 

Acetylphosphoramidothoic acid, O.S-dimethyl ester see. . 

Acephate 

ACHERO® see. . .Acephate 

ACHIEVE® see. . .Tralkoxydim 

ACHIEVE®-40DG see. . .Tralkoxydim 

ACHIVA® see. . .Halosulfuron-methyl 

Acide arsenieux (French) sec. . .Arsenous Oxide 

Acide benzoique (French) see. . .Benzoic Acid 

Acide cacodyl ique (French) see. . .Cacodylic Acid 

Acide chloracetique (French) see. . .Chloroacetic Acid 

Acide 2-(4-chloro-2-methyl-phenoxy)propionique 

(French) see. . .Mecoprop 

Acide cyanhydrique (French) see. . .Hydrogen Cyanide 

Acide 2,4-dichloro phenoxyacet ique (French) see. . . 

2,4-D 

Acide dimethylarsinique (French) see. . .Cacodylic Acid 

Acide formique (French) see. . .Formic Acid 

Acide monochloracet ique (French) see. . .Chloroacetic 

Acid 

Acide monofluoracet ique (French) see. . .Fluoroacetic 

Acid 

Acide naphthyloxyacet ique (French) see. . 

Naphthoxyacet ic Acid 

Acide peracetique (French) see. . .Peracetic Acid 

Acide phodphor ique (French) see. . .Phosphoric Acid 

Acide salicilique (French) see. . .Salicylic Acid 

Acide 2,4,5- tr ichlorophenoxyacet ique (French) see. 

2,4,5-T 
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ACME® see. . .Rotenone 

ACME® see. . .Sodium Cacodylate 

A C M E D O R M A N T OIL SPRAY® see. . .Naphthas 

ACP-M-728® see. . .Chloramben 

A C M E M C P A A M I N E 4® see. . .MCPA 

A C M E W E T T A B L E D U S T I N G SULFUR® see. . .Sulfur 

ACQ® see. . .Copper Ammonium Carbonate 

ACQUINITE® see. . .Acrolein 

ACQUINITE® see. . .Chloropicrin 

Acrehyde see. . .Acrolein 

ACRICID® see. . .Binapacryl 

Acri lamida (Spanish) see. . .Acrylamide 

Acrilonitrilo (Spanish) see. . .Acrylonitrile 

ACRITET® see. . .Acrylonitrile 

A C R I T E T ® see. . .Carbon Tetrachloride 

ACROBAT® see. . .Mancozeb 

ACROBAT® WP see. . .Dimethomorph 

Acroleina (Italian) see. . .Acrolein 

Acroleine (Dutch, French) see. . .Acrolein 

ACRYLAGEL® see. . .Acrylamide 

Acrylaldehyde see. . .Acrolein 

Acrylamide, 3 0 % see. . .Acrylamide 

Acrylamide,5 0 % see. . .Acrylamide 

Acrylamide monomer see. . .Acrylamide 

Acrylehyd (German) see. . .Acrolein 

Acrylehyde see. . .Acrolein 

Acrylic acid amide, (50%) see. . .Acrylamide 

Acrylic aldehyde see. . .Acrolein 

Acrylic amide see. . .Acrylamide 

Acrylic amide 3 0 % see. . .Acrylamide 

Acrylic amide 5 0 % see. . .Acrylamide 

Acrylnitril (Dutch, German) see. . .Acrylonitrile 

Acrylonitrile monomer see. . .Acrylonitrile 

ACRYLON® see. . .Acrylonitrile 

ACR®2913 see. . .Fenoxycarb 

ACR® 2984F see. . .Fenoxycarb 

ACTAMER® see. . .Bithionol 

ACTELLIC® see. . .Pir imiphos-Methyl 

ACTELLIFOG® see. . .Pir imiphos-Methyl 

ACTI-AID® see. . .Cycloheximide 

A C T I C I D E see. . .Octhilinone 

ACTIDIONE® T G F see. . .Cycloheximide 

ACTIDIONE® sec. . .Cycloheximide 

ACTIDONE® see. . .Cycloheximide 

A C T I N I T ® see. . .Atrazine 

A C T I N I T E P® see. . .Atrazine 

A C T I S P R A Y see. . .Cycloheximide 

ACTIVOL® see. . .Gibberellic Acid 

ACTOX® see. . .Allidochlor 

A C T U A L DINOCAP® see. . .Dinocap 

ADAMS® see. . .Dipropyl Isocinchomeronate 

ADAMYCIN® see. . .Oxytetracycline Calcium 

ADD-F® see. . .Formic Acid 

ADDRESS® see. . .Acephate 

Adenine, /V-benzyl- see. . .6-Benzaldenine 

Adenine, /V-furfuryl- see. . .Kinetin (Cytokinin) 

Adenine, A^-furfuryl- see. . .Kinetin (Cytokinin) 

ADEPT® see. . .Diflubenzuron 

Acide, 2-(2,4,5-tr ichloro-phenoxy) propionique (French) 

see. . .Silvex 

Acide-2-(2,4-dichloro-phenoxy)propionique (French) 

see. . .Dichlorprop 

ACIDET® see. . .Dodecylbenzenesulfonic Acid 

ACIDISOL® see. . .Dodecylbenzenesulfonic Acid 

Acid lead arsenite see. . .Lead Arsenate 

Acid lead orthoarsenate see. . .Lead Arsenate 

Acido arsenico (Spanish) see. . .Arsenic Acid 

Acido benzoico (Spanish) see. . .Benzoic Acid 

Acido cacodilico (Spanish) see. . .Cacodylic Acid 

Acido 2-(4-cloro-2-meti l-fenossi)-propionico (Italian) 

see. . .Mecoprop 

Acido cianidrico (Italian) see. . .Hydrogen Cyanide 

Acido cloroacetico (Spanish) see. . .Chloroacetic Acid 

Acido decanoico (Spanish) see. . .Decanoic Acid 

Acido (2,4-dicloro-fenossi)-acetico (Italian) see. . .2,4-D 

Acido-2-(2,4-dicloro-fenossi)propionico (Italian) see. 

.Dichlorprop 

Acido 2,4-diclorofenoxiacetico (Spanish) see. . .2,4-D 

Acido 2,4-diclorofenoxibutirico (Spanish) see. . .2,4-DB 

Acido 2-(2,4-diclorofenoxi)propionico (Spanish) see. 

.Dichlorprop 

Acido (3,6-dichloro-2-metossi)-benzoico (Italian) see. . 

Dicamba 

Acido 2,2-dicloropropionico (Spanish) see. . .Dalapon 

Acido dodeci lbencenosulfonico (Spanish) see. 

.Dodecylbenzenesulfonic Acid 

Acido formico (Italian) see. . .Formic Acid 

Acido formico (Spanish) see. . .Formic Acid 

Acido fosforico (Italian, Spanish) see. . .Phosphoric Acid 

Acido fluoroacetico (Spanish) see. . .Fluoroacetic Acid 

Acido fluorhidrico (Spanish) see. . .Hydrogen Fluoride 

Acidomonocloroacet ico (Italian) see. . .Chloroacetic 

Acid 

Acido monofluoroacetio (Italian) see. . .Fluoroacetic 

Acid 

Acid orthoarsenite see. . .Copper Arsenite 

Acid oxalate see. . .Amiton Oxalate 

Acido peracetico (Spanish) see. . .Peracetic Acid 

Acido salicilico (Italian) see. . .Salicylic Acid 

Acido (2,4,5-tricloro-fenossi)-acetico (Italian) see. .2 ,4,5-

T 

Acido 2,4,5-triclorofenoxiacetico (Spanish) see. . .2,4,5-

T 

Acido 2-(2,4,5-tr iclorofenossi)-propionico (Italian) see. 

Silvex 

AC I FAT® see. . .Acephate 

Acifluorfene s e e . . .Acifluorfen 

ACIFON® see. . .Azinphos-methyl 

ACIGENA® see. . .Hexachlorophene 

ACINATE® see. . .Methomyl 

ACIZOL® see. . .Triadimefon 

ACL 70® see. . .Dichloroisocyanuric Acid 

ACLID® see. . .Propachlor 

ACME® see. . .2,4-D 

ACME® see. . .DCPA 

ACME® see. . .Prometon 



 

ADIOS® see. . .Carbaryl 

ADIOS® see. . .Cinnamaldehyde 

ADJUST® see. . .Chlormequat Chloride 

ADMIRE® see. . . Imidacloprid 

ADVANTAGE® see. . .Carbosulfan 

AERO® s e e . . .Calcium Cyanide 

AERO-CYANAMID® see. . .Calcium Cyanamide 

A E R O - F L Y I N G I N S E C T SPRAY® see. . .Dipropyl 

Isocinchomeronate 

A E R O L 1 (PESTICIDE)® see. . .Trichlorfon 

A E R O LIQUID HCN® see. . .Hydrogen Cyanide 

3-(AethoxycarbonyIaminophenyl)-/V-phenyl-carbamat 

(German) see. . .Desmedipham 

5-Aethoxy-3-tr ichlormethyl- l ,2 ,4- thiadiazol (German) 

see. . .Etridiazole 

4-Aethylamino-2-iert-butylamino-6-methylthio- t S'-triazin 

(German) see. . .Terbutryn 

2-Aethylamino-4-chlor-6-isopropylamino-1,3,5-tr iazin 

(German) see. . .Atrazine 

S-AethyI- iV,iV-dipropylthiocarbamat (German) see. . 

E P T C 

l , r -Aethylen-2,2 ' -bipyridinium-dibromid (German) see. 

.Diquat Dibromide 

Aethylenbromid (German) see. . .Ethylene Dibromide 

Aethylenchlorid (German) see. . .Ethylene Dichloride 

Aethylenoxid (German) s e e . . .Ethylene Oxide 

Aethylformiat (German) see. . .Ethyl Formate 

2-Aethyl-6-methyl-A'-( l-methyl-2-methoxyaethyl)-

chloracetanilid (German) see. . .Metolachlor 

(9-AethyI-0-(3-methyl-4-methylthiophenyl)-

isopropylamido-phosphorsaeure ester (German) see. . 

Fenamiphos 

0-Aethy]-0-yV(4-nitrophenyl)-phenylmonothiophosphonat 

(German) see. . .EPN 

O-Aethyl-S-phenyl-aethyl-dithiophosphonat (German) 

see. . .Fonofos 

/V-(Aethylpropyl)-3,4-dimethyl-2,6-dinitroanilin (German) 

s e e . . .Pendimethalin 

iV-(l-AethyIpropyl)-2,6-dinitro-3,4-xylidin (German) see. 

.Pendimethalin 

Aethylrhodanid (German) see. . .Ethylthiocyanate 

0-Aethyl -0- (2 ,4 ,5- t r ich lorphenyl ) -

aethyl thionophosphonat (German) see. . .Trichloronate 

A F 101® see. . .Diuron 

AFALON® see. . .Linuron 

AFFIRM® see. . .Abamectin 

AFFIRM® see. . .Emamectin Benzoate 

AFICIDA® see. . .Pirimicarb 

AFICIDE® see. . .Lindane 

AFIDEN® see. . .Endosulfan 

AFI-TIAZIN® see. . .Phenothiazine 

AFL 1081® see. . .Fluoroacetamide 

AFLIX® see. . .Formothion 

AFNOR® see. . .Chlorophacinone 

AG-500® see. . .Diazinon 

Agent Blue see. . .Cacodylic Acid 

AGERMIN® see. . .Propham 

AGIMIX® see. . .Alachlor 

Synonym and Trade Name-Cross Index 1021 

AGIMIX® see. . .Atrazine 

AGLIME® see. . .Calcium Carbonate 

A G N I Q U E M M F M O S Q U I T O LARVIC1DE & 

PUPICIDE® see. . .Arosurf« M S F 

AGRAZINE® see. . .Phenothiazine 

AGREFLAN® see. . .Trifluralin 

AGREPT® see. . .Streptomycin 

A G R E X T-7.5® see. . .Tetradifon 

A G R I A 1050® see. . .Fenitrothion 

AGRI-MEK® see. . .Abamectin 

AGRI-MYCIN® see. . .Streptomycin Sulfate 

AGRI-STREP® see. . .Streptomycin 

AGRI-TIN® see. . .Fentin Hydroxide 

AGRI TIN® see. . .Triphenyltin Compounds 

A G R I C H E M G R E E N F L Y SPRAY® see. . .Malathion 

A G R I C I D E M A G G O T K I L L E R (F)® see. . .Toxaphene 

Agricultural limestone see. . .Calcium Carbonate 

AGRIDIP® see. . .Coumaphos 

AGRIFLAN® 24 see. . .Trifluralin 

AGRIGARD® see. . .Capsaicin 

AGRIMET® see. . .Phorate 

A G R I M Y C I N 17® see. . .Streptomycin 

AGRINATE® see. . .Methomyl 

AGRISIL® see. . .Trichloronate 

A G R I S O L G - 2 0 ® see. . .Lindane 

AGRISTREP® see. . .Streptomycin Sulfate 

AGRITAN® see. . .DDT 

AGRITOX® see. . .Copper Sulfate 

AGRITOX® see. . .MCPA 

AGRITOX® see. . .Trichloronate 

A G R I Y A 1050® see. . .Fenitrothion 

AGRIZAN® see. . .Copper Oxychlor ide 

A-GRO® see. . .Methyl Parathion 

A G R O C E R COMPLEX® see. . .2,4-D 

AGROCERES® see. . .Heptachlor 

AG R O C I DE® see. . .Lindane 

AGROCITE® s e e . . .Benomyl 

A G R O F O R O T O X ® see. . .Trichlorfon 

AGRONAA® see. . .1-Naphthaleneacet ic Acid 

AGRONEXIT® see. . .Lindane 

AGROSAN® see. . .Phenylmercury Acetate 

AGROSAND® see. . .Phenylmercury Acetate 

A G R O S A N GN 5® see. . .Phenylmercury Acetate 

AGROSOL® see. . .Methylmercuric Dicyanamide 

AGROSOL® see. . .Thiabendazole 

A G R O S O L POUR-ON® see. . .Thiram 

A G R O S O L S® see. . .Captan 

AGROSOL®-T see. . .Thiabendazole 

A G R O STREP® see. . .Streptomycin 

AGROTECT® see. . .2,4-D 

AGROTHION® see. . .Fenitrothion 

AGROTHRIN® see. . .Cypermethrin 

AGROX® 2 - W A Y and 3 - W A Y see. . .Captan 

AGROXONE® see. . .MCPA 

AGROX® P R E M I E R E see. . .Metalaxyl 

AGROZONE® see. . .MCPA 

AGSCO® see. . .MCPA 

AG STONE® see. . .Calcium Carbonate 
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6-Benzaldenine 

Fentin Hydroxide 

Triphenyltin Compounds 

. .Oryzalin 

see. 

see. 

see. 

see. 

AGTROL® see. . 

AGTROL® see. . 

AGTROL® see. . 

AGVALUE® see. 

AGWAY® see. . .Dichlorvos 

A G W A Y F O O D P L A N T F O G G I N G SPRAY® see. . 

Allethrins 

AH 501® see. . .Paraquat 

AI 50 s e e . . .Dichloran 

AI3-00027 see. . .Chloropicrin 

.Thiram 

.Dinoseb 

.Dichlorophene 

.Hexachlorophene 

Atrazine 

.Zinc Sulfate Heptahydrate 

.Sodium Fluoroacetate 

.Dichloran 

.Piperonyl Butoxide 

.Sodium Dimethyldi thiocarbamate 

.Ferbam 

.Thiosemicarbazide 

.Sodium Pentachlorophenate 

.2,4-D, isopropyl ester 

.Malathion 

.Methyl Parathion 

.Dipropyl Isocinchomeronate 

.Isodrin 

.Diazinon 

.Mevinphos 

.Formic Acid 

.Demeton-methyl 

.Naled 

.Triphenyltin Compounds 

.Famphur 

.Methiocarb 

Trie thanolamine Dodecylbenzene 

AI3-00987 

AI3-01122 

AI3-02370 

AI3-02372 

AI3-2824 see. . 

AI3-03967 see. 

AI3-08434 see. 

AI3-08870 see. 

AI3-14250 see. 

AI3-14673 see. 

AI3-14689 

AI3-16319 

A13-16418 

AI3-16667 see. 

see. 

see. 

see. 

AI3 

AI3 

AI3 

17034 

17292 

17591 

see. 

see. 

see. 

AI3-19244 see. 

AI3-19507 see. 

AI3-22374 see. 

AI3-24237 see. 

AI3-24964 see. 

AI3-24988 see. 

AI3-25207 see. 

AI3-25644 see. 

AI3-25726 see. 

AI3-26730-X see. 
Sulfonate 

AI3-27165 

AI3-27226 

AI3-27318 

AI3-27318 

AI3-27339 see. 

AI3-27474 see. 

AI3-27556 

AI3-27695 

AI3-27699 

AI3-27738 

AI3-27748 

AI3-28009 

AI3-28009 see. 

AI3-29054 see. 

AI3-29062 see. 

AI3-29149 see. 

AI3-29234 see. 

AI3-29311 see. 

AI3-29349 see. 

AI3-29426 see. 

see. 

see. 

see. 

see. 

see. 

see. 

see. 

see. 

see. 

see. 

.Temephos 

.Propargite 

.Ethoprop 

.Ethoprop 

.Tetramethrin 

.Resmethrin 

.Dicamba 

.Bendiocarb 

.Pir imiphos-Methyl 

.Fenbutatin Oxide 

.Isofenphos 

.Fentin Hydroxide 

.Triphenyltin Compounds 

.Diflubenzuron 

.D-Phenothrin 

.Sulprofos 

.Fenpropathrin 

.Thiodicarb 

.Hydramethylnon 

.Fluvalinate 

AI3-29460 see. 

AI3-29832 see. 

AI3-31382 see. 

AI3-50436 see. 

AI3-50598 see. 

AI3-51142 see. 

AI3-51503 see. 

AI3-51506 see. 

AI3-61438 see. 

A13-61943 see. 

A I M C O SYSTOX' 

A I M C O Z I M see. 

Fenoxycarb 

Hexaflumuron 

Propanil 

Sodium Azide 

Thiabendazole 

Simazine 

Propachlor 

Alachlor 

Diuron 

Paraquat 

see. . .Demeton-methyl 

Carbendazim 

AIMSAN® see. . .Phenmedipham 

A I M S A N ® see. . .Phenthoate 

AIMTHENE® see. . .Acephate 

AIP see. . .Aluminum Phosphide 

AI RONE® see. . .Propineb 

AITC see. . .Ally 1 Isothiocyanate 

A K A R 338® see. . .Chlorobenzilate 

AKARI® see. . .Fenpyroximate 

Akarithion see. . .Carbophanothion 

AKARITOX® see. . .Tetradifon 

A K R O C H E M ETU-22® see. . .Ethylene Thiourea 

Akrolein (Czech) see. . .Acrolein 

Akroleina (Polish) see. . .Acrolein 

Akrylamid (Czech) see. . .Acrylamide 

Akrylonitryl (Polish) see. . .Acrylonitrile 

AKT1KON® see. . .Atrazine 

A K T I K O N PK® see. . .Atrazine 

AKT1NIT A® see. . .Atrazine 

AKT1NIT S® see. . .Simazine 

A K Z O C H E M I E MANEB® see. . .Maneb 

AL-50® see. . .Dichloran 

Alachlore see. . .Alachlor 

ALAGAM® see. 

ALAGAN® see. 

ALAMO® see. . 

ALANAP® see. 

ALANAPE® see. 

.Alachlor 

. .Alachlor 

.Propiconazole 

. .Naptalam 

.Naptalam 

A LAN EX® see. . .Alachlor 

^ -Alanine , A'-[((((2,3-dihydro-2,2-dimethyl-7-

benzofuranyI)oxy)carbonyl)methylamino)thioJ-A'-( I-

methylethyl)-, ethyl ester see. . .Benfuracarb 

ALAPAZ® see. . .Alachlor 

ALAR® see. . .Daminozide 

ALAR-85® see. . .Daminozide 

ALATEX® see. . .Dalapon 

A L A T O X 480® see. . .Alachlor 

ALAZINE® see. . .Alachlor 

ALAZINE® see. 

ALBRASS® see. 

A L C L O R 48 LE* 

A L C O 

ALCO® 

ALCO® 

A L C O 8 

A L C O * 

ALCO® 

.Atrazine 

. .Propachlor 

see. . .Alachlor 
® see. .Dichlorvos 
® see. .Dipropyl Isocinchomeronate 
® see. .Kerosene 
® see. .Malathion 
® see. .1-Naphthaleneacetic Acid 

see. .Simazine 
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A L C O A S O D I U M FLUORIDE® see. . .Sodium Fluoride 

A L C O B A M NM® see. . .Sodium 

Dimethyldi thiocarbamate 

A L C O B A M ZM® see. . .Ziram 

ALCO C I T R U S FIX® see. . .2,4-D, isopropyl ester 

Alcohol bencilico (Spanish) see. . .Benzyl Alcohol 

Alcool allilco (Italian) see. . .Ally! Alcohol 

Alcool allylique (French) see. . .Allyl Alcohol 

A L C O ® O X A L I S KILLER see. . .Monuron 

ALCOPHOBIN® see. . .Disulfiram 

A L C O SLUB"M® see. . .Methiocarb 

ALCOV® see. . .Dioxathion 

Aldecarb see. . .Aldicarb 

Aldecarbe (French) see. . .Aldicarb 

Aldehyde acrylique (French) see. . .Acrolein 

Aldehyde formique (French) see. . .Formaldehyde 

Aldeide acrilica (Italian) see. . .Acrolein 

Aldeide formica (Italian) see. . .Formaldehyde 

Aldicarb sulfure (French) see. . .Aldoxycarb 

A L D I C A R B SULFONE® see. . .Aldoxycarb 

ALDOCIT® see. . .Aldrin 

ALDREC® see. . .Aldrin 

ALDREX® see. . .Aldrin 

ALDREX-30® see. . .Aldrin 

ALDREX-40® see. . .Aldrin 

ALDRIN 37 E Q U I V A L E N T SOLUTION® see. . Aldrin 

Aldrina (Spanish) see. . .Aldrin 

Aldrine (French) see. . .Aldrin 

ALDRITE® see. . .Aldrin 

ALDRON® see. . .Aldrin 

ALDROSOL® see. . .Aldrin 

ALFA-TOX® see. . .Diazinon 

A L G A T R O L - 3 0 see. . .Sodium Dimethyldi thiocarbamate 

A L G E X see. . .Sodium Dimethyldi thiocarbamate 

ALGIMYCIN® see. . .Phenylmercury Acetate 

ALGISTAT® see. . .Dichione 

ALGRAN® see. . .Aldrin 

ALIBI® see. . .Linuron 

Alidochlor see. . .Allidochlor 

ALIETTE® see. . .Fosetyl-Al 

ALIGN® see. . .Azadirachtin 

Alilico Alcohol (Spanish) see. . .Allyl Alcohol 

Aliphatic petroleum naphtha see. . .Naphthas 

ALIROX® see. . .EPTC 

ALISTELL® see. . .Linuron 

ALJADEN® see. . .Sethoxydim 

ALK-AUBS® see. . .Disulfiram 

ALKARSODYL® see. . .Sodium Cacodylate 

ALKRON® see. . .Parathion 

Alkyl dimethyl benzyl ammonium chloride see. 

Zilkonium Chloride 

Alkyldimethyl(phenylmethyl)quaternary ammonium 

chlorides see. . .Zilkonium Chloride 

ALLBRI N A T U R A L COPPER® see. . .Copper and 

Copper Compounds 

ALL BUG® see. . .Ammonium Hexafluorosilicate 

ALLEGIENCE® see. . .Metalaxyl 

(+)-Allelrethonyl see. . .Allethrins 

ALLERON® see. . .Parathion 

Allethrin I see. . .Allethrins 

d-Allethrin see. . .Allethrins 

ALLEVIATE® see. . .Allethrins 

ALLIE® see. . .Metsulfuron-methyl 

Allilowy alkohol (Polish) see. . .Allyl Alcohol 

ALLISAN® see. . .Dichloran 

yß-D-Allofuranuronic acid, 5 - [ (2-amino-5-ö-

(aminocarbonyl)-2-deoxy-L-xylonoy l)amino]-1 - (5-

carboxy-3,4-dihydro-2 ,4-dioxo- l (2 / / ) -pyr imidinyl) - l ,5 -

dideoxy-, zinc salt (1:1) see. . .Polyoxin D, Zinc Salt 

Allophanic acid, 4 ,4 ' -0-phenylenebis(3- thio- , diethyl ester 

see. . .Thiophanate-Methyl 

ALLOXOL® S see. . .Sethoxydim 

l-[2-(Allyloxy)-2-(2,4-dichlorophenyl)ethyl]- l /y-

imidazole see. . .Imazalil 

A L L P R O BARACIDE® see. . .Sodium Metaborate 

ALL P U R P O S E G A R D E N INSECTICIDE® see. . 

Malathion 

ALLTEX® see. . .Toxaphene 

ALLTOX® see. . .Toxaphene 

ALLY® see. . .Metsulfuron-methyl 

ALLY® see. . .Thifensulfuron Methyl 

ALLY® see. . .Tribenuron-Methyl 

ALLY-20DF® s e e . . .Metsulfuron-methyl 

Allyl Al see. . .Allyl Alcohol 

Allylaldehyde see. . .Acrolein 

Allylalkohol (German) see. . .Allyl Alcohol 

Allyl cinerin see. . .Allethrins 

Allyl-1-(2,4-dichlorophenyl)-2-imidazol-1 -ylethyl ether 

see. . .Imazalil 

Allyl homolog of cinerin I see. . .Allethrins 

Allylic Alcohol see. . .Allyl Alcohol 

Allylidene diacetate see. . .Acrolein diacetate 

Allyl isorhodanide see. . .Allyl lsothiocyanate 

Allyl isosulfocyanate see. . .Allyl lsothiocyanate 

Allyl lsothiocyanate see. . .stabilized see. . .Allyl 

lsothiocyanate 

3-Allyl-4-keto-2-methylc,yclopentenyl 

chrysanthemummonocarboxyla te 3 see. . .Allethrins 

3-Allyl-2-methyl-4-oxo-2-cyclopenten-1 -y 1 

chrysanthemate see. . .Allethrins 

Allyl mustard oil see. . .Allyl lsothiocyanate 

(±)-l-[ /?-(Allyloxy)-2,4-dichlorophenethyI]imidazole see. 

Imazalil 

Allylrethronyl i / / -c7 i - / ra ra-chrysanthemate see. Allethrins 

Allylsenfoel (German) see. . .Allyl lsothiocyanate 

Allyl sevenolum see. . .Allyl lsothiocyanate 

Allyl thiocarbonimide see. . .Allyl lsothiocyanate 

Alphacypermethrin see. . .a/p/za-Cypermethrin 

(+)-Alphamethrin see. . .a/pAa-Cypermethrin 

Alphanaphtyl thiouree (French) see. . .ANTU 

A L P H A S E T IPE see. . .2,4-D, isopropyl ester 

ALPHA-SPRA® see. . . 1-Naphthaleneacetic Acid 

AL-PHOS® see. . .Aluminum Phosphide 

ALRATO® see. . .ANTU 

ALTO® see. . .Cyproconazole 

ALTODEL® see. . .Kinoprene 
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ALTOSID® see. . .Methoprene 

ALTOX® see. . .Aldrin 

ALTOZAR® see. . .Hydroprene 

A L T O Z A R IGR® see. . .Hydroprene 

ALUDOR® see. . .Chlorpyrifos 

Alum see. . .Aluminum Sulfate 

Aluminum alum see. . .Aluminum Sulfate 

Aluminum fosfide (Dutch) see. . .Aluminum Phosphide 

Aluminum monoPhosphide see. . .Aluminum Phosphide 

Aluminum phosethyl see. . .Fosetyl-Al 

Aluminum sodium fluoride see. . .Sodium Aluminum 

fluoride 

Aluminum sulphate see. . .Aluminum Sulfate 

Aluminum tr is(O-ethylphosphonate) see. . .Fosetyl-Al 

Aluminum trisulfate see. . .Aluminum Sulfate 

ALVIT® see. . .Dieldrin 

ALZODEF® see. . .Calcium Cyanamide 

AMA-20® see. . .Dazomet 

AMA-30® see. . .Nabam 

AM A-30 see. . .Sodium Dimethyldi thiocarbamate 

AMACTONE® see. . . 1-Naphthaleneacetamide 

AMAS1L® see. . .Formic Acid 

AMATIN® see. . .Hexachlorobenzene 

AMAZE® see. . .Isofenphos 

AMAZIN® see. . .Azadirachtin 

AMBEN® see. . .Chloramben 

AMBER® see. . .Triasulfuron 

AMBIBEN® see. . .Chloramben 

AMBOX® see. . .Binapacryl 

AMCHEM® see. . .Amitrole 

A M C H E M A-280® see. . .Butralin 

AMCHEM® 68-250 see. . .Ethephon 

A M C H E M 70-25® see. . .Butralin 

AMCHEM® W E E D KILLER 650 see. . .2,4-D, isopropyl 

ester 

A M C H E N 2,4,5-TP® see. . .Silvex 

AMCIDE® see. . .Ammonium Sulfamate 

AMCOTHENE® see. . .Acephate 

AMCOTONE® see. . . 1-Naphthaleneacetic Acid 

AMDON® see. . .Picloram 

A M D O N GRAZON® see. . .Picloram 

AMDRO® see. . .Hydramethylnon 

AM EISEN ATOD® see. . .Lindane 

A M E I S E N M I T T E L (MERCK)® see. . .Lindane 

Ameisensaeure (German) see. . .Formic Acid 

A M E R I C A N C Y A N A M I D 3422® see. . .Parathion 

A M E R I C A N C Y A N A M I D 3,911® see. . .Phorate 

A M E R I C A N C Y A N A M I D 4,049® see. . .Malathion 

A M E R I C A N C Y A N A M I D 5223® see. . .Dodine 

A M E R C I A N C Y A N A M I D 18133® see. . .Thionazin 

A M E R I C A N C Y A N A M I D 18682® see. . .Prothoate 

A M E R I C A N C Y A N A M I D 38023® see. . .Famphur 

A M E R I C A N C Y A N A M I D 47031® see. . .Phosfolan 

A M E R I C A N C Y A N A M I D AC-52,160® see. . Temephos 

A M E R I C A N C Y A N A M I D CL-52,160® see. . .Temephos 

A M E R I C A N C Y A N A M I D CL-47,300® see. . 

Fenitrothion 

A M E R I C A N C Y A N A M I D CL-47470® see. . 

Mephosfolan 

A M E R I C A N C Y A N A M I D E.I. 52,160® see. . Temephos 

A M E R I C A R E RABON® see. . .Tetrachlorvinphos 

AMERICARE® see. . .Esfenvalerate 

AMERCIDE® see. . .Captan 

A M E R E S C O ACRYL-40® see. . .Acrylamide 

AMEROL® see. . .Amitrole 

AMERTREX® see. . .Ametryn 

AMESIP® see. . .Ametryn 

A M E T R O N SC® see. . .Ametryn 

A M E T R O N SC® see. . .Diuron 

A M E T R Y N E 2E® see. . .Ametryn 

A M E T R Y N E 80W HERBICIDE® see. . .Ametryn 

A M E T R Y N E TECHNICAL® see. . .Ametryn 

A M E X 820® see. . .Butralin 

AMEXINE® see. . .Butralin 

AMEX® see. . .Butralin 

A M - F O L see. . .Ammonia 

AMIBEN® see. . .Chloramben 

AMIBIN® see. . .Chloramben 

AMICIDE® see. . .Ammonium Sulfamate 

AMID-THIN® see. . .1-Naphthaleneacetamide 

AMID-THIN® see. . .Naphthoxyacet ic Acid 

Amidinohydrazone see. . .Hydramethylnon 

Amidocyanogen see. . .Cyanamide 

AMIDOSULFATE® see. . .Ammonium Sulfamate 

AMIDOX® see. . .2,4-D 

AMIGAN® see. . .Ametryn 

Amine see. . .2,4,5-T 

Aminic acid see. . .Formic Acid 

/ ram-L-2-Amino-4- (2-aminoethoxy)3-butenoic acid 

hydrochloride see. . .Aminoethoxyvinylglycine 

Hydrochloride 

( i ) - / ra ra-2-Amino-4-(2-aminoethyoxy)-3-butenoic acid 

hydrochloride see. . .Aminoethoxyvinylglycine 

Hydrochloride 

4-Amino-benzolsulfonyl-methylcarbamat (German) see. 

Asulam 

4-Amino-6-/e/ ' / -butyl-3-methylthio-As-triazin-5-one see. 

Metribuzin 

4-Amino-6-/<?r/-butyl-3-(methylthio)-l ,2,4-triazin-5-one 

see. . .Metribuzin 

4-Amino-6-/er /-butyl-3-methylthio-As-tr iazin-5-one see. . 

Metribuzin 

5-Amino-4-chloro-2,3-dihydro-3-oxo-2-phenylpyridazine 

see. . .Pyrazon 

5-Amino-4-chloro-2-phenyl-3(2H)-pyridazinone see. . 

Pyrazon 

5-Amino-3-cyano- l - (2 ,6-dichloro-4-

trif luoromethylphenyl)-4-trif luoromethylsulfmylpyrazole 

see. . .Fipronil 

3-Amino-2,5-dichlorobenzoic acid see. . .Chloramben 

3-Amino-2,6-dichlorobenzoic acid see. . .Chloramben 

[(4-Amino-3,5-dichloro-6-fluoiO-2-pyridinyl)oxy]acetic 

acid, 1 -methylheptyl ester 



 

5-Amino-l-(2,6-dich]oro-4-( tr i f luoromethy])phenyl)-4-

(] , /?,5)-(tr if luoromethyl)sulfinyl)-l /y-pyrazole-3-

carbonitrile s e e . . .Fipronil 

(±)-5-Amino-l-(2,6-dichloro-a,a,a- tr i f luoro-/?-tolyl)-4-

trifluoromethylsulfinylpyrazole-3-carbonitri le see. . 

Fipronil 

4 -Amino-6- ( l , 1 -dimethylethyl)-3-(methylthio)-1,2,4-

triazin-5-(4H)-one see. . .Metribuzin 

2-Aminoethanol salt of 2 ' ,5-dichloiO-4 ' -ni t rosal icylani l ide 

see. . .Clonitralid 

2-Aminoethanol salt of 5-chloro-N-(2-chloro-4-

ni t rophenyl)-2-hydroxybenzamide see. . .Clonitralid 

Z,-a-(2-Aminoethoxyvinyl)glycine hydrochloride see. . 

Aminoethoxyvinylglycine Hydrochlor ide 

Aminofuracarb see. . .Benfuracarb 

1-2-Aminoglutaric acid see. . .Glutamic Acid 

α-Aminoglutaric acid see. . .Glutamic Acid 

A M I N O L 806® see. . .2,4-D 

4-Amino-3-methyl-6-phenyl-1,2,4- t r iazin-5(4/ / ) -one sec. 

Metamiton 

2-Aminopentanedioic acid see. . .Glutamic Acid 

4-(Aminophenylsulfonyl)carbamate, methyl ester see. 

.Asulam 

4-Aminopir idina (Spanish) see. . .4-Aminopyridine 

l -Aminopropane- l ,3-d icarboxyl ic acid see. . .Glutamic 

Acid 

γ-Aminopyridine see. . .4-Aminopyridine 

/7-Aminopyridine see. . .4-Aminopyridine 

Amino-4-pyridine see. . .4-Aminopyridine 

Aminosulfulan see. . .Benfuracarb 

Aminothiourea see. . .Thiosemicarbazide 

1-Aminothiourea see. . .Thiosemicarbazide 

N-Aminothiourea see. . .Thiosemicarbazide 

1 -Amino-2-thiourea see. . .Thiosemicarbazide 

A M I N O T R I A Z O L E BAYER® see. . .Amitrole 

A M I N O T R I A Z O L E W E E D K I L L E R 90® see. . Amitrole 

Aminotriazole see. . .Amitrole 

2-Aminotriazole see. . .Amitrole 

3-Aminotriazole see. . .Amitrole 

2-Amino- l ,3 ,4- t r iazole see. . .Amitrole 

3-Amino-l ,2 ,4- t r iazole see. . .Amitrole 

3 -Amino- lH- l ,2 ,4 - t r i azo le see. . .Amitrole 

3-Amino-S-triazole sec. . .Amitrole 

4-Aminotrichloropicolinic acid see. . .Picloram 

4-Amino-3,5,6-tr ichloropicolinic acid see. . .Picloram 

4-Amino-3,5,6-tr ichloro-2-picolinic acid see. . Picloram 

4-Amino-3,5,6-tr ichlorpicolinsaeure (German) see. 

.Picloram 

4-Amino-3,5,6-tr ichloro-2-pyridinecarboxylic acid see. 

Picloram 

4-Amino-3,5,6-tr ichloropyridine-2-carboxylic acid see. 

Picloram 

AMINOZ® see. . .2,4-D 

AMINOZID® see. . .Daminozide 

AMINOZIDE® see. . .Daminozide 

AMIPAZ® see. . .Amitraz 

AMIRAL® see. . .Triadimefon 

Amisia-mottenschutz see. . ./?£/ra-Dichlorobenzene 
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AMISTAR® see. . .Azaxystrobin 

AMITOL® see. . .Amitrole 

Amitraz estrella see. . .Amitraz 

Amitraze see. . .Amitraz 

AMITRIL® see. . .Amitrole 

A M I T R O L 90 see. . .Amitrole 

AMITROL-T® see. . .Amitrole 

AMIZOL® see. . .Amitrole 

A M I Z O L D P N A U ® see. . .Amitrole 

AMMAT® see. . .Ammonium Sulfamate 

A M M A T E see. . .Ammonium Sulfamate 

AMMO® see. . .Cypermethrin 

Ammonia , anhydrous see. . .Ammonia 

Ammoniac (French) see. . .Ammonia 

Ammoniaca (Italian) see. . .Ammonia 

Ammonia gas see. . .Ammonia 

Ammonia le (German) see. . .Ammonia 

Ammonium acid sulfite see. . .Ammonium Sulfite 

Ammonium-aethyl -carbamoyl-phosphonat (German) see. 

.Fosamine Ammonium 

Ammonium amide see. . .Ammonia 

Ammonium amidosulfonate see. . .Ammonium Sulfamate 

Ammonium amidosulphate see. . .Ammonium Sulfamate 

Ammonium aminoformate see. . .Ammonium Carbamate 

Ammonium aminosulfonate see. . .Ammonium Sulfamate 

Ammonium, (2-chloroethyl)tr imethyl- , Chloride 2-chloro-

/V,/V,yV-trimethylethanaminium chloride see. .Chlormequat 

Chloride 

Ammonium chromate(VI) see. . .Ammonium Chromate 

Ammonium ethyl carbamoylphosphonate see. . .Fosamine 

Ammonium 

Ammonium fluorosilicate see. . .Ammonium 

Hexafluorosilicate 

Ammonium hexafluorosilicate see. . .Ammonium 

Hexafluorosilicate 

Ammonium hydrogen sulfite see. . .Ammonium Sulfite 

Ammonium hydrosulfite see. . .Ammonium Sulfite 

Ammonium hydroxide see. . .Ammonia 

Ammonium hyposulfite see. . .Ammonium Thiosulfate 

Ammonium monosulfite see. . .Ammonium Sulfite 

Ammoniumnitra t (German) see. . .Ammonium Nitrate 

Ammonium(i ) N i t r a t e ( l : l ) see. . .Ammonium Nitrate 

Ammonium or thophosphate , dibasic see. . .Ammonium 

Phosphate 

Ammonium or thophosphate , monohydrogen see. . 

Ammonium Phosphate 

Ammonium phosphate, dibasic see. . .Ammonium 

Phosphate 

Ammonium phosphate, hydrogen see. . .Ammonium 

Phosphate 

Ammonium phosphate secondary see. . .Ammonium 

Phosphate 

Ammonium salt see. . .Ammonium Nitrate 

Ammonium Saltpeter see. . .Ammonium Nitrate 

Ammonium salz der amidosulfonsaure (German) see. . 

Ammonium Sulfamate 

Ammonium silicofluoride see. . .Ammonium 

Hexafluorosilicate 
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Ammonium silicon fluoride see. . .Ammonium 

Hexafluorosilicate 

Ammonium sulfite, hydrogen see. . .Ammonium Sulfite 

Ammonium sulphamate see. . .Ammonium Sulfamate 

Ammonium salt of (±)-2-(4,5-dihydro-4-mefhyl-4-( l -

methylethyl)-5-oxo-lH-imidazol-2-yl)-5-ethyl-3-

pyridinecarboxylic ac id(±)-2-(4 ,5-Dihydro-4-methyl-4-( l -

methylethyl)-5-oxo-1 H-imidazol-2-yl)-5-ethy 1-3-

pyridinecarboxylic acid, ammonium salt see. . 

Imazethapyr 

AMMONYX® see. . .Zilkonium Chloride 

AMOBEN® see. . .Chloramben 

Amoniaco (Spanish) see. . .Ammonia 

Amoniaco anhidro (Spanish) see. . .Ammonia 

Amoniak (Polish) see. . .Ammonia 

Amorphous Silica see. . .Diatomaceous Earth 

AMOXONE® see. . .2,4-D 

A M P L I F Y ™ see. . .Cloransulam-methyl 

AMPROLENE® see. . .Ethylene Oxide 

A M S see. . .Ammonium Sulfamate 

AMS® A M M O N I U M S U L F A M A T E W E E D & BRUSH 

KILLER see. . .Ammonium Sulfamate 

Amthio see. . .Ammonium Thiosulfate 

AMTRATE® see. . .Ammonium Nitrate 

A my I zimate see. . .Ziram 

Amyphyt see. . .Ametryn 

AN see. . .Acrylonitrile 

ANA see. . . l -Naphthaleneacet ic Acid 

A N A C 110® see. . .Copper and Copper Compounds 

ANACRACK® see. . .Naptalam 

Anagrapha falcifera M N P V PIB's in aqueous suspension 

see. . .Anagrapha Falcifera 

Anagrapha falcifera multi-nuclear polyhedrosis virus 

(AfMNPV) see. . .Anagrapha Falcifera 

O-Analog of Dimethoate see. . .Omethoate 

ANATOX® see. . .Toxaphene 

A N C A N Z A T E ME® see. . .Ziram 

Androst-5-en-3-ol, 17-[(((3-

(dimethylamino)propyl)methyl)amino]- ,dihydrochloride, 

(3β,\Ίβ)- see. . .Azacosterol Dihydrochloride 

A N E L D A PLUS® see. . .Butylate 

ANELDAZIN® see. . .Atrazine 

ANELDAZ1N® see. . .Butylate 

ANELIROX® see. . .Butylate 

ANELMID® see. . .Dithiazanine Iodide 

ANFOR® see. . .Iprodione 

ANGUIFUGAN® see. . .Dithiazanine Iodide 

Anhydride of ammonium carbonate see. . .Ammonium 

Carbamate 

Anhydride arsenique (French) see. . .Arsenic Pentoxidc 

Anhydride arsenieux (French) see. . .Arsenous Oxide 

Anhydrous ammonia see. . .Ammonia 

Anhydrous hydrofluoric acid see. . .Hydrogen Fluoride 

ANICON KOMBI® see. . .MCPA 

ANICON M® see. . .MCPA 

Anidrino arsenioso (Italian) see. . .Arsenic Pentoxidc 

AN1LAZIN® see. . .Anilazine 

Aniline, A,-.yec-butyl-4-/ert-butyl-2,6-dinitro- see. 

.Butralin 

Aniline, 2,6-dichloro-4-nitro- see. . .Dichloran 

Aniline, 3,4-dimethyl-2,6-dinitro-A'-( 1-ethylpropyl)- see. 

Pendimethalin 

o-Anisic acid, 3,6-dichloro- see. . .Dicamba 

o-Anisic acid, 3,6-dichloro-, sodium salt see. . .Sodium 

Dicamba 

AN LES® see. . .Thiram 

ANOFEX® see. . .DDT 

ANPROLENE® see. . .Ethylene Oxide 

ANPROLINE® see. . .Ethylene Oxide 

ANSAR® see. . .Sodium Methanearsonate ( M S M A ) 

AN SAR® see. . .Cacodylic Acid 

A N S A R 160® see. . .Sodium Cacodylate 

Ansax see. . .Ammonium Nitrate 

ANSWER® see. . .Metsulfuron-methyl 

ANTADIX® see. . .Disulfiram 

ANTAENYL® see. . .Disulfiram 

ANTAETHAN® see. . .Disulfiram 

ANTAETHYL® see. . .Disulfiram 

ANTAETIL® see. . .Disulfiram 

ANTALCOL® see. . .Disulfiram 

ANTETAN® see. . .Disulfiram 

ANTETHYL® see. . .Disulfiram 

ANTETIL® see. . .Disulfiram 

ANTEYL® see. . .Disulfiram 

ANTHIO® see. . .Formothion 

ANTHIPHEN® see. . .Dichlorophene 

ANTHON® see. . .Trichlorfon 

Anthracen (German) see. . .Anthracene 

9,10-Anthracenedione see. . .Anthraquinone 

Anthracene oil see. . .Anthracene 

Anthracene polycyclic aromatic compound see. 

.Anthracene 

Anthracin see. . .Anthracene 

Anthradione see. . .Anthraquinone 

A N T H R A P O L E 73® see. . .o-Phenylphenol 

(p )ANTHRAPEL® see. . .Anthraquinone 

9,10-Anthraquinone see. . .Anthraquinone 

ANT1AETHAN® see. . .Disulfiram 

A N T I B I O T I C N-329 B® see. . .Validamycin 

A N T I B I O T I C T M 25® see. . .Oxytetracycline Calcium 

ANTIBULIT® see. . .Sodium Fluoride 

ANTICARIE® see. . .Hexachlorobenzene 

ANTIETANOL® see. . .Disulfiram 

ANTI-ETHYL® see. . .Disulfiram 

ANTIETIL® see. . .Disulfiram 

A N T 1 G A L K see. . .Diazinon 

ANTIKOL® see. . .Disulfiram 

Antimicina A (Spanish) see. . .Antimycin A 

ANTIMILACE® see. . .Metaidehyde 

Antimol see. . .Sodium Benzoate 

Antimonate (2-), bis / / -2 ,3-dihydroxybutanedioata (4-)-

01,02:03,04di- , dipotassium, trihydrate, s tereoisomer see. 

Antimony Potassium Tartrate 

Ant imony hydride see. . .Stibine 

Antimony trihydride see. . .Stibine 



 

Antimonyl potassium tartrate see. . .Antimony Potassium 

Tartrate 

Antimonwasserstoffes (German) see. . .Stibine 

A N T I M U C I N WDR® see. . .Phenylmercury Acetate 

Antimycin A s e e . . .Antimycin A 

ANTINONIN® see. . .Dinitro-o-cresol ( D N O C ) 

ANTINONNIN® see. . .Dinitro-o-cresol ( D N O C ) 

ΑΝΤΙΟ® s e e . . .Formothion 

Antipiricullin see. . .Antimycin A 

ANTISAL®-4 see. . .Trisodium Phosphate 

ANTIVERM® see. . .Phenothiazine 

ANTIVITIUM® see. . .Disulfiram 

ANTLAK® see. . .Diazinon 

ANTOR® see. . .Diethatyl-ethyl 

Antraceno (Spanish) see. . .Anthracene 

ANTRACOL® see. . .Propineb 

Antraquinona (Spanish) see. . .Anthraquinone 

Antrene bis(dimethylcarbamodithioato-i ,s ' )z inc see. 

.Ziram 

ANTURAT® see. . .ANTU 

Antymonowodor (Polish) see. . .Stibine 

ANVIL® see. . .Hexaconazole 

APACHE® see. . .Cadusafos 

APACHLOR® see. . .Chlorfenvinphos 

APADODINE® s e e . . .Dodine 

APADRIN® see. . .Monocrotophos 

APAMIDON® see. . .Phosphamidon 

APARASIN® s e e . . .Lindane 

APAVAP® see. . .Dichlorvos 

APAVINPHOS® see. . .Mevinphos 

APEX® see. . .Methoprene 

APHAMITE® see. . .Parathion 

APHOX® see. . .Pirimicarb 

[2-(a-Aphthoxy)-/V,jV-diethyIpropionamide] see. 

.Napropamide 

APHTIRIA® see. . .Lindane 

API STAN® see. . .Fluvalinate 

APLIDAL® see. . .Lindane 

APL-LUSTER® see. . .Thiabendazole 

APOGEE® P L A N T G R O W T H R E G U L A T O R see. 

.Prohexadione Calcium 

APOLLO® see. . .Clofentezine 

APPA® see. . .Phosmet 

APPLAUD® s e e . . .Buprofezin 

A P P L E D U S T N o . 1® see. . .Ferbam 

APPL-SET® see. . .1-Naphthaleneacet ic Acid 

APRON® see. . .Captan 

APRON® see. . .Metalaxyl 

APTAL® see. . .p-Chloro-m-Cresol 

Apyonine auramarine base see. . .Auramine 

4-AP® see. . .4-Aminopyridine 

AQ-10 Biofungicide® see. . .Ampelomyces Quisqualis 

isolate MIO 

AQ-10 Technical Powder® see. . .Ampelomyces 

Quisqualis isolate MIO 

Aqua ammonia see. . .Ammonia 

AQUA-CLEAR® see. . .Diquat 

AQUA-KLEEN® see. . .2,4-D 
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AQUA-KLEEN® see. . .2,4-D, butoxyethyl ester 

AQUA-VEX® see. . .Silvex 

AQUACIDE® see. . .Diquat 

AQUACIDE® see. . .Diquat Dibromide 

AQUAKILL® see. . .Diquat 

AQUAKILL® see. . .Diquat Dibromide 

Aqualine see. . .Acrolein 

AQUALIN® see. . .Acrolein 

AQU AN EAT® see. . .Glyphosate 

AQUATHOL® see. . .Endothall 

A Q U A T I N 20 EC® see. . .Triphenyltin Compounds 

AQUAZINE® see. . .Simazine 

AQUCAR® see. . .Glutaraldehyde 

A R A B R A T DETH® see. . .Warfarin 

ARACIDE® see. . .Aramite 

A R A C N O L K® see. . .Tetradifon 

Aragonite (mineral) see. . .Calcium Carbonate 

ARAGRAN® see. . .Terbufos 

ARALO® see. . .Parathion 

ARARAMITE-15W® see. . .Aramite 

ARASAN® see. . .Thiram 

ARATHANE® see. . .Dinocap 

ARATRON® see. . .Aramite 

A R B I N E X 30TN® see. . .Heptachlor 

ARBITEX® see. . .Lindane 

ARBOGAL® see. . .Fenitrothion 

ARBORICID® see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, 

Esters 

ARBOROL® see. . .Dinitro-o-cresol ( D N O C ) 

ARBOTECT® see. . .Thiabendazole 

ARCHER® see. . .Pyriproxyfen 

A R D 34/02® see. . .Sethoxydim 

ARDAP® see. . .Cypermethrin 

ARDENT® see. . .Diflufenican 

AREDION® see. . .Tetradifon 

Areginal see. . .Ethyl Formate 

ARELON® D I S P E R S I O N see. . . Isoproturon 

Α-REST® see. . .Ancymidol 

ARETIT® see. . .Dinoseb 

ARGEZIN® see. . .Atrazine 

ARILAT® see. . .Carbaryl 

ARILATE® s e e . . .Benomyl 

ARILATE® see. . .Carbaryl 

ARIOTOX® see. . .Metaldehyde 

ARKOTINE® see. . .DDT 

ARMOR® s e e . . .Cyromazine 

ARMY® see. . .Amitraz 

A R O L G O R D O N DUST® see. . .Rotenone 

A R O S U R F ® 66ES see. . .Arosurf* M S F 

A R O S U R F ® 6 6 E 2 see. . .Arosurf® M S F 

ARPROCARB® see. . .Propoxur 

A R Q U A D DMMCB-75® see. . .Zilkonium Chloride 

ARRIVO® see. . .Cypermethrin 

ARROSOLO® see. . .Propanil 

ARROSOLO® see. . .Molinate 

A R S A N O T E Liquid® see. . .Sodium Methanearsonate 

( M S M A ) 

ARSAN® see. . .Cacodylic Acid 
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ARSECODILE® see. . .Sodium Cacodylate 

Arsen (German, Polish) see. . .Arsenic and Inorganic 

Arsenic Compounds 

Arsenate see. . .Arsenic Acid 

Arsenate de calcium (French) see. . .Calcium Arsenate 

Arsenate of lead see. . .Lead Arsenate 

Arseniate de p lomb (French) see. . .Lead Arsenate 

Arseniato calcico (Spanish) see. . .Calcium Arsenate 

Arseniato de plomo (Spanish) see. . .Lead Arsenate 

Arseniato potasico (Spanish) see. . .Potassium Arsenate 

Arsenic-75 see. . .Arsenic and Inorganic Arsenic 

Compounds 

o-Arsenic Acid see. . .Arsenic Acid 

Arsenic acid anhydride see. . .Arsenic Pentoxide 

Arsenic acid, calcium salt (2:3) see. . .Calcium Arsenate 

Arsenic acid, lead(2+) see. . .Lead Arsenate 

Arsenic acid, lead(II) see. . .Lead Arsenate 

Arsenic acid, lead salt see. . .Lead Arsenate 

Arsenic acid, lead(2+) salt see. . .Lead Arsenate 

Arsenic acid, monopotass ium salt see. . .Potassium 

Arsenate 

Arsenic anhydride see. . .Arsenic Pentoxide 

Arsenic black see. . .Arsenic and Inorganic Arsenic 

Compounds 

Arsenic blanc (French) see. . .Arsenous Oxide 

Arsenic, metallic see. . .Arsenic and Inorganic Arsenic 

Compounds 

Arsenic oxide see. . .Arsenic Pentoxide 

Arsenic(III) oxide see. . .Arsenous Oxide 

Arsenic(V) oxide see. . .Arsenic Pentoxide 

Arsenic pentaoxide see. . .Arsenic Pentoxide 

Arsenic pentoxide see. . .Arsenic Acid 

Arsenic sesquioxide see. . .Arsenous Oxide 

Arsenic, solid see. . .Arsenic and Inorganic Arsenic 

Compounds 

Arsenic trioxide see. . .Arsenous Oxide 

Arsenic trioxide, solid see. . .Arsenous Oxide 

Arsenicals see. . .Arsenic and Inorganic Arsenic 

Compounds 

Arsenico (Spanish) see. . .Arsenic and Inorganic Arsenic 

Compounds 

Arsenicum album see. . .Arsenous Oxide 

Arsenigen saure (German) see. . .Arsenous Oxide 

Arsenious acid see. . .Arsenous Oxide 

Arsenious acid, copper(2+) salt (1:1) see. . .Copper 

Arsenite 

Arsenious oxide see. . .Arsenous Oxide 

Arsenious trioxide see. . .Arsenous Oxide 

Arsenite see. . .Arsenous Oxide 

Arsenite de sodium (French) see. . .Sodium Arsenite 

Arsenito calcico (Spanish) see. . .Calcium Arsenite 

Arsenito de cobre (Spanish) see. . .Copper Arsenite 

Arsenito sodico (Spanish) see. . .Sodium Arsenite 

Arsenolite see. . .Arsenous Oxide 

Arsenous acid see. . .Arsenous Oxide 

Arsenous acid anhydride see. . .Arsenous Oxide 

Arsenous acid, calcium salt see. . .Calcium Arsenite 

Arsenous acid, sodium salt see. . .Sodium Arsenite 

Arsenous anhydride see. . .Arsenous Oxide 

Arsenous oxide anhydride see. . .Arsenous Oxide 

Arsinette see. . .Lead Arsenate 

ARSINETTE® see. . .Lead Arsenate 

Arsinic acid, dimethyl- see. . .Cacodylic Acid 

Arsodent see. . .Arsenous Oxide 

Arsonic acid, calcium salt (1:1) see. . .Calcium Arsenite 

Arsonic acid, copper(2+) salt (1:1 ) see. . .Copper 

Arsenite 

Arsonic acid, methyl- see. . .Methanearsonic Acid 

Arsonic acid, methyl-, calcium salt (2:1) see. . .Calcium 

Methanearsonate 

Arsonic acid, methyl-, compounded with 1-octanamine 

see. . .Octylammonium Methanearsonate 

Arsonic acid, methyl-, monosodium salt see. . .Sodium 

Methanearsonate ( M S M A ) 

ARSYCODILE® see. . .Sodium Cacodylate 

ARTESIAN® see. . .Flutolanil 

A R T H O D I B R O M ® see. . .Naled 

Artificial mustard oil see. . .Allyl Isothiocyanate 

ARVEST® see. . .Ethephon 

A R W O O D COPPER® see. . .Copper and Copper 

Compounds 

ARYLAM® see. . .Carbaryl 

AS-50® see. . .Streptomycin 

AS-50® see. . .Streptomycin Sulfate 

AS-120® see. . .Arsenic and Inorganic Arsenic 

Compounds 

AS-217® see. . .Arsenic and Inorganic Arsenic 

Compounds 

ASAGIO® see. . .Bentazon 

ASANA® see. . .Esfenvalerate 

ASANA® DPX-YB656-84 see. . .Esfenvalerate 

ASANA-XL® sec. . .Esfenvalerate 

ASATAF® see. . .Acephate 

A S A Z O L BUENO® see. . .Sodium Methanearsonate 

( M S M A ) 

ASEX® see. . .Sodium Chlorate 

A S H L A N D SOLACE® see. . .Mancozeb 

A S H L A N D TRIMARAN® see. . .Trifluralin 

ASIF® see. . .Acifluorfen 

ASIFY® see. . .Acephate 

AS1LAN® see. . .Asulam 

ASP47® see. . .Sulfotepp 

A S P 51® see. . .Aspon® 

A S P O N - C H L O R D A N E ® see. . .Chlordane 

ASPOR® see. . .Zineb 

ASPORUM® see. . .Zineb 

ASSASSIN® see. . .Mecoprop 

ASSERT® see. . . Imazethabenz 

A S S E T PGR® see. . . lndole-3-Butyric Acid 

ASSURE® see. . .Quizalofop-Ethyl 

ASTON EX® see. . .Diflubenzuron 

As-triazin-5(4H)-one,4-amino-6-/cvv-butyl-3-(methylthio)-

see. . .Metribuzin 

ASTROBOT® see. . .Dichlorvos 

A S U L F O X F® see. . .Asulam 

ASULOX® see. . .Asulam 
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A S U L O X 40® see. . .Asulam 

ASUNTOL® see. . .Coumaphos 

AT-7® see. . .Hexachlorophene 

AT-17® see. . .Hexachlorophene 

AT-90® see. . .Amitrole 

ATA s e e . . .Amitrole 

ATABRON® see. . .Chlorfluazuron 

ATAZINAX® see. . .Atrazine 

A T C P see. . .Picloram 

ATEMI® see. . .Cyproconazole 

ATEMI-50-SL® see. . .Cyproconazole 

ATERBUTEX® see. . .Atrazine 

ATERBUTOX® see. . .Atrazine 

ATGARD® see. . .Dichlorvos 

ATHROMB1N® see. . .Warfarin 

ATHYL-GUSATHION® see. . .Azinphos-ethyl 

Äthylen (German) see. . .Ethylene 

ATIRAM® see. . .Thiram 

ATLACIDE® see. . .Sodium Chlorate 

ATLAS® see. . .Propanil 

A T L A S A® see. . .Sodium Arsenite 

A T L A S ATRAZINE® see. . .Atrazine 

A T L A S C H L O R M E Q U A T ® see. . .Chlormequat 

Chloride 

A T L A S CROPGARD® see. . .Chlorothalonil 

A T L A S L I G N U M (FORMULATION)® see. . .Dalapon 

A T L A S FIELDGARD® see. . . Isoproturon 

A T L A S SIMAZINE® see. . .Simazine 

ATLAZIN® see. . .Amitrole 

ATLAZIN D-WEED® see. . .Atrazine 

ATLAZINE® F L O W A B L E see. . .Amitrole 

ATOMIC® see. . .Methyl Parathion 

ATOMIT® see. . .Calcium Carbonate 

ATRA-BUTE® see. . .Butylate 

A T R A F L O W PLUS® see. . .Amitrole 

A T R A P A 5E® see. . .Malathion 

ATRASINE® see. . .Atrazine 

ATRATAF® see. . .Atrazine 

ATRATOL® see. . .Atrazine 

ATRATOL® see. . .Sodium Metaborate 

A T R A T O L B-HERBATOX® see. . .Sodium Chlorate 

Atrazin (German) see. . .Atrazine 

Atrazina (Spanish) see. . .Atrazine 

A T R A Z I N E 90DF® see. . .Atrazine 

ATRAZINEK® see. . .Atrazine 

ATRED® see. . .Atrazine 

ATREX® see. . .Atrazine 

ATROMBINE-K® see. . .Warfarin 

AT® see. . .Amitrole 

3-AT® see. . .Amitrole 

AT® see. . .Amitrole 

3-AT® see. . .Amitrole 

A T T A C 2® see. . .Toxaphene 

A T T A C 6® see. . .Toxaphene 

A T T A C 6-3® see. . .Toxaphene 

ATTACK® see. . .Acephate 

ATTACK® see. . .Thiram 

ATTATOX® s e e . . .Cyfluthrin 

AU'ULTRAMICIN® see. . .Carbofuran 

AULES® see. . .Thiram 

Auramina (Spanish) see. . .Auramine 

Auramine base s e e . . .Auramine 

Auramine Ν base see. . .Auramine 

Auramine O A F see. . .Auramine 

Auramine Ο base see. . .Auramine 

Auramine SS see. . .Auramine 

AUTHORITY® see. . .Chlorimuron-ethyl 

AUTHORITY® see. . .Metribuzin 

AUTHORITY® see. . .Sulfentrazone 

A U T U M N KITE® see. . .Trifluralin 

AUXIGRO® see. . .Glutamic Acid 

AVADEX® see. . .Diallate 

A V A D E X BW® see. . .Triallate 

AVAST® see. . .Fluridone 

AVENGE® see. . .Difenzoquat 

Avermectin see. . .Abamectin 

Avermectin B, see. . .Abamectin 

Avermectin B , a + Avermectin B l b mixture see. 

.Abamectin 

Avermectin B „ 4"-deoxy-4"-(methylamino)- , (4"R)-

benzoate (salt) see. . .Emamectin Benzoate 

AVERSAN® see. . .Disulfiram 

AVERZAN® see. . .Disulfiram 

AVG see. . .Aminoethoxyvinylglycine Hydrochloride 

AVICADE® see. . .Cypermethrin 

A V I C O L (PESTICIDE)® see. . .Quintozene 

AVID® see. . .Abamectin 

AVITROL® see. . .4-Aminopyridine 

A V I T R O L 2 0 0 ® see. . .4-Aminopyridine 

AVLOTHANE® see. . .Hexachloroethane 

AVOMEC® see. . .Abamectin 

A W A R D see. . .Fenoxycarb 

AWARD® see. . .Penconazole 

AXIOM® see. . .Atrazine 

AXIOM® see. . .Metribuzin 

AXIOM® see. . .Thiafluamide 

AX1UM® see. . .Sodium Azide 

Azacosterol hydrochloride see. . .Azacosterol 

Dihydrochloride 

Azacyclohexane see. . .Piperidine 

Azadirachtin A see. . .Azadirachtin 

AZAPLANT® see. . .Amitrole 

A Z A P L A N T KOMBI® see. . .Amitrole 

AZASTEROL® see. . .Azacosterol Dihydrochloride 

Azasterol HCL see. . .Azacosterol Dihydrochloride 

ΛΖΑΤΙΝ EC® see. . .Azadirachtin 

AZATIN®-XL PLUS sec. . .Azadirachtin 

A Z A T R O L EC® see. . .Azadirachtin 

I W-Azepine-l-carbothioic acid, hexahydro-5-ethyl ester 

see. . .Molinate 

Azetochlor see. . .Acetochlor 

Azetylaminoftuoren see. . .Acetylaminofluorene 

Azida sodico (Spanish) see. . .Sodium Azide 

AZIDE® see. . .Sodium Azide 

Azinfos-ethyl (Dutch) see. . .Azinphos-ethyl 

Azinfos-methyl (Dutch) see. . .Azinphos-methyl 
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Azinös see. . .Azinphos-ethyl 

AZINOTOX® see. . .Atrazine 

Azinphos-aethyl (German) see. . .Azinphos-ethyl 

Azinphos etile (Italian) see. . .Azinphos-ethyl 

A Z I N P H O S - M E T H Y L G U T H I O N see. . .Azinphos-

methyl 

Azinphosmeti le (Italian) see. . .Azinphos-methyl 

AZ1UM® see. . .Sodium Azide 

AZODIENO® see. . .Amitraz 

AZODRIN® see. . .Monocrotophos 

A Z O F E N E ® see. . .Phosalone 

AZOFOS® see. . .Methyl Parathion 

Azoksystrobin see. . .Azaxystrobin 

AZOLAN® see. . .Amitrole 

AZOLE® see. . .Amitrole 

A Z O P H O S see. . .Methyl Parathion 

AZOTOX® see. . .DDT 

Azoture de sodium (French) see. . .Sodium Azide 

Azoxistrobin s e e . . .Azaxystrobin 

Azoxystrolin see. . .Azaxystrobin 

AZTEC® see. . .Cyfluthrin 

AZTEC® see. . .Triazamate 

Azufre (Spanish) see. . .Sulfur 

AZUNTHOL® see. . .Coumaphos 

B-9® 

B-32' 

B-404® see. 

B-622" 

B-995 

B-1776® 

B-3015® 

B-37344 

- B -

see. . .Daminozide 
1 see. . .Hexachlorophene 

see. 

see. 

' see. 

' see 

see 

Parathion 

Anilazine 

Daminozide 

.Tribufos 

.Thiobencarb 

. .Methiocarb 

BA® see. . .6-Benzaldenine 

6-BA® see. . .6-Benzaldenine 

BAAM® see. . .Amitraz 

BAC® see. 

B A C A R A 8 

. .Nicotine 

see. . .Diflufenican 

BAC-TEX® see. . .Triclosan 

B A K E R BRAND® see. . .Zinc Phosphide 

BAKTOL® see. . .p-Chloro-m-Cresol 

BAKTOLAN® see. . .p-Chloro-m-Cresol 

BALAN® s e e . . .Benefin 

.Ioxaflutole BALANCE® W D G see. 

BALFIN® see. . .Benefin 

B A M A BRAND® see. . .Methyl Parathion 

BANEX® see. . .Dicamba 

BANGTON® see. . .Captan 

BAN-HOE® see. . .Propham 

BANKIT® see. . .Azaxystrobin 

BANLEN® see. . .Dicamba 

BANLENE® see. . .MCPA 

BAN-MITE® see. . .Malathion 

BANNER® see. . .Propiconazole 

BANOL® see. . .Propamocarb Hydrochlor ide 

B A N O L C® see. . .Chlorothalonil 

BANROT® see. . .Etridiazole 

BANTU® see. . .ANTU 

BANVEL® see. . .Dicamba 

B A N V E L CST® see. . .Dicamba 

B A N V E L 4WS® see. . .Dicamba 

B A N V E L P® see. . .Mecoprop 

B A N V E L 4S® see. . .Dicamba 

BANVEL® II/SGF see. . .Sodium Dicamba 

BANVEL®-520 see. . .2,4-D, isooctyl ester 

B A N V E L HERBICIDE® see. . .Dicamba 

B A N V E L II HERBICIDE® see. . .Dicamba 

BAP see. . .6-Benzaldenine 

6-BAP see. . .6-Benzaldenine 

BAR 500 EC® see. . .Chlorpyrifos 

BARBAMATE® see. . .Barban 

BARBANE® see. . .Barban 

BARBASCO® see. . .Rotenone 

BARBER'S® W E E D KILLER (ESTER 

F O R M U L A T I O N ) see. . .2,4-D, isopropyl ester 

BARDIKE® see. . .Cuprous Thiocyanate 

B A R E G R O U N D ® see. . .Sodium Chlorate 

B A R E G R O U N D ® see. . .Sodium Metaborate 

B A R - F U N G A L PLUS® see. . .4-Chloro-3,5-xylenol 

Bario (Spanish) see. . .Barium and Barium Compounds 

Barium metal see. . .Barium and Barium Compounds 

Barium, elemental see. . .Barium and Barium Compounds 

BARIZON® see. . . B P M C 

BARQUAT® MB-50 see. . .Zilkonium Chloride 

Β ARQUAT® M B - 8 0 see. . .Zilkonium Chloride 

BARRAGE® see. . .2,4-D 

BARRICADE® see. . .Cypermethrin 

® — . .Dichlobenil 

see. . .Mepiquat Chloride 

. . .Bentazon 

BAS 352-F® see. . .Vinclozolin 

BAS 392-H® see. . .Fluchloralin 

BAS 514 00H® see. . .Quinclorac 

BAS 530 04® see. . .Fomesafen 

BAS 35204-F® see. . .Vinclozolin 

BAS 85559X® see. . .Mepiquat Chloride 

BASAGRAN® see. . .Bentazon 

BASALIN® see. . .Fluchloralin 

BASAMID® see. . .Dazomet 

BASAMID-FLUID® see. . .Metham-Sodium 

BASAMID® G see. . .Dazomet 

BASAMID®-GRANULAR see. . .Dazomet 

BASAMID® Ρ see. . .Dazomet 

BASAMID-PUDER® see. . .Dazomet 

BASANITE® see. . .Dinoseb 

BASAPON® see. . .Dalapon 

B A S A P O N B® see. . .Dalapon 

B A S A P O N N® see. . .Dalapon 

BASELINE® P L A N T R E G U L A T O R see. .Prohexadione 

Calcium 

BASFAPON® see. . .Dalapon 

BASFAPON® Β see. . .Dalapon 

BASFAPON® Ν see. . .Dalapon 

BASF® 250 see. . .Ethephon 

BAS 083 01 W 
I ® 
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BASF® 9052 see. . .Sethoxydim 

BASF® 32500 Fungicide see. . .Thiophanate-Methyl 

BASF® G R U N K U P F E R see. . .Copper Oxychloride 

B A S F - M A N E B SPRITZPULVER® see. . .Maneb 

BASICOP® see. . .Copper Sulfate 

Basic copper chloride see. . .Copper Oxychlor ide 

Basic cupric carbonate see. . .Copper Carbonate , Basic 

Basic cupric chloride see. . .Copper Oxychlor ide 

Basic Yel low 2 see. . .Auramine 

BASINEX® see. . .Dalapon 

BASIS® see. . .Nicosulfuron 

BASIS® see. . .Thifensulfuron Methyl 

Basle green see. . .Copper Acetoarsenite 

Basle green see. . .Paris Green 

Baso Yellow 124 see. . .Auramine 

BASSA® see. . .BPMC 

BASUDIN® see. . .Diazinon 

BASUS® see. . .Fenoxycarb 

BAS® 300 see. . .Pyridaben 

BAS® 3460 see. . .Carbendazim 

BAS® 67054 s e e . . .Carbendazim 

BAS® 32500F see. . .Thiophanate-Methyl 

BATAMIX® P R O G R E S S see. . .Ethofumesate 

BATASAN® see. . .Triphenyltin Compounds 

BATAZINA® s e e . . .Simazine 

BATTALION® see. . .Halosulfuron-methyl 

BATTALION® see. . .Terbutryn 

BATTAL® see. . .Carbendazim 

BAVIST1N® see. . .Carbendazim 

BAVISTIN M® see. . .Maneb 

BAY 21/199® see. . .Coumaphos 

BAY 73® see. . .Clonitralid 

BAY 37344® see. . 

BAY 39007® see. . 

B A Y 4 1 6 3 7 - C ® see 

BAY 41637® see. . 

BAY 5024® see. . 

BAY 5122® see. . 

BAY 5621® see. . 

BAY 6076® see. . 

BAY 6681-F® see. 

BAY 9026® see. . 

BAY 9027® see. . 

BAY 1 1405® 

BAY 15203® 

BAY 15922® 

BAY 16225® 

BAY 18436® 

BAY 18436® 

BAY 19149® 

BAY 19639® 

BAY 21097® 

BAY 22555® 

BAY 23323® 

BAY 25634® 

BAY 30130® 

BAY 33051® 

BAY 33819® 

BAY 34727® 

BAY 36205® 

BAY 37289® 

Methiocarb 

Propoxur 

Phoxim 

Clonitralid 

. .Triadimefon 

Methiocarb 

Azinphos-methyl 

see. . .Methyl Parathion 

see. . .Demeton-methyl 

see. . .Trichlorfon 

see. . .Azinphos-ethyl 

see. . .Demeton-methyl 

see. . .Demeton 

see. . .Demeton 

see. . .Dichlorvos 

see. . .Disulfoton 

see. . .Demeton-methyl 

see. . .Fenaminosulf 

see. . .Oxydisulfoton 

see. . .Coumatetralyl 

see. . .Propanil 

see. . .Phenthoate 

see. . .Phosacetim 

see. . .Cyanofos 

see. . .Oxythioquinox 

see. . .Trichloronate 

Methiocarb 

Propoxur 

. .BPMC 

B P M C 

see. . .Fenitrothion 

see. . .Propineb 

see. . .Metribuzin 

see. . .Fenamiphos 

see. . .Methamidophos 

see. . .Phoxim 

see. . .Carbofuran 

see. . . Isofenphos 
δ see. . .Carbofuran 

see. . . B P M C 
2® -ee. . .Metribuzin 

see. . .Metamiton 

see. . .Sulfotepp 

see. . .Methyl Parathion 

see. . .Parathion 

1183B see. . .Coumatetralyl 

see. . .Cyfluthrin 

' see. . .Tebuconazole 

see. . .Triadimenol 

see. . .Bitertanol 

see. . .Triadimefon 

s e e . . .Fenfluthrin 

see. . .Diethatyl-ethyl 

see. . .Sulprofos 

see. . .Pencycuron 

BAY SRA 7502 see. . .Phoxim 

BAY SRA-12869® see. . .Isofenphos 

BAYCLEAN® see. . .Zilkonium Chloride 

BAY 46131® 

BAY 61597® 

BAY 68138® 

B A Y 71625® 

BAY 77488® 

BAY 78537® 

BAY 92114® 

BAY 704143 

BAY C A R B * 

BAY DIC 1468" see 

BAY D R W 1139® 

BAY E-393 

BAY E-601 

BAY E-605 

BAY ENE® 11 

BAY FCR 1272® 

BAY H W G 1608® 

BAY K W G 0519® 

BAY K W G 0599® 

BAY M E B 6447® 

B A Y N A K 1654® 

BAY N T N 6867® 

BAY N T N 9306® 

BAY N T N 19701® 

BAYCOR® see. . 

BAYCOR® see. . 

B A Y E R 21/116® 

B A Y E R 21/199® 

B A Y E R 25-154® 

B A Y E R 25-154® 

BAYER 73® see. 

B A Y E R 4964® see. . 

BAYER 5072® see. . 

B A Y E R 6159H® see. 

B A Y E R 6443H® see. 

B A Y E R 6681-F® see. 

B A Y E R 8169® see. . 

B A Y E R 10756® see. 

BAYER 15922® 

B A Y E R 16259® 

B A Y E R 17147® 

B A Y E R 18510® 

B A Y E R 19149® 

BAYER 19639® 

B A Y E R 21097® 

B A Y E R 25,634* 

B A Y E R 25648® 

B A Y E R 33172® 

B A Y E R 33819® 

B A Y E R 34727® see. 

.Bitertanol 

.Fuberidazole 

see. . .Demeton-methyl 

see. . .Coumaphos 

see. . .Demeton 

see. . .Demeton-methyl 

. .Clonitralid 

Oxythioquinox 

Fenaminosulf 

. .Metribuzin 

. .Metribuzin 

. .Triadimefon 

Demeton 

.Demeton 

.Trichlorfon 

.Azinphos-ethyl 

.Azinphos-methyl 

.Phenthoate 

.Dichlorvos 

.Disulfoton 

.Demeton-methyl 

. .Coumatetralyl 

.Clonitralid 

.Fuberidazole 

.Phosacetim 

.Cyanofos 

see. 

see. 

see. 

see. 

see. 

see. 

see. 
: see 

see. 

see. 

see. 
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BAYER 36205® see. . .Oxythioquinox 

B A Y E R 37289® see. . .Trichloronate 

BAYER 37344® see. . .Methiocarb 

B A Y E R 39007® see. . .Propoxur 

B A Y E R 41367C® see. . .BPMC 

BAYER 41831® see. . .Fenitrothion 

BAYER 45432® see. . .Omethoate 

BAYER 46131® see. . .Propineb 

BAYER 68138® see. . .Fenamiphos 

BAYER 71628® see. . .Methamidophos 

B A Y E R 77488® see. . .Phoxim 

BAYER 94337® see. . .Metribuzin 

B A Y E R Β 5122® see. . .Propoxur 

BAYER-E-393® see. . .Sulfotepp 

B A Y E R E-605® see. . .Parathion 

BAYER-HWG-1608® see. . .Tebuconazole 

B A Y E R L 13/59® see. . .Trichlorfon 

BAYER MEB-6447® see. . .Triadimefon 

BAYER N T N 9306® see. . .Sulprofos 

BAYER NTN-19701® see. . .Pencycuron 

B A Y E R S 4400® see. . .Trichloronate 

B A Y E R S 5660® see. . .Fenitrothion 

B A Y E R S-6876® see. . .Omethoate 

BAYER SS2074® see. . .Oxythioquinox 

BAYFIDAN EW® see. . .Triadimenol 

BAYFIDAN® see. . .Triadimenol 

BAYGON® see. . .Propoxur 

BAYLETON® see. . .Triadimefon 

BAYLUSCID® see. . .Clonitralid 

BAYLUSCIDE® see. . .Clonitralid 

BAYMAT-SPRAY® see. . .Bitertanol 

BAYMIX® see. . .Coumaphos 

BAYMIX® 50 see. . .Coumaphos 

BAYNAC® see. . .Fenfluthrin 

BAYRUS1L® see. . .Quinalphos 

BAYTAN® see. . .Fuberidazole 

B A Y T A N 30® F U N G I C I D E see. . .Triadimenol 

B A Y T A N IM® see. . .Imazalil 

BAYTAN® S E E D T R E A T M E N T see. . .Triadimenol 

BAYTHION® see. . .Phoxim 

BAYTHROID® see. . .Cyfluthrin 

BAYTHROID® H see. . .Cyfluthrin 

BAYTHROID® T E C H N I C A L see. . .Cyfluthrin 

BAZUDEN® see. . .Diazinon 

B B CHLOROTHALON1L® see. . .Chlorothalonil 

BBC 12® see. . .Dibromochloropropane 

BBC 6597® see. . .Benomyl 

BBC see. . .Benomyl 

BBH see. . .Lindane 

B C E E see. . .Dichloroethyl Ether 

BCF-BUSHKILLER® see. . .2,4,5-T 

BCF-BUSHKILLER® see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

BCM see. . .Carbendazim 

BCS C O P P E R FUNGICIDE® s e e . . .Copper Sulfate 

BEACON® see. . .Primisulfuron-Methyl 

BEAN SEED PROTECTANT® see. . .Captan 

BEET-KLEEN® see. . .Propham 

BEISTERGARD® see. . .Captan 

BELCO® see. . .Dieldrin 

Bell mine see. . .Calcium Hydroxide 

BELL M I N E P U L V E R I Z E D LIMESTONE® see. . 

Calcium Carbonate 

BELMARK® see. . .Fenvalerate 

BELT® see. . .Chlordane 

BENATOL® see. . .Benzyl Alcohol 

BENCARB® see. . .Thiobencarb 

Bencarbate see. . .Bendiocarb 

BENDAZIM® see. . .Carbendazim 

BENDEX® see. . .Fenbutatin Oxide 

Bendiocarbe see. . .Bendiocarb 

BENDIOXIDE® see. . .Bentazon 

BENEFECT® see. . .Thymol 

BENEFEX® see. . .Benefin 

BENEX® see. . .Benomyl 

Benfluralin see. . .Benefin 

Benfluraline see. . .Benefin 

BENFOS® see. . .Dichlorvos 

Benfuracarb see. . .Benfuracarb 

BEN-HEX® see. . .Lindane 

BENIT® see. . .Propiconazole 

BENLAT® see. . .Benomyl 

BENLATE® see. . .Benomyl 

Benomilo (Spanish) see. . .Benomyl 

BENOMYL® 5 0 W see. . .Benomyl 

BENOSAN® see. . .Benomyl 

Bensonitrile, 3 ,5-dibromo-4-hydroxy- see. . .Bromoxynil 

Bensulfoid see. . .Sulfur 

BENSUMEC® see. . .Bensulide 

BENTALOL® see. . .Benzyl Alcohol 

BENTAZONE® see. . .Bentazon 

BENTA® see. . .Bentazon 

BENTHIOCARB® see. . .Thiobencarb 

B E N T O X 10® see. . .Lindane 

Benz-o-chlor see. . .Chlorobenzilate 

BENZ-O-CHLOR® see. . .Chlorobenzilate 

BENZABAR® see. . .Trichlorobenzoic Acid 

BENZAC® s e e . . .Trichlorobenzoic Acid 

Benzalkonium chloride see. . .Zilkonium Chloride 

Benzamide see. . .Flutolanil 

BENZAMIDE® see. . .Pronamide 

Benzamide, , V - [ ( ( 4 - c h l o i O p h e n y l ) a m i n o ) c a r b o n y l ] - 2 , 6 -

difluoro see. . .Diflubenzuron 

Benzamide, 5-[2-chloro-4-(trifluoromethyl)phenoxy]-/V-

(methylsulfonyl)-2-nitro- see. . .Fomesafen 

Benzamide, /V-[((3,5-dichloro-4-{ {3-chloro-5-

(trifluoromethyl)-2-

pyridinyl}oxy}phenyl)amino)carbonyl]-2,6-dif luoro- see. 

Chlorfluazuron 

Benzamide, 3,5-dichloro-/V-(l , l -dimethyl-2-propynyl) 

see. . .Pronamide 

Benzamide , JV-[((3,5-dichloro-4-( 1,1,2,2-

tetrafluoroethoxy)phenyl)amino)carbonyl]-2,6-dif luoro-

see. . .Hexaflumuron 

Benzamide, 2,6-dimethoxy-/V-[3-( 1 -ethyl-1 -

methylpropyl)-5-isoxazolyl]- see. . .Isoxaben 
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Benzamide, 7V-[3-( 1 -ethyl- l -methylpropyl)-5- isoxazolyl]-

2,6-dimethoxy- see. . . Isoxaben 

Benzamizole s e e . . . Isoxaben 

Benzenamine, /V-butyl-A L e thyl-2,6-dini tro-4-

(trifluoromethyl)- see. . .Benefin 

Benzenamine, A / - (2-chloroethyl)-2,6-dinitro-/V-propyl-4-

(trifluoromethyl)- see. . .Fluchloralin 

Benzenamine, yV-(cyclopropylmethyl)-2,6-dinitro-/V-

propyl-4-(trif luoromethyl)- see. . .Profluralin 

Benzenamine, 2,6-dichloro-4-nitro- see. . .Dichloran 

Benzenamine, 3,4-dimethyl-2,6-dinitro-A ' - ( l -ethylpropyl)-

see. . .Pendimethalin 

Benzenamine, 4-( 1,1 -dimethylethyl)-7V-( 1 -methylpropy 1)-

2,6-dinitro- see. . .Butralin 

Benzenamine, 2,6-dinitro-yV,A L dipropyl-4-

(trifluoromethyl-) see. . .Trifluralin 

Benzenamine, 4-ethoxy-/V-(5-nitro-2furanyl)methylene-

see. . .Nitrofen 

Benzenamine, 7V-ethyl-A ' -(2-methyl-2-piOpenyl)-2,6-

dinitro-4-(trifluoromethyl)- see. . .Lindane 

Benzenamine, 7V-( l -e thylpropyl)-3 ,4-dimethyl-2 ,6 -dinit iO-

see. . .Pendimethalin 

Benzenamine, 4-( l-methylethyl)-2,6-dinit iO- /v T , /V-

dipropyl- see. . . Isopropalin 

1,3-Benzenedicarbonitri le,2,4,6,6-tetrachloro- see. . 

Chlorothalonil 

Benzeneacetamide, /V.iV-dimethyl-a-phenyl- see. . 

Diphenamid 

Benzeneacetic acid, 4-chloiO-a-(4-chlorophenyl)-a-

hydroxy-,ethyl ester see. . .Chlorobenzilate 

Benzeneacetic acid, 4-chloro-a- ( l -methyle thyl ) - , cyano(3-

phenoxyphenyl)methyl ester see. . .Fenvalerate 

Benzeneacetic acid, 4-chloro-a- ( l -methyle thyl ) - , cyano 

(3-phenoxyphenyl)methyl ester, [.y-(R*,R*)]- see. . 

Esfenvalerate 

Benzeneacetic acid, 4- (d i f luoromethoxy)-a- ( l -

methylethyl)-, cyano(3-phenoxyphenyl)methyl ester see. 

.Flucythrinate 

Benzeneacetic acid, 2,3,6-tr ichloro- see. . .Fenac 

Benzene, (acetoxymercuri)- see. . .Phenylmercury 

Acetate 

Benzene, (acetoxymercurio) see. . .Phenylmercury 

Acetate 

Benzeneamine, 4,4 ' -cabonimidoylbis[n-dimethyl- see. . 

Auramine 

Benzeneamine, 2 ,6 -d in i t ro -A ' ,A ' -d ip iOpyl -4 -

(trifluoromethylaniline) see. . .Trifluralin 

Benzenecarbinol see. . .Benzyl Alcohol 

Benzenecarboxylic acid see. . .Benzoic Acid 

Benzene, 2-chloro- l - (3-e thoxy-4-ni t rophenoxy)-4-

(trifluoromethyl)- (9CI) see. . .Oxyfluorfen 

Benzene, l -chloro-2-methyl- see. . . oChloro to luene l 

1,3-Benzenediamine, 2 ,6-d in i t ro- /V ' , /v ' ' -d ipiOpyl -4-

(trifluoromethyl)- s e e . . .Prodiamine 

Benzene, dichloro- see. . . joara-Dichlorobenzene 

Benzene, 1,4-dichloro- see. . . / w a - D i c h l o r o b e n z e n e 

Benzene, /7 -d ichloro- see. . .para-Dichlorobenzene 

Benzene, l , r - (2 ,2-dichloroethyl idene)bis(4-ethyl- see. . 

Ethylan 

Benzene, 2 ,4-dichloro- l - (4-ni t rophenoxy)- see. .Ni t rofen 

Benzene, 1 -[(2-(4-ethoxyphenyl)-2-

methylpropoxy)methyl]-3-phenoxy- see. . .Ethofenprox 

Benzene fluoride see. . .Fluorobenzenc 

Benzene, fluoro- see. . .Fluorobenzene 

Benzeneformic acid see. . .Benzoic Acid 

Benzene hexachloride see. . .Lindane 

a-Benzenehexachlor ide see. . .Hexachlorocyclohexanes 

/?-Benzenehexachloride see. . .Hexachlorocyclohexanes 

γ-Benzene hexachloride see. . .Lindane 

(5-3-Benzenehexachloride see. . .Hexachlorocyclohexanes 

Benzene hexachlor ide-a- isomer see. 

Hexachlorocyclohexanes 

Benzene hexachlor ide-gamma isomer see. . .Lindane 

Benzene- / ram-hexachlor ide see. 

.Hexachlorocyclohexanes 

Benzene, hexachloro- see. . .Hexachlorobenzene 

Benzenemethanoic acid see. . .Benzoic Acid 

Benzenemethanol see. . .Benzyl Alcohol 

Benzenemethanol , 4-chloro-a(-4-chlorophenyl)-« . -

( tr ichloromethyl)- see. . .Dicofol 

Benzene, methoxy see. . .Anisole 

Benzene, pentachloronitro- see. . .Quintozene 

Benzenesulfonamide, 2-(2-chloroethoxy)-A'-[((4-methoxy-

6-methyl- l ,3 ,5- t r iazin-2-yl)amino)carbonyl]- see. . 

Triasulfuron 

Benzenesulfonamide, 2-chloro-/V-[((4-methoxy-6-methyl-

1,3, 5- t r iaz in-2 -yl )amino)carbonyl]- see. . .Chlorsulfuron 

Benzenesulfonamide, 4-(dipropylamino)-3,5-dini t ro- see. 

Oryzalin 

Benzenesul fonamide ,p -hydiOxy - /V, /V-dimethyl - , O e s t e r 

w i t h 0 , 0 - d i m e t h y l phosphorothioate see. . .Famphur 

Benzene sulfonic acid, dodecyl- see. . 

Dodecylbenzenesulfonic Acid 

Benzene sulphonic acid, dodecyl- see. 

.Dodecylbenzenesulfonic Acid 

Benzenesulfonic acid, dodecyl- , compounded with 2,2',2"-

ni t r i lo t r is [e thanol] ( l : l ) see. . .Triethanolamine 

Dodecylsenzene Sulfonate 

Benzene sulfonic acid, dodecyl ester see. . 

Dodecylbenzenesulfonic Acid 

Benzene sulphonic acid, dodecyl ester see. . 

Dodecylbenzenesulfonic Acid 

Benzene, l , r - (2,2,2- t r ichloroethyl idene)bis(4-chloro) 

see. . .DDT 

Benzene, 1,1 ' -(2,2,2-tr ichloroethylidene)bis[4-methoxy-] 

see. . .Methoxychlor 

BENZEX® see. . .Hexachlorocyclohexanes 

Benzhydrol , 4,4 '-dichloro-.alpha.-( tr ichloromethyl)- see. . 

Dicofol 

Benzilan see. . .Chlorobenzilate 

BENZILAN® see. . .Chlorobenzilate 

Benzilic acid, 4,4'-dichloro-,ethyl ester see. . 

Chlorobenzilate 

2-Benzimidazolecarbamic acid, l -(butylcarbamoyl)- , 

methyl e s t e r see. . .Benomyl 
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Benzimidazole-2-carbamic acid, methyl ester see. . 

Carbendazim 

Benzimidazole, 2-(4-thiazolyl)- see. . .Thiabendazole 

l / / -Benzimidazole , 2-(4-thiazolyl)- see. . .Thiabendazole 

/V-2-(Benzimidazolyl) carbamate see. . .Carbendazim 

l / / -Benzimidazol-2-ylcarbamic acid methyl ester see. . 

Carbendazim 

4-(2-Benzimidazolyl) thiazole see. . .Thiabendazole 

Benzin see. . .Naphthas 

Benzinoform see. . .Carbon Tetrachloride 

Benzoate see. . .Benzoic Acid 

Benzoate of soda see. . .Sodium Benzoate 

Benzoate sodium see. . .Sodium Benzoate 

BENZOBOR® see. . .Trichlorobenzoic Acid 

1,3-Benzodioxole, 5-[(2-(2-butoxyethoxy)ethoxy)methyl]-

6-propyl- see. . Piperonyl Butoxide 

1,3-Benzodioxole, 2,2-dimethyl-1,3-benzodioxol-4-ol 

methylcarbamate see. . .Bendiocarb 

1,3-Benzodioxole, 2,2-dimethyl-4-(/V-methylcarbamato)-

see. . .Bendiocarb 

l ,3-Benzodioxol-4-ol , 2 ,2-dimethyl- ,methylcrbamate see. 

.Bendiocarb 

α-Benzoepin see. . .Endosulfan 

ß-Benzoepin s e e . . .Endosulfan 

Benzoesaeure (German) see. . .Benzoic Acid 

Benzoesaeure (Na-salz) (German) see. . .Sodium 

Benzoate 

7-Benzofuranol, 2,3-dihydro-2,2-dimethyl- , 

methylcarbamate see. . .Carbofuran 

5-Benzofuranol, 2-ethoxy-2,3-dihydro-3,3-dimethyl- , 

methanesulfonate (+)- see. . .Ethofumesate 

Benzofuroline see. . .Resmethrin 

Benzoic acid, 3-amino-2,5-dichloro- see. . .Chloramben 

Benzoic acid, 2-[((((4,6-bis(dif luoromethoxy)-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]- , methyl 

ester see. . .Primisulfuron-Methyl 

Benzoic acid, 2-chloro-6-[(4,6-dimethoxy-2-

pyrimidinyl)thio]-, sodium salt (9C1) see. . .Pyrithiobac-

Sodium 

Benzoic acid, 3-chloro-2-[((5-ethoxy-7-

f luoro( l ,2 ,4) t r iazolo( l ,5-c)pyr imidin-2-

yl)sulfonyl)amino]-, methyl ester see. . .Cloransulam-

methyl 

Benzoic acid,2-[((((4-chloro-6-methoxy-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]- ,ethyl ester 

see. . .Chlorimuron-ethyl 

Benzoic acid, 5-(2-chloro-4-(tr if luoromethyI)phenoxy)-2-

nitro- s e e . . .Acifluorfen 

Benzoic acid, 5-[2-chloro-4-(tr if luoromethyl)phenoxy]-2-

nitro-2-ethoxy-l -methyl-2-oxoethyl ester see. . Lactofen 

Benzoic acid, 3,6-dichloro-2-methoxy- see. . .Dicamba 

Benzoic acid, 3,6-dichloro-2-methoxy-, sodium salt (9C1) 

see. . .Sodium Dicamba 

Benzoic acid, 5-(2,4-dichlorophenoxy)-2-nitro- , methyl 

ester see. . .Bifenox 

Benzoic acid, 2-(4 ,5-dihydro-4-methyl-4-( l -methylethyl)-

5-xa\--l / /- imidazol-2-yl)-4 (or 5)-methyl-, methyl ester 

see. . . Imazethabenz 

Benzoic acid, 2-[((((4-(dimethylamino)-6-(2,2,2-

tr i f luoroethoxy)- l ,3 ,5- tr iazin-2-

yl)amino)carbonyl)amino)sulfonyl]-3-methyl- , methyl 

ester see. . .Triflusulfuron-Methyl 

Benzoic acid, 3,5-dimethyl-, 1 - ( ] , 1 -dimethylethyl)-2-(4-

ethylbenzoyl)hydrazide see. . .Tebufenozide 

Benzoic acid, 4- [ ( ( ( ( l ,3-d imethyl -5-phenoxy- l /7-pyrazol -

4-yl)methylene)amino)oxy)methyl]- , 1,1-dimethylethyl 

ester, (E)- see. . .Fenpyroximate 

Benzoic acid, 2-[((((4,6-dimethyl-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]- , methyl 

ester see. . .Sulfometuron-Methyl 

Benzoic acid, o-[(3-(4,6-dimethyl-2-

pyrimidinyl)ureido)sulfonyl]- , methyl ester see. . 

Sulfometuron-Methyl 

Benzoic acid, 2-[(((((4,6-dimethoxy-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl)methyl]- , 

methyl ester see. . .Bensulfuron-methyl 

Benzoic acid, 2-[ ( ( ( (4-e thoxy-6-(methylamino)- l ,3 ,5-

tr iazin-2-yl)amino)carbonyl)amino)sulfonyl]- , methyl 

ester see. . .Ethametsulfuron-methyl 

Benzoic acid, 2- [ (e thoxy-(( l -

methylethyl)amino)phosphinothioyl)oxy]- , 1 -methylethyl 

ester see. . .Isofenphos 

Benzoic acid, 2 - [ (e thoxy(( l -

methylethyl)amino)phosphinothioyl)oxy]- , 1 -methyl ester 

see. . .Isofenphos 

Benzoic acid, 2-hydroxy- see. . .Salicylic Acid 

Benzoic acid, 3 - methoxy-2-methyl-2-(3 ,5-

nimethylbenzoyl) -2-( l , l -n imethyle thyl )hydrazide (9CI) 

see. . .Methoxyfenozide 

Benzoic acid, 2-[((((4-methoxy-6-methyl- l ,3,5-triazin-2-

yl)amino)carbonyl)amino)sulfonyl]- methyl ester see. 

.Metsulfuron-methyl 

Benzoic acid, 2-[((((4-methoxy-6-methyl- l ,3,5-triazin-2-

yl)methylamino)car bonyl)amino)sulfonyl]- , methyl ester 

see. . .Tribenuron-Methyl 

Benzoic acid, 2-[( ( ( (4-methoxy-6-methyl- l ,3 ,5- t r iazin-2-

yl)-A r -methylamino)carbonyl)amino)sulfonyl]- , methyl 

ester see. . .Tribenuron-Methyl 

Benzoic acid, 2- [ ( l -naphthalenylamino)carbonyI] - see. . 

Napta lam 

Benzoic acid, 2-[(a-naphthalenylamino)carbonylJ- see. 

Naptalam 

Benzoic acid, sodium salt see. . .Sodium Benzoate 

Benzonitri le, 2 ,6-dichloro- see. . .Dichlobenil 

Benzonitr i le, 3 ,5-dibromo-4-hydroxy- see. . .Bromoxynil 

Benzophosphate see. . .Phosalone 

2H-1 -Benzopyran-2-one, 3-(3-[4 '-bromo( 1,1 '-biphenyl)-4-

yl]-3-hydroxy-1 -phenylpropyl)-4-hydroxy- see. 

.Bromadiolone 

Benzopyrano(3,4-b)furo(2 ,3-H)( l )benzopyrano-6(6a/7)-

one, 1,2,12,12a-tetrahydro-8,9-dimethoxy-2-( 1 -

methylethenyl)- , [2R(-2a ,6aa , 12aa)] see. . .Rotenone 

2H-1 -Benzopyran-2-one,4-hydroxy-3-(3-oxo-1 -

phenylbutyl)- see. . .Warfarin 

2H- l -Benzopyran-2 -one , 4-hydroxy-3-( 1,2,3,4-

te t rahydro- l -naphthalenyl) - see. . .Coumatetralyl 
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1H-2,1,3-Benzothiadiazin-4(3H)-one, 3-( 1 -methylethyl)-, 

2,2-dioxide see. . .Bentazon 

3(2W)-Benzothiazoleacetic acid, 4-chloro-2-oxo-, ethyl 

ester see. . .Benazolin Ethyl 

2-(2-Benzothiazolyloxy)-A L methyl-/V-phenylacetamide 

see. . .Mefenacet 

2-(l ,3-Benzothiazol-2-yloxy)-/V-methylacetanil ide see. 

Mefenacet 

Benzotriazine derivative of an ethyl di thiophosphate see. 

Azinphos-ethyl 

Benzotriazine derivative of a methyl di thiophosphate see. 

.Azinphos-methyl 

Benzotr iazinedi thiophosphoric acid d imethoxy ester see. 

Azinphos-methyl 

Benzoyl cyanide-o-(diethoxyphosphinothioyl)oxime see. 

Phoxim 

BENZPHOS® see. . .Phosalone 

Benzulfide see. . .Bensulide 

Benzyfuroline see. . .Resmethrin 

Benzyladenine see. . .6-Benzaldenine 

yV-Benzyladenine see. . .6-Benzaldenine 

Ν 6 -Benzyladenine see. . .6-Benzaldenine 

Benzyl a lcohol ,2 ,4-dichloro-a-(chloromethylene)- , 

Diethyl phosphate see. . .Chlorfenvinphos 

Benzyl alcohol, 2 ,4,5-tr ichloro-a-(chloromethylene)- , 

dimethyl phosphate see. . .Tetrachlorvinphos 

Benzylaminopurine see. . .6-Benzaldenine 

6-(BenzyIamino)purine see. . .6-Benzaldenine 

6-(/V-Benzylamino)purine see. . .6-Benzaldenine 

yV 6 -(Benzylamino)purine see. . .6-Benzaldenine 

5-Benzylfurfuryl chrysanthemate see. . .Resmethrin 

(5-Benzyl-3-furyl)methyl chrysanthemate see. . 

Resmethrin 

5-Benzyl-3-furylmethyl(+)-trans-chrysanthemate see. 

Resmethrin 

5-Benzyl-3-furylmethyl (±)-c /5 , - rrora-chrysanthemate see. 

Resmethrin 

(5-Benzyl-3-furyl)methyl 2,2-dimethyl-3-(2-

methylpropenyl)cyclopropanecarboxylate see. 

Resmethrin 

5-Benzyl-3-furylmethyl(l RS)-m, / r imy-2 ,2-d imethyl -3- (2-

methylprop- l -enyl)cyclopropanecarboxyla te see. 

Resmethrin 

i /- ira«i(5-Benzyl-3-furyl)methyl 2,2-dimethyl-3-(2-

methylpropenyl) cyclopropanecarboxylate see. 

Resmethrin 

5-Benzyl -3- fury lmethyl ( lRS,3RS; lRS,3SR)-2 ,2-

dimethyl-3-(2-methylprop-1-

enyl)cyclopropanecarboxylate see. . .Resmethrin 

5-Benzyl-3-furylmethyl( 1 RS)-(Z),(E)-2,2-dimethyl-3-(2-

methylprop-1 -enyl)cyclopropanecarboxylate see. 

Resmethrin 

BENZYLICUM® see. . .Benzyl Alcohol 

Benzyl ideneacetaldehyde see. . .Cinnamaldehyde 

Benzytol see. . .4-Chloro-3,5-xylenol 

BEOSIT® see. . .Endosulfan 

BERCEMA® see. . .Zineb 

B E R C E M A F E R T A M 50® see. . .Ferbam 

B E R C E M A NMC50® see. . .Carbaryl 

BERELEX® see. . .Gibberellic Acid 

BERKMYCEN® see. . .Oxytetracycline Calcium 

BERMAT® see. . .Chlordimeform 

Bernsteinsaeure-2,2-dimethylhydrazid (German) see. . 

Daminozide 

B E S T M A G - C H L O R DEFOLIANT® see. . .Sodium 

Chlorate 

BESTOX® see. . .a /p /7a -Cypermethrin 

BES®602 see. . .Fipronil 

BETAMEC® see . . .Bensulide 

BETAMIX® see. . .Phenmedipham 

B E T A M I X ® 7 0 W P see. . .Desmedipham 

BETANAL® see. . .Ethofumesate 

BETANAL® see. . .Phenmedipham 

BETANAL®-475 see. . .Desmedipham 

BETANAL® A M see. . .Desmedipham 

BETANEX® see. . .Desmedipham 

BETANEX® 70 W P see. . .Desmedipham 

BETAPAL® see. . .Naphthoxyacet ic Acid 

BETASAN® s e e . . .Bensulide 

Β ETAS AN-E® see. . .Bensulide 

BETASAN-G® see. . .Bensulide 

BETHRODINE® see. . .Benefin 

BETOXON® see. . .Naphthoxyacet ic Acid 

Bexol see. . .Lindane 

BEXTON® see. . .Propachlor 

B F P O see. . .Dimefox 

BFV see. . .Formaldehyde 

B H C see. . .Hexachlorocyclohexanes 

B H C see. . .Lindane 

a - B H C see. . .Hexachlorocyclohexanes 

/ / -BHC see. . .Hexachlorocyclohexanes 

y-BHC see. . .Lindane 

(5-BHC see. . .Hexachlorocyclohexanes 

gamma-BHC see. . .Lindane 

BH 2,4-D® see. . .2,4-D 

BH 2,4-DP® see. . .Dichlorprop 

BH D A L A P O N see. . .Dalapon 

BH D O C K KILLER® see. . .Maleic Hydrazide 

BH M C P A see. . .MCPA 

BH MECOPROP® see. . .Mecoprop 

BH Prefix D® see. . .Dichlobenil 

BH R A S I N O X R® see. . .Dalapon 

BH T O T A L (FORMULATION)® see. . .Dalapon 

BHULAN® see. . .Benefin 

BIARBINEX® see. . .Heptachlor 

Bibenzene see. . .Biphenyl 

B1BESOL® see. . .Dichlorvos 

Bicam ULV see. . .Bendiocarb 

Bicarburretted hydrogen see. . .Ethylene 

BICEP® see. . .Atrazine 

BICEP® see. . .Metolachlor 

Bichloro- see. . .Dichloroacetic Acid 

Bichlorendo (Spanish) see. . .Mirex 

Bichloride of mercury see. . .Mercuric Chloride 

Bichloroacetic acid see. . .Dichloroacetic Acid 

1,2-Bichloroethane see. . .Ethylene Dichloride 
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Bipyridinium, l , l ' -d imethyl-4 ,4 ' - , dichloride see. . 

Paraquat 

4,4 '-Bipyridinium, 1,1'-dimethyl-, dichloride see. . 

Paraquat 

4,4-Bipyridinium, Ι ,Γ-dimethyl- , bis(methyl sulfate) see. 

Paraquat Methosulfate 

BIRGIN® see. . .Propham 

BIRLANE® see. . .Chlorfenvinphos 

B I R L A N E LIQUID® see. . .Chlorfenvinphos 

S-[ 1,2-Bis(aethoxy-carbonyl)-aethyl]-(9,0-dimethyl-

di thiophosphat (German) see. . .Malathion 

2,4-Bis(aethylamino)-6-chlor- l ,3 ,5- t r iazin (German) see. 

Simazine 

2 ,2-Bis( />anisyl ) -1 , l , l - t r ichloroethane see. . 

Methoxychlor 

BISTAR® see. . .Bifenthrin 

Bis(bisdimethylainino)phosphonousanhydride see. . 

Octamethyl Diphosphoramide 

Bis(bisdimethylamino)phosphoric anhydride see. . 

Octamethyl Diphosphoramide 

Bis(bisdimethylaminophosphonous)anhydride see. . 

Octamethyl Diphosphoramide 

Bis-bisdimethylaminophosphonous anhydride see. . 

Octamethyl Diphosphoramide 

l ,3-Bis(carbamoylthio)-2-(A / ,A / -d imethylamino)propane 

hydrochloride see. . .Cartap Hydrochloride 

S-[ l ,2-Bis(carbethoxy)ethyl] 0,0-

dimethyldi thiophosphate see. . .Malathion 

Bis(2-chloroethyl) ether see. . .Dichloroethyl Ether 

Bis(ß-chloroethyl) ether see. . .Dichloroethyl Ether 

Bis(chlorohydroxyphenyl)methane see. . .Dichlorophene 

Bis(5-chloro-2-hydroxyphenyl)methane see. 

.Dichlorophene 

0,0,-Bls(p-

chlorophenyl)acet imidoylphosphoramidothioate see. . 

Phosacetim 

0,0,-Bis(4-chlorophenyl) /V-

acet imidoylphosphoramidothioate see. . .Phosacetim 

Q Q - B i s ( 4 - c h l o r o p h e n y l ) ( 1 -

iminoethyOphosphoramidothioic acid see. . .Phosacetim 

0 ,a -Bis (4-ch lorophenyl ) ( l -

iminoethyl)phosphoramidothioate see. . .Phosacetim 

3,6-Bis(2-chlorophenyl)- l ,2 ,4 ,5- te t razine see. . 

Clofentezine 

l , l -Bis-( /?-chlorophenyl)-2,2,2-tr ichloroethane see. . 

D D T 

2,2-Bis(jD-chloiOphenyl)- l , l - t r ichloroethane see. . .DDT 

a,«-Bis(p-chlorophenyl)-/?,/5.,/3-tnchlorethane see. . .DDT 

1, l - B i s ( 4 - c h l o i O p h e n y l ) - 2 , 2 , 2 - t r i c h l o r o e t h a n o l see. 

.Dicofol 

l , l -Bis(jO-chlorophenyl)-2,2,2-tr ichloroethanol see. . 

Dicofol 

Bisclofentezin s e e . . .Clofentezine 

Bis(2-cloroetil)eter (Spanish) see. . .Dichloroethyl Ether 

Bis(S-(diethoxyphosphinothioyl)mercapto)methane see. . 

Ethion 

(Bis(diethylamino)thioxomethyl) disulphide see. . 

Disulfiram 

Bichlorure d'ethylene (French) see. . .Ethylene Dichloride 

Bichlorure de mercure (French) see. . .Mercuric Chloride 

Bichlorure de propylene (French) see. . .1,2-

Dichlorophene 

BIDIPHEN® see. . .Bithionol 

Bidiphenbis(2-hydroxy-3,5-dichlorophenyl) sulfide see. 

Bithionol 

B1D1RL® see. . .Dicrotophos 

BIDRIN® see. . .Dicrotophos 

BIDRIN-R® see. . .Dicrotophos 

BIDRIN (SHELL)® see. . .Dicrotophos 

BIFEX® see. . .Propoxur 

BIFLEX® see. . .Bifenthrin 

BILARCIL® see. . .Trichlorfon 

BILEVON® see. . .Hexachlorophene 

BILOBORN® see. . .Monocrotophos 

BILOBRAN® see. . .Monocrotophos 

BILORIN® see. . .Formic Acid 

BILOXAZOL® see. . .Bitertanol 

BINNELL® see. . .Benefin 

BIO 5,462® see. . .Endosulfan 

BIOALLETHRIN® see. . .Allethrins 

B I O A L L E T H R I N TECHNICAL® see. . .Allethrins 

Bioaltrina see. . .Allethrins 

BIOCHEK® see. . . l ,2 -Dibromo-2 ,4-d icyanobutane 

Biocide see. . .Acrolein 

BIOCLEAR® see. . . l ,2 -Dibromo-2 ,4-d icyanobutane 

BIODAC® see. . .Ethylene Oxide 

BIOMET® 12 R O D E N T R E P E L L E N T see. . .Tributyltin 

Chloride 

Bioneopynamin see. . .Tetramethrin 

B I O - Q U A T 50-24® see. . .Zilkonium Chloride 

B I O Q U E S T see. . .Sodium Dimethyldi thiocarbamate 

BIOQUIN® see. . .Copper( l I ) -8-hydroxyquinol ine 

BIOQUIN ®-l see. . .Copper(II)-8-hydroxyquinol ine 

Bioresmethrin (d-lrans isomer) see. . .Resmethrin 

BIORESMETHRIN® see. . .Resmethrin 

BIO SLIME® see. . .4-ChIoro-3,5-xylenol 

BIOSTAT® PA see. . .Oxytetracycline Calcium 

BIOTHION® see. . .Temephos 

B I O T R E A T see. . .Sodium Dimethyldi thiocarbamate 

BIOXONE® see. . .Methazole 

Biphenthrin see. . .Bifenthrin 

1,1 '-Biphenyl see. . .Biphenyl 

4-Biphenylacetic acid,2-fluoroethyl ester see. . .Fluenetil 

( l , l ' -B ipheny l ) -4 -ace t i c acid, 2-fluoroethyl ester see. . 

Fluenetil 

[ l , l ' -Biphenyl]-2,2 ' -diyl oxide see. . .Dibenzofuran 

2,2 '-Biphenylene oxide see. . .Dibenzofuran 

2-Biphenylol see. . .o-Phenylphenol 

o-Biphenylol see. . .o-Phenylphenol 

( l , l ' -Biphenyl ) -2-o l see. . .o-Phenylphenol 

2,2 '-Biphenylyleme oxide see. . .Dibenzofuran 

/?-[( 1,1 ' -Biphenyl)-4-yloxy]-«-( 1,1 -dimethylethyl)-1H-

1,2,4-triazole-l-ethanol see. . .Bitertanol 

3-(3,1,1 ' -Biphenyl-4-yl-1,2,3,4-tetrahydro-1 -napthalenyl)-

4-hydroxy- l (2A r ) -benzopyran-2-one see. . .Difenacoum 



 

Bis-O,0-die thylphosphor ic anhydride see. . .TEPP 

Bis -0 ,0 -d ie thy lphosphoro th ion ic anhydride see. . 

Sulfotepp 

Bis(diethylthiocarbamoyl) disulfide see. . .Disulfiram 

BisOV.N-diethylthiocarbamoyl) disulfide see. . Disulfiram 

Bis(/V,/V-diethylthiocarbamoyl) disulphide see. 

Disulfiram 

Bis(diethylthiocarbamoyl) sulfide see. . .Thiram 

3-[4,6-Bis(difluoromethoxy)-pyrimidin-2-yl]-1 -

(methoxycarbonylphenylsulfonyl)urea see. 

Primisulfuron-Methyl 

Bis(dimethylamido)f luorophosphate see. . .Dimefox 

Bis(dimethylamido)f luorophosphine oxide see. .Dimefox 

Bis(dimethylamido)phosphoryl fluoride see. . .Dimefox 

Bis[(dimethylamino)carbonothioyl] disulfide see. Thiram 

Bis[(dimethylamino)carbonothioyl] disulphide see. 

Thiram 

Bis(dimethyIamino)fluorophosphate see. . .Dimefox 

Bisdimethylaminofluorophosphine oxide see. . .Dimefox 

Bis(dimethyldi thiocarbamate de zinc) (French) see. 

Ziram 

Bis(dimethyldi thiocarbamato)zinc see. . .Ziram 

Bis - />(0 ,0 -d imethy l 0-phenylphosphorothioate)sulf ide 

see. . .Temephos 

Bis(dimethylthiocarbamoyl) disulfide see. . .Thiram 

Bis(dimethylthiocarbamoyl) disulphide see. . .Thiram 

Bis-0,<9-di-/ i-propylphosphorothionic anhydride see. 

Aspon® 

Bis (di thiophosphatede 0 , 0 - d i e t h y l e ) de 5,S'-methylene 

(French) see. . .Ethion 

Bis(dithiophospate de 0 , 0 - d i e t h y l e ) de S,S'-(\,4-

dioxanne-2,3-diyle) (French) see. . .Dioxathion 

S-[ 1 ,2-Bis(ethoxy-carbonyl)-ethyi]-0,O-dimethyl-

dithiophosfaat (Dutch) see. . .Malathion 

l ,2-Bis(3-(ethoxycarbonyl)-2- thioureido)benzene see. 

Thiophanate-Methyl 

^ - [ l ^ -Bi s i e thoxyca rbonyOethy l ] 0 , 0 - d i m e t h y l 

phosphorodithioate see. . .Malathion 

5-1 ,2-Bis (e thoxycarbonyl )e thyl -0 ,0-

dimethylthiophosphate see. . .Malathion 

1,2-Bis[3-(ethoxycarbonyl)thioureido]benzene see. 

Thiophanate-Methyl 

l ,2-Bis(ethoxycarbonyl thioureido)benzene see. 

.Thiophanate-Methyl 

2,4-Bis(ethylamino)-6-chloro-i- t r iazine s e e . . .Simazine 

l , l -Bis(p-ethylphenyl)-2 ,2-dichloroethane s e e . . .Ethylan 

5-[ l ,2-Bis(etossi-carboni l ) -et i l ] -0 ,0-dimeti l -di t iofosfato 

(Italian) see. . .Malathion 

Bis(2-hydroxy-5-chlorophenyl)methane see. 

.Dichlorophene 

Bis(2-hydroxy-3,5, 6- tr ichlorophenyl)methane see. 

Hexachlorophene 

2,4-Bis( isopropylamino)-6-chloro-i- t r iazine see. . 

Propazine 

2,4-Bis(isopropylamino)-6-ethylthio-S-tr iazine see. . 

Dipropetryn 

2,4-Bis( isopropylamino)-6-methoxy-s-tr iazine see. . 

Prometon 
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2,4-Bis( isopropylamino)-6-(methylmercapto)-S-tr iazine 

see. . .Prometryn 

2,4-Bis(isopropylamino)-6-(methylthio)-S-tr iazinc see. . 

Prometryn 

2,4-Bis( isopropylamino)-6-(methyl thio)- l ,3,5-triazine 

see. . .Prometryn 

1,4-Bis(methanesulfonoxy)butane see. . .Busulfan 

[ l ,4-Bis(methanesulfonyloxy)butane] see. . .Busulfan 

I, l -Bis( />methoxyphenyl)-2,2,2- tr ichloroethane see. . 

Methoxychlor 

2 ,2 -Bis ( />methoxyphenyl ) - l , l , l - t r i ch loroe thane see. . 

Methoxychlor 

Bis( l -methyle thyl) carbamothioic acid, S-(2,3-dichloro-2-

propenyl)ester see. . .Diallate 

A / ,A f ' -Bis(l-methylethyl)-6-(methylthio)-l ,3,5-tr iazine-2,4-

diamine see. . .Prometryn 

iV. /V ' -Bisi l -methylethyO-o-methylthio-FS^-tr iazine^^-

diamine see. . .Prometryn 

aO,-Bis( l -methylethyl)-5-[2-((phenylsulfonyl) 

amino)ethyl]pheosphorodi thioate see. . .Bensulide 

Bismethomylthioether see. . .Thiodicarb 

Bis(2-methylpropyl)carbamothioic acid-5-ethyl ester sec. 

Butylate 

Bis-(0- l -methyl thioethyl imino ) - ,V -methylcarbamic acid)-

/V./V-sulfide see. . .Thiodicarb 

Bis(8-oxyquinol ine)copper see. . .Copper(II)-8-

hydroxyquinoline 

Bis(pentachlor-2,4-cyclopentadien- l -yl) see. .Dienochlor 

Bis(pentachlorocyclopentadienyl) see. . .Dienochlor 

Bis(pentachloro-2,4-cyclopentadien- l -yl ) see. Dienochlor 

2 ,4-Bis(propylamino)-6-chlor- l ,3,5-triazin (German) see. 

Propazine 

Bis(8-quinolinato)copper see. . .Copper(I l ) -8-

hydroxyquinoline 

Bis(8-quinolinolato)copper see. . .Copper( l l ) -8-

hydroxyquinol ine 

Bis (8 -qu ino l ino la to -Nl ,08) -copper see. . .Copper(I l ) -8-

hydroxyquinoline 

Bisulfan see. . .Busulfan 

Bisulphane see. . .Busulfan 

Bis-/v',A',/V',A''-tetramethylphosphoiOdiamidic anhydride 

see. . .Octamethyl Diphosphoramide 

Bis-2,3,5-trichlor-6-hydiOxyfenylmethan (Czech) see. 

Hexachlorophene 

Bis(3,5,6-trichlor o-2-hydroxyphenyl)methane see. 

.Hexachlorophene 

Bis(trineophyltin) oxide see. . .Fenbutatin Oxide 

Bis[tris(/?,/?-dimethylphenethyl)tin]oxide see. .Fenbutatin 

Oxide 

Bis[tr is(2-methyl-2-phenylpiOpyl)t in]oxide see. 

Fenbutatin Oxide 

A / , /V-Bis(2,4-xylyliminomethyl)methylamine see. . 

Amitraz 

BITEMOL® see. . .Simazine 

Bitertanol, fuberidazole see. . .Fuberidazole 

BITERTANOL® see. . .Bitertanol 

BITHION® see. . .Temephos 

BITHIONOL® see. . .Bithionol 



 

1038 Synonym and Trade Name-Cross Index 

BITIN® see. . .Bithionol 

BIVERM® see. . .Phenothiazine 

BLACK LEAF® see. . .Nicotine 

BLADAFUM® see. . .Sulfotepp 

BLADAFUME® see. . .Sulfotepp 

BLADAFUN® s e e . . .Sulfotepp 

BLADAN® see. . .Hexaethyl Tetraphosphate 

BLADAN® see. . .Parathion 

BLADAN® see. . .TEPP 

BLADAN® BASE see. . .Hexaethyl Tetraphosphate 

BLADAN F® see. . .Parathion 

BLADAN M® see. . .Methyl Parathion 

BLADE® see. . .Oxamyl 

BLADEX® see. . .Cyanazine 

BLADEX® 8 0 W P see. . .Cyanazine 

B L A D E X / A T R A Z I N E (2:1) 80W® see. . .Atrazine 

BLADEX-H® (butoxyethyl ester) see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

BLADON® see. . .TEPP 

BLAST® see. . .Bentazon 

BLATTANEX® see. . .Propoxur 

BLATTOSEP® s e e . . .Propoxur 

Blausaeure (German) see. . .Hydrogen Cyanide 

Blauwzuur (Dutch) see. . .Hydrogen Cyanide 

BLAZER® see. . .Acifluorfen 

BLESEL MC® see. . .MCPA 

BLEX® s e e . . .Pir imiphos-Methyl 

BLIGHTOX® see. . .Zineb 

BLITEX® see. . .Ronnel 

BLITEX® see. . .Zineb 

BLITOX® see. . .Copper Oxychlor ide 

BLITOX ® 50 see. . .Copper Oxychlor ide 

BLIZENE® see. . .Zineb 

BLOCKADE® see. . .Prodiamine 

B L O C K E R 4F® see. . .Quintozene 

BLOC® see. . .Fenarimol 

BLOTIC® see. . .Propetamphos 

BLUE CONTROL® see. . .Copper(II)-8-

hydroxyquinoline 

Blue copper see. . .Copper Oxychlor ide 

Blue copper see. . .Copper Sulfate 

B L U E COPPER-50® see. . .Copper Oxychloride 

BLUE-OX® see. . .Zinc Phosphide 

Blue stone see. . .Copper Sulfate 

Blue vitriol see. . .Copper Sulfate 

BMC s e e . . .Carbendazim 

B N M see. . .Benomyl 

B N O A see. . .Naphthoxyacet ic Acid 

BNP 20® see. . .Dinoseb 

BNP 30® see. . .Dinoseb 

BO-ANA® see. . .Famphur 

BOLDO® see. . .Bromadiolone 

BOLERO® see. . .Thiobencarb 

BOLFO® see. . .Propoxur 

BOLL'D® see. . .Ethephon 

BOLL-SET® see. . .Gibberellic Acid 

BOLL-SET® see. . . Indole-3-Butyric Acid 

BOLLS-EYE® see. . .Cacodylic Acid 

BOLLS-EYE® see. . .Sodium Cacodylate 

BOLSTAR® see. . .Sulprofos 

BOMmHgDIER® see. . .Chlorothalonil 

BONALAN® see. . .Benefin 

BONIBAL® see. . .Disulfiram 

B O N I D E C U K E A N D M E L O N DUST® see. . .Rotenone 

B O N I D E B L U E D E A T H R A T KILLER® see. . 

Phosphorus 

BONZ1® see. . .Paclobutrazole 

BOOMER-RID® see. . .Strychnine 

B O O T HILL® see. . .Bromadiolone 

BOOTS® see. . .Amitraz 

BO Q 58-12-315® see. . .Propoxur 

BO-RID® see. . .Hexazinone 

Boracic acid see. . .Borax and Boric Acid 

BORASCU® see. . .Borax and Boric Acid 

BORATEEM® see. . .Sodium Tetraborate 

Borates, tetra, sodium salt, anhydrous see. . .Sodium 

Tetraborate 

Borax ( B 4 N a 2 0 7 - 1 0 H 2 O ) see. . .Sodium Tetraborate 

B O R D E R M A S T E R ® see. . .MCPA 

BOREA® see. . .Bromacil 

B O R E R SOL® see. . .Ethylene Dichloride 

Boric acid (HBO, ) , sodium salt see. . .Sodium 

Metaborate 

BORICIN® see. . .Borax and Boric Acid 

BORICIN® see. . .Sodium Tetraborate 

B O R O C I L EXTRA® see. . .Bromacil 

BOROFAX® s e e . . .Borax and Boric Acid 

BOROFLOW® A/ATA see. . .Amitrole 

BOROLIN® see. . .Picloram 

BORTRAN® see. . .Dichloran 

BORTRYSAN® see. . .Anilazine 

BORUHO® see. . .Propoxur 

BORUHO® 50 see. . .Propoxur 

BOSAN SUPRA® see. . .DDT 

BOS MH® see. . .Maleic Hydrazide 

BOTRAN® see. . .Dichloran 

B O T R I L E X ® see. . .Quintozene 

BOUNDARY® see. . .Metribuzin 

BOUNDRY® see. . .Diuron 

BOVIDERMOL® see. . .DDT 

BOVINOX® see. . .Trichlorfon 

BOVIZOLE® see. . .Thiabendazole 

BP 736® see. . .Binapacryl 

BP 855® see. . .Binapacryl 

BPF see. . .Dimefox 

BPPS see. . .Propargite 

B R A S S I C O L ® see. . .Quintozene 

B R A S S I C O L 75 ® see. . .Quintozene 

B R A S S I C O L E A R T H C I D E ® see. . .Quintozene 

B R A S S I C O L S U P E R ® see. . .Quintozene 

BRAVO® see. . .Chlorothalonil 

BRAVO® 6F see. . .Chlorothalonil 

BRAVO® 500 see. . .Chlorothalonil 

B R A V O D® see. . .Fenaminosulf 

B R A V O ULTREX® see. . .Chlorothalonil 

BRAVO-W-75® see. . .Chlorothalonil 



 

BREAK® see. . .Propiconazole 

BRELLIN® see. . .Gibberellic Acid 

B R E S T A N H 47.5 W P FUNGICIDE® see. . Triphenyltin 

Compounds 

BRESTANOL® see. . .Triphenyltin Compounds 

BRESTAN® see. . .Triphenyltin Compounds 

BRESTAN® H see. . .Fentin Hydroxide 

BREVINYL® see. . .Dichlorvos 

B R E V I N Y L Ε 50® see. . .Dichlorvos 

BRIDGEPORT® S P O T W E E D KILLER see. . .2,4-D, 

isopropyl ester 

BRIFUR® see. . .Carbofuran 

BRIFUR® see. . .Propoxur 

BRIGADE® see. . .Bifenthrin 

Brilliant green see. . .C.I. Basic Green 1 

Brilliant Oil Yellow see. . .Auramine 

Brimstone see. . .Sulfur 

BRIOTRIL® see. . .Bromoxynil 

BRITON® see. . .Trichlorfon 

BRITTEN® see. . .Trichlorfon 

BRITTOX® see. . .Bromoxynil 

BRN® 1509615 see. . .Haloxyfop-methyl 

BROADSIDE® see. . .Cacodylic Acid 

B R O A D C I D E 20EC® see. . .Linuron 

BROADSTRIKE® see. . .Flumetsulam 

BROADSTRIKE® see. . .Metolachlor 

BROADSTRIKE® see. . .Trifluralin 

BROCIDE® see. . .Ethylene Dichloride 

BRODAN® see. . .Chlorpyrifos 

BRODEX® see. . .Thiabendazole 

BROFENE® see. . .Bromophos 

B R O G D E X 555® see. . .Sodium 

Dimethyldi thiocarbamate 

0 - (4 -Brom-2 ,5 -d ich lo r -pheny l ) -0 ,0 -d imethy l -

monothiophosphat (German) see. . .Bromophos 

BROM-O-GAS® see. . .Chloropicrin 

BROM-O-GAS® see. . .Methyl Bromide 

BROM-O-SOL® see. . .Methyl Bromide 

Bromacil 1.5 see. . .Bromacil 

a - B R O M A C I L 80 WP® see. . .Bromacil 

Bromadialone see. . .Bromadiolone 

Bromallylene see. . .Allyl Bromide 

BROMAX® see. . .Bromacil 

Bromazil see. . .Bromacil 

BROMAZ1L® see. . .Imazalil 

B R O M C H L O P H O S ® see. . .Naled 

BROMEFLOR® see. . .Ethephon 

BROMEX® see. . .Naled 

B R O M I D E PLUS® see. . .Sodium Bromide 

Bromide salt of sodium see. . .Sodium Bromide 

BROM1NAL® s e e . . .Bromoxynil 

B R O M I N A L M & PLUS® see. . .MCPA 

B R O M I N A L ME-4® see. . .Bromoxynil 

Bromine cyanide see. . .Cyanogen Bromide 

Β ROM IN EX® see. . .Bromoxynil 

BROMINIL® see. . .Bromoxynil 

Bromnatrium (German) s e e . . .Sodium Bromide 

γ-Bromoallylene see. . .Propargyl Bromide 
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3-[3-(4 ' -Bromo ( l , l ' (b iphenyl) -4 -y l )3-hydroxy-

1 ( p h e n y l p r o p y l ] - 4 - h y d r o x y - 2 H - 1 (benzopyran-2-one see. 

Bromadiolone 

2-Bromo-2-(bromomethyl)glutaroni t r i le see. . .1,2-

Dibromo-2,4-dicyanobutane 

l -Bromo - l - (b romomethy l ) - l ,3(propanedicarbonitr i le see. 

1,2-Dibromo-2,4-dicyanobutane 

5-BiOmo-3- iec(butyl-6(methyl see. . .Bromacil 

5-Bromo-3-.sec(butyl-6(methyluracil see. . .Bromacil 

4-Bromo-2-(4(chlorophenyl)-1 - ( e t h o x y m e t h y l)-5-

(tr if luoromethyl)pyrroIe-3(carbonitri le (1UPAC) see. . 

Chlorfenapyr 

0- (4-Bromo-2(ch lorophenyl ) -ö -e thy l -

S(propyIphosphorothioate see. . .Profenfos 

4-Bromo-2,5(dichlorophenol-6>-ester with 0,6>(diethyl 

phosphorothioate see. . .Bromophos-ethyl 

4-Bromo-2,5(dichlorophenyl dimethyl phosphorothionale 

see. . .Bromophos 

6>-(4-Bromo-2,5(dichlorophenyl) 0 , 0 ( d i e t h y l 

phosphorothioate see. . .Bromophos-ethyl 

0- (4-Bromo-2 ,5(d ichlorophenyl ) 

O,O(dimethylphosphorothioic acid see. . .Bromophos 

0- (4-Bromo-2 ,5(d ichlorophenyl )C(methyl 

phenylphosphonothioate see. . .Leptophos 

5 - B r o m o - 6 ( m e t h y l - 3 - ( l ( m c t h y l p r o p y l ) - see. . .Bromacil 

5 - B r o m o - 6 ( m e t h y l - 3 - ( 1 (methylpropy l)-2,4-

(1 H,3H)(pyrimidinedione see. . .Bromacil 

5-Bromo-6(methyl-3-( 1 (methylpropyl)-

2,4(1 H,3H)(pyrimidinedione see. . .Bromacil 

3-[3-(4'-BiOmobiphenyl)-4-yl]3-hydiOxy-

l ( p h e n y l p i O p y l ) - 4 - h y d r o x y ( c o u m a r i n see. . 

Bromadiolone 

Bromocyan see. . .Cyanogen Bromide 

Bromocyanide see. . .Cyanogen Bromide 

Bromocyanogen see. . .Cyanogen Bromide 

BROMOFLOR® see. . .Ethephon 

Bromofos see. . .Bromophos 

Bromofos methyl sec. . .Bromophos 

B R O M O F U M E ® see. . .Ethylene Dibromide 

Bromomethane see. . .Methyl Bromide 

BROMONE® see. . .Bromadiolone 

3 - [ a - ( / ; - ( p - B r o m o p h e n y l ) - / 7 - h y d i O x y p h e n e t h y l ) b e n z y l ] - 4 -

h y d r o x y ( c o u m a r i n see. . .Bromadiolone 

3 - ( 4 - B r o m o p h e n y l ) - l ( m e t h o x y - l (methylurea see. 

.Metobromuron 

3 - ( / ? - B r o m o p h e n y l ) - l ( m e t h o x y - l (methylurea see. . 

Metobromuron 

A"-(4-Bromophenyl ) - /V (methoxy -A ' (methylurea see. . 

Metobromuron 

3-(/>BiOinophenyl)-l (methyl- l (methoxyurea see. . 

Metobromuron 

3-Bromopropene see. . .Allyl Bromide 

1-Bromo, 2(propene see. . .Allyl Bromide 

3-Bromopropeno (Spanish) see. . .Allyl Bromide 

3-Bromopropylene see. . .Allyl Bromide 

3-Bromopropylene see. . .Allyl Bromide 

3-Bromopropyne see. . .Propargyl Bromide 

3 -Bromo - l (p ropyne see. . .Propargyl Bromide 
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BROMOTRIL® see. . .Bromoxynil 

Bromox 2E see. . .Bromoxynil 

B R O M O X Y N I L N1TRILE HERBICIDE® see. . 

Bromoxynil 

3-(4-Bromphenyl)- I (methoxyharnstoff (German) see. . 

Metobromuron 

Bromuro de alilo (Spanish) see. . .Allyl Bromide 

Bromuro de cianogeno (Spanish) see. . .Cyanogen 

Bromide 

Bromure de cyanogen (French) see. . .Cyanogen Bromide 

Bromure de methyle (French) see. . .Methyl Bromide 

Bromuro de propargi lo (Spanish) see. . .Propargyl 

Bromide 

Bromuro di etile (Italian) see. . .Ethylene Dibromide 

BRONATE® see. . .Bromoxynil 

BRONCO® see. . .Alachlor 

B R O N O X ® see. . .Linuron 

Bronze powder see. . .Copper and Copper Compounds 

BROOT® see. . .Trimethacarb 

BROPHENE® see. . .Bromophos 

Brown copper oxide see. . .Cuprous Oxide 

BROXYNIL® see. . .Bromoxynil 

BROZONE® see. . .Chloropicrin 

BRP see. . .Naled 

BRUCIL® see. . .Bromoxynil 

Brucina (Italian, Spanish) see. . .Brucine 

(-)Brucine see. . .Brucine 

(-)Brucine dihydrate see. . .Brucine 

Brucine hydrate see. . .Brucine 

BRU LAN® see. . .Tebuthiuron 

BRUMIN® see. . .Warfarin 

Bruomophos (Russian) s e e . . .Bromophos 

BRUSH-B-GON® see. . .Triclopyr, Tr ie thylammonium 

Salt 

BRUSH-BULLET® see. . .Tebuthiuron 

BRUSH BUSTER® see. . .Dicamba 

BRUSHKILLER® see. . .Hexazinone 

BRUSH-OFF® see. . .Metsulfuron-methyl 

BRUSH-OFF® A M M O N I U M S U L F A M A T E BRUSH 

W E E D KILLER see. . .Ammonium Sulfamate 

BRUSH-OFF® 445 L O W V O L A T I L E BRUSH KILLER 

see. . .2,4,5-T 

BRUSH-OFF® 445 M I L D V O L A T I L E B R U S H KILLER 

see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, Esters 

BRUSH-RHAP® see. . .2,4-D 

BRUSH RHAP® see. . .2,4,5-T 

BRUSH RHAP® see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

BRUSHTOX® see. . .2,4,5-T 

BRUSHTOX® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

BRUS KILLER 64® see. . .2,4-D, butoxyethyl ester 

BRYGOU® see. . .Propoxur 

BSC FLOWABLE® see. . .Copper Sulfate 

B-SELEKTONON® see. . .2,4-D 

B - S E L E K T O N O N M® see. . .MCPA 

BTC see. . .Zilkonium Chloride 

BTS 27,419® see. . .Amitraz 

BUCKLE® see. . .Triallate 

BUCKLE® see. . .Trifluralin 

BUCTRIL® see. . .Bromoxynil 

B U C T R I L + A T R A Z I N E GEL® see. . .Atrazine 

BUCTRIL® 4 E C G E L B U C T R I L INDUSTRIAL® see. . 

Bromoxynil 

BUCTRIL® G E L H E R B I C I D E see. . .Bromoxynil 

BUFEN® s e e . . .Phenylmercury Acetate 

B U F O P T O - Z I N C - S U L F A T E ® see. . .Zinc Sulfate 

Heptahydrate 

BUGAWAY® see. . .D-Limonene 

BUG BAN PLUS® see. . .Dipropyl Isocinchomeronate 

BUG-B-GON® see. . .Cyfluthrin 

BUGCHASER® see. . .D-Limonene 

BUGMASTER® see. . .Carbaryl 

BUHACH® see. . .Pyrethrins or Pyrethrum 

BULLET® see. . .Cyanazine 

BULLET® see. . .Pendimethalin 

BUMETRAN® see. . .Amitraz 

BUMPER® see. . .Propiconazole 

BUNT-CURE® see. . .Hexachlorobenzene 

BUNT-NO-MORE® see. . .Hexachlorobenzene 

BURA® see. . .Sodium Tetraborate 

BUREX® see. . .Pyrazon 

BURTOLIN® see. . .Maleic Hydrazide 

BUSAN see. . .Octhilinone 

BUSAN® see. . .Metham-Sodium 

BUSH KILLER® see. . .2,4-D 

B U S H W H A C K E R ® see. . .Dicamba 

BUSULFEX® see. . .Busulfan 

Butalin see. . .Butralin 

Butanedioic acid, [ (dimethoxyphosphinothioyl) thioj- , 

diethyl ester see. . .Malathion 

Butanedioic acid mono(2,2-dimethylhydrazide) see. . 

Daminozide 

1,4-Butanediol dimethanesulphonate see. . .Busulfan 

1,4-Butanediol dimethyl sulfonate see. . .Busulfan 

BUTANEX® see. . .Butachlor 

Butanoic acid, 4-(2 ,4-dichlorophenoxy)- see. . .2,4-DB 

2-Butanone, 1 -(4-chlorophenoxy)-3,3-dimethyl-1 -( 1,2,4-

t r iazol- l -yl ) - see. . .Triadimefon 

2-Butanone, 1 -(4-chlorophenoxy)-3,3-dimethyl-1 -( 1 -H-

1,2,4-triazol-l-yI)- see. . .Triadimefon 

BU' IANOX® see. . .Butachlor 

BUTAPHENE® see. . .Dinoseb 

3-Butenoic acid, 2-amino-4-(2-aminoethoxy)- , 

monohydrochlor ide , [s-(E)]- see. . 

Aminoethoxyvinylglycine Hydrochlor ide 

2-Butenoic acid, 3-((dimethoxyphosphinyl)oxy)- , methyl 

ester see. . .Mevinphos 

2-Butenoic acid, 3 -

[((e thylamino)methoxyphosphinothioyl)oxy]- , 

isopropylester, (Ε)- see. . .Propetamphos 

2-Bulenoic acid, 3 -

[((ethylamino)methoxyphosphinothioy!)oxy]- , 1 -

methylethyl ester, (E)- see. . .Propetamphos 

2-Butenoic acid, 2-isooctyl-4,6-dinitrophenyl ester see. . 

Dinocap 
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2-Butenoic acid, 4-isooctyl-2,6-dinitrophenyl ester see. . 

Dinocap 

2-Butenoic acid 2-( l -methylheptyl)-4,6-dini t rophenyl 

ester see. . .Dinocap 

BUTIFOS® see. . .Tribufos 

Butilate see. . .Butylate 

BUTILATE® see. . .Butylate 

Butilchlorofos see. . .Bromoxynil 

BUTIPHOS® see. . .Tribufos 

BUTIREX® see. . .2,4-DB 

BUTOFL1N® see. . .Deltamethrin 

BUTORMONE® see. . .2 ,4-DB 

BUTOSS® see. . .Deltamethrin 

Butoxide see. . .Piperonyl Butoxide 

Butoxido de piperonilo (Spanish) see. . .Piperonyl 

Butoxide 

BUTOXON® see. . .2,4-DB 

BUTOXONE® see. . .2 ,4-DB 

BUTOXONE® A M I N E see. . .2 ,4-DB 

BUTOXONE® ESTER see. . .2 ,4-DB 

Butoxy-D3 see. . .2,4-D, butoxyethyl ester 

Butoxyethanol ester of 2 ,4-dichlorophenoxyacet ic acid 

see. . .2,4-D, butoxyethyl ester 

Butoxyethanol 2,4,5-tr ichlorophenoxyacetate see. . 2 ,4 ,5-

Trichlorophenoxyacet ic Acid, Esters 

a-[2-(2-Butoxyethoxy)ethoxy]-4,5-methylenedioxy-2-

propyltoluene see. . .Piperonyl Butoxide 

a-[2-(2-A / -Butoxyethoxy)ethoxy]-4,5-methylenedioxy-2-

propyltoluene see. . .Piperonyl Butoxide 

5-[(2-(2-Butoxyethoxy)ethoxy)methyl]-6-propyl-1,3-

benzodioxole see. . .Piperonyl Butoxide 

2-(2-Butoxyethoxy)ethyI 6-propyIpiperonyI ether see. 

.Piperonyl Butoxide 

Butoxyethyl 2 ,4-dichlorophenoxyacetate see. . .2,4-D, 

butoxyethyl ester 

2-Butoxyethyl 2 ,4-dichlorophenoxyacetate see. . .2,4-D, 

butoxyethyl ester 

2,4,5-T Butoxyethyl ester see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

Butoxyethyl 2,4,5-tr ichlorophenoxyacetate see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

Butoxyethyl 2,4,5-T see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

Butoxymethyl see. . .Butachlor 

A'-(Butoxymethyl)-2-chloro-2' ,6 '-diethylacetanilide see. 

Butachlor 

/V-(Butoxymethyl)-2-chloro-jV-(2,6-

diethylphenyl)acetamide see. . .Butachlor 

BUTOX® see. . .Deltamethrin 

Butraline see. . .Butralin 

Butter of Arsenic see. . .Arsenic and Inorganic Arsenic 

Compounds 

Butyl-2,4,5-T see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

l - (Butylamino)carbonyl- lH-benzimidazol-2-yl - , methyl 

ester s e e . . .Benomyl 

2- /er / -ButyIamino-4-ethylamino-6-methylmercapto-5-

triazine see. . .Terbutryn 

2-/er t-Butylamino-4-ethylamino-6-methylthio-5-tr iazine 

see. . .Terbutryn 

Butylate-2,4,5-T see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

3-.ve/:-Butyl-5-brom-6-methyluracil (German) see. 

Bromacil 

2-( /ert-Butyl)-5-(4-iert-butyl-benzylthio)-4-

chloropyr idazin-3-(2/ / )one see. . .Pyridaben 

A,-i-ec-Butyl-4-rert-butyl-2,6-dinitroaniline see. . .Butralin 

tert-Butylcarbamic acid, ester with 3-(/«-hydroxyphenyl)-

l , l -d imethylurea see. . .Karbutilate 

l - (Butylcarbamoyl)-2-benzimidazolec arbamic acid, 

methyl ester see. . .Benomyl 

l - ( -Buty lcarbamoyl) -2- (methoxy-carboxamido)-

benzamidazol (German) see. . .Benomyl 

l - («-Butylcarbamoyl)-2-(methoxy-carboxamido)-

benzimidazol (German) see. . .Benomyl 

Butyl carbitol 6-propylpiperonyl ether see. . .Piperonyl 

Butoxide 

Butyl-carbityl (6-propylpiperonyl) ether see. . .Piperonyl 

Butoxide 

l - [ ( /er ; -Butylcarbonyl-4-chlorophenoxy)methyl]- see. . 

Triadimefon 

l - [( ier t-Butylcarbonyl-4-chlorophenoxy)methyl]-1H-

1,2,4-triazole see. . .Triadimefon 

(Butylcarbityl)(6-propylpiperonyl) ether 8 0 % and related 

compounds 2 0 % see. . .Piperonyl Butoxide 

1 - t o ' / - B u t y l - 2 - ( j D - c h l o i O b e n z y l ) - 2 - ( 1,2,4-triazol-1 -

yl)ethanol see. . .Paclobutrazole 

2-Butynyl-4-chloro-w-chlorocarbanilate see. . .Barban 

3-/ert-Butyl-5-chlor-6-methyluracil (German) see. . 

Terbacil 

3-fe/-/-Butyl-5-chIoro-6-methyluracil see. . .Terbacil 

0- (4-rer t -Butyl -2-chlor-phenyl) -0-methyl-

phosphorsaeure- iV-methylamid (German) see. .Crufomale 

4-;-Butyl-2-chlorophenyl methyl methylphosphoramidate 

see. . .Crufomate 

4-to"/-Butyl 2-chlorophenyl methylphosphoramidate de 

methyle (French) see. . .Crufomate 

a-Butyl-a-(4-chlorophenyl)-1 H-1,2,4-triazole-1 -

propanenitri le see. . .Myclobutanil 

2-to7-Butyl-4-(2,4-dichloro-5-isopropoxyphenyl-f)Xsup2)-

l ,3 ,4-oxadiazol ine-5-one see. . .Oxadiazon 

2-/ t j r t -Butyl-4-(2,4-dichloro-5-isopropyloxyphenyl)-1,3,4-

oxadiazol in-5-one see. . .Oxadiazon 

5-/er t-Butyl-3-(2,4-dichloro-5-isopropoxyphenyl)-1,3,4-

oxadiazol -2(3/ / ) -one see. . .Oxadiazon 

a-Butyl-a-(2,4-dichlorophenyl)-1 H-1,2,4-triazole-1 -

ethanol (±)- see. . .Hexaconazole 

tert-Butyl (£>4-[ ( ( ( ( 1,3-dimethyl-5-phenoxy-1 W-pyrazol-

4-yl)methylene)amino)oxy)methyl]benzoate see. . 

Fenpyroximate 

tert-Butyl (£)α-( 1,3-dimethyl-5-phenoxypyrazol-4-

methyleneaminooxy)-jO-toluate see. . .Fenpyroximate 

/V-Butyl-2,6-dinitro-yV-ethyl-4-trifluoromethylaniline see. 

Benefin 

2-iec-Butyl-4,6-dini t rophenol see. . .Dinoseb 

o-/er;-Butyl-4,6-dinitrophenol see. . .Dinoterb 
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2-sc j c-Butyl-4,6-dinitrophenol 6-sec s e e . . .Dinoseb 

2-sec-ButyI-4,6-dinitrophenyl-3,3-dimethylacrylate see. . 

Binapacryl 

2-i '<ic-Butyl-4,6-dinitrophenyl-3-methyl-2-butenoate see. 

.Binapacryl 

2-Äi?c-Butyl-4,6-dinitrophenyl-3-metliylcrotonate see. 

Binapacryl 

2-sec-Butyl-4,5-dinitrophenyl senecioate see. .Binapacryl 

2,4,5-T-n-Butyl ester s e e . . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

A , -Butyl- iV-ethyl-2,6-dinitro-4-trifluoromethylaniline see. 

Benefin 

yV-Butyl-A'-ethyl-2,6-dinitro-4-

tr i f luoromethylbenzenamine see. . .Benefin 

jV-Butyl-/V-ethyl-2,6-dinitro-4-(trifluromethyl) 

benzeneamine see. . .Benefin 

/V- /ert-Butyl-A , ' - (4-ethylbenzoyl)-3,5-dimethylbenzoyl 

hydrazide see. . .Tebufenozide 

Butylethylthiocarbamic acid 5-propyl ester see. . Pebtilate 

/V-Butyl-/V-ethyl-a,a,a-trifluoro-2,6-dinitro- iD-toluidine 

see. . .Benefin 

2-för/-Butyl imino-3-isopropyl-5-phenylperhydro-1,3,5-

thidiazin-4-one see. . .Buprofezin 

Butylphen see. . .Butylphenols 

2-n-Butylphenol see. . .Butylphenols 

2-sec-Butylphenol see. . .Butylphenols 

2-/e/7-Butylphenol see. . .Butylphenols 

4-i i 'c-Butylphenol see. . .Butylphenols 

4-/e/7-Butylphenol see. . .Butylphenols 

o- iec-Butylphenol see. . .Butylphenols 

p-.vfc-Butylphenol see. . .Butylphenols 

p- /er t -Butylphenol see. . .Butylphenols 

2 - ( /> to7 -Bu ty lphenoxy)cyc lohexy l propargyl sulfite see. 

Propargite 

2-(/5-toY-Butylphenoxy)cyclohexyl 2-propynyl sulfite 

see. . .Propargite 

2-(4-/e/7-Butylphenoxy)cyclohexyl prop-2-ynyl sulfite 

see. . .Propargite 

Butylphenoxyisopropyl chloroethyl sulfite see. . .Aramite 

2-(p-Butylphenoxy)isopropyl 2-chloroethyl sulfite see. 

.Aramite 

2-(4-/e/Y-Butylphenoxy)isopropyl-2-chloroethyl sulfite 

see. . .Aramite 

2 - ( j O - / t 7 7 - B u t y l p h e n o x y ) i s o p i O p y l 2 '-chloroethyl sulphite 

see. . .Aramite 

2-(/?-Butylphenoxy)-l-methylethyl 2-chloroethyl sulfite 

see. . .Aramite 

2 - ( / > t o Y - B u t y l p h e n o x y ) - l - m e t h y l e t h y l 2-chloroethyl ester 

of sulphurous acid see. . .Aramite 

2-( />/er t -Butylphenoxy)- l -methylethyl-2-chloroethyl 

sulfite ester see. . .Aramite 

2-(/?-/ert-Butylphenoxy)-l-methylethyl 2'-chloroethyl 

sulphite see. . .Aramite 

2-(p-/e/7-Butylphenoxy)-l-methylethyl sulphite of 2-

chloroethanol see. . .Aramite 

1 - ( />to7-Butylphenoxy)-2-propanol-2-chloroethyl sulfite 

see. . .Aramite 

2-sec-Butylphenyl w-methylcarbamate see. . .BPMC 

o-i 'ec-Butylphenyl methylcarbamate see. . .BPMC 

Butyl phosphorotr i thioate see. . .Tribufos 

l-(5-ieA-i-Butyl-l ,3,4-thiadiazol-2-yl)-3-dimethylharnstoff 

(German) see. . .Tebuthiuron 

l - (5- ier t -Butyl- l ,3 ,4- thiadiazol-2-yl)- l ,3-dimethylurea 

see. . .Tebuthiuron 

Butyl 2,4,5-tr ichlorophenoxyacetate see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

«-Butyl(2,4,5-tr ichlorophenoxy)acetate see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

Butyl(/?S)-2-[4-((5-(trifluoromethyl)-2-

pyridinyl)oxy)phenoxy]propanoate see. . .Fluazifop-butyl 

(±)-Butyl-2-[4-(((5-tr if luoro-methyl)-2-

pyridinyl)oxy)phenoxy]propanoate see. . .Fluazifop-butyl 

Butyl 2-[4-((5-(tr if luoromethyl)-2-pyridyl)oxy)phenoxy] 

propionate see. . .Fluazifop-butyl 

iert-Butyl valone see. . .Pindone 

B U T Y R A C * see. . .2 ,4-DB 

BUTYRAC® 118 see. . .2,4-DB 

BUTYRAC® 200 see. . .2 ,4-DB 

BUTYRAC® ESTER see. . .2 ,4-DB 

Butyric acid, 4-(2 ,4-dichlorophenoxy)- see. . .2 ,4-DB 

BUX see. . .Brufencarb 

BUX-TEN® see. . .Brufencarb 

Buzulfan see. . .Busulfan 

BX 112® see. . .Prohexadione Calcium 

see. 

- C -

Phosphamidon 

Dicrotophos 

.Monocrotophos 

.Chloroxuron 

.Fluometuron 

.Metobromuron 

.Chlordimeform 

.Chlorfenvinphos 

. .Chlorfenvinphos 

Busulfan 

C 570® see. 

C 709® see. 

C 1414® see 

see 

see 

see 

see 

I see 

C 2059® see 

C 3126® 

C 8514® 

C 8949® 

C 10015* 

C.B. 204 

C.F.S see. . .Thallium Sulfate 

C.I. 41000B see. . .Auramine 

C.I. 47031 see. . .Phosfolan 

C.I. 77180 see. . .Cadmium 

C.I. 77400 see. . .Copper and Copper Compounds 

C.I. 77402 see. . .Cuprous Oxide 

C.I. 77410 see. . .Paris Green 

C.I. 77760 see. . .Mercuric Oxide 

C.I. Basic Yel low 2, free base see. . .Auramine 

C.I. Pigment Green 21 see. . .Copper Acetoarsenite 

C.I. Pigment Green 21 (9CI) see. . .Paris Green 

C.I. Pigment Metal 2 see. . .Copper and Copper 

Compounds 

C.I. Solvent Yel low 34 see. . .Auramine 

Cacodilato sodico (Spanish) see. . .Sodium Cacodylate 

Cacodylate de sodium (French) see. . .Sodium 

Cacodylate 

Cacodylic acid sodium salt see. . .Sodium Cacodylate 



 

CADAN® see. . .Carboxin 

CADAN® see. . .Cartap Hydrochlor ide 

CADDY® see. . .Cadmium Chloride 

CADENCE® see. . .Dicamba 

Cadmio (Spanish) see. . .Cadmium 

Cadmium dichloride see. . .Cadmium Chloride 

Cadmium monosulfate see. . .Cadmium Sulfate 

Cadmium sulphate see. . .Cadmium Sulfate 

CA1D® see. . .Chlorophacinone 

Cajeputene see. . .D-Limonene 

Cake alum see. . .Aluminum Sulfate 

Calabarine s e e . . .Physost igmine 

CALAR® see. . .Calcium Methanearsonate 

Calcid see. . .Calcium Cyanide 

Calcite (mineral) see. . .Calcium Carbonate 

Calcium acid methanearsonate see. . .Calcium 

Methanearsonate 

Calciumarsenat (German) see. . .Calcium Arsenate 

Calcium carbimide see. . .Calcium Cyanamide 

Calcium(II)carbonate (1:1) see. . .Calcium Carbonate 

Calcium cyanamid see. . .Calcium Cyanamide 

Calcium hydrate see. . .Calcium Hydroxide 

Calcium hydrogen methanearsonate see. . .Calcium 

Methanearsonate 

Calcium meta-arsenate see. . .Calcium Arsenite 

Calcium methanearsonate see. . .Calcium 

Methanearsonate 

Calcium (II) nitrate (1:2) see. . .Calcium Nitrate 

Calcium orthoarsenate see. . .Calcium Arsenate 

Calcium 3-oxido-5-avO-4-propionylcyclohex-3-

enecarboxylate see. . .Prohexadione Calcium 

Calcium phosphid see. . .Calcium Phosphide 

Calcyan see. . .Calcium Cyanide 

Calcyanide see. . .Calcium Cyanide 

CALDAN® see. . .Cartap Hydrochlor ide 

CALDON® see. . .Dinoseb 

CALIBER® see. . .Simazine 

CALIPURON® see. . . Isoproturon 

CALLIFOL® see. . .Dicofol 

CALLIFORT® see. . .Trifluralin 

CALMATHION® see. . .Malathion 

CAL-ΜΕΤΑ® see. . .Calcium Arsenate 

CALO-CHLOR® see. . .Mercuric Chloride 

CALO-CURE® see. . .Mercuric Chloride 

C A L S O F T LAS 99® see. . .Dodecylbenzenesulfonic Acid 

CAMA® see. . .Calcium Methanearsonate 

CAMBELL'S® N A B A M SOIL F U N G I C I D E see. . 

Nabam 

CAMBILENE® see. . .MCPA 

CAMPAIGN® see. . .2,4-D 

CAMPAIGN® see. . .Glyphosate 

CAMPAPRIM® A 1544 see. . .Amitrole 

CAMPBELL 'S® DB S T R A I G H T see. . .2 ,4-DB 

C A M P B E L L ' S NICO-SOAP® see. . .Nicotine 

C A M P B E L L ' S RAPIER® see. . .Pronamide 

CAMPBELL 'S® R E D I P O N see. . .Dichlorprop 

CAMPBELL 'S® R E D L E G O R see. . .2 ,4-DB 

C A M P B E L L ' S TRIFLURON® see. . .Trifluralin 
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Camphechlor see. . .Toxaphene 

Camphene , octachloro- see. . .Toxaphene 

Camphochlor see. . .Toxaphene 

Camphoclor see. . .Toxaphene 

Camphofene chlorinated camphene see. . .Toxaphene 

CAMPILEX® see. . .Procymidone 

Campil i t see. . .Cyanogen Bromide 

CAMPOSAN® see. . .Ethephon 

C A N A D I E N 2000® see. . .Bromadiolone 

CANDASEPTIC® see. . .p-Chloro-w-Cresol 

CANDEX® see. . .Atrazine 

CANFECLOR® see. . .Toxaphene 

C A N N O N HERBICIDE® see. . .Alachlor 

C A N N O N HERBICIDE® see. . .Trifluralin 

CANOGARD® see. . .Dichlorvos 

CANOPY® see. . .Chlorimuron-ethy! 

CANOPY® see. . .Metribuzin 

C A N O P Y XL® see. . .Sulfentrazone 

CANVAS® see. . .Metsulfuron-methyl 

CANVAS® see. . .Thifensulfuron Methyl 

CANVAS® see. . .Tribenuron-Methyl 

CAO-NENG® see. . .Quinclorac 

CAPAROL® see. . .Prometryn 

CAPFOS® see. . .Fonofos 

CAPRANE® see. . .Dinocap 

Capric acid see. . .Decanoic Acid 

/7-Capric acid see. . .Decanoic Acid 

Caprinic acid see. . .Decanoic Acid 

CAPROLIN® see. . .Carbaryl 

Capryldini trophenyl crotonate see. . .Dinocap 

2-Capryl-4,6-dinitrophenyl crotonate see. . .Dinocap 

Caprynic acid see. . .Decanoic Acid 

Capsaicine see. . .Capsaicin 

CAPSYN® see. . .Capsaicin 

CAPTAF® see. . .Captan 

CAPTAFOL® see. . .Captafol 

CAPTAN® 50W see. . .Captan 

C A P T A N C A P T E N E E T ® 26,538 see. . .Captan 

C A P T A N SC® see. . .Captan 

CAPTATOL® see. . .Captafol 

CAPTEX® see. . .Captan 

CAPTOFOL® see. . .Captafol 

CAPTURE® see. . .Bifenthrin 

CAPTURE® see. . .Diflufenican 

Carbacryl see. . .Acrylonitrile 

CARBADINE® see. . .Zineb 

Carbarn see. . .Metham-Sodium 

Carbarn, sodium salt see. . .Metham-Sodium 

Carbamate,4-dimethylamino-3,5-xylyln-methyl- see. . 

Mexacarbate 

Carbamate amonico (Spanish) see. . .Ammonium 

Carbamate 

CARBAMEC® see. . .Carbaryl 

Carbamic acid see. . .Aldoxycarb 

Carbamic acid, aimethyldithio-, iron salt see. . .Ferbam 

Carbamic acid, [(4-aminophenyl)sulfonyl]- , methyl ester 

see. . .Asulam 
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Carbamic acid, ammonium salt see. . .Ammonium 

Carbamate 

Carbamic acid, l / / -benzimidazole-2-yl- , Methyl ester 

see. . .Carbendazim 

Carbamic acid, l - (butylamino)carbonyl- 1H-

benzimidazol-2yl , methyl ester see. . .Benomyl 

Carbamic acid, 3-chlorophenyl- , 4-chloro-2-butynyl ester 

s e e . . .Barban 

Carbamic acid, [(dibutylamino)thio]methyl- , 2 ,3-dihydro-

2,2-dimethyl-7-benzofuranyl ester see. . .Carbosulfan 

Carbamic acid,[(dibutylamino)thio]methyl- , 2,2-dimethyl-

2,3-dihydro-7-benzofuranyl ester see. . .Carbosulfan 

Carbamic acid, diethyl-, 5-(4-chlorobenzyl)ester see. . 

Thiobencarb 

Carbamic acid, diethylthio-S'-(p-chlorobenzyl) ester see. . 

Thiobencarb 

Carbamic acid, diisopropylthio-, 5-(2,3,3-trichloroallyl) 

ester see. . .Triallate 

Carbamic acid, [3-(dimethylamino)propyl]- , propyl ester, 

monohydrochlor ide see. . .Propamocarb Hydrochlor ide 

Carbamic acid, dimethyl-, l - [ (d imethylamino)carbonyl]-

5-methyl- l / / -pyrazol-2-yl ester see. . .Dimetilan 

Carbamic acid, dimethyl-, 2-(dimethylamino)-5,6-

dimethyl-4-pyrimidinyl ester see. . .Pirimicarb 

Carbamic acid, dimethyldithio-, sodium salt see. . 

Sodium Dimethyldi thiocarbamate 

Carbamic acid, dimethyldithio-, zinc salt see. . .Ziram 

Carbamic acid, dimethyl-, ester with 3-hydroxy-/V,/V-5-

t r imethylpyrazole- l -carboxamide see. . .Dimetilan 

Carbamic acid, 1,1-dimethyIethyl-, ester with 3-(3-

hydroxyphenyl)-1,1-dimethyl urea see. . .Karbutilate 

Carbamic acid, dipropylthio-, S-ethyl ester see. . .EPTC 

Carbamic acid, dipropylthio-, S-propyl ester see. . 

Vernolate 

Carbamic acid, ethylenebis (dithio-), disodium salt see. . 

Nabam 

Carbamic acid, ethylenebis(dithio-) , manganese salt see. 

Maneb 

Carbamic acid, hexamethylenethio- , S-ethyl ester see. 

.Molinate 

[Carbamic acid, -methy l - , compounded with (2-

methylthio)acetaldoxime]bis- , thioether see. . .Thiodicarb 

Carbamic acid, methyl-, m-cumenyl ester, Phenol, 3 - ( l -

methyethyl)-, methylcarbamate see. . Promecarb 

Carbamic acid, methyl-, m-cym-5-yl ester see. . 

Promecarb 

Carbamic acid, methyl-, 4-(dimethylamino)-3,5-xylyl 

ester see. . .Mexacarbate 

Carbamic acid, methyl-, 2 ,2-dimethyl-2,3-

dihydrobenzofuran-7-yl ester see. . .Carbofuran 

Carbamic acid, methyl-, 2 ,3-(dimethylmethylenedioxy) 

phenyl ester see. . .Bendiocarb 

Carbamic acid, methyl-, 3,5-dimethyl-4-

(methylthio)phenyl ester see. . .Methiocarb 

Carbamic acid, methyldithio-, monosodium salt see. 

Metham-Sodium 

Carbamic acid, TV-methyldithio-, monosodium salt see. . 

Metham-Sodium 

Carbamic acid, A'-methyldithio-, sodium salt see. . 

Metham-Sodium 

Carbamic acid, methyl-, ester with A"-(/;;-hydroxyphenyl)-

A^/V-dimethylformamidine, hydrochloride see. . 

Formetanate Hydrochlor ide 

Carbamic acid, methyl-, o- isopropoxyphenyl ester see. . 

Propoxur 

Carbamic acid, methyl-, 2 ,3-( isopropylidenedioxy)phenyl 

ester see. . .Bendiocarb 

Carbamic acid, methyl-, methylcarbamate (ester) see. . 

Mexacarbate 

Carbamic acid, (3-methyl-5-( l -methylethyl)phenyl- , 

methyl ester see. . .Promecarb 

Carbamic acid, /V-methyl-, 3-methyl-5-isopropropylphenyl 

ester see. . .Promecarb 

Carbamic acid, methyl -,Ο -((2 -methyl -2 -

(methyl thio)propyl idene)amino) deriv. see. . .Aldicarb 

Carbamic acid, methyl-, 3-methylphenyl ester see. . 

Metolcarb 

Carbamic acid, (3-methylphenyl)- , 3 -

[(methoxycarbonyl)amino]phenyl ester see. . 

Phenmedipham 

Carbamic acid, methyl-, 4-(methylthio)-3,5-xylyl ester 

see. . .Methiocarb 

Carbamic acid, TV-methyl-, 4-(methylthio)-3,5-xylyl ester 

see. . .Methiocarb 

Carbamic acid, methyl-, mixed ( l -methylbutyl)phenyl and 

( l -e thylpropyl)phenyl esters, Brufencarb 

Carbamic acid, methyl-, mixed 3,4,5- and 2 ,3 ,5-

tr iphenylmethyl esters (4:1) see. . .Trimethacarb 

Carbamic acid, methyl-, 1-naphthyl ester see. . .Carbaryl 

Carbamic acid, methyl-, 3-tolyl ester see. . .Metolcarb 

Carbamic acid, monoammonium salt see. . .Ammonium 

Carbamate 

Carbamic acid, [2-(4-phenoxyphenoxy)ethyl]- , ethyl ester 

see. . .Fenoxycarb 

Carbamic acid, [2-4(-phenoxyphenoxy)ethyl]- , ethyl ester 

see. . .Fenoxycarb 

Carbamic acid, [1,2-

phenylenebis( iminocarbonothioyl)]bis- , diethyl ester see. 

Thiophanate-Methyl 

Carbamic acid, /V-phenyl-, 3-

[(ethoxycarbonyl)amino]phenyl ester see. . Desmedipham 

Carbamic acid, sulfanilyl-, methyl ester see. . .Asulam 

Carbamide see. . .Urea 

Carbamide resin see. . .Urea 

Carbamimidic acid see. . .Urea 

CARBAMINE® see. . .Carbaryl 

Carbamodithioic acid, dimethyl-, sodium salt see. 

Sodium Dimethyldi thiocarbamate 

Carbamodithioic acid, dimethyl-, zinc salt see. . .Ziram 

Carbamodithioic acid, 1,2-ethanediylbis-, disodium salt 

see. . .Nabam 

Carbamodithioic acid, 1,2-ethanediylbis-, manganese salt 

see. . .Maneb 

Carbamodithioic acid, 1,2-ethanediylbis-, manganous zinc 

salt see. . .Mancozeb 
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Carbamodithioic acid, 1,2-ethanediylbis-, zinc complex 

see. . .Zineb 

Carbamodithioic acid, 1,2-ethanediylbis-, zinc salt s e e . . 

Zineb 

Carbamodithioic acid, methyl-, monosodium salt see. 

.Metham-Sodium 

Carbamonitri le see. . .Cyanamide 

Carbamothioic acid, bis( 1 -methylethyl)-S-(2,3-dichloro-2-

propenyl) ester see. . .Diallate 

Carbamothioic acid, b is( l -methylethyl)- , 5-(2,3,3-

tr ichloro-2-propenyl) ester see. . .Triallate 

Carbamothioic acid, diethyl- ,5-[chlorophenyl)methyl] 

ester see. . .Thiobencarb 

Carbamothioic acid, diethyl-, S-[(4-chlorophenyl)methyl] 

ester see. . .Thiobencarb 

Carbamothioic acid-5, iS"-[2-(dimethylamino)- l ,3-

propanediyljester monohydrochlor ide see. . .Cartap 

Hydrochloride 

Carbamothioic acid, dipropyl-, •S'-ethyl ester see. . .EPTC 

Carbamothioic acid, dipropyl-, 5-propyl ester see. 

.Vernolate 

Carbamothioic acid, /V.A'-hexamethylene-, S-ethyl ester 

see. . .Molinate 

Carbamoylmethyl phosphorodi thioate see. . .Formothion 

CARBAMULT® see. . .Promecarb 

Carbanilic acid, 3-chloro-, 4-chloro-2-butynyl ester see. . 

Barban 

d(-)-Carbanilic acid( l -e thylcarbamoyl)ethyl ester see. . 

Carbetamide 

Carbanilic acid, m-hydroxy-, metnyl ester, m-

methylcarbanilate (ester) (8C1) see. . .Phenmedipham 

Carbanilic acid, isopropyl ester see. . .Propham 

Carbanilic acid, 3-isopropyl-5-methyl- , methyl ester see. 

.Promecarb 

Carbanilic acid, /n-methyl-, ester with methyl-w-

hydroxycarbanilate (8CI) see. . .Phenmedipham 

m-Carbaniloyloxycarbanil ic acid ethyl ester see. . 

Desmedipham 

Carbanolate see. . .Aldicarb 

Carbaril (Italian) see. . .Carbaryl 

Carbaryl, N A C see. . .Carbaryl 

CARBATE® see. . .Carbendazim 

Carbathrin see. . .Carboxin 

Carbathion see. . .Metham-Sodium 

Carbathione see. . .Metham-Sodium 

Carbation see. . .Metham-Sodium 

CARBATOX® see. . .Carbaryl 

CARBAVUR® see. . .Carbaryl 

CARBAX® see. . .Dicofol 

Carbazinc see. . .Ziram 

CARBAZINC® see. . .Ziram 

CARBENDAZIME® see. . .Carbendazim 

CARBENDAZOL® see. . .Carbendazim 

C A R B E N D A Z O L E ® see. . .Carbendazim 

C A R B E N D A Z Y M ® see. . .Carbendazim 

CARBENDOR® see. . .Carbendazim 

CARBETAMEX® see. . .Carbetamide 

Carbetamid (German) see. . .Carbetamide 

Carbethoxy malathion see. . .Malathion 

C A R B E T O V U R ® see. . .Malathion 

CARBETOX® see. . .Malathion 

CARBICRIN® see. . .Dicrotophos 

CARBICRON® see. . .Dicrotophos 

Carbimide see. . .Cyanamide 

CARBIN® see. . .Barban 

CARBODAN® see. . .Carbofuran 

Carbodi imide see. . .Cyanamide 

l ' - (Carboethoxy)ethyl-5-[2-chloro-4-

( tr i f luoromethyl)phenoxy]-2-ni trobenzoate see. .Lactofen 

Carbofenothion (Dutch) see. . .Carbophanothion 

Carbofos (Russian) see. . .Malathion 

C A R B O F U O R F E N ® see. . .Acifluorfen 

Carbofurano (Spanish) see. . .Carbofuran 

CARBOJECT® see. . .Oxycarboxin 

Carbolineun see. . .Anthracene 

C A R B O M A T E ® see. . .Carbaryl 

2-Carbomethoxy- l -methylvinyl dimethyl phosphate see. 

.Mevinphos 

2-Carbomethoxy- l -methylvinyl dimethyl phosophate , α 

isomer see. . .Mevinphos 

α-2-Carbomethoxy- l -methylvinyl dimethyl phosphate 

see. . .Mevinphos 

a-(-2-Carbomethoxy-1 -methylvinyl) dimethyl phosphate 

see. . .Mevinphos 

2-Carbomethoxy- l -propen-2-y l dimethyl phosphate see. . 

Mevinphos 

C A R B O M I C R O N ® see. . .Dicrotophos 

Carbon bisulfide see. . .Carbon Disulfide 

Carbon bisulphide see. . .Carbon Disulfide 

Carbon chloride see. . .Carbon Tetrachloride 

C A R B O N D® see. . .Nabam 

Carbon disulphide see. . .Carbon Disulfide 

Carbon hexachloride see. . .Hexachloroethane 

CARBON-S® see. . .Sodium Dimethyldi thiocarbamate 

Carbon sulfide s e e . . .Carbon Disulfide 

Carbon tet see. . .Carbon Tetrachloride 

Carbona see. . .Carbon Tetrachloride 

(Carbonato)dihydroxydicopper see. . .Copper Carbonate , 

Basic 

Carbone (sufure de) (French) see. . .Carbon Disulfide 

Carbonic acid, ammonium copper salt see. . .Copper 

Ammonium Carbonate 

Carbonic acid, calcium salt (1:1) see. . .Calcium 

Carbonate 

Carbonic acid, dithio-, cyclic 5 , ,5-(6-methyl-2,3-

quinoxalinediyl)ester see. . .Oxythioquinox 

4,4 ' -Carbonimidoylbis(n,n-dimethylbenzenamine) see. . 

Auramine 

Carbonio (solfuro di) (Italian) see. . .Carbon Disulfide 

Carbonothioic acid, 0-(6-chloro-3-phenyl-4-pyridizinyl) 

5-octyl ester see. . .Pyridate 

Carbonyldiamine see. . .Urea 

Carbophen see. . .Metolcarb 

Carbophos see. . .Malathion 

C A R B O S I P 5G® see. . .Carbofuran 

CARBOSPOL® see. . .Allyl Isothiocyanate 
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C A R B O T H I A L D I N E see. . .Dazomet 

CARBOTHIALDIN® s e e . . .Dazomet 

Carbothion see. . .Metham-Sodium 

5-Carboxani l ido-2,3-dihydro-6-methyl- l ,4-oxathi in see. . 

Carboxin 

Carboxide see. . .Calcium Hydroxide 

C A R B O X I N O X A T H I O N PESTICIDE® see. . .Carboxin 

Carboxin sulfone see. . .Oxycarboxin 

Carboxine see. . .Carboxin 

Carboxybenzene see. . .Benzoic Acid 

Carboxylbenzene see. . .Benzoic Acid 

A'-(2-Carboxymethyl-6-chlorophenyl)-5-ethoxy-7-

f luoro( l ,2 ,4) t r iazolo-( l ,5-c)pyrimidine-2-sulfonamide 

see. . .Cloransulam-methyl 

CARBYNE® see. . .Barban 

CARFENE® see. . .Azinphos-methyl 

CARMAZINE® see. . .Mancozeb 

CARPENE® see. . .Dodine 

C A R P E T M A K E R ® see. . .Oxadiazon 

C A R P E T M A K E R X-X-X® see. . .Prodiamine 

CARPIDOR® 

CARPOLIN® 

CARSORON® 

CARSORON® 

CARSORON® 

see. . .Benefin 

see. . .Carbaryl 

see. . .Dichlobenil 

G see. . .Dichlobenil 

G4 see. . .Dichlobenil 

CARSORON® G20-SR see. . .Dichlobenil 

Cartap monohydrochlor ide see. . .Cartap Hydrochlor ide 

Carvene see. . .D-Limonene 

CARVIL® see. . .BPMC 

CARYLDERM® see. . .Carbaryl 

CARYNE® see. . .Barban 

CARZOL® see. . .Chlordimeform 

CARZOL® see. . .Formetanate Hydrochlor ide 

CARZOL® SP see. . .Formetanate Hydrochloride 

CASORON® 133 see. . .Dichlobenil 

Caspan see. . .Mercury Alkyl Compounds 

Cassia aldehyde see. . .Cinnamaldehyde 

see. . .Crimidine 

011A see. . .Aldicarb 

040 see. . .Amitrole 

44 see. . .Molinate 

045 see. . .Ammonium Nitrate 

072A see. . .Sethoxydim 

077A see. . .Fenvalerate 

083Ε see. . .Resmethrin 

097 see. . .Prometryn 

109 see. . .Sodium Tetraborate 

119 see. . .Bromoxynil 

125-D see. . .Terbutryn 

1301 see. . .Propargite 

130 see. . .Benefin 

160B see. . .Mevinphos 

165 A see. . .Carboxin 

179 see. . .Diethatyl-ethyl 

188AAA s e e . . .Oxyfluorfen 

193B see. . .Chlorimuron-ethyl 

195AA see. . .Norflurazon 

207AA s e e . . .Fenarimol 

CASTRIX® 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel No 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswel N o 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswel 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswel 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

Caswe 

No . 2 0 7 D A see. . .Thiobencarb 

N o . 214 see. . .Chloropicrin 

N o . 215D see. . .Quizalofop-Ethyl 

N o . 2 6 6 A A see. . .Profenfos 

N o . 273H see. . .Fenpropathrin 

N o . 295 see. . .Dicamba 

No . 306A see. . .Pronamide 

N o . 311 see. . .Dichloran 

No . 315AI see. . .2,4-D, butoxyethyl ester 

No. 315AV see. . .2,4-D, isopropyl ester 

N o . 316 see. . .2 ,4-DB 

N o . 319A see. . .Diclofop-methyl 

N o . 320 see. . .Dichlorprop 

N o . 323C see. . .Vinclozolin 

No. 323EE see. . .Propiconazole 

N o . 334B see. . .Pir imiphos-Methyl 

No . 342 see. . .Diazinon 

No . 344A see. . .Thiophanate-Methyl 

N o . 366AA see. . .Tebuthiuron 

N o . 3 9 I D see. . .Dinocap 

N o . 3 9 2 D D see. . .Dinoseb 

N o . 400 see. . .Dipropyl Isocinchomeronate 

N o . 410 see. . .Diuron 

N o . 419 see. . .Dodine 

N o . 431C see. . .Fenoxaprop-ethyl 

N o . 4 3 4 C see. . .Ethoprop 

No . 435 see. . .EPTC 

No . 4 4 7 A B see. . . Isofenphos 

N o . 4 5 4 B B see. . .Pendimethalin 

N o . 455 see. . .Demeton-methyl 

No . 4 5 6 D see. . .Famphur 

N o . 458 see. . .Ferbam 

N o . 460C see. . .Fluazifop-butyl 

N o . 4 6 3 F see. : .Bifenthrin 

N o . 4 7 2 A A see. . .Dimethipin 

N o . 481 DD see. . .Fenbutatin Oxide 

N o . 4 9 7 A B see. . .Imazalil 

N o . 528 see. . .Linuron 

N o . 549AA see. . .Methazole 

N o . 563 see. . .Dichlorophene 

N o . 576 see. . .Oxythioquinox 

N o . 583 see. . .Monuron 

No . 623A see. . .Oryzalin 

No . 624A see. . .Oxadiazon 

No . 642AB see. . .Hydramethylnon 

No . 652B see. . .D-Phenothrin 

No . 652C see. . .Fenoxycarb 

No . 670 see. . .Piperonyl Butoxide 

No. 706A see. . .Propetamphos 

No . 723K see. . .Myclobutanil 

No . 740 see. . .Simazine 

N o . 744A see. . .Sodium Azide 

No. 762 see. . .Sodium Dimethyldi thiocarbamate 

N o . 839A see. . .Hydramethylnon 

No. 840 see. . .Dazomet 

N o . 844 see. . .Tetramethrin 

N o . 849A see. . .Thiabendazole 

N o . 862AA see. . .Triadimefon 



 

Synonym and Trade Name-Cross Index 1047 

Caswell No . 864 see. . .Tribufos 

Caswell N o . 870A see. . .Triallate 

Caswell N o . 882J see. . .Triclopyr Tr ie thylammonium 

Salt 

Caswell N o . 896E see. . .Fentin Hydroxide 

Caswell N o . 900AA see. . .Thiodicarb 

Caswell N o . 903D see. . .Perfluidone 

Caswell N o . 927 see. . .Zinc Sulfate Heptahydrate 

Caswell No . 934 see. . .Fluvalinate 

CATAMINE® AB see. . .Zilkonium Chloride 

CAV-TROL® see. . .Sodium Fluoride 

CBN see. . .Barban 

CCC see. . .Calcium Cyanamide 

CCC P L A N T G R O W T H REGULANT® see. . 

Chlormequat Chloride 

CCN52® see. . .Cypermethrin 

CD 68® see. . .Chlordane 

CDA 101® see. . .Copper and Copper Compounds 

CDA 122® see. . .Copper and Copper Compounds 

CDA S I M F L O W PLUS® see. . .Amitrole 

CDA 102® see. . .Copper and Copper Compounds 

C D A 110® see. . .Copper and Copper Compounds 

C D A A see. . .Allidochlor 

C D A A T see. . .Allidochlor 

C D B 60® see. . .Dichloroisocyanuric Acid 

C D E C see. . .Sulfallate 

C D M see. . .Chlordimeform 

C D N A see. . .Dichloran 

CDT® see. . .Simazine 

CEASEFIRE® see. . .Fipronil 

CEK1URON® see. . .Diuron 

C E K U C A P ® 2 5 W P see. . .Dinocap 

CEKU C.B.® see. . .Hexachlorobenzene 

CEKUDAZIM® see. . .Carbendazim 

CEKUDIFOL® see. . .Dicofol 

CEKUFON® see. . .Trichlorfon 

CEKUGIB® see. . .Gibberellic Acid 

CEKUMETA® see. . .Metaldehyde 

C E K U M E T H I O N ® see. . .Methyl Parathion 

Cekupropanil see. . .Propanil 

CEKUQUAT® see. . .Paraquat 

CEKUSAN® see. . .Dichlorvos 

CEKUSAN® see. . .Simazine 

CEKUSIL® see. . .Phenylmercury Acetate 

CEK.USIL U N I V E R S A L A® see. .Methoxyethylmercuric 

Acetate 

CEKUTHOATE® see. . .Dimethoate 

C E K U T R O T H I O N ® see. . .Fenitrothion 

CEKUZINA-S® see. . .Simazine 

CEKUZINA-T® see. . .Atrazine 

CELA S-1942® see. . .Bromophos 

CELA S-2957® see. . .Chlorthiophos 

CELA S-2225® s e e . . .Bromophos-ethyl 

CELAMERCK. S-2957® see. . .Chlorthiophos 

CELANEX® see. . .Lindane 

CELATHION® s e e . . .Chlorthiophos 

CELATOX-DP® see. . .Dichlorprop 

CELCURE® see. . .Sodium Dichromate 

CELEBRITY® see. . .Nicosulfuron 

CELEBRITY® see. . .Sodium Dicamba 

Celery looper moth N P V see. . .Anagrapha Falcifera 

CELITE® see. . .Diatomaceous Earth 

CELLU-QUIN® see. . .Copper(II)-8-hydroxyquinol ine 

CELMER® see. . .Phenylmercury Acetate 

Celmide see. . .Ethylene Dibromide 

CELMONE® see. . .1-Naphthaleneacet ic Acid 

CELPH1DE® see. . .Aluminum Phosphide 

CELPHOS® see. . .Aluminum Phosphide 

Celphos see. . .Phosphine 

CELTHION® see. . .Malathion 

Celthion (Indian) see. . .Malathion 

Cemerim see. . .Ametryn 

C E N O L G A R D E N DUST® see. . .Rotenone 

CENTURY-CIDE® see. . .Mevinphos 

CEP see. . .Ethephon 

2-CEPA see. . .Ethephon 

CEPHA® see. . .Ethephon 

CEPHA® 10LS see. . .Ethephon 

CERANO® see. . .Clomazone 

Cercobin- methyl see. . .Thiophanate-Methyl 

CERCOBIN® see. . .Thiophanate-Methyl 

Ceresan see. . .Ethyl Mercuric Chloride 

CERESAN® s e e . . .Ethyl Mercuric Chloride 

CERESAN® s e e . . .Phenylmercury Acetate 

CERESOL® see. . .Phenylmercury Acetate 

CEREVAX® E X T R A see. . .Imazalil 

CERIDOR® see. . .Mecoprop 

CERONE® see. . .Ethephon 

C E R T O L - L I N ONIONS® see. . .Linuron 

CERTOX® see. . .Strychnine 

CES see. . .Aramite 

CESAR® see. . .Hexythiazox 

CESAREX® see. . .DDT 

CFS-Giftweizen (German) see. . .Thallium Sulfate 

CFV® see. . .Chlorfenvinphos 

CFZ see. . .Chlorfluazuron 

CG 117® see. . .Metalaxyl 

CG 1283® see. . .Mirex 

CGA 10832® see. . .Profluralin 

CG A 15324® see. . .Profenfos 

CGA 18731® see. . . Isoproturon 

C G A 24705® see. . .Metolachlor 

CGA 26351® see. . .Chlorfenvinphos 

CGA 45156® see. . .Thiodicarb 

CGA 48988® see. . .Metalaxyl 

CGA 64250® see. . .Propiconazole 

CGA 71818® see. . .Penconazole 

C G A 72662® see. . .Cyromazine 

CGA 112913® see. . .Chlorfluazuron 

CGA 131036® see. . .Triasulfuron 

C G A 136,872® see. . .Primisulfuron-Methyl 

C G A 163935® see. . .Cimectacarb 

C G A 169374® see. . .Difenoconazole 

C G A 169374® see. . .Difenoconazole 

C G A 215944® see. . .Pymetrozine 

C G A 219417® see. . .Cyprodinil 
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C C D 92710F® see. . .Propiconazole 

CH-3565® see. . .Triclosan 

Chalk see. . .Calcium Carbonate 

CHALLENGER® see. . .Nicosulfuron 

CHAMPION® see. . .Copper Hydroxide 

C H A M P M A N PQ-8 see. . .Copper(II)-8-

hydroxyquinoline 

CHANDOR® see. . .Trifluralin 

CHAP-FUME® see. . .Metham-Sodium 

CHAPCO® Cu-NAP see. . .Copper Naphthenate 

C H A P M A N W E E D FREE® see. . .Sodium Chlorate 

CHARGE® see. . ./a/wc/a-Cyhalothrin 

CHECK-MATE® see. . .Cacodyiic Acid 

CHECK-THRU® see. . .Paraquat 

CHECKMATE® see. . .Sethoxydim 

CHECKMATE® see. . .Sodium Fluoride 

CHECKMITE® see. . .Coumaphos 

CHEMAGRO® 1776 see. . .Tribufos 

C H E M A G R O ® 9 0 1 0 see. . .Propoxur 

CHEMAGRO® 37289 see. . .Trichloronate 

CHEMAGRO® B-1776 see. . .Tribufos 

CHEMAID® see. . .Sodium Cacodylate 

CHEMATHION® see. . .Malathion 

CHEM-AX® see. . .Cacodyiic Acid 

CHEM-BAM® see. . .Nabam 

C H E M FISH® see. . .Rotenone 

CHEMFORM® see. . .Streptomycin 

CHEMFORM® see. . .Maleic Hydrazide 

CHEMFORM® see. . .Methoxychlor 

CHEM-HOE® see. . .Propham 

Chemical 109 see. . .ANTU 

CHEMIFLOUR® s e e . . .Sodium Fluoride 

CHEMIURON® see. . .Diuron 

CHEMLEY® see. . .Ethoxyquin 

CHEM-MITE® see. . .Rotenone 

C H E M NEB® see. . .Maneb 

CHEMOCIN® see. . .Copper Oxychlor ide 

CHEMOX® see. . .Dinoseb 

C H E M O X P.E.® see. . .Dinoseb 

C H E M O X GENERAL® see. . .Dinoseb 

CHEMPAR® s e e . . .Copper Oxychlor ide 

C H E M PELS C® see. . .Sodium Arsenite 

Chem-Phene see. . .Toxaphene 

CHEMRAT® see. . .Pindone 

C H E M RICE® see. . .Propanil 

C H E M S E C T DNBP® see. . .Dinoseb 

C H E M - S E N 56® see. . .Sodium Arsenite 

CHEM-TEK® see. . .Thiabendazole 

CHEM-TOL® see. . .Pentachlorophenol 

C H E M ZINEB® see. . .Zineb 

CHESS® see. . .Pymetrozine 

Chestnut compound see. . .Copper Carbonate , Basic 

C H E V R O N 9006® see. . .Methamidophos 

C H E V R O N O R T H O 9006® see. . .Methamidophos 

C H E V R O N RE 12420® see. . .Acephate 

CHEYENNE® see. . .MCPA 

C H I L T E R N KOCIDE® 101 see. . .Copper Hydroxide 

C H I L T E R N OLE® see. . .Chlorothalonil 

C H I M A C OXY® see. . .MCPA 

CHIMICHLOR® see. . .Alachlor 

C H I M I G O R 4 0 ® see. . .Dimethoate 

CHINALPHOS® see. . .Quinalphos 

Chinomethionat see. . .Oxythioquinox 

Chinomethionate see. . .Oxythioquinox 

CHINORTA® see. . .Paraoxon 

C H I N O Z A N ® see. . .Quintozene 

CHINUFUR® see. . .Carbofuran 

CHIOLITE® see. . .Sodium Aluminum fluoride 

CHIP-CAL® see. . .Calcium Arsenate 

CHIPCO® see. . .Fipronil 

CHIPCO® see. . .Mecoprop 

CHIPCO® see. . .Thiodicarb 

CHIPCO® 26019 see. . . Iprodione 

CHIPCO® A L I E T T E W D G see. . .Fosetyl-AI 

C H I P C O BUCTRIL® see. . .Bromoxynil 

C H I P C O CRAB-KLEEN® see. . .Bromoxynil 

CHIPCO® F L O R E L PRO see. . .Ethephon 

C H I P C O T H I R A M 75® see. . .Thiram 

C H I P C O T U R F H E R B I C I D E "D"® see. . .2,4-D 

C H I P C O T U R F H E R B I C I D E MCPP® see. . .Mecoprop 

C H I P M A N 3,142® see. . .Tecnazene 

C H I P M A N 6199® see. . .Amiton Oxalate 

C H I P M A N 6200® see. . .Amiton 

C H I P M A N 11974® see. . .Phosalone 

CHIPMAN® PATH W E E D K I L L E R see. . .Amitrole 

CHIPMAN® R-6,199 see. . .Amiton Oxalate 

CHIP SHOT® see. . .Oxadiazon 

CHIPTOX® see. . .MCPA 

CHLON® see. . .Pentachlorophenol 

Chloordaan (Dutch) see. . .Chlordane 

O-2-Chloor-1 - (2 ,4-dichloor- fenyl ) -v inyl -0 ,0-

diethylfosfaat (Dutch) see. . .Chlorfenvinphos 

2-Chloor-4-dimethylamino-6-methyl-pyrimidine (Dutch) 

see. . .Crimidine 

Chloorpikrine (Dutch) see. . .Chloropicrin 

a-Chlor-6'-aethyl-/V-(2-methoxy-1 -methylaethyl)-acet-o-

toluidin (German) see. . .Metolachlor 

(4-Chlor-but-2-in-yl)-«-(3-chlor-phenyl)-carbamat 

(German) see. . .Barban 

(2-Chlor-3-diaethylamino-methyl-3-oxo-prop-1 -en-y I)-

dimethylphosphat (German) see. . .Phosphamidon 

0-2-Chlor- l - (2 ,4-dichlor-phenyl) -v iny 1-0,0-

diaethylphosphat (German) see. . .Chlorfenvinphos 

C H L O R KIL® see. . .Chlordane 

/V-(3-Chlor-4-inethoxy-phenyl)-A',^'-dimethylharnstolT 

(German) see. . .Metoxuron 

2-(4-Chlor-2-methyl-phenoxy)-propionsaeure (German) 

see. . .Mecoprop 

CHLOR-O-PIC® see. . .Chloropicrin 

Chloracetic acid see. . .Chloroacetic Acid 

2-Chloraethyl phosphonsaeure (German) see. . .Ethephon 

2-Chloraethyl- t r imethylammoniumchlorid (German) see. 

Chlormequat Chloride 

CHLORAK® see. . .Trichlorfon 

2-Chlorallyl diethyldi thiocarbamate see. . .Sulfallate 

Chlorallyl diethyldi thiocarbamate see. . .Sulfallate 



 

Synonym and Trade Name-Cross Index 1049 

2-Chlorallyl-iV,iV-diethyldithiocarbamate s e e . . .Sulfallate 

Chlorambed see. . .Chloramben 

Chloramben, Aromatic carboxylic acid see. . Chloramben 

Chloramben benzoic acid herbicide see. . .Chloramben 

Chlorambene see. . .Chloramben 

Chloramizol see. . .Imazalil 

Chloramp (Russia) see. . .Picloram 

2-(2-Chloranilin)-4,6-dichlor-1,3,5-triazin (German) see. 

Anilazine 

Chlorate salt of magnesium see. . .Magnesium Chlorate 

Chlorate of soda s e e . . .Sodium Chlorate 

Chlorate salt of sodium s e e . . .Sodium Chlorate 

Chlorate de magnesium (French) see. . .Magnesium 

Chlorate 

CHLORAX® see. . .Sodium Chlorate 

CHLORAXYL® see. . .Metalaxyl 

CHLORAXYL® S E E D T R E A T E R see. . .Chloroneb 

CHLORBAN® see. . .Chlorpyrifos 

Chlorbenzalate see. . .Chlorobenzilate 

Chlorbenzilat see. . .Chlorobenzilate 

Chlorcholinchlorid see. . .Chlormequat Chloride 

Chlorcholine chloride see. . .Chlormequat Chloride 

Chlorcyan see. . .Cyanogen Chloride 

Chlordan see. . .Chlordane 

Chlorea see. . .Monuron 

CHLORESENE® see. . .Lindane 

Chloressigsaeure-rt-isopropylanilid (German) see. . 

Propachlor 

Chlorethephon s e e . . .Ethephon 

Chlorethoxyphos see. . .Chlorethoxyfos 

2-Chlorethylphosphonic acid see. . .Ethephon 

Chlorex see. . .Dichloroethyl Ether 

Chlorfacinon (German) see. . .Chlorophacinone 

CHLORFENAC® see. . .Fenac 

Chlorfenamidine s e e . . .Chlordimeform 

Chlorfenidim see. . .Monuron 

Chloric acid, magnesium see. . .Magnesium Chlorate 

Chloric acid, magnesium salt see. . .Magnesium Chlorate 

Chloric acid, sodium salt see. . .Sodium Chlorate 

Chlorid rtutnaty (Czech) see. . .Mercuric Chloride 

CHLORIDAZON® see. . .Pyrazon 

Chlorimuronethyl ester s e e . . .Chlorimuron-ethyl 

Chlorimuronethyl [Ethyl-2-[[[(4-chIoro-6-

methoxyprimidin-2-yl)-carbonyl]-

amino]sulfonyl]benzoate] see. . .Chlorimuron-ethyl 

Chlorinat see. . .Barban 

CHLORINDAN® see. . .Chlordane 

Chlorine cyanide see. . .Cyanogen Chloride 

Chlormequat see. . .Chlormequat Chloride 

C H L O R M E T H A Z O L E ® see. . .Methazole 

Chlormethylfos see. . .Chlorpyrifos-methyl 

2-Chloroacetaldehyde s e e . . .Chloroacetaldehyde 

Chloroacetaldehyde monomer see. . .Chloroacetaldehyde 

Ai-ChIoroacetyI-Af-(2,6-diethyIphenyl)gIycine, ethyl ester 

see. . .Diethatyl-ethyl 

<S-Chloroallyl chloride see. . .1 ,3-Dichloropropene 

2-Chloroallyl-/V,yV-diethyldithiocarbamate see. .Sulfallate 

(o-Chloroanil ino)dichlorotr iazine see. . .Anilazine 

4-Chloro-2-oxo-3(2/ / ) -benzothiazoleacet ic acid, ethyl 

ester see. . .Benazolin Ethyl 

3- (6-Chloro-2-oxo-benzoxazol in-3-yl )methyl-0 ,0-die thyl 

phosphorothiolothionate see. . .Phosalone 

5-[(6-Chloro-2-oxo-3(2H)-benzoxazolyl)methyl] 0 , 0 -

diethylphosphordithioate see. . .Phosalone 

2-[4-( (6-Chloro-2-benzoxazolyl)oxy)phenoxy]propionic 

acid, ethyl ester, (±)- see. . .Fenoxaprop-ethyl 

1 -(p-Chlorobenzyl)-1 -cyclopentyl-3-phenylurea see. 

Pencycuron 

p-Chlorobenzyl jV.iV-diethylthiolcarbamate see. . 

Thiobencarb 

S-(p-Chlorobenzyl)diethylthiocarbamate see. . 

Thiobencarb 

S-(4-Chlorobenzyl) yV,/V-diethylthiocarbamate sec. . 

Thiobencarb 

2-(2-ChIorobenzyl)-4 ,4-dimethyl- l ,2-oxazol idin-3-one 

see. . .Clomazone 

l-Chloro-3,5-bis(ethylamino)-2,4,6-tr iazine see. . 

Simazine 

2-Chloro-4,6-bis(ethylamino)- l ,3 ,5- t r iazine see. . 

Simazine 

2-Chloro-4,6-bis(ethylamino)-s-tr iazine sec. . .Simazine 

2-Chloro-4,6-bis(isopropylamino)-.v-triazine see. 

Propazine 

C H L O R O B L E M® see. . .Maneb 

4-Chlorobut-2-ynyl-OT-chlorocarbanilate see. . .Barban 

4-Chlorobut-2-ynyl-3-chlorophenylcarbamate see. 

Barban 

5-Chloro-3- to7-buty l -6-methylurac i l see. . .Terbacil 

Chloro-2-butynyl- ;«-chlorocarbamate see. . .Barban 

4-Chloro-2-butynyl-m-chlorocarbanilate see. . .Barban 

4-Chloro-2-butynyl-(3-chlorophenyl)carbainate see. . 

Barban 

4-Chloro-2-butynyl-«-(3-chlorophenyl)carbamate see. . 

Barban 

Chlorocamphene see. . .Toxaphene 

w-Chloro carbanilic acid-4-chloro-2-butynyl ester see. . 

Barban 

Chlorochol ine chloride sec. . .Chlormequat Chloride 

3-Chloro-/V-[3-chloro-2,6-dinitro-4-

(trifluoromethyl)phenyl]-5-(trifluorornethyl)-2-

pyridinamine s e e . . .Fluazinam® 

l-Chloro-2-(ß-chloroethoxy)ethane see. . .Dichloroethyl 

Ether 

5-Chloro-7V-(2-chloro-4-nitrophenyl)-2-

hydroxybenzamide, 2-aminoethanol salt see. . .Clonitralid 

5-Chloro-/V-(2-chloro-4-nitrophenyl)-2-

hydroxybenzamide with 2-aminoethanol (1:1) see. 

Clonitralid 

4-Chloro-a-(4-chlorophenyl)-«-( t r ichloromethyl)benzene 

methanol see. . .Dicofol 

3-Chlorochlordene see. . .Heptachlor 

3-Chloro-A'-(3-ch!oro-5-trifluoromethyl-2-pyridinyl)-

a,a,a-tr if luoro-2,6-dinitro-/7-toluidine see. . .Fluazinam® 

Chlorocresol see. . ./?-chloro-/;?-cresol 

jD-Chlorocresol see. . .p-chloro-m-cresol 

4-Chloro-.«-cresol see. . ./>-chloro-w-cresol 
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2-Chloro- l -e thanal see. . .Chloroacetaldehyde 

2-Chloroethanephosphonic acid see. . .Ethephon 

Chloroethanoic acid see. . .Chloroacetic Acid 

2-Chloroethanol-2-(jO- tert-butylphenoxy)-1-methylethy 1 

sulfite see. . .Aramite 

2-Chloroethanol ester with 2-(p-to-/ '-butylphenoxy)-1 -

methylethyl sulfite see. . .Aramite 

2- (2-Chloroethoxy)-A4((4-methoxy-6-methyl -1 ,3 ,5-

tr iazin-2-yl)amino)carbonyl]benzenesulfonamide see. . 

Triasulfuron 

2-Chloro-/V-(ethoxymethyl)-6'-ethyl-(9-acetotoluidide 

see. . .Acetochlor 

2-Chloro-yV-(ethoxymethyl)-A'-(2-ethyl-6-

methylphenyl)acetamide see. . .Acetochlor 

2-Chloro-1-(3-ethoxy-4-ni t rophenoxy)-4-

(tr if luoromethyl)benzene see. . .Oxyfluorfen 

2-Chloro-4-ethylamineisopropylamine-s- tr iazine see. 

Atrazine 

2-Chloro-4-e thylamino-6-( l -cyano- l -methyl)ethylamino-

Λ'-triazine see. . .Cyanazine 

l -Chloro-3-ethylamino-5-isopropylamino-s- tr iazine see. 

Atrazine 

l -Chloro-3-ethylamino-5-isopropylamino-2,4,6- tr iazine 

see. . .Atrazine 

2-Chloro-4-ethylamono-6- isopropylamino- see. . 

Atrazine 

2-Chloro-4-ethylamino-6- isopropylamino - l ,3,5-triazine 

see. . .Atrazine 

2-Chloro-4-ethylamino-6-isopropylamino-s- t r iazine see. . 

Atrazine 

2-[(4-Chloro-6-(ethylamino)- l ,3 ,5- t r iazin-2-yl)amino]-2-

methylpropanenitr i le see. . .Cyanazine 

2-[(4-Chloro-6-(ethylamino)- i- t r iazin-2-yl)amino]-2-

methylpropionitr i le see. . .Cyanazine 

2-((4-Chloro-6-(ethylamino)-.v-triazin-2-yl)amino)-2-

methylpropanenitr i le see. . .Cyanazine 

2-(4-Chloro-6-ethylamino-1,3,5-tr iazin-2-ylamino)-2-

methylpropionitr i le see. . .Cyanazine 

/ ß-Chloroethyl-ß '-( /7-/er/-butylphenoxy)-a '-methylethyl 

sulfite see. . .Aramite 

/5-Chloroethyl-ß-( J o-/ert-butylphenoxy)-a-methylethyl 

sulphite see. . .Aramite 

A'-(2-Chloroetf iyl)-2 ,6-dini t ro - / j -piOpyl -4-

(trifluoromethyl)aniline see. . .Fluchloralin 

A , -(2-Chloroethyl)-2,6-dinitro-«-propyl-4-

( tr i f luoromethyl)benzenamide see. . .Fluchloralin 

Chloroethyl ether ( D O T ) see. . .Dichloroethyl Ether 

6-Chloro-A'-ethyl-«-isopropyl-l ,3,5-tr iazinediyl-2,4-

diamine see. . .Atrazine 

Chloroethyl mercury see. . .Ethyl Mercuric Chloride 

2-Chloro-6'-ethyl-/V-(2-methoxy-l-methylethyl)acet-<> 

toluidide see. . .Metolachlor 

2-Chloroethyl l-methyl-2-(/?-/ert-butylphenoxy)ethyl 

sulphite see. . .Aramite 

6-Chloro-yV-ethyI-A''-( 1 -methylethyl)-1,3,5-tr iazine-2,4-

diamine see. . .Atrazine 

a-Chloro-2'-ethyl-6'-methyl-yV-( 1 -methyl-2-

methoxyethyl)-acetanil ide see. . .Metolachlor 

6-Chloro-/w-cresoI see. . .p-chloro-w-cresol 

4-Chloro-o-cresoxyacetic acid see. . .MCPA 

(4-Chloro-o-cresoxy)acet ic acid see. . .MCPA 

Chlorocyan see. . .Cyanogen Chloride 

Chlorocyanide see. . .Cyanogen Chloride 

Chlorocyanogen see. . .Cyanogen Chloride 

2-Chloro-4- ( ( l -cyano- l -methyle thyl )amino)-6-

(ethylamino)-s-triazine, Cyanazine 2 -ch lo ro -4 - ( l - cyano- l -

methylethylamino)-6-ethylamino-l ,3 ,5- t r iazine see. . 

Cyanazine 

CHLORODANE® see. . .Chlordane 

2-Chloro-A',/V-diallylacetamide see. . .Allidochlor 

a-Chloro-A^/V-diallylacetamide see. . .Allidochlor 

1 -Chloro-2,3-dibromopropane see. . 

Dibromochloropropane 

3-Chloro-1,2-dibromopropane see. 

Dibromochloropropane 

5-Chloro-2-(2,4-dichlorophenoxy)phenol see. . .Triclosan 

5-Chloro-2-(2,4-dichlorophenoxyphenol) s e e . . .Triclosan 

/J-2-Chloro-l-(2 ' ,4 ' -dichlorophenyl) vinyl dethylphosphate 

see. . .Chlorfenvinphos 

A/-(4-Chlorophenyl)-A"-(3,4-dichlorophenyl)urea see. . 

Triclocarban 

2-Chloro- l - (2 ,4-dichlorophenyl)vinyl diethyl phosphate 

see. . .Chlorfenvinphos 

/V-(2-Chloro-l-(diethoxyphosphinpthioylthio)ethyl) 

phthalimide see. . Dialifor 

2-Chloro-3-(diethylamino)-1 -methyI-3-oxo-1 -

propenyldimethyl phosphate see. . .Phosphamidon 

2-Chloro-2' ,6 '-diethyl-/V-(butoxymethyl)acetanalide see. . 

Butachlor 

2-Chloro-2-diethylcarbamoyI- l -methylvinyldimethyl 

phosphate see. . .Phosphamidon 

l -Chloro-die thylcarbamoyl- l -propen-2-yl dimethyl 

phosphate see. . .Phosphamidon 

a-Chloro-2' ,6 '-diethyl-A'-(methoxymethyl)acetanilide see. 

Alachlor 

2-Chloro- iV-(2,6-diethylphenyl)-n-

(methoxymethyl)acetamide see. . .Alachlor 

S-4-ChlorobenzyI diethyl thiocarbamate see. . 

Thiobencarb 

6-ChloiO-/V,7V-diethyl-l ,3,5-tr iazine-2,4-diamine see. . 

Simazine 

6-Chloro-/V2,/V4-diethyl-l,3,5-triazine-2,4-diamine see. . 

Simazine 

6-Chloro-yV,A/ '-diethyl-l,3,5-triazine-2,4-diyldiamine see. 

Simazine 

(2-Chloro-3-die t i lamino- l -met i l -3-oxo-prop- l -en- i l ) -

dimetil-fosfato (Italian) see. . .Phosphamidon 

5-Chloro-3-( 1,1 -dimethyl)-6-methyl-2,4( 1 H,3H)-

pyrimidinedione see. . .Terbacil 

5 -ChloiO -3- ( l , l -d imethyle thyl ) -6-methyl -2 ,4( l / / ,3 / / ) -

pyrimidinedione see. . .Terbacil 

4-Chloro-3,5-dimethylphenol see. . .4-chloro-3,5-xylenol 

2-Chloro-A'-(2,4-dimethyl-3-thienyl)-7V-(2-methoxy-l-

methylethyl)acetamide see. . .Dimethenamid 

2-Chloro-A',A,-di-2-piOpenylacetamide see. . .Allidochlor 

2-Chloroethanal see. . .Chloroacetaldehyde 



 

2-Chloro-^-(2-e thyl-6-methylphenyl) -^-(2-methoxy-1 -

methylethyl) acetamide see. . .Metolachlor 

(2-Chloroethyl)phosphonic acid see. . .Ethephon 

2-Chloroethyl sulfurous acid-2-(4-( 1,1-

dimethylethyl)phenoxy)- l -methylethyl ester see. . 

Aramite 

2-Chloroethyl sulphite of 1-(/?-/ert-butylphenoxy)-2-

propanol see. . .Aramite 

2-Chloro-/ / , (6-ethyl-o-tolyl)-7V-(2-methoxy-1 -

methylethyl)-acetamide see. . .Metolachlor 

A'-(2-Chloroethyl)-a,a,a-trifluoro-2,6-dinitro-A'-propyl- 1p-

toluidine see. . .Fluchloralin 

(E)-4-Chloro-a ,a ,a- t r i f luoro-yV-( l - ( l / / - imidazol- l -yl) -2-

propoxyethyl idene)-0- toluidine see. . .Triflumizole 

2-Chloroethyl t r imethylammonium chloride s e e . . 

Chlormequat Chloride 

(2-Chloroethyl) t r imethylammonium chloride see. . 

Chlormequat Chloride 

(/3-Chloroethyl)trimethylammonium chloride see. . 

Chlormequat Chloride 

2-Chloro-/V,/V,/V-ethyl)trimethylethanaminium chloride 

see. . .Chlormequat Chloride 

Chlorofenvinphos see. . .Chlorfenvinphos 

Chloroform, nitro- s e e . . .Chloropicrin 

CHLOROFTALM® see. . .Trichlorfon 

3-Chloro-7-hydroxy-4-methyl-coumarin Ο,Ο-diethyl 

phosphorothioate see. . .Coumaphos 

3-Chloro-7-hydroxy-4-methyl-coumarin O-ester with 

0 ,0-d ie thyIphosphoro th ioa te see. . .Coumaphos 

2-Chloro-hydroxytoluene see. . .p-Chloro-w-cresol 

6-Chloro-3-hydroxytoluene see. . ./>Chloro-/w-cresol 

2-Chloro-yV-isopropylacetanilide see. . .Propachlor 

a-Chloro-N-isopropylacetani l ide see. . .Propachlor 

2-Chloro-/V-isopropyl-A/-phenylacetamide see. 

.Propachlor 

5-[6-Chloro-3-(mercaptomethyl)-2-benzoxazol inone]-

0 ,0 -d ie thy lphosphorodi th ioa te see. . .Phosalone 

2-Chloro-jV-[((4-methoxy-6-methyl-l ,3,5-tr iazin-2-

yl)amino)carbonyl]benzenesulfonamide see. . 

Chlorsulfuron 

2-Chloro-A'-[(4-methoxy-6-methyl- l ,3,5-tr iazin-2-

yl)aminocarbonyl]-benzenesulfonamide see. . 

Chlorsulfuron 

l-[2-(2-Chloroethoxy)phenylsulfonyl]-3-(4-methoxy-6-

methyl- l ,3 ,5-tr iazin-2-yl)urea see. . .Triasulfuron 

3- (3-Chloro-4-methoxyphenyl ) - l , l -d imethylurea see. . 

Metoxuron 

/V-(3-Chloro-4-methoxyphenyl)-A'' ,A' '-dimethylurea see. . 

Metoxuron 

yV'-(3-Chloro-4-methoxyphenyl)-7V,/V-dimethylurea see. . 

Metoxuron 

2-[((((4-Chloro-6-methoxy-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]benzoic acid 

see. . .ethyl ester see. . .Chlorimuron-ethyl 

5 -Chloromethy l -0 ,0 -d ie thy l phosphorodi thioate see. . 

Chlormephos 

5-(Chloromethyl)-(9,0-diethyl phosphorodi thioate see. . 

Chlormephos 
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^-(ChloromethyO-O.O-diethyl phosphorodi thioic acid 

see. . .Chlormephos 

S-Chloromethyl-O.O-diethyl 

phosphorodithiothiolothionate see. . .Chlormephos 

S-(2-Chloro- l - ( l ,3 -d ihydro- l ,3-d ioxo-2/y- i so indol -2-

yl)e thyl) -0 ,0-diefhyl phosphorodi thioate see. . .Dialifor 

3-Chloro-5-[((((4,6-dimethoxy-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]-1-methyl-

l/-/-pyrazole-4-carboxylic acid see. . .Halosulfuron-

m ethyl 

4-Chloro-5-methylamino-2-(3-

tr i f luoromethylphenyl)pyridazin-3-one see. . .Norflurazon 

4-Chloro-5-(methylamino)-2-[3-( t r i f luoromethyl)phenyl]-

3(2H)-pyridazinone see. . .Norflurazon 

4-Chloro-5-methylamino-2-(a , a,a-trifluoro-»;-

tolyl)pyridazinone-3(2H)-one see. . .Norflurazon 

4-Chloro-5-(methylamino)-2-(a ,a ,a- t r i f luoro-m-tolyl)-

3(2H)-pyridazinone see. . .Norflurazon 

2-Chloro- l -methylbenzene see. . .o-Chlorotoluenel 

[ i ' - (R*,R*)]-4-Chloro-a-( l -methylethyl)benzeneacet ic 

acid, cyano(3-phenoxyphenyl)methyl ester see. 

.Esfen valerate 

2-Chloro-A / -(l-methylethyl)-/V-phenylacetamide see. . 

Propachlor 

S-(Chloromethyl) Ο,Ο-diethyl ester phosphorodithioic 

acid see. . .Chlormephos 

4-Chloro-3-methylphenol see. . ./>chloro-/w-cresol 

4-Chloro-2-methylphenoxyacet ic acid see. . .MCPA 

(4-Chloro-2-methylphenoxy)acet ic acid see. . .MCPA 

2-(4-Chloro-2-methylphenoxy)propanoic acid see. . 

Mecoprop 

(4-Chloro-2-methylphenoxy)propionic acid see. . 

Mecoprop 

a-(4-Chloro-2-methylphenoxy)propionic acid see. . 

Mecoprop 

4-Chloro-a- ( l -methyle thyl )benzeneacet ic acid cyano(3-

phenoxyphenyl)methyl ester see. . .Fenvalerate 

3-Chloro-4-methyl-7-coumarinyldiethyl phosphorothioate 

see. . .Coumaphos 

0-3-Chloro-4-methyi-7-coumarinyl O, O-diethyI 

phosphorothioate see. . .Coumaphos 

2-Chloro-4-methyl-6-dimethylaminopyrimidine see. . 

Crimidine 

Chloromethylmercury see. . .Mercury Alkyl Compounds 

A"-(4-Chloro-2-methylphenyl)-/V,/V-

dimethylmethanimidamide see. . .Chlordimeform 

3-Chloro-4-methyl-7-hydroxycoumarindiethyl 

thiophosphoric acid ester see. . .Coumaphos 

2-Chloro-A r -[(l-methyl-2-methoxy)-ethyl]-A'-(2,4-

dimethyl-thien-3-yl)acetamide see. . .Dimethenamid 

4-Chloro-2-methylphenoxy-a-propionie acid see. . 

Mecoprop 

(+)-cc-(4-Chloro-2-methylphenoxy) propionic acid see. . 

Mecoprop 

3-Chloro-4-methylumbell i feroneo-ester with Ο,Ο-diethyl 

phosphorothioate see. . .Coumaphos 

Chloronebe (French) see. . .Chloroneb 

CHLORONIL® see. . .Chlorothalonil 
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2-(a- /?-Chlorophenylacetyl) indane-l ,3-dione see. . 

Chlorophacinone 

4-[3-(4-Chlorophenyl)-3-(3,4-dimethoxyphenyl)-1 -oxo-2-

propenyl jmorphol ine see. . .Dimethomorph 

(£,Z)-4-[3-(4-Chlorophenyl)-3-(3,4-

dimethoxyphenyl)acryloyl]morphol ine see. . 

Dimethomorph 

3-(4-Chlorophenyl)-3-(3,4-dimethyphenyl)acryl ic acid 

morphol ide see. . .Dimethomorph 

(2RS,3RS)-1 -(4-Chlorophenyl)-4,4-dimethyl-2-( 1 H-1,2,4-

t r iazol- l -yl)pentan-3-ol see. . .Paclobutrazole 

(RS)-1 - J D-Chlorophenyl-4,4-dimethyl-3-( 1 H-1,2,4-triazol-

l-ylmethyl)pentan-3-ol see. . .Tebuconazole 

(RS)-1 -(4-Chlorophenyl)-4,4-dimethyl-3-( 1 H-1,2,4-

t r iazol- l -ylmethyl)pentan-3-ol see. . .Tebuconazole 

(RS)-1 - /7-Chlorophenyl-4,4-dimethyl-3-( 1 H-1,2,4-triazol-

1-ylmethyl)pentan-3-ol see. . .Tebuconazole 

4-Chlorophenyl dimethylurea see. . .Monuron 

l - (4-Chlorophenyl)-3,3-dimethylurea see. . .Monuron 

l- /?-Chlorophenyl-3,3-dimethylurea see. . .Monuron 

3 '-(4 '-Chlorophenyl)-1,1-dimethylurea see. . .Monuron 

3 ' - (4 ' -Chlorophenyl)- l , 1-dimethylurea see. . .Monuron 

3- (4-Chlorophenyl ) - l , l -d imethylurea see. . .Monuron 

3-(p-Chlorophenyl)-1,1 -dimethylurea see. . .Monuron 

3-/?-Chlorophenyl-1,1 -dimethylurea see. . .Monuron 

/V,-(4-Chlorophenyl)-/v ' ,A / -dimethylurea see. . .Monuron 

iV-(4-Chlorophenyl)-/V",A / ' -dimethylurea see. . .Monuron 

iV-(p-Chlorophenyl)-/V',A ' , -dimethylurea see. . .Monuron 

N-p-Chlorophenyl-A^/V'-dimethylurea see. . .Monuron 

(±)-a-[2-(4-Chlorophenyl)ethyl]-a-( 1,1 -dimethy lethy Ο-

Ι/ /-1,2,4-tr iazole-1-ethanol see. . .Tebuconazole 

-a- (4-Chlorophenyl) -a-hydroxybenzeneacet ic acid ethyl 

ether see. . .Chlorobenzilate 

(±)-R*,R*-^-[(4-Chlorophenyl)methyl]-a-( 1,1-

d imethyle thyl ) - l / / - l ,2 ,4- t r iazo l - 1-ethanol see. . 

Paclobutrazole 

2-[(2-Chlorophenyl)methyl]-4 ,4-dimethyl-3-

isoxazolidinone see. . .Clomazone 

2-[ (p-Chlorophenyl)phenylacetyl ] - l ,3- indandione see. . 

Chlorophacinone 

2[(4-Chlorophenyl)phenylacetyl] - l W-indene-1,3(2//)-

dione see. . .Chlorophacinone 

[(4-Chlorophenyl)-1-phenyl]-acetyl-1,3-indandion 

(German) see. . .Chlorophacinone 

5 - [ ( /7 -Chlorophenyl th io)methyl ] -0 ,0-d ie thyl 

phosphorodi thioate see. . .Carbophanothion 

5-[(4-Chlorophenyl)methyl] /V,/V-diethyllhiocarbamate 

see. . .Thiobencarb 

a-[2-(4-Chlorophenyl)ethyl]-a-phenyl-1 Η-1,2,4-triazole-

1-propane nitrile see. . .Fenbuconazole 

tt-[2-(4-Chlorophenyl)ethyl]-a-phenyl-3-( 1 Η-1,2,4-

triazole)- 1-propanenitrile see. . .Fenbuconazole 

/V-[(4-Chlorophenyl)-methyl]-A'-cyclopentyl-/V'-

phenylurea see. . .Pencycuron 

5-[(4-Chlorophenyl)methyl]diethylcarbamothiote see. . 

Thiobencarb 

4-(4-Chlorophenyl)-2-phenyl-2-( 1 Η-1,2,4-triazol-1 -

ylmethyl)butyronitri le see. . .Fenbuconazole 

l -Chloro- l -n i t ropropano (Spanish) see. . .1 -Chloro- l -

Ni t ropropane 

Chloroni tropropane see. . .1-Chlore-1-Nitropropane 

1,1-Chloronitropropane see. . ,1-Chloro-1-Nitropropane 

CHLOROPHEN® see. . .Pentachlorophenol 

Chlorophenothan see. . .DDT 

Chlorophenothane see. . .DDT 

α.-Chlorophenothane see. . .DDT 

Chlorophenotoxum see. . .DDT 

2-(4-Chlorophenoxy)-1 -/<?rt-butyl-2-( 1 H-1,2,4-triazole-1 -

yl)ethanol see. . .Triadimenol 

ß-(4-Chlorophenoxy)-a-( 1,1 -dimethy lethyl)-1 H-1,2,4-

triazole-1-ethanol see. . .Triadimenol 

1 -(4-Chlorophenoxy)-3,3-dimethyl-1 -( 1,2,4-triazol-1 -

yl)butanone- see. . .Triadimefon 

1 -(4-Chlorophenoxy)-3,3-dimethyl-1 -( 1,2,4-triazol-1 -yl)-

butan-2-one see. . .Triadimefon 

1 -(4-Chlorophenoxy)-3,3-dimethyl-1 -( 1,2,4-triazol-1 -yl)-

2-butan-2-one see. . .Triadimefon 

1 -(4-Chlorophenoxy)-3,3-dimethy 1-1 -( 1 H-1,2,4-triazol-1 -

yl)-2-butanone see. . .Triadimefon 

1 -(4-Chlorophenoxy)-3,3-dimethyl-1 -( 1 H-1,2,4-triazol-1 -

yl)-2-butanone see. . .Triadimefon 

l-(4-Chlorophenoxy)-3,3-dimethyl-1 -( 1 H-1,2,4-triazol-1 -

yl)butanone- see. . .Triadimefon 

( 1 RS,2RS, 1 RS,2SR)-1 -(4-Chlorophenoxy)-3,3-dimethyl-

1 -( 1 / /-1,2,4-tr iazol-1 -yl)butan-2-ol see. . .Triadimenol 

2-(4-Chlorophenoxy-2-methyl)propionic acid see. 

Mecoprop 

3-[4-(4-ChIorophenoxy)phenyl]-1,1 -dimethylurea see. 

Chloroxuron 

3- [p- ( />Chlorophenoxy)phenyl - l , l ] -d imethylurea see. 

Chloroxuron 

/V-[4-(4-Chlorophenoxy)phenyl]-Af,yV-dimethylurea see. 

Chloroxuron 

A / -[((4-Chlorophenyl)amino)carbonyl]-2,6-

dif luorobenzamide see. . .Diflubenzuron 

7V-(3-Chlorophenyl)carbamate de 4-chloro 2-butynyle 

(French) see. . .Barban 

(3-Chlorophenyl)carbamic acid 4-chloro-2-butynyl ester 

see. . .Barban 

p-Chlorophenyl chloride see. . .para-Dichlorobenzene 

oc-(2-Chlorophenyl)-a-(4-chlorophenyl)-5-

pyridinemethanol s e e . . .Fenarimol 

a-(2-Chlorophenyl)-a-(4-chlorophenyl)-5-

pyrimidinemethanol see. . .Fenarimol 

(2-Chlorophenyl)-a-(4-chlorophenyl)-5-

pyrimidinemethanol see. . .Fenarimol 

/ rara-5-(4-Chlorophenyl)-7V-cyclohexyl-4-methyl-2-aYo-

3-thiazolidinecarboxamide s e e . . .Hexythiazox 

a-(4-Chlorophenyl)-a-( 1 -cyclopropylethyl)-1 H-1,2,4-

triazole-1-ethanol see. . .Cyproconazole 

(2ftS;3ftS>2-(4-Chlorophenyl)-3-cyclopropyl-1 -(\H-

l ,2 ,4-tr iazol- l-yl)butan-2-ol see. . .Cyproconazole 

l -(4-Chlorophenyl)-3-(2,6-dif luorobenzoyl)urea see. . 

Diflubenzuron 

5-[(4-Chlorophenyl)methyl] diethylcarbamothioate see. 

Thiobencarb 



 

(3-(6-Chloro-3-phenyI-4-pyridazinyl)-carbonothioic acid 

5-octyl ester see. . .Pyridate 

ü-(6-Chloro-3-phenyl-4-pyr idazinyl) 5-octyl 

carbonothioate see. . .Pyridate 

2[2-(4-Chlorophenyl]-2-phenylacetyl ) indan- l ,3-dione 

see. . .Chlorophacinone 

6-Chloro-3-phenylpridazin-4-yl-5-octyl- thiocarbonate 

s e e . . .Pyridate 

l - [ (0-Chlorophenyl)sulfonyl) -3-(4-methoxy-6-methyl-5-

triazin-2-yl)urea see. . .Chlorsulfuron 

5-(4-Chlorophenylthiomethyl)diethyl 

Phosphorothiolothionate see. . .Carbophanothion 

2-/>Chlorophenyl-2-( 1 H-1,2,4-triazole-1 -

ylmethyl)hexanenitri le see. . .Myclobutanil 

2-(4-Chloropheny l)-2-( 1 H-1,2,4-triazole-1 -

ylmethyl)hexanenitri le see. . .Myclobutanil 

2-Chloro-6-tr ichloromethylpyridine see. . .Nitrapyrin 

Chlorophos see. . .Trichlorfon 

5-(2-Chloro-1 -ph tha l imidoe thy l ) -0 ,0-

diethylphosphorodithioate see. . .Dialifor 

Chlorophthalm see. . .Trichlorfon 

Chloropicrine (French) see. . .Chloropicrin 

2-Chloro-2-propene- l - th iol diethyldi thiocarbamate see. . 

Sulfallate 

3-Chloropropenyl chloride see. . .1 ,3-Dichloropropene 

(E)-2-[ l - ( ( (3-Chloro-2-propenyl)oxy) imino)propyl] -5-[2-

(e thyl thio)propyl]-3-hydroxy-2-cyclohexen-l -one see. . 

Clethodim 

2-Chloro-2-propenyldiethylcarbamodithioate see. 

.Sulfallate 

1 -[ 1 -((4-Chloro-2-(tr if luoromethyl)phenyl)imino)-2-

propoxyethyl ] - l / / - imidazole see. . .Triflumizole 

2-Chloro-4-(2-propylamino)-6-ethylamino-s- tr iazine see. 

Atrazine 

/V-(2-Chloro-4-pyridinyl)-A/ l -phenylurea see. 

Forchlorfenuron 

l-[(6-Chloro-3-pyridinyl)methyl]-4,5-dihydro-/V-nitro-

l / / - imidazol-2-amine see. . . Imidacloprid 

l-[(6-Chloro-3-pyridinyl)methyl]-yV-nitro-2-

imidazolidiniminebenzoate see. . . Imidacloprid 

1 -(2-Chloro-4-pyridyl)-3-phenylurea see. 

Forchlorfenuron 

]-(2-ChIoro-5-pyridylmethyl)-2-

(ni troamino)imidazolidine see. . . Imidacloprid 

2-[4-((6-Chloro-2-quinoxalinyl)oxy)phenoxy]ethyl 

propionate see. . .Quizalofop-Ethyl 

2-[4-((6-Chloro-2-quinoxal inyl)oxy)phenoxy]propionic 

acid ethyl ester see. . .Quizalofop-Ethyl 

4-Chloro-o-toIoxyacetic acid see. . .MCPA 

(4-Chloro-o-toloxy)acetic acid see. . .MCPA 

[(4-Chloro-o-tolyl)oxy]acetic acid see. . .MCPA 

/V-(4-Chloro-o-toIyl)-jV,/V-dimethylformamidine see. 

Chlordimeform 

2-(4-Chloro-o-tolyl)oxylpropionic acid see. . .Mecoprop 

2-(y>Chloro-o-tolyloxy)propionic acid see. . .Mecoprop 

2-Chlorotoluene see. . .o-chlorotoluenel 

Chlorotributylstannane see. . .Tributyltin Chloride 

2-ChloiO-6-trichloromethylpyridine see. . .Nitrapyrin 
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4-Chloro-6-( tr ichloromethyl)pyridine see. . .Nitrapyrin 

2-Chloro- l - (2 ,4 ,5- t r ichlorophenyl)ethenyl dimethyl 

phosphate see. . .Tetrachlorvinphos 

p-Chlorophenyl 2,4,5-tr ichlorophenyl sulfone see. . 

Tetradifon 

4-Chlorophenyl 2,4,5-tr ichlorophenyl sulfone see. . 

Tetradifon 

2-Chloro-l - (2 ,4 ,5- t r ichlorophenyI)vinyl phosphoric acid 

dimethyl ester see. . .Tetrachlorvinphos 

2-Chloro- l - (2 ,4 ,5- t r ichlorophenyl)vinyl dimethyl 

phosphate see. . .Tetrachlorvinphos 

2-Chloro-4-tr if luoromethyl-3 '-ethoxy-4'-nitrodiphenyl 

ether see. . .Oxyfluorfen 

/V-(2-Chloro-4-(trif1uoromethyl)phenyl]-i/ /-valinecyano(3-

phenoxylphenyI)methyl ester] see. . .Fluvalinate 

5-[2-Chloro-4-(trifluoromethyl)phenoxy]-A'-

methylsulfonyl)-2-ni trobenzamide see. . .Fomesafen 

5-(2-Chloro-4-(tr if luoromethyl)phenoxy)-2-nitrobenzoic 

acid see. . .Acifluorfen 

5-[2-Chloro-4-(trifluoromethyl)phenoxy]-/V-

(methylsulphonyl)-2-ni t robenzamide see. . .Fomesafen 

5-[2-ChIoro-4-(tr if luoromethyl)phenoxy]-2-nit iObenzoic 

acid 2-e thoxy- l -methyl-2-oxoethyl ester see. . .Lactofen 

A,-[2-Chloro-4-(trifluoromethyl)phenyl]-i;//-valine(±)-

cyano(3-phenoxylphenyl)methyl ester] see. . .Fluvalinate 

l-[/V-(4-Chloro-2-trifluoromethylphenyl)-

propoxyacet imidoyl]- imidazole see. . .Triflumizole 

/V-[4-(3-Chloro-5-trifluoromethyl-2-pyridinyl-oxy)-3,5-

dichloro-phenyl-aminocarbonyl]-2,6-dif luorobenzamide 

see. . .Chlorfluazuron 

2-[4-((3-Chloro-5-tr if luoromethyl-2-

pyridinyl)oxy)phenoxyI]propanoic acid, methyl ester see. 

Haloxyfop-methyl 

2-yV-(3-ChloiO-5-trifluoromethyl-2-pyridyl)-2,6-dinitiO-3-

chloro-4-trif luoromethylanil ine see. . .Fluazinam* 

( 15+1 fi)-m-3-(Z-2-Chloro-3,3,3-trifluoroprop-1 -enyl)-

2 ,2-dimethylcyclopropanecarboxylate see. . .lanidu-

Cyhalothrin 

5-(2-Chloro-a,a,a-trifluoro-/>tolyloxy)-yV-methylsulfonyl-

2-ni t robenzamide see. . .Fomesafen 

5-(2-Chloro-a-a-a-trif luoiO-/j-tolyloxy)-2-nitrobenzoic 

acid see. . .Acifluorfen 

2-Chloro-a,a ,a- tr i f luoro-/>tolyl-3-ethoxy-4-ni trophenyl 

ether see. . .Oxyfluorfen 

/V-[2-Chloro-a,a,a-(trifluoro-/^-tolyl)-i//-valine«//j/7rt-

cyano-phenoxybenzyl ester see. . .Fluvalinate 

Chlorotr iphenylstannane see. . .Triphenyltin Compounds 

Chlorotriphenylt in see. . .Triphenyltin Compounds 

Chloroxifenidum see. . .Chloroxuron 

C H L O R O X O N E ® see. . .2,4-D 

Chloroxylenol see. . .4-Chloro-3,5-xylenol 

Chloro-OT-xylenol see. . .4-Chloro-3,5-xylenol 

/7-Chloro-/7i-xylenol see. . .4-Chloro-3,5-xylenol 

Chloroxyphos see. . .Trichlorfon 

Chlorphacinon (Italian) see. . .Chlorophacinone 

Chlorphenamidine see. . .Chlordimeform 

Chlorphenvinfos see. . .Chlorfenvinphos 

Chlorphenvinphos see. . .Chlorfenvinphos 
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Cihexatin see. . .Cyhexatin 

CIMARRON® see. . .Metsulfuron-methyl 

CIMCOOL® see. . .Tris(hydroxymethyl)ni t romethane 

CIMETLE® see. . .Methomyl 

CIMEXAN® see. . .Malathion 

CINCH® see. . .Metolachlor 

CINEB® see. . .Zineb 

Cinene see. . .D-Limonene 

Cinerin I see. . .Pyrethrins or Pyrethrum 

Cinerin I allyl homolog see. . .Allethrins 

Cinerin II see. . .Pyrethrins or Pyrethrum 

Cinnamal see. . .Cinnamaldehyde 

/ ra /K-Cinnamaldehyde see. . .Cinnamaldehyde 

(E)-Cinnamaldehyde see. . .Cinnamaldehyde 

/rcws-Cinnamic aldehyde see. . .Cinnamaldehyde 

Cinnamyl aldehyde see. . .Cinnamaldehyde 

i rom'-Cinnamylaldehyde see. . .Cinnamaldehyde 

Cinnimic aldehyde see. . .Cinnamaldehyde 

CIODRIN® V I N Y L P H O S P H A T E sec. . .Crotoxyphos 

CIODRIN® see. . .Crotoxyphos 

CIOVAP® see. . .Crotoxyphos 

CIPA® see. . .Propachlor 

CIRAM® see. . .Ziram 

CIRRASOL®-185A see. . .Pelargonie Acid 

(/-Cisallethrin see. . .Allethrins 

c/-CISALLETHRIN® see. . .Allethrins 

CISLIN® see. . .Deltamethrin 

CISMETHRIN® see. . .Resmethrin 

CITATION® see. . .Cyromazine 

Citosulfan see. . .Busulfan 

CITOX® see. . .DDT 

CITRAM® see. . .Amiton Oxalate 

CITRAM® see. . .Amiton 

C I T R U S FIX® see. . .2,4-D 

C I T R U S LUSTR® see. . .Thiabendazole 

CL 11344® see. . .Pyridate 

CL 18133® see. . .Thionazin 

CL 38023 see. . .Famphur 

CL 47300® see. . .Fenitrothion 

CL 47,470® see. . .Mephosfolan 

CL 52160® see. . .Temephos 

CL 64475® see. . .Fosthietan 

CL 217,300® see. . .Hydramethylnon 

CL 222293® see. . . Imazethabenz 

CL 263499® see. . . Imazethapyr 

CL 303630® see. . .Chlorfenapyr 

CLAIRS1T® see. . .Perchloromethyl Mercaptan 

CLANEX® see. . .Pronamide 

CLARITY® see. . .Dicamba 

CLAROSAN® see. . .Terbutryn 

CLASSIC® see. . .Chlorimuron-ethyl 

Claudelite see. . .Arsenous Oxide 

CLEANACRES® see. . .Maneb 

C L E A N CROP® see. . .Endosulfan 

C L E A N CROP® see. . .Methyl Parathion 

CLEAN CROP® see. . .Tetrachlorvinphos 

C L E A N C R O P A C E P H A T E 80 DF S E E D 

P R O T E C T O R A N T ® see. . .Acephate 

l -(4-Chlorphenyl)-1 -phenyl-acetyl indan-1,3-dion 

(German) see. . .Chlorophacinone 

Chlorpikrin (German) see. . .Chloropicrin 

C H L O R P I R I F O S 480 CE MILEN1A® see. . Chlorpyrifos 

α-Chlorpyrifos 48EC (a) see. . .Chlorpyrifos 

Chlorpyrifos-ethyl see. . .Chlorpyrifos 

Chlorsaure (German) see. . .Sodium Chlorate 

Chlorthal dimethyl see. . .DCPA 

Chlorthal-dimethyl see. . .DCPA 

Chlorthal-methyl see. . .DCPA 

Chlorthalonil (German) see. . .Chlorothalonil 

CHLORTHIEP1N® see. . .Endosulfan 

CHLORTOX® see. . .Chlordane 

Chlorure de cyanogène (French) s e e . . .Cyanogen 

Chloride 

Chlorure mercurique (French) s e e . . .Mercuric Chloride 

Chlorure d'ethylene (French) see. . .Ethylene Dichloride 

Chlorvinphos see. . .Dichlorvos 

CHOIR® see. . .Chlorpyrifos 

Choline dichloride see. . .Chlormequat Chloride 

CHORUS® see. . .Cyprodinil 

Chromic acid ( H 2 C r 2 0 7 ) , disodium salt (monohyrate) see. 

Sodium Dichromate 

Chromic acid, d iammonium salt see. . .Ammonium 

Chromate 

CHROMOZIN® see. . .Atrazine 

C H R Y S A L BVB® see. . .6-Benzaldenine 

(+)-C7i ' , / ram-Chrysanthemate see. . .Allethrins 

Chrysanthemum cinerariefolium s e e . . .Pyrethrins or 

Pyrethrum 

C H R Y S A N T H E M U M C I N E R A R E A E F O L I U M ® see. . 

Pyrethrins or Pyrethrum 

CHRYSRON® see. . .Resmethrin 

CHWASTOX® see. . .MCPA 

Ciafos see. . .Cyanofos 

Cianamida calcica (Spanish) see. . .Calcium Cyanamide 

Cianofos (Spanish) s e e . . .Cyanofos 

Cianuro di sodio (Italian) see. . .Sodium Cyanide 

Cianuro di vinile (Italian) see. . .Acrylonitrile 

Cianuro de cobre (Spanish) see. . .Copper Cyanide 

Cianuro calcico (Spanish) see. . .Calcium Cyanide 

Cianuro potasico (Spanish) see. . .Potassium Cyanide 

Cianuro sodico (Spanish) see. . .Sodium Cyanide 

CIBA 570® see. . .Phosphamidon 

CIBA 709® see. . .Dicrotophos 

CIBA 1414® s e e . . .Monocrotophos 

CIBA 1983® s e e . . .Chloroxuron 

CIBA 2059® s e e . . .Fluometuron 

CIBA 3126® see. . .Metobromuron 

CIBA 8514® s e e . . .Chlordecone (Kepone®) 

CIBA 8514® see. . .Chlordimeform 

C I B A - G E I G Y GS 13005® see. . .Methidathion 

4,4 '-Cichlorbenzilsaeureaethylester (German) see. . 

Chlorobenzilate 

CICLO-SOM® see. . .Trichlorfon 

CIDEMUL® see. . .Phenthoate 

CIDEX® see. . .Glutaraldehyde 

CIDIAL® see. . .Phenthoate 



 

CLEAN KILL® see. . .2,4-D, isooctyl ester 

Cleaning solvent see. . .Stoddard Solvent 

CLEANSWEEP® see. . .Diquat 

CLEANSWEEP® see. . .Diquat Dibromide 

CLEAN-UP® s e e . . .Cacodyiic Acid 

CLEARWAY® see. . .Amitrole 

CLEARY® 3336 see. . .Thiophanate-Methyl 

CLEAVAL® see. . .Mecoprop 

CLENECORN® see. . .Mecoprop 

CLETODIME® see. . .Clethodim 

CLINAFARM® see. . .Imazalil 

CLIPPER® see. . .Paclobutrazole 

CLOFENOTANE® see. . .DDT 

Clofenvinfos see. . .Chlorfenvinphos 

Clonitarlid s e e . . .Clonitralid 

2-(4-Cloor-2-methyl-fenoxy)-propionzuur (Dutch) see. . 

Mecoprop 

C L O R C H E M T-590® see. . .Toxaphene 

3-(3-Clor-4-methoxyphenyl) - l , l -d imethylharns toff 

(German) see. . .Metoxuron 

Clordan (Italian) s e e . . .Chlordane 

Clordano (Spanish) see. . .Chlordane 

Clorex see. . .Dichloroethyl Ether 

Clorfenvinfos (Spanish) s e e . . .Chlorfenvinphos 

Clormecuato de cloroaceti lo (Spanish) see. . 

Chlormequat Chloride 

O-2-CIoro-1 -(2,4-dicloiO-fenil)-vinil-ö, O-di etilfosfato 

(Italian) see. . .Chlorfenvinphos 

4-Cloro-3-metilfenoI (Spanish) see. . . / j-Chloro-w-Cresol 

Cloroacetaldehido (Spanish) see. . .Chloroacetaldehyde 

Clorofacinona (Spanish) see. . .Chlorophacinone 

Clorofos (Russian) see. . .Trichlorfon 

Cloroxuron (Spanish) see. . .Chtoroxuron 

Clorphacinon (Italian) see. . .Chlorophacinone 

Clorpicrina (Italian, Spanish) see. . .Chloropicrin 

Clorpirifos metil (Spanish) see. . .Chlorpyrifos-methyl 

Clorpirifos (Spanish) see. . .Chlorpyrifos 

Cloruro de cadmio (Spanish) see. . .Cadmium Chloride 

Cloruro de cianogeno (Spanish) see. . .Cyanogen 

Chloride 

Cloruro de trifenilesta (Spanish) see. . .Triphenyltin 

Compounds 

Cloruro di ethene (Italian) see. . .Ethylene Dichloride 

Cloruro di mercurio (Italian) see. . .Mercuric Chloride 

Cloruro mercurico (Spanish) see. . .Mercuric Chloride 

C L O V A C O R N EXTRA® see. . .Linuron 

CLOVOTOX® see. . .Mecoprop 

C M D P see. . .Mevinphos 

C M E 151® see. . .Dimethomorph 

CMK® see. . .p-Chloro-m-Cresol 

C M P P see. . .Mecoprop 

CM S 2957® see. . .Chlorthiophos 

CMU® see. . .Monuron 

CN-11-2936® see. . .Prodiamine 

CN-11-3183® s e e . . .Forchlorfenuron 

CNA see. . .Dichloran 

C N C s e e . . .Copper Naphthenate 

CNN 52® see. . .Cypermethrin 
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Coal oil see. . .Kerosene 

Coal tar distillate (boiling beween 270-300° C) see. . 

Anthracene 

Coal tar naphtha see. . .Naphthas 

COBEX® see. . .Ethalfluralin 

C O B O X BLUE® see. . .Copper Oxychlor ide 

COBOX® see. . .Copper Oxychlor ide 

COBRA® see. . .Lactofen 

Cobre (Spanish) see. . .Copper and Copper Compounds 

CODAL® see. . .Metolachlor 

C O D E H 133® see. . .Dichlobenil 

CODECHINE® see. . .Lindane 

COLDCIDE-25® see. . .Glutaraldehyde 

Colecalciferol s e e . . .Cholecalciferol 

COLLAVIN® see. . .Propham 

C O L L O - B U E G L A T T ® see. . .Formic Acid 

COLLO-DIDAX® see. . .Formic Acid 

Colloidal arsenic see. . .Arsenic and Inorganic Arsenic 

Compounds 

Colloidal cadmium see. . .Cadmium 

Colloidal-S see. . .Sulfur 

Colloidal sulfur see. . .Sulfur 

COLLOIDOX® see. . .Copper Oxychlor ide 

COLLOKIT® see. . .Sulfur 

C O L O N E L HERBICIDE® see. . .Paraquat 

COLOR-SET® see. . .Silvex 

COLSUL® see. . .Sulfur 

C O L Z O R TRIO® see. . .Clomazone 

C O L Z O R TRIO® see. . .Napropamide 

C O M A C PARASOL® see. . .Copper Hydroxide 

COMBAT® see. . .Fipronil 

COMBAT® see. . .Hydramethylnon 

COMBOT® see. . .Trichlorfon 

C O M B O T EQUINE® see. . .Trichlorfon 

C O M I T E II® see. . .Propargite 

COMITE® A G R I C U L T U R A L M I T I C I D E see. . 

Propargite 

C O M M A N D ® see. . .Clomazone 

C O M M E N C E ® see. . .Trifluralin 

Commercial 4 0 % see. . .TEPP 

C O M M O D O R E ® see. . . / omt / a -Cyha lo th r in 

C O M M O N S E N S E C O C K R O A C H A N D RAT 

PREPARATIONS® see. . .Phosphorus 

C O M M O N S E N S E D R I O N E 79700® see. . .Ammonium 

Hexafluorosilicate 

C O M P I T O X EXTRA® see. . .Mecoprop 

COMPLY® see. . .Fenoxycarb 

COMPO® see. . .Difenacoum 

C O M P O S I T I O N N O . 155« see. . .Sodium Dichromate 

C O M P O U N D 42® see. . .Warfarin 

C O M P O U N D 88R® see. . .Aramite 

C O M P O U N D 118® see. . .Aldrin 

C O M P O U N D 269® see. . .Endrin 

C O M P O U N D 338® see. . .Chlorobenzilate 

C O M P O U N D 497® see. . .Dieldrin 

C O M P O U N D 604® see. . .Dichlone 

C O M P O U N D 666® see. . .Hexachlorocyclohexanes 

C O M P O U N D 711 see. . .Isodrin 
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C O M P O U N D 732® see. . .Terbacil 

C O M P O U N D 1080 see. . .Sodium Fluoroacetate 

C O M P O U N D 1081® see. . .Fluoroacetamide 

C O M P O U N D 1189® see. . .Chlordecone (Kepone®) 

C O M P O U N D 01748® see. . .Dithiazanine Iodide 

C O M P O U N D 1809® see. . .Fluoroacetic Acid 

C O M P O U N D 1861® see. . .4-Aminopyridine 

C O M P O U N D 2046® see. . .Mevinphos 

C O M P O U N D 3422® see. . .Parathion 

C O M P O U N D 3956® see. . .Toxaphene 

C O M P O U N D 4049® see. . .Malathion 

C O M P O U N D 4072® see. . .Chlorfenvinphos 

C O M P O U N D 7744® see. . .Carbaryl 

C O M P O U N D 10854® see. . .Phenol, 3-( l -methyethyl)- , 

methylcarbamate 

C O M P O U N D 39007 s e e . . .Propoxur 

C O M P O U N D 56722® see. . .Fenarimol 

C O M P O U N D 67019® see. . .Oryzalin 

C O M P O U N D 72500® see. . .Flurprimidol 

C O M P O U N D 94961® see. . .Ethalfluralin 

C O M P O U N D Β DICAMBA® see. . .Dicamba 

CONCERN® see. . .Copper Octanoate 

CONCERT® see. . .Chlorimuron-ethyl 

CONCLUDE® see. . .Sethoxydim 

CONCORD® see. . .a /p/w-Cypermethrin 

CONDOR® see. . .Triflumizole 

CONFIDOR® s e e . . . Imidacloprid 

CONFIRM® see. . .Tebufenozide 

CONFRONT® see. . .Clopyralid 

CONFRONT® see. . .Triclopyr, Tr ie thylammonium Salt 

CONKILL® see. . .Diquat Dibromide 

CONQUEST® see. . .Metribuzin 

CONSAN® see. . .Zilkonium Chloride 

CONSULT® see. . .Hexaflumuron 

CONSYST® see. . .Thiophanate-Methyl 

CONTACT® 75 see. . .Chlorothalonil 

CONTAVERN® see. . .Phenothiazine 

CONTOUR® see. . Jmaze thapyr 

C O N T R A CREME® see. . .Phenylmercury Acetate 

CONTRAC® see. . .Bromadiolone 

CONTRALIN® see. . .Disulfiram 

CONTRAPOT® see. . .Disulfiram 

CONTRAVEN® see. . .Terbufos 

CONTUR® see. . .Cyfluthrin 

CO-OP ATRAZINE® see. . .Atrazine 

CO-OP HEXA® see. . .Hexachlorobenzene 

CO-RAL® see. . .Coumaphos 

CO-RAX® see. . .Warfarin 

C O O P RTU® C A T T L E S P R A Y see. . .Crotoxyphos 

COP-TOX® see. . .Copper Oxychlor ide 

COPOX® see. . .Cuprous Oxide 

Copper-8 see. . .Copper(II)-8-hydroxyquinol ine 

Copper-8-hydroxyquinolate see. . .Copper(II)-8-

hydroxyquinoline 

Copper-8-hydroxyquinol inate see. . .Copper(II)-8-

hydroxyquinoline 

Copper-8-hydroxyquinol ine see. . .Copper(II)-8-

hydroxyquinoline 

Copper-8-quinolate see. . .Copper(II)-8-

hydroxyquinoline 

Copper-8-quinol inol see. . .Copper(II)-8-

hydroxyquinoline 

Copper-8-quinol inolate see. . .Copper(II)-8-

hydroxyquinol ine 

Copper acetate see. . .Cupric Acetate 

Copper(2+) acetate see. . .Cupric Acetate 

Copper(II) acetate see. . .Cupric Acetate 

Copper aceto-arsenite see. . .Copper Acetoarsenite 

Copper acetoarsenite see. . .Paris Green 

Copper bronze see. . .Copper and Copper Compounds 

Copper carbonate hydroxide see. . .Copper Carbonate, 

Basic 

Copper(I) chloride see. . .Cuprous Chloride 

Copper chloride, basic s e e . . .Copper Oxychloride 

Copper chloride, mixed with copper oxide, hydrate see. . 

Copper Oxychloride 

Copper chloride oxide see. . .Copper Oxychlor ide 

Copper chloride oxide, hydrate see. . .Copper 

Oxychloride 

Copper chloroxide see. . .Copper Oxychloride 

Copper Count Ν see. . .Copper Ammonium Carbonate 

C o p p e r ( l + ) cyanide see. . .Copper Cyanide 

Copper(I) cyanide see. . .Copper Cyanide 

Copper(II) cyanide see. . .Copper Cyanide 

Copper cynanamide see. . .Copper Cyanide 

Copper diacetate see. . .Cupric Acetate 

Copper(2+) diacetate see. . .Cupric Acetate 

Copper(II ) diacetate see. . .Cupric Acetate 

Copper dihydroxide see. . .Copper Hydroxide 

Copper dinitrate see. . .Cupric Nitrate 

Copper hydrate see. . .Copper Hydroxide 

Copper(II ) hydroxide see. . .Copper Hydroxide 

Copper hydroxyquinolate see. . .Copper( l l ) -8-

hydroxyquinol ine 

Copper monochlor ide see. . .Cuprous Chloride 

Copper monosulfate s e e . . .Copper Sulfate 

Copper(2+) nitrate see. . .Cupric Nitrate 

Copper(II ) nitrate see. . .Cupric Nitrate 

C O P P E R NORDOX® see. . .Cuprous Oxide 

Copper O C fungicide see. . .Copper Oxychlor ide 

Copper orthoarsenite see. . .Copper Arsenite 

Copper oxide ( C u 2 0 ) see. . .Cuprous Oxide 

Copper oxide hydrated see. . .Copper Hydroxide 

Copper( l ) oxide see. . .Cuprous Oxide 

Copper oxinate see. . .Copper(II)-8-hydroxyquinol inc 

Copper (II) oxinate see. . .Copper(II)-8-hydroxyquinol ine 

Copper oxine see. . .Copper(I l ) -8-hydroxyquinol ine 

Copper oxychloride see. . .Copper Oxychlor ide 

Copper oxyquinolate see. . .Copper(II ) -8-

hydroxyquinoline 

Copper oxyquinoline see. . .Copper(II)-8-

hydroxyquinoline 

Copper quinolate see. . .Copper( l I ) -8-hydroxyquinol ine 

Copper quinolinolate see. . .Copper(II)-8-

hydroxyquinoline 

C O P P E R SARDEX® see. . .Cuprous Oxide 
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Copper suboxide see. . .Cuprous Oxide 

Copper(2+) sulfate see. . .Copper Sulfate 

Copper(2+) sulfate (1:1) see. . .Copper Sulfate 

Copper(II) sulfate see. . .Copper Sulfate 

Copper sulfate pentahydrate see. . .Copper Sulfate 

Copper sulfate (1:1) see. . .Copper Sulfate 

Copper(I) thiocyanate see. . .Cuprous Thiocyanate 

Copper uversol see. . .Copper Naphthenate 

COPPERAS® see. . .Ferrous Sulfate 

C O P P E S A N BLUE® see. . .Copper Oxychlor ide 

COPPESAN® see. . .Copper Oxychlor ide 

COPRANTOL® see. . .Copper Oxychlor ide 

COPREX® see. . .Copper Oxychlor ide 

C O P R O S A N BLUE® see. . .Copper Oxychlor ide 

COPSIN® see. . .Copper Sulfate 

COPSOL® see. . .Copper Ammonium Carbonate 

CORAIL® see. . .Tebuconazole 

CORBEL® see. . .Carbendazim 

C O R N O X M® see. . .MCPA 

C O R N O X PLUS® see. . .Mecoprop 

C O R N O X RD® see. . .Dichlorprop 

COROBAN® see. . .Chlorpyrifos 

CORODANE® see. . .Chlordane 

C O R O N A COROZATE® see. . .Ziram 

C O R O S A L D A N D S® see. . .Sulfur 

COROTHION® see. . .Parathion 

COROZATE® see. . .Ziram 

Corrosive mercury chloride see. . .Mercuric Chloride 

Corrosive sublimate see. . .Mercuric Chloride 

CORTHION® see. . .Parathion 

CORTHIONE® see. . .Parathion 

Corti lan-Neu see. . .Chlordane 

COSAN® see. . .Phenylmercury Acetate 

COSAN® see. . .Sulfur 

COSAN® 80 see. . .Sulfur 

COSMIC® see. . .Glyphosate 

COSMIC® see. . .Maneb 

COTGUARD® see. . .Metalaxyl 

COTNION-ETHYL® see. . .Azinphos-ethyl 

C O T N I O N - M E T H Y L ® see. . .Azinphos-methyl 

COTOFILM® see. . .Hexachlorophene 

COTOFOR® see. . .Dipropetryn 

C O T O R A N MULTI 50WP® see. . .Fluometuron 

COTORAN® see. . .Fluometuron 

COTORAN® MULTI® see. . .Metolachlor 

COTOREX® s e e . . .Fluometuron 

C O T T O N A I D E HC® see. . .Cacodyiic Acid 

COTTONEX® see. . .Fluometuron 

C O T T O N PRO® see. . .Prometryn 

C O T T O N T O X DUST® see. . .Methyl Parathion 

C O T T O N T O X MP82® see. . .Toxaphene 

COUGAR® see. . .Diflufenican 

Coumadin see. . .Warfarin 

Coumadin sodium see. . .Warfarin 

Coumafene (French) see. . .Warfarin 

Coumafos see. . .Coumaphos 

Coumarin (Japan) see. . .Warfarin 

Coumarin , 3-(a-acetonylbenzyl)-4-hydroxy- see. . 

Warfarin 

Coumarin, 3-[3-(4 ' -bromo-1,1 ' -biphenyl-4-yl)-3-hydroxy-

l-phenylpropyl]-4-hydroxy- see. . .Bromadiolone 

Coumarin, 3-[a-(/>(/>brornophenyl)-/J-

hydroxyphenethyl)benzyl]-4-hydroxy- see. . 

Bromadiolone 

Coumarin , 4-hydroxy-3-( 1,2,3,4-tetrahydro-l -naphthyl)-

see. . .Coumatetralyl 

COUNTER® see. . .Terbufos 

C O U N T E R 15G S Y S T E M I C INSECTICIDE® see. . 

Terbufos 

COVER® see. . .Sulfentrazone 

COXYSAN® see. . .Copper Oxychlor ide 

COYOTE® see. . .Amitraz 

CP 3438® see. . .Bithionol 

C P 4572® see. . .Sulfallate 

CP 6343® see. . .Allidochlor 

CP 14,957® see. . . Isobenzan 

CP 15,336® see. . .Diallate 

CP 23426® see. . .Triallate 

CP 31393® see. . .Propachlor 

CP 47114® see. . .Fenitrothion 

CP 53619® see. . .Butachlor 

CP 53926® see. . .Formothion 

CP 55097® see. . .Acetochlor 

CP BASIC SULFATE® see. . .Copper Sulfate 

CPC s e e . . .Dinocap 

C P C A see. . .Dicofol 

CPPU see. . .Forchlorfenuron 

C Q 1451® see. . .Phenmedipham 

CR 205® see. . .Mecoprop 

CR 409 see. . .Dimefox 

CR 1639® see. . .Dinocap 

CR 3029® see. . .Maneb 

C R A C K D O W N ® see. . .Deltamethrin 

CRAG® s e e . . .Dazomet 

C R A G 341® see. . .Glyodin 

CRAG® F U N G I C I D E 974 see. . .Dazomet 

C R A G H E R B I C I D E 1® see. . .2 ,4-DES-Sodium 

CRAG® N E M A C I D E see. . .Dazomet 

C R A G SESONE® see. . .2 ,4-DES-Sodium 

CRAG SEVIN® see. . .Carbaryl 

CREDO® see. . .Sodium Fluoride 

o-Cresol, 4,6-dinitro- see. . .Dinitro-o-cresol ( D N O C ) 

CRESTOXO® see. . .Toxaphene 

»7-Cresyl ester of /V-methylcarbamic acid see. . Metolcarb 

w-Cresyl methylcarbamate see. . .Metolcarb 

m-Cresyl methyl carbamate see. . .Metolcarb 

Crimidin (German) see. . .Crimidine 

Crimidina (Italian) see. . .Crimidine 

CRIMITOX® see. . .Crimidine 

CRIPTAN® see. . .Captan 

CRISALIN® see. . .Trifluralin 

CRISAPON® see. . .Dalapon 

CRISATRINA® see. . .Atrazine 

CRISATRINA® see. . .Ametryn 

CRISAZINE® see. . .Atrazine 
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C R O T O T H A N E ® see. . .Dinocap 

Crude arsenic see. . .Arsenous Oxide 

Crude solvent coal tar naphtha see. . .Naphthas 

CRUNCH® see. . .Carbaryl 

CRUSADER® see. . .Mecoprop 

CRYLCOAT® see. . .Thiram 

Cryolite see. . .Sodium Aluminum Fluoride 

C R Y O L I T E 93® see. . .Sodium Aluminum fluoride 

C R Y P T O G I L OL® see. . .Pentachlorophenol 

C R Y S T A L PROPANIL-4® see. . .Propanil 

Crystallized verdigris see. . .Cupric Acetate 

Crystals of Venus see. . .Cupric Acetate 

Crystex see. . .Sulfur 

CRYSTHION® see. . .Azinphos-ethyl 

C R Y S T H I O N 2L® see. . .Azinphos-methyl 

CRYSTHYON® see. . .Azinphos-ethyl 

C R Y S T H Y O N ® see. . .Azinphos-methyl 

Crytophthali te see. . .Ammonium Hexafluorosilicate 

CS-847® see. . .Barban 

CSI® 7 0 % see. . .Sodium Dichromate 

CTR® 6669 see. . .Carbendazim 

CU-56® see. . .Copper Oxychlor ide 

CU-75® see. . .Cuprous Oxide 

Cu basic sulfate see. . .Copper Sulfate 

CUB® see. . .Diflufenican 

CUBE® see. . .Rotenone 

C U B E EXTRACT® see. . .Rotenone 

CUBE-PULVER® see. . .Rotenone 

CUBEROL® see. . .Rotenone 

C U B E ROOT® see. . .Rotenone 

CUBOR® see. . .Rotenone 

C U C U M B E R DUST® see. . .Calcium Arsenate 

C U D E X see. . .Glutaraldehyde 

CUDGEL® see. . .Fonofos 

CULTAR® see. . .Paclobutrazole 

Cumafos (Dutch, Spanish) see. . .Coumaphos 

Cumafuryl (German) s e e . . .Coumafuryl 

CUMAN® see. . .Ziram 

C U M A N L® see. . .Ziram 

Cumatetralyl (German, Dutch) see. . .Coumatetralyl 

ΠΊ- see. . .Cumenol methylcarbamate see. . .Phenol, 3 - ( l -

methyethyl)- , methylcarbamate 

tii- see. . .Cumenyl methylcarbamate see. . .Phenol, 3 - ( l -

methyethyl)- , methylcarbamate 

CUNAPSOL® see. . .Copper Naphthenate 

CUNILATE® see. . .Copper(II)-8-hydroxyquinol ine 

CUNILATE®-2472 see. . .Copper(II)-8-hydroxyquinol ine 

CUNITEX® see. . .Thiram 

CUPINCIDA® s e e . . .Heptachlor 

C U P R A L 45® see. . .Copper Oxychlor ide 

CUPRAMAR® see. . .Copper Oxychlor ide 

CUPRAMER® see. . .Copper Oxychlor ide 

CUPRANTOL® see. . .Copper Oxychlor ide 

CUPRAVET® see. . .Copper Oxychlor ide 

Cupravit blue see. . .Copper Hydroxide 

Cupravit blau (German) see. . .Copper Hydroxide 

CUPRAVIT® see. . .Copper Oxychlor ide 

CUPRAVIT® F O R T E see. . .Copper Oxychlor ide 

CRISAZUFRE® see. . .Sulfur 

CR1SCOBRE® see. . .Copper Hydroxide 

CRISFOLATAN® s e e . . .Captafol 

CRISFURAN® see. . .Carbofuran 

CRISODIN® see. . .Monocrotophos 

CRISODRIN® see. . .Monocrotophos 

CRISQUAT® see. . .Paraquat 

C R I S T O X O 90® see. . .Toxaphene 

CRISUFAN® see. . .Endosulfan 

CR1SURON® see. . .Diuron 

CR1TTOX® see. . .Zineb 

CROLEAN® see. . .Acrolein 

Cromato amonico (Spanish) see. . .Ammonium Chromate 

CROMOCIDE® see. . .Malathion 

CRONETAL® see. . .Disulfiram 

C R O P BOOSTER® see. . .Gibberellic Acid 

C R O P BOOSTER® see. . . Indole-3-Butyric Acid 

C R O P CURE® s e e . . .Sodium Diacetate 

C R O P GUARD® see. . .Dia tomaceous Earth 

CROPHOSPHATE® see. . .Phosphamidon 

C R O P RIDER® see. . .2,4-D 

C R O P RIDER® 3.34D see. . .2,4-D, isopropyl ester 

C R O P RIDER® 3-34D-2 see. . .2,4-D, isopropyl ester 

C R O P STAR® see. . .Alachlor 

C R O P T E X ONYX® s e e . . .Bromacil 

C R O P WEEDSTOP® s e e . . .Linuron 

CROSSBOW® see. . .Triclopry 

CROSSBOW® see. . .Triclopyr, Tr ie thylammonium Salt 

CROSSBOW® see. . .2,4-D, butoxyethyl ester 

CROSSFIRE® see. . .Resmethrin 

CROTILIN® see. . .2,4-D 

Crotonamide, 3-hydroxy-AWV-dimethyl-, 

dimethylphosphate, (EJ- see. . .Dicrotophos 

Crotonamide, 3-hydroxy- iV-methyl- ,dimethylphosphate, 

(EJ- see. . .Monocrotophos 

Crotonamide, S-hydroxy-N-A^-dimethyl-, eis-, Dimethyl 

phosphate see. . .Dicrotophos 

Crotonamide, 3-hydroxy-yV-methyl-, d imethylphosphate , 

eis- see. . .Monocrotophos 

Crotonamide, 3-hydroxy-N-/V-dimethyl-, 

dimethylphosphate, eis- see. . .Dicrotophos 

Crotonic acid 2 ,4-dini t ro-6-( l -methylheptyl)phenyl ester 

see. . .Dinocap 

Crotonic acid 2,4-dinitro-6-(2-octyl)phenyI ester see. 

.Dinocap 

Crotonic acid, 3-hydroxy-, isopropyl ester, O-ester with 

O-methylethylphosphoramidothioate , (E)- see. 

.Propetamphos 

Crotonic acid, 3-hydroxy-, a-methylbenzyl ester, 

dimethylphosphate, ( £ ) - see. . .Crotoxyphos 

Crotonic acid, 3-hydroxy-, methyl ester, dimethyl 

phosphate, ( £ ) - see. . .Mevinphos 

Crotonic acid, 3-hydroxy-, methyl ester, dimethyl 

phosphate see. . .Mevinphos 

Crotonic acid 2-( l -methylheptyl)-4,6-dini t rophenyl ester 

see. . .Dinocap 

Crotonic acid, 4-( l -methylheptyl)-2 ,6-dini t rophenyl ester 

see. . .Dinocap 
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C U P R A V I T GREEN® see. . .Copper Oxychloride 

Cupric-8-hydroxyquinolate see. . ,Copper(II)-8-

hydroxyquinoline 

Cupric-8-quinolinolate see. . .Copper( l I ) -8-

hydroxyquinoline 

Cupric acetoarsenite see. . .Copper Acetoarsenite 

Cupric arsenite see. . .Copper Arsenite 

Cupric carbonate see. . .Copper Carbonate , Basic 

Cupric diacetate see. . .Cupric Acetate 

Cupric dinitrate see. . .Cupric Nitrate 

Cupric green see. . .Copper Arsenite 

Cupric hydroxide see. . .Copper Hydroxide 

Cupric oxide chloride see. . .Copper Oxychlor ide 

Cupric sulfate anhydrous see. . .Copper Sulfate 

Cupric sulphate see. . .Copper Sulfate 

Cupricin see. . .Copper Cyanide 

CUPRJNOL® see. . .Copper Naphthenate 

CUPRICOL® s e e . . .Copper Oxychloride 

CUPRITOX® see. . .Copper Oxychlor ide 

CUPROFIX® see. . .Copper Sulfate 

CUPROFIX® see. . .Mancozeb 

CUPROID® see. . .Cuprous Chloride 

CUPROKYLT® see. . .Copper Oxychlor ide 

CUPROL® see. . .Copper Oxychlor ide 

CUPROSAN® see. . .Copper Oxychloride 

CUPROSANA® see. . .Copper Oxychlor ide 

C U P R O S A N BLUE® see. . .Copper Oxychlor ide 

Cuprous sulfocyanate see. . .Cuprous Thiocyanate 

Cuprous sulfocyanide see. . .Cuprous Thiocyanate 

Cuprous dichloride see. . .Cuprous Chloride 

CUPROV1NOL® see. . .Copper Oxychlor ide 

CUPROXOL® see. . .Copper Oxychloride 

CUPROX® see. . .Copper Oxychlor ide 

CURACRON® see. . .Profenfos 

CURALAN® see. . .Vinclozolin 

CURETERR® see. . .Carbofuran 

C U R E X FLEA DUSTER® see. . .Rotenone 

CUR1GNA® see. . .Chlorpyrifos 

CUR1TAN® see. . .Dodine 

CURTAIL® see. . .Clopyralid 

CURTAIL® see. . .2,4-D 

C U R T A I L M® see. . .Clopyralid 

CURZATE® see. . .Cymoxanil 

CUSITER® see. . .Triclocarban 

CUSTOS® see. . .Carbendazim 

CUTISAN® see. . .Triclocarban 

CUTLESS® see. . .Flurprimidol 

C V M P see. . .Tetrachlorvinphos 

C V P see. . .Chlorfenvinphos 

Cy-L 500 see. . .Calcium Cyanamide 

CY-PRO® see. . .Cyanazine 

Cyaanwaterstof (Dutch) see. . .Hydrogen Cyanide 

Cyanamid see. . .Calcium Cyanamide 

Cyanamide see. . .Calcium Cyanamide 

Cyanamide calcique (French) see. . .Calcium Cyanamide 

Cyanamide, calcium salt (1:1) see. . .Calcium Cyanamide 

Cyanamid granular see. . .Calcium Cyanamide 

Cyanamid special grade see. . .Calcium Cyanamide 

Cyanide of potassium see. . .Potassium Cyanide 

Cyanide of sodium see. . .Sodium Cyanide 

Cyano (3-phenoxyphenyl]-methyl 3-(2,2-dichIorovinyl-

2,2-dimethylcyclopropanecarboxylate see. . 

Cypermethrin 

s-(R*,R*)-Cyano (3-phenoxyphenyl) methyl 4-chloro-2-

(1-methylethyl) benzene- see. . .Esfenvalerate 

Cyano(methylmercury)guanidine see. . .Methylmercuric 

Dicyanamide 

Cyano(3-phenoxyphenyl)methyl ester of 4 -ch lo ro -a - ( l -

methylethyl)benzeneacet ic acid see. . .Fenvalerate 

Cyano(3-phenoxyphenyl)methyl 3-(2,2-dichlorovinyl)-

2 ,2-dimethylcyclopropanecarboxylate , (±)-cis isomer see. 

alpha-Cypermethrin 

Cyano(3-phenoxyphenyl)methyl /V-[((2-chloro-4-

tr if luoromethyl)phenyl)]-d-valinate see. . .Fluvalinate 

Cyano(3-phenoxyphenyi)methyl 3-(2,2-dichloroethenyl)-

2, 2-dimethylcyclopropanecarboxylate see. . 

Cypermethrin 

Cyano(3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-

2,2-dimethylcyclopropanecarboxylate see. . 

Cypermethrin 

Cyano(3-phenoxyphenyl)methyl 4-chloro-a-( 1 -

methylethyl)benzeneacetate see. . .Fenvalerate 

Cyano(3-phenoxyphenyl)methyl see. . .Tralomethrin 

I R-[ l -a(S*) ,3-a) ] -cyano(3-phenoxyphenyi)methyl -3-(2 ,2-

dibromovinyl)-2 ,2-dimethylcyclopropanecarboxylate see. 

Deltamethrin 

(±)-Cyano(3-phenoxyphenyl)methyl(+)-4-

(di f luoromethoxy)-a( l -methyle thyl)benzeneaceta te see. . 

Flucythrinate 

.s '-Cyano(3-phenoxyphenyl)methyl (±)-cis/trans-3-(2,2-

dichloethenyl)-2,2-dimethylcyclopropanecarboxylate see. 

a/pAa-Cypermethrin 

Cyano(4-f luoro-3-phenoxyphenyl)methyl 3-(2,2-

dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate 

see. . .Cyfluthrin 

Cyano-(3-phenoxybenzyl)-methyl 2-(4-chlorophenyl)-3-

methylbutyrate see. . .Fenvalerate 

(RS)-Cyano-(3-phenoxyphenyl)methyl (S)-4-

(dif luoromethoxy)-a-( 1 -methylethyl)-benzeneacetate see. 

Flucythrinate 

(+)-Cyano-(3-phenoxyphenyl)methyl (+)-4-

(di f luoromethoxy)-a-( l -methyle thyl) benzene acetate see. 

Flucythrinate 

Cyano-(3-phenoxyphenyl)methyl 4-chloro-a-( 1 -

methylethyl)benzeneacetate see. . .Fenvalerate 

2-Cyano-2-phenyl-2-(/J-p-chlorophenethyl)ethyl-1H-

1,2,4-triazole see. . .Fenbuconazole 

(RS)-a- (Cyano-3-phenoxybenzyl «-(2-chloro-a ,a ,a-

trifluoro-/3-tolyl)-d-valinate see. . .Fluvalinate 

(RS)-a-Cyano-3-phenoxybenzyl ( lRS)-cw, trans-3-{2,7-

dichIorovinyl)-2,2-dimethylcyclopropanecarboxylate see. 

Cypermethrin 

( IRS)-a-Cyano-3-phenoxybenzyl (RS)-2-(4-

chlorophenyl)-3-methybutyrate see. . .Fenvalerate 
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(RS)-a-Cyano-3-phenoxybenzyl (R)-2-[2-chloro-4-

(tr if luoromethyl)anil ino]-3-methylbutanoate see. 

.Fluvalinate 

( /?+5)-a-Cyano-3-phenoxybenzyl 

(S) -a -Cyano-3-phenoxybenzyl ( l S , 3 R ) - 3 -

(2 ,2-dibromoviny])-2 ,2-dimethylcyclopropanecarboxylate 

[metabolate of tralomethrin] see. . .Tralomethrin 

(5)-a-Cyano-3-phenoxybenzyl (S)-2-(4-

chlorophenyl)isovalerate see. . .Esfenvalerate 

(RS)-a-Cyano-3-phenoxybenzyl (S)-2-(4-

dif luoromethoxyphenyl)-3-methylbutyrate see. . 

Flucythrinate 

(±)-a-Cyano-3-phenoxybenzyl 2,2-dimethyl-3-(2,2-

dichlorovinyl)cyclopropanecarboxylate see. . 

Cypermethrin 

Cyano-3-phenoxybenzy 1-2,2,3,3-

tetramethylcyclopropanecarboxylate see. . .Fenpropathrin 

[ (RS-a-Cyano-3-phenoxybenzyl ( 1 R)-cis,trans-

crysanthemate see. . .Cyphenothrin 

a-Cyano-3-phenoxybenzyl 3-(2,2-dichlorovinyl)-2,2-

dimethylcyclopropanecarboxylate , (±)-cis isomer 

see .a lpha-Cypermethrin 

(S) -a -Cyano-3-phenoxybenzyl ( l R , 3 R ) - 3 -

(2,2-dibiOmovinyl-2,2-dimethylcyclopropanecarboxylate 

[metabolate of tralomethrin] see. . .Tralomethrin 

a-Cyano-3-phenoxybenzyl-2-(4-chlorophenyl) -3-

methybutyrate see. . .Fenvalerate 

a-Cyano-3-phenoxybenzyl 2-(4-chlorophenyl) isovalerate 

see. . .Fenvalerate 

a-Cyano-3-phenoxybenzyI 2,2-dimethyl-3-(2-

methylpropenyl)cyclopiOpanecarboxylate see. . 

Cyphenothrin 

a-Cyano-3-phenoxybenzyl 2 ,2 ,3 ,3- te t ramethyl- l -

cyclopropanecarboxylate see. . .Fenpropathrin 

a-Cyano-3-phenoxybenzyl 2 ,2 ,3 ,3-

tetramethylcyclopropanecarboxylate see. . .Fenpropathrin 

(+)-a-Cyano-/77-phenoxybenzyl alcohol ester of (+)-2-(/> 

dif luoromethoxy)phenyl-3-methylbutyric acid see. . 

Flucythrinate 

α-Cyano-ffl-phenoxybenzyl 2-(p-chlorophenyl)-3-

methylbutyrate see. . .Fenvalerate 

(S)-«-Cyano-w-phenoxybenzyl (1 R,3R)-3-(2,2-

dibromovinyl)-2 ,2-dimethylcyclopropanecarboxylate see. 

Deltamethrin 

2-Cyano-yV-ethylcarbamoyl-2-methoxyiminoacetamide 

see. . .Cymoxanil 

2-Cyano-/V-[(ethylamino)carbonyl]-2-

(methoxyimino)acetamide see. . .Cymoxanil 

Cyanobrik see. . .Sodium Cyanide 

Cyanobromide see. . .Cyanogen Bromide 

Cyanoethylene see. . .Acrylonitrile 

Cyanogas see. . .Calcium Cyanide 

Cyanogen nitride s e e . . .Cyanamide 

Cyanogen monobromide see. . .Cyanogen Bromide 

Cyanogenamide see. . .Cyanamide 

Cyanogran see. . .Sodium Cyanide 

Cyanoguanidine methyl mercury derivative see. 

.Methylmercuric Dicyanamide 

O-p-Cyanophenyl O, O-dimethyl phosphorothioate see. . 

Cyanofos 

C-(4-Cyanophenyl) Ο,Ο-dimethyl Phosphorothioate see. 

Cyanofos 

Cyanophos organophosphate compound see. . .Cyanofos 

Cyanophos see. . .Dichlorvos 

CYANOX® see. . .Cyanofos 

Cyanure de calcium (French) see. . .Calcium Cyanide 

Cyanure de vinyle (French) see. . .Acrylonitrile 

Cyanure de potassium (French) see. . .Potassium Cyanide 

Cyanure de cuivre (French) see. . .Copper Cyanide 

Cyanure de sodium (French) see. . .Sodium Cyanide 

Cyanwasserstoff (German) see. . .Hydrogen Cyanide 

CYAP® see. . .Cyanofos 

CYAZIN® see. . .Atrazine 

CYBOLT® see. . .Flucythrinate 

CYCLE® see. . .Cyanazine 

CYCLE® see. . .Metolachlor 

Cyclic propylene(diethoxyphosphinyl) 

di thioimdocarbonate see. . .Mephosfolan 

Cyclic ethylene ρ , /7-diethylphosphono 

di thioimidocarbonate see. . .Phosfolan 

Cyclic 

e thylene(diethoxyphosphinothioyl)di thioimidocarbonate 

see. . .Phosfolan 

4-(Cyclo-a-hydroxymethylene)-3 ,5-

dioxocyclohexanecarboxyl ic acid ethyl ester sec. . 

Cimectacarb 

CYCLOCEL® see. . .Chlormequat Chloride 

CYCLODAN® see. . .Endosulfan 

Cyclododecyl-2 ,6-dimethylmorphol ine acetate see. 

.Dodemorph Acetate 

Cyclododecyl(4)-2 ,6-dimethylmorphol ine acetate see. 

.Dodemorph Acetate 

4-Cyclododecyl-2 ,6-dimethylmorphol ine acetate see. 

.Dodemorph Acetate 

yV-Cyclododecyl-2,6-dimethylmorpholinium acetate see. . 

Dodemorph Acetate 

Cyclohex- l -ene-1 ,2-d icarboximidomethyl (±)-cis-trans-

chrysanthemate see. . .Tetramethrin 

Cyclohexane 1,2,3,4,5,6-hexachloro- see. . 

Hexachlorocyclohexanes 

Cyclohexane 1,2,3,4,5,6-hexachloro-(l a,2 a ,3.beta. ,4 

a,5ß,6ß)- see. . .Hexachlorocyclohexanes 

Cyclohexane 1,2,3,4,5,6-hexachloro-« isomer see. . 

Hexachlorocyclohexanes 

Cyclohexane 1,2,3,4,5,6-hexachloro-a see. 

.Hexachlorocyclohexanes 

Cyclohexane l ,2 ,3,4,5,6-hexachloro-(a, i / / ) see. . 

Hexachlorocyclohexanes 

( 1 - Cyclohexane- l ,2-d icarboximido)methyl 

chrysanthemumate see. . .Tetramethrin 

Cyclohexane,«-1 ,2 ,3 ,4 ,5 ,6-hexachloro- see. . 

Hexachlorocyclohexanes 

2 ,5-Cyclohexane, 1,2,3,4,5,6-hexachloro-, ( 1 «,2«,3/J,4 

a,5a,6ß)- see. . .Lindane 

Cyclohexanecarboxyl ic acid, 3 ,5-dioxo-4-( l -oxopropyl) - , 

i on ( l _ ) , calcium salt see. . .Prohexadione Calcium 



 

Cyclohexanecarboxyl ic acid, 4-(cyclopropylhydroxym 

ethylene)-3,5-dioxo-, ethyl e s t e r see. . .Cimectacarb 

2-Cyclohexen- l -one , 2-[ l - (e thoxyimino)butyl ] -5-[2-

(ethylthio)propyl]-3-hydroxy- see. . .Sethoxydim 

2-Cyclohexen- l -one , 2 - [ l - (e thoxyimino)propyl ] -3-

hydroxy-5-(2,4,6-tr imethylphenyl)- (9CI) see. . 

Tralkoxydim 

2-Cyclohexen-1 -one, 2-[ 1 -(((3-chloro-2-

propenyl)oxy)imino)propyl]-5-[2-(ethyl thio)propyl]-3-

hydroxy- see. . .Clethodim 

( 1 - Cyclohexene-1,2-dicarboximido)methyl 2,2-dimethyl-

3-(2-methylpropenyl)cyclopropanecarboxylate see. . 

Tetramethrin 

4-Cyclohexene-l ,2-dicarboximide, /V-

[(tr ichloromethyl)mercapto see. . .Captan 

4-Cyclohexene-1,2-dicarboximide, N-( 1,1,2,2-

Tetrachloroethy l)thiol-1 / / - i so indole-1 ,3(2 / / ) -

dione,3 A,4,7,7A-tetrahydro-2-( 1,1,2,2-

tetrachloroethyl)thio- see. . .Captafol 

2-Cyclohexyl-4,6-dinitrophenol see. . .Dinex 

2-Cyclohexyl-4,6-dini trophenol see. . .Dinex 

6-Cyclohexyl-2,4-dinitrophenol see. . .Dinex 

3-Cyclohexyl-6-(dimethylamino)-1 -methyl-1,3,5-tr iazine-

2 ,4(1 / / ,3 / / ) -d ione see. . .Hexazinone 

3-CycIohexyl-6-(dimethylamino)-1 -methyl-.y-triazine-

2,4(1/7,3/ /)-dione see. . .Hexazinone 

3-Cyclohexyl-6-dimethylamino-1 -methyl-1,2,3,4-

tetrahydro-l ,3 ,5- tr iazine-2- ,4-dione see. . .Hexazinone 

Cyclohexylethylcarbamothioic acid-S-ethyl ester see. . 

Cycloate 

Cyclohexylethylthiocarbamic acid-5-ethyl ester see. . 

Cycloate 

3-Cyclohexyl- l - inethyl-6-(dimethylamino)- i - t razine-

2,4(1 / / ,3 / / ) -d ione see. . .Hexazinone 

C Y C L O M O R P H ® see. . .Dodemorph Acetate 

CYCLONE® see. . .Paraquat 

C Y C L O N E B® see. . .Hydrogen Cyanide 

CYCLON® see. . .Hydrogen Cyanide 

Cyclopent imine see. . .Piperidine 

Cyclopropanecar boxylic acid, 2 ,2-dimethyl-3-(2-

methylpropenyl)- , (4-(2-benzyl)furyl) methyl ester see. . 

Resmethrin 

Cyciopropanecarboxamide, 1-carboxy-, /V-(2,4-

dichlorophenyl)- see. . .Cyclanilide 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-

methylpropenyl)- , (5-benzyl-3-furyl)methyl ester (8CI) 

see. . .Resmethrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-methyl-

l -p iOpenyl ) - (5 - (pheny lmethy l ) -3 - fu rany l )methy l ester, 

( lR-c/ ' j ) - see. . .Resmethrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-( 1,2,2,2-

tetrabromoethyl)- , cyano(3-phenoxyphenyl)methyl ester 

(9CI) s e e . . .Tralomethrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyi-3-(2-methyl-

1-propenyl)-, [5-(phenylmethyl)-3-furanyl]methyl ester, 

(Z),f£)-(±)- see. . .Resmethrin 
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Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-methyl-

1-propenyl)-, (1 ,3 ,4 ,5 ,6 ,7-hexahydro- l ,3 -d ioxo-2 / / -

isoindol-2-yl)methyl ester (9CI) see. . .Tetramethrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-methyl-

1 -propenyl)- , [5-(phenylmethyl)-3-furanyl]methyl ester 

(9CI) see. . .Resmethrin 

Cyclopropanecarboxyl ic acid, 3- (2-chloro-3 ,3 ,3- t r i f luotO-

l-propenyl)-2,2-dimethyl- , (2,3,5,6-tetrafluoro-4-

methylphenyl)methyl ester, [1α,3α(Ζ)]-(±)- see. . 

Tefluthrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-methyl-

1-propenyl)-, (3-phenoxyphenyl)methyl ester see. . .D-

Phenothrin 

Cyclopropanecarboxyl ic acid, 2 ,2-dimethyl-3-(2-

methylpropenyl)- , m-phenoxybenzyl ester see. . .D-

Phenothrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-methyl-

1-propenyl)- ,(3-phenoxyphenyl) methyl ester see. . .D-

Phenothrin 

Cyclopropanecarboxyl ic acid, 2,2,3,3-tetramethyl- ,cyano 

(3-phenoxyphenyl)methyl ester see. . .Fenpropathrin 

Cyclopropanecarboxyl ic acid, 3-(2,2-dichloroethenyl)-

2,2-dimethyl-, (pentafluorophenyl)methyl ester, (1 R-

trans)- see. . .Fenfluthrin 

Cyclopropanecarboxyl ic acid, 3-(2,2-dibromoethenyl)-

2,2-dimethyl-, cyano(3-phenoxyphenyl)methyl ester. 1 R-

[1α(5*,3α)]- see. . .Deltamethrin 

Cyclopropanecarboxyl ic acid, 3-(2,2-dichloroethenyl)-

2,2-dimethyl- , cyano(3-phenoxyphenyl)methyl ester, 

[ l a ( S * ) , 3a] - (+)- s e e . . .a/pAa-Cypermethrin 

Cyclopropanecarboxyl ic acid, 3-(2-chloro-3,3,3-trif luoro-

1 -propenyl)-2,2-dimethyl- , cyano(3-

phenoxyphenyl)methyl ester, [la(S*),3a(Z)}-(+)-

see./ö/Mi /o-Cyhalothrin 

Cyclopropanecarboxyl ic acid, 1 -[((2,4-

dichlorophenyl)amino)carbonyl]- see. . .Cyclanilide 

Cyclopropanecarboxyl ic acid, 3-(2,2-dichloroethenyl)-

2,2-dimethyl- , cyano(4-f luoro-3-phenoxyphenyl)methyl 

ester see. . .Cyfluthrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-methyl-

1-propenyl)-, cyano(3-phenoxyphenyl)methyl ester see. . 

Cyphenothrin 

Cyclopropanecarboxyl ic acid, 3-(2,2-dichloroethenyl)-

2,2-dimethyl-, cyano(3-phenoxyphenyl)methyl ester. (,S^-

see. . .a/ / j /7a-Cypermethrin 

Cyclopropanecarboxyl ic acid,3-(2-chloro-3,3,3-tr if luoro-

1 -propenyl)-2,2-dimethyl- ,[2-methyl( 1,1 ' -biphenyl)3-

yljmethyl ester,(Z)- see. . .Bifenthrin 

Cyclopropanecarboxyl ic acid, 2-(2,2-dichlorovinyl)-3.3-

dimethyl-, ester with (4-f luoro-3-

phenoxyphenyl)hydroxyacetoni t r i le see. . .Cyfluthrin 

Cyclopropanecarboxyl ic acid, 3-(2,2-dichloroethenyl)-

2,2-dimethyl- , cyano(3-phenoxyphenyl)methyl ester see. . 

Cypermethrin 

Cyclopropanecarboxyl ic acid, 2,2-dimethyl-3-(2-methyl-

1-propenyl)-, [5-(phenylmethyl)-3-furanyl]methyl ester, 

cis,trans-(±)- see. . .Resmethrin 
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1,2-Cyclopropanedicarboximide, /V-(3,5-dichlorophenyl)-

1,2-dimethyl- see. . .Procymidone 

a-Cyclopropyl-a- (4-methoxyphenyl) -5-

pyrimidinemethanol- see. . .Ancymidol 

A / -Cyclopropyl-l ,3,5-tr iazine-2,4,6-tr iamine see. . 

Cyromazine 

a-Cyclopropyl-4-methoxy-a-(pyrimidin-5-yl)benzyl 

alcohol see. . .Ancymidol 

4-Cyclopropyl-6-methyl-/V-phenyl-2-pyrimidinamine see. 

Cyprodinil 

N-(4-CycIopropyl-6-methyl-pyrimidin-2-yl)- see. . 

Cyprodinil 

2-Cyclopropylamino-4,6-diamino-5-tr iazine see. . 

Cyromazine 

Cyclopropylmelamine see. . .Cyromazine 

A ' - (Cyclopropylmethyl)-a,a,a-tr if luoro-2,6-dinitro-A'-

propyl-p-toluidine see. . .Profluralin 

Cyclosulfyne see. . .Propargite 

CYCOCEL® see. . .Chlormequat Chloride 

CYCOCEL-EXTRA® see. . .Chlormequat Chloride 

CYCOGAN® see. . .Chlormequat Chloride 

C Y C O G A N EXTRA® see. . .Chlormequat Chloride 

Cyethoxydim see. . .Sethoxydim 

CYFEN® see. . .Fenitrothion 

CYFLEE® see. . .Famphur 

Cyfluthin see. . .Cyfluthrin 

Cyfluthrine see. . .Cyfluthrin 

Cyfoxylate see. . .Cyfluthrin 

C Y G O N 400® see. . .Dimethoate 

Cyhalothrin-K see. . . / < ™ i / a - C y h a l o t h r i n 

Cyjanowodor (Polish) see. . .Hydrogen Cyanide 

CYLAN® s e e . . .Phosfolan 

CYLATHR1N® see. . .Cyfluthrin 

in- see. . .Cym-5-yl methylcarbamate s e e . . .Promecarb 

Cymag see. . .Sodium Cyanide 

CYMATE® see. . .Ziram 

CYMBUSH® 2E see. . .Cypermethrin 

C Y M B U S H ® 3 E see. . .Cypermethrin 

p-Cymen-3-ol s e e . . .Thymol 

3-p-Cymenol see. . .Thymol 

Cymonic acid s e e . . .Fluoroacetic Acid 

C Y M P E R A T O R ® see. . .Cypermethrin 

CYNEM® see. . .Thionazin 

C Y N E X ® 4 1 see. . .Cyanazine 

CYNKOTOX® see. . .Zineb 

CYNOFF® see. . .Cypermethrin 

Cynogan s e e . . .Bromacil 

CYNOGEN® see. . .Bromacil 

CYOCEL® see. . .Chlormequat Chloride 

CYODR1N® see. . .Crotoxyphos 

C Y O L A N E INSECTICIDE® see. . .Phosfolan 

CYOLANE® see. . .Phosfolan 

CYON® see. . .Procymidone 

Cypentil see. . .Piperidine 

CYPERCARE® see. . .Cypermethrin 

CYPERK.ILL® see. . .Cypermethrin 

zeta-Cypermethrin see. . .û7/?/7a-Cypermethrin 

Cypermethrin-minus see. . .a/pAa-Cypermethrin 

CYPERSECT® see. . .Cypermethrin 

C Y P O N A E.C ® see. . .Crotoxyphos 

CYPONA® see. . .Dichlorvos 

CYPREX® see. . .Dodine 

CYPREX® 6 5 W see. . .Dodine 

CYREN® see. . .Chlorpyrifos 

CYRUX® see. . .Cypermethrin 

CYTAC® see. . .Amitraz 

CYTEL® see. . .Fenitrothion 

CYTEN® see. . .Fenitrothion 

CYTHION® see. . .Malathion 

CYTHRIN® see. . .Flucythrinate 

Cytokinin see. . .Kinetin (Cytokinin) 

C Y T O P L E X HMS® see. . .Gibberell ic Acid 

CYTOPLEX® see. . . Indole-3-Butyric Acid 

CYTOX® see. . .Octhil inone 

C Y T O X ® 2 1 6 0 see. . . D o d i n e 

Cytrolaue see. . .Mephosfolan 

CYTROL® see. . .Amitrole 

CYTROLE® see. . .Amitrole 

C Y U R A M DS® see. . .Thiram 

Czterochlorek wegla (Polish) see. . .Carbon Tetrachloride 

D -

D3-VIGANTOL® see. . .Cholecalciferol 

D 014® see. . .Propargite 

D 3 I ® see. . .Dieldrin 

D 50® see. . .2,4-D 

D 735® see. . .Carboxin 

D 1221® see. . .Carbofuran 

D 1410® see. . .Oxamyl 

D 1991® see. . .Benomyl 

2 ,4-D acid see. . .2,4-D 

2,4-D-BEE® see. . .2,4-D, butoxyethyl ester 

2 ,4-D, butoxyethanol ester see. . .2,4-D, butoxyethyl ester 

2,4-D, butoxyethyl ester see. . .2,4-D, butoxyethyl ester 

2,4-D (butoxyethyl) see. . .2,4-D, butoxyethyl ester 

2,4-D 2-butoxyethyl ester see. . .2,4-D, butoxyethyl ester 

2,4-D butyric see. . .2 ,4-DB 

D-CON® see. . .Warfarin 

l ,4 :5 ,8-Dimethano naphthalene, 1,2,3,4,10,10-

hexachloro-1,4,4a,5,8 ,8a-hexahydro- , endo, endo-, Isodrin 

D-D SOIL FUMIGANT® see. . . 1,2-Dichloropropane 

2,4-D esters see. . .2,4-D, isooctyl ester 

2,4-D esters see. . .2,4-D, isopropyl ester 

2,4-D (IOE) see. . .2,4-D, isooctyl ester 

2,4-D-isopropyl see. . .2,4-D, isopropyl ester 

D-LEAF C O T T O N DEFOLIANT® see. . .Sodium 

Chlorate 

2,4-D L.V. 4 ESTER® see. . .2,4-D, isooctyl ester 

2,4-D P H E N O X Y PESTICIDE® see. . .2,4-D 

D-Phthalthrin see. . .Tetramethrin 

D R E X E L - S U P E R P® see. . .Maleic Hydrazide 

2,4-D, salts and esters see. . .2,4-D 

D-Streptamine ,0-2-deoxy-2-(methylamino)-«-L-

glucopyranosyl - ( l ->2)-0-5-deoxy-3-C-formyl -M -L-
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lyxofuranosyl-(l->4)-/V,/V'-bis(aminoiminomethyl)-, 

sulfate (2:3) (salt) see. . .Streptomycin Sulfate 

D-Streptamine, 0 -2-deoxy-2- (methylamino)-a -L-

g lucopyranosyl - ( l ->2) -0-5-deoxy-3-C-formyl-a-L-

lyxofuranosyl-(l->4)- iV, /V'-bis(aminomethyl)- see. 

Streptomycin 

D-Valine, 7V-(2-chloro-4-(trifluoromethyl)phenyl)-, 

cyano(3-phenoxyphenyl)methyl ester see. . Fluvalinate 

D.Z.N.® see. . .Diazinon 

DABICYCLINE® see. . .Oxytetracycline Calcium 

DAC 893® see. . .DCPA 

DACAMID® see. . .2,4-D 

DACAMINE® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

DACAMINE® see. . .2,4-D 

DACAMINE® see. . .2,4,5-T 

DACAMOX® see. . .Thiofanox 

DACONATE® see. . .Sodium Methanearsonate ( M S M A ) 

DACONIL® see. . .Chlorothalonil 

D A C O N I L ® 2 7 8 7 F U N G I C I D E see. . .Chlorothalonil 

DACONIL® 2787 W see. . .Chlorothalonil 

DACONIL® F s e e . . .Chlorothalonil 

DACONIL® M see. . .Chlorothalonil 

DACONIL® T U R F see. . .Chlorothalonil 

DACOSOIL® see. . .Chlorothalonil 

DACTHAL® see. . .DCPA 

DACTHAL® W-75 see. . .DCPA 

DACTINOL® see. . .Rotenone 

DACUTOX® see. . .Diazinon 

DAC® 2787 see. . .Chlorothalonil 

DAGADIP® see. . .Carbophanothion 

DAGGER® see. . . Imazethabenz 

DAHR® see. . . Isoproturon 

DAILON® see. . .Diuron 

DAISEN® see. . .Zineb 

DAKOTA® see. . .MCPA 

D A L A P O N 85® see. . .Dalapon 

Dalapon aliphatic acid herbicide see. . .Dalapon 

DALAR® see. . .Pyriproxyfen 

DAL-E-RAD® see. . .Sodium Methanearsonate ( M S M A ) 

DALF® see. . .Methyl Parathion 

DALF DUST® see. . .Propoxur 

D A L M A T I O N I N S E C T FLOWERS® see. . .Pyrethrins 

or Pyrethrum 

DAMOIL® see. . .Kerosene 

DANADIM® see. . .Dimethoate 

DANEX® see. . .Trichlorfon 

DANICUT® see. . .Amitraz 

DANITOL® see. . .Fenpropathrin 

DANTHION® see. . .Parathion 

DAPA® see. . .Fenaminosulf 

DAPACRYL® see. . .Binapacryl 

D A P - D I A M M O N I U M P H O S P H A T E see. . .Ammonium 

Phosphate 

DAPHENE® s e e . . .Dimethoate 

DAS® see. . .Fenaminosulf 

D A S A N I T see. . .Pebulate 

DASSITOX® see. . .Diazinon 

DASUL® see. . .Nicosulfuron 

D A T C see. . .Diallate 

DAVCO® see. . .Aldrin 

DAWSON® 100 see. . .Methyl Bromide 

DAXAD-32S® see. . .Ammonia 

DAZA® see. . .Dihydroazadirachtin 

DAZE® see. . .Thidiazuron 

DAZIDE® see. . .Daminozide 

DAZIDE® E N H A N C E see. . .Daminozide 

DAZOE® see. . .Sodium Azide 

D A Z O M E T e - P O W D E R see. . .Dazomet 

DAZZEL® s e e . . .Diazinon 

4(2 ,4-DB) see. . .2 ,4-DB 

D B C P see. . .Dibromochloropropane 

DBD® see. . .Azinphos-methyl 

DBE see. . .Ethylene Dibromide 

DBH see. . .Hexachlorocyclohexanes 

DBH see. . .Lindane 

DBN s e e . . .Dichlobenil 

2 ,6 -DBN see. . .Dichlobenil 

D B N F see. . .Dinoseb 

DC & R® see. . .Tris(hydroxymethyl)ni t romethane 

DCA see. . .Dichloroacetic Acid 

DCB see. . .Dichlobenil 

DCB see. . . / jara-Dichlorobenzene 

/5-DCB see. . .Benzene 

p - l , 4 - D C B see. . .Benzene 

DCBN see. . .Dichlobenil 

2 , 3 -DCDT see. . .Diallate 

D C E E see. . .Dichloroethyl Ether 

D C M O see. . .Carboxin 

D C M O D see. . .Oxycarboxin 

D C M U (In Japan) see. . .Diuron 

D C N A see. . .Dichloran 

3 ,6-DCP see. . .Clopyralid 

DCPA see. . .Propanil 

D C P C see. . .Dinocap 

DCR 736® see. . .Methiocarb 

D D B see. . .Diquat Dibromide 

D D B S A see. . .Dodecylbenzenesulfonic Acid 

DDC see. . .Sodium Dimethyldi thiocarbamate 

D D M see. . .Dichlorophene 

D D D M see. . .Dichlorophene 

4 ,4 'DDT see. . .DDT 

ρ,ρ'-ΌΌΤ see. . .DDT 

D D V F see. . .Dichlorvos 

D D V P (Insecticide) see. . .Dichlorvos 

DE-473® see. . .Hexaflumuron 

DE-498® see. . .Flumetsulam 

DE-CUT® see. . .Maleic Hydrazide 

DE-FEND® see. . .Dimethoate 

DE-FOL-ATE® see. . .Magnesium Chlorate 

DE-FOL-ATE® see. . .Sodium Chlorate 

DE-GREEN® see. . .Tribufos 

D E - P E S T E R ® see. . .Diphacione 

DE-PESTER® see. . .Endosulfan 

D E - P E S T E R FUMIGANT® see. . .Carbon Disulfide 

DE P E S T E R TEDION® see. . .Tetradifon 
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DEADLINE® see. . .Metaldehyde 

D E B R O U S S A I L L A N T 600® see. . .2,4-D 

D E B R O U S S A I L L A N T C O N C E N T R E ® see. . .2,4,5-T 

DEBROUSSAILLANT® C O N C E N T R E (French) 

see.2,4,5-Trichlorophenoxyacet ic Acid, Esters 

D E B R O U S S A I L L A N T S U P E R C O N C E N T R E ® 

see .2 ,4,5-T 

DEBROUSSAILLANT® S U P E R - C O N C E N T R E (French) 

s e e . . .2 ,4,5-Trichlorophenoxyacet ic Acid, Esters 

DEBUT® see. . .Triflusulfuron-Methyl 

Decabane see. . .Dichlobenil 

DECABANE® s e e . . .Dichlobenil 

Decachlor see. . .Dienochlor 

Decachlorobis(2 ,4-cyclopentadiene- l -yl ) see. . 

Dienochlor 

l , r ,2,2 ' ,3,3 ' ,4,4 ' ,5,5 ' -Decachloro-bis(2,4-cyclopentadien-

1-yl) see. . .Dienochlor 

1,2,3,5,6,7,8,9,10,10-

D e c a c h l o r o ( 5 . 2 . 2 . 0 2 6 . 0 3 9 . 0 5 S ) d e c a n o - 4 - o n e see. 

Chlordecone (Kepone®) 

Decachloroketone see. . .Chlordecone (Kepone®) 

1,1 a ,3 ,3a,4,5,5,5a,5b,6-Decachloro-octahydro-1,3,4-

metheno-2/ / -cyclobuta[c ,d]pentalen-2-one see. 

Chlordecone (Kepone®) 

Decachlorooctahydro-1 ,3 ,4-metheno-2/ / -

cyclobuta[c,d]pentalen-2-one see. . .Chlordecone 

(Kepone®) 

Decachlorooctahydrokepone-2-one see. . .Chlordecone 

(Kepone®) 

1,1a, 3, 3a, 4,5,5,5a, 5b see. . 6-Decachlorooctahydro-

l ,3 ,4-metheno-2H-cyclobuta[c ,d]pentalen-2-one see. . 

.Chlordecone (Kepone®) 

Decachlorooctahydro- l ,3 ,4-metheno-2/ / -cyc lobuta[c ,d] -

penta!en-2-one see. . .Chlordecone (Kepone®) 

Decachlorotet racyclodecanone see. . .Chlordecone 

(Kepone®) 

Decachlorote t rahydro-4,7-methanoindeneone see. 

Chlordecone (Kepone®) 

Decamethrin see. . .Deltamethrin 

DECAMINE® see. . .2,4-D 

D E C A M I N E 4T® see. . .2,4,5-T 

DECAMINE-4T® see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

«-Decanoic acid see. . .Decanoic Acid 

D E C C O SALT N O . 19® see. . .Thiabendazole 

D E C C O Q U I N 305® see. . .Ethoxyquin 

DECCOZIL® see. . .Imazalil 

DECEMTHION® 

D E C H L O R A N E 4070® see. . .Mirex 

DECIMATE® see. . .DCPA 

DECIS® see. . .Deltamethrin 

DECLARE® see. . .Methyl Parathion 

DECOFOL® see. . .Dicofol 

«-Decoic acid see. . .Decanoic Acid 

D E C O N ® 4 5 1 2 see. . .Phosphoric Acid 

DECROTOX® see. . .Crotoxyphos 

Decylic acid see. . .Decanoic Acid 

rt-Decylic acid see. . .Decanoic Acid 

DED-WEED® see. . .2,4-D 

DED-WEED® see. . .Dalapon 

D E D WEED® see. . .MCPA 

DED-WEED® see. . .Silvex 

D E D - W E E D BRUSHKILLER® see. . .2,4,5-T 

DED-WEED® B R U S H KILLER see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

D E D - W E E D LV-6 BRUSH Κ IL® see. . .2,4,5-T 

DED-WEED® LV-6 B R U S H KIL see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

DED-WEED® T-5 B R U S H KIL see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

DEDELO® see. . .DDT 

DEDEVAP® see. . .Dichlorvos 

DEER-OFF® see. . .Capsaicin 

DEF® see. . .Tribufos 

DEFANACET® see. . .Mefenacet 

DEF DEFOLIANT® see. . .Tribufos 

DEFEND® see. . .Dimethoate 

DEFENSOR® see. . .Carbendazim 

DEFOLIT® see. . .Thidiazuron 

DEFTOR® s e e . . .Metoxuron 

DEGRASSAN® see. . .Dinitro-o-cresol ( D N O C ) 

DEGREE® see. . .Acetochlor 

DEHERBAN® see. . .2,4-D 

7-Dehydrochloesterol see. . .Cholecalciferol 

2,3-Dehydro-2,3-dimethyl- , te troxide see. . .Dimethipin 

DEIQUAT® see. . .Diquat 

DEIQUAT® see. . .Diquat Dibromide 

' DEJO® see. . .Dithiazanine Iodide 

DEKRYSIL® see. . .Dinitro-o-cresol ( D N O C ) 

DEKSONAL® see. . .Fenaminosulf 

D E L E A F DEFOLIANT® see. . .Tribufos 

DELICE® see. . .Coumaphos 

Delicia see. . .Phosphine 

DELICIA® see. . .Aluminum Phosphide 

DELNATEX® see. . .Dioxathion 

DELNAV® see. . .Dioxathion 

DEL-PHOS® 

DELSAN® see. . .Thiram 

D E L S A N E X DAIRY FLY SPRAY® see. . .Lindane 

DELSENE® see. . .Carbendazim 

D E L S E N E M FLOWABLE® see. . .Maneb 

DELSTEROL® see. . .Cholecalciferol 

DELTA® see. . .Chlorophacinone 

DELTA® see. . .Deltamethrin 

DELTA-COAT® see. . .Metalaxyl 

DELTA-COAT® II see. . .Chloroneb 

DELTAGUARD® see. . .Deltamethrin 

DELVEX® see. . .Dithiazanine Iodide 

DEMAND® see. . ./fl/wc/a-Cyhalothrin 

D E M A N D CS® see. . ,/a/wi/a-CyhaIothrin 

Demethon-methyl see. . .Demeton-methyl 

Demetona (Spanish) see. . .Demeton 

Demeton-O+demeton-S mixture see. . .Demeton 

Demeton-methyl sulphoxide see. . .Demeton-methyl 

Demeton-O-methyl sulfoxide see. . .Demeton-methyl 

Demeton-S-methyl sulfoxide see. . .Demeton-methyl 



 

DEMON® see. . .Cypermethrin 

D E M O S NF® see. . .Dimethoate 

DEMOSAN® see. . .Chloroneb 

DEMOX® see. . .Demeton 

DENAPON® see. . .Carbaryl 

DENIM® see. . .Emamectin Benzoate 

DENOX® see. . .Demeton 

Deobase see. . .Kerosene 

DEP (PESTICIDE)® see. . .Trichlorfon 

Depallethrin see. . .Allethrins 

DEPARAL® see. . .Cholecalciferol 

DEPON® see. . .Fenoxaprop-ethyl 

DEPTHON® see. . .Trichlorfon 

DERIL® see. . .Rotenone 

Dennafosu (Polish) see. . .Ronnel 

DERMAPHOS® see. . .Ronnel 

DERMATON® see. . .Chlorfenvinphos 

DEROSAL® see. . .Carbendazim 

DERRIBAN® see. . .Dichlorvos 

DERRIBANTE® see. . .Dichlorvos 

DERRINGER® see. . .Resmethrin 

DERRIN® see. . .Rotenone 

DERRIS® see. . .Rotenone 

DERROPRENE® see. . .Carbendazim 

DES® see. . .Dichlorvos 

DES-I-CATE® see. . .Endothall 

D E S I C C A N T L-10® see. . .Arsenic Acid 

DESICOIL® see. . .Dinoseb 

Desmel see. . .Propiconazole 

DESMEL® see. . .Propiconazole 

2 ,4-DES-Na see. . .2 ,4-DES-Sodium 

2 ,4 -DES-NATRIUM (German) see. . .2 ,4-DES-Sodium 

DESOLET® see. . .Sodium Chlorate 

DESORMONE® see. . .2,4-D 

DESORMONE® see. . .2 ,4-DB 

DESORMONE® see. . .Dichlorprop 

D E S O X O N 1® see. . .Peracetic Acid 

DESPROUT® see. . .Maleic Hydrazide 

DESSON® see. . .4-Chloro-3,5-xylenol 

DESTRAL® see. . .Dalapon 

DESTROY® see. . .Endosulfan 

DESTRUXOL® see. . .1-Naphthaleneacetic Acid 

D E S T R U X O L BORER-SOL® see. . .Ethylene Dichloride 

D E S T R U X O L O R C H A R D SPRAY® see. . .Nicotine 

DESTUN® see. . .Perfluidone 

DETAIL® see. . .Dimethenamid 

DETAL® see. . .Dinitro-o-cresol ( D N O C ) 

D E T F see. . .Trichlorfon 

DETHMOR® see. . .Tralomethrin 

DETHMORE® see. . .Warfarin 

DETIA-GAS-EX see. . .Aluminum Phosphide 

DETIA GAS-EX-B® see. . .Phosphine 

D E T M O L ® 9 6 % see. . .Malathion 

D E T M O L - E X T R A K T ® see. . .Lindane 

D E T M O L MA® see. . .Malathion 

D E T M O L MALATHION® see. . .Malathion 

D E T M O L U.A.® see. . .Chlorpyrifos 

D E T O X 25® see. . .Lindane 
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DETTOL® see. . .4-Chloro-3,5-xylenol 

DEVICOPPER® see. . .Copper Oxychloride 

DEVIGON® see. . .Dimethoate 

DEVIKOL® see. . .Dichlorvos 

DEVIPON® see. . .Dalapon 

DEVISULPHAN® see. . .Endosulfan 

DEVITHION® see. . .Methyl Parathion 

DEVIZEB® see. . .Zineb 

DEVORAN® see. . .Lindane 

DEVRINOL® see. . .Napropamide 

D E V R I N O L T® see. . .Trifluralin 

DEXIL see. . .Pebulate 

D E X O L E A R W I G BAIT® see. . .Ammonium 

Hexafluorosilicate 

DEXON® see. . .Fenaminosulf 

DEXTRONE® see. . .Diquat 

DEXTRONE® see. . .Diquat Dibromide 

DEXTRONE® see. . .Paraquat 

DEXTRONE-X® see. . .Paraquat 

DFF see. . .Diflufenican 

DHANULUX® see. . .Quinalphos 

Diaaluminum trisulfate see. . .Aluminum Sulfate 

Diacetoxypropene see. . .Acrolein diacetate 

l , l -Diace toxy-2-propene see. . .Acrolein diacetate 

l , l -Diace toxypropene-2 see. . .Acrolein diacetate 

3 ,3-Diacetoxypropene see. . .Acrolein diacetate 

DIACON® see. . .Methoprene 

DIACTIV® see. . .Diatomaceous Earth 

0 ,0 , -Diae thy-S-[ (4-chlor-phenyl- th io) -

methyl]di thiophosphat (German) see. . .Carbophanothion 

0,0,-Diaethyl-o-(a-eyanbenzyliden-amino)-thionphosphat 

(German) see. . .Phoxim 

0,0,-Diaethyl-O-(a-cyano-benzylidenamino)-

monothiophosphat (German) see. . .Phoxim 

0 ,0 , -Diae thyl -0- (2- i sopropyl -4-methyl -6-pyr imidyl ) -

thionophosphat (German) see. . .Diazinon 

0 ,0 , -Diae thyl -0- (2- i sopropyl -4-methyl -pyr imidin-6-y l ) -

monothiophosphat (German) see. . .Diazinon 

0 ,O,-Diaethyl-O-(2-pyrazinyl) - th ionophosphat (German) 

see. . .Thionazin 

0 ,0 , -Diae thy l -0 - (2 ,5 -d ich lo r -4 -b rompheny l ) -

thionophosphat (German) see. . .Bromophos-ethyl 

O,0,-Diaethyl-O-(3-chlor-4-methyl-cu marin-7-yl)-

monothiophosphat (German) see. . .Coumaphos 

0 ,0 , -Diaethyl-0-(4-bi"om-2,5-dichlor) -phenyl-

monothiophosphat (German) see. . .Bromophos-ethyl 

0 , (9 , -Diaethyl-0-(pyrazin-2yl) -monothiophosphat 

(German) see. . .Thionazin 

0 ,0 , -Diae thy l -0 -3 ,5 ,6 - t r i ch lo r -2 -

pyr idylmonothiophosphat (German) see. . .Chlorpyrifos 

0 ,0 , -Diae thy l -0- [ch inoxa ly l - (2 ) ] -monoth iophospha t 

(German) see. . .Quinalphos 

Diaethyl-p-ni t rophenylphosphorsaeureester (German) 

see. . .Paraoxon 

QO,-Diaethyl-S(2-aethyl t io-aethyl)monothiophosphat 

(Russia) see. . .Demeton 

O .C-Diae thy l -S^-ae thy l th io -ae thyO-d i th iophospha t 

(German) see. . .Disulfoton 
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20,25-Diazacosterol hydrochloride see. . .Azacosterol 

Dihydrochloride 

DIAZAJET® see. . .Diazinon 

DIAZATOL® see. . .Diazinon 

DIAZIDE® see. . .Diazinon 

D I A Z I N O N AG 500 WBC® see. . .Diazinon 

DIAZ1NONE® see. . .Diazinon 

DIAZITOL® see. . .Diazinon 

DIAZOBEN® see. . .Fenaminosulf 

DIAZOL® see. . .Diazinon 

DIBAM® see. . .Sodium Dimethyldi thiocarbamale 

Dibasic ammonium phosphate see. . .Ammonium 

Phosphate 

Dibasic lead arsenate see. . .Lead Arsenate 

Dibenzene see. . .Biphenyl 

Dibenzo[b,d]furan see. . .Dibenzofuran 

Dibenzofurano (Spanish) sec. . .Dibenzofuran 

Dibenzoparathiazine see. . .Phenothiazine 

Dibenzothiazine see. . .Phenothiazine 

Dibenzo- l ,4- th iaz ine see. . .Phenothiazine 

Dibenzothiazine see. . .Phenothiazine 

DIBROM® see. . .Naled 

D I B R O M OMITE® see. . .Propargite 

1,2-Dibromaethan (German) see. . .Ethylene Dibromide 

Dibromchlorpropan (German) see. . 

Dibromochloropropane 

l ,2-Dibromo-3-chloro- see. . .Dibromochloropropane 

l ,2-Dibrom-3-chIor-propan (German) see. . 

Dibromochloropropane 

l ,2 -Dibromo-3-c loropropano (Spanish) see. . 

Dibromochloropropane 

l ,2-Dibromo-3-c loro-propano (Italian) see. . 

Dibromochloropropane 

2 ,6-Dibromo-4-cyanophenol see. . .Bromoxynil 

Dibromodicyanobutane see. . . 1,2-dibromo-2,4-

dicyanobutane 

1,2-Dibromoetano (Italian, Spanish) see. . Ethylene 

Dibromide 

Dibromoethane see. . .Ethylene Dibromide 

1,2-Dibromoethane see. . .Ethylene Dibromide 

α,/3-Dibromoethane see. . .Ethylene Dibromide 

sym-Dibromoethane see. . .Ethylene Dibromide 

2 ,6-Dibromo-4-hydroxybenzoni t r i le see. . .Bromoxynil 

3 ,5-Dibromo-4-hydroxybenzoni t r i le see. . .Bromoxynil 

3 ,5-Dibromo-4-hydroxyphenyl cyanide see. . Bromoxynil 

3 ,5-Dibromo-4-octanoyloxybenzoni t r i le see. . 

Bromoxynil 

2 ,6-Dibromo-4-phenylcyanide see. . .Bromoxynil 

l ,2-Dibroom-3-chloorpropaan (Dutch) see. 

.Dibromochloropropane 

1,2-Dibroomethaan (Dutch) see. . .Ethylene Dibromide 

Dibromure d'ethylene (French) see. . .Ethylene 

Dibromide 

Dibromuro de etileno (Spanish) see. . .Ethylene 

Dibromide 

0- ( l ,2 -Dibrom-2 ,2 -d ich lo rae thy l ) -0 ,ö -d imethy l -phospha t 

(German) see. . .Naled 

0,0,-DiaethyI-.S'-(3-thia-pentyl)-dithiophosphat (German) 

see. . .Disulfoton 

O,O,-Diaethyl-S-(6-chlor-2-oxo-ben(/0- l ,3-oxal in-3-yl)-

m e t h y l - d i t h i o p h o s p h a t (German) s e e . . .Phosalone 

O,0,-Diaethyl-S-(aethylthio-methyl)-di thiophosphat 

(German) see. . .Phorate 

DIAFIL® see. . .Diatomaceous Earth 

DIAFURAN® see. . .Carbofuran 

DIAGRAN® see. . .Diazinon 

Dialifos see. . .Dialifor 

Diallaat (Dutch) see. . .Diallate 

Diallat (German) see. . .Diallate 

Di-allate see. . .Diallate 

Diallate carbamate herbicide see. . .Diallate 

Diallylchloroacetamide see. . .Allidochlor 

yV,/V-Diailyl-a-chloroacetamide see. . .Allidochlor 

yV,/V-Diallyl-2-chloroacetamide see. . .Allidochlor 

Λ',Λ'-Diallylchloroacetamide see. . .Allidochlor 

Dialuminum sulfate see. . .Aluminum Sulfate 

2,4-Diamino-6-(cyclopropyIamino)-.s--triazine see. . 

Cyromazine 

18-46-ODI-AMMONIUM PHOSPHATE® see. . 

Ammonium Phosphate 

Diammonium C h r o m a t e see. . .Ammonium Chromate 

Diammonium fluosilicate see. . .Ammonium 

Hexafluorosilicate 

Diammonium hydrogen phosphate see. . .Ammonium 

Phosphate 

Diammonium or thophosphate see. . .Ammonium 

Phosphate 

Diammonium or thophosphate , see. . Ammonium 

Phosphate 

Diammonium phosphate see. . .Ammonium Phosphate 

Diammonium phosphate , see. . Ammonium Phosphate 

Diammonium phosphate see. . .monohydrogen see. . 

Ammonium Phosphate 

Diammonium silicon hexafluoride see. . .Ammonium 

Hexafluorosilicate 

Diammonium sulfite see. . .Ammonium Sulfite 

Diammonium thiosulfate s e e . . .Ammonium Thiosulfate 

D I A M O N D S H A M R O C K DS-15647® see. . .Thiofanox 

Dianat (Russian) see. . .Dicamba 

DIANATE® see. . .Dicamba 

DIANEX® s e e . . .Methoprene 

Dianisyltrichlorethane see. . .Methoxychlor 

2 ,2-Di- /5-anisyl - l , l , l - t r ichloroethane see. . Methoxychlor 

DIANON® see. . .Diazinon 

DIAPADR1N® see. . .Dicrotophos 

Diarsenic tr ioxide see. . .Arsenous Oxide 

Diarsenic pentoxide see. . .Arsenic Pentoxide 

DIÄTER® see. . .Diuron 

D1ATERR-FOS® see. . .Diazinon 

Diatomaceous silica see. . .Diatomaceous Earth 

DI-ATOMATE® see. . .Dia tomaceous Earth 

Diatomite see. . .uncalcined see. . .Diatomaceous Earth 

Diazacholesterol dihydrochloride see. . .Azacosterol 

Dihydrochloride 
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0- ( l ,2 -Dibromo-2 ,2 -d ich lo ro-e t i l ) -0 ,0 -d imet i l fosfato 

(Italian) see. . .Naled 

l ,2-Dibromo-2,2-dichloroethyl dimethyl phosphate see. . 

Naled 

( lR,3R)-3-(2 ,2-Dibromovinyl) -2 ,2-dimethylcyclopropane 

carboxylic acid, (S)-cc-cyano-3-phenoxybenzyl ester see. . 

Deltamethrin 

Dibutalin see. . .Butralin 

DIBUTOX® see. . .Dinoseb 

[(Dibutylamino)thio]methylcarbamic acid see. . .2,2-

dimethyl-2,3-dihydro-7-benzofuranyl ester see. . 

Carbosulfan 

DIC 1468® see. . .Metribuzin 

Dicamba benzoic acid herbicide see. . .Dicamba 

Dicamba-sodium see. . .Sodium Dicamba 

Dicamba see. . .sodium salt see. . .Sodium Dicamba 

DICAP® see. . .Dimethoate 

DICAP® see. . .Dinocap 

DICARBAM® see. . .Carbaryl 

DICARBASULF® see. . .Thiodicarb 

Dicarboethoxyethyl 0 , 0 - d i m e t h y l phosphorodi thioate 

see. . .Malathion 

5-( l ,2-DicarbethoxyethyI) 0,0-

dimethylphosphorodi thioate see. . .Malathion 

DICARBOSULF® s e e . . .Thiodicarb 

1,2-Dicarboxy 3,6-endoxocyclohexane see. . .Endothall 

Dicarburetted hydrogen see. . .Ethylene 

DICARZOL® see. . .Formetanate Hydrochlor ide 

DICATHION® see. . .Fenitrothion 

Dichlofos see. . .Dichlorvos 

1,2-Dichlor-aethan (German) see. . .Ethylene Dichloride 

Di(ß-chloroethyl)ether see. . .Dichloroethyl Ether 

Di(2-chloroethyl) ether see. . .Dichloroethyl Ether 

Di-chloricide see. . .pora-Dichlorobenzene 

2,2 '-Dichlor-diaethylaether (German) see. . Dichloroethyl 

Ether 

Dichlordiphenprop see. . .Diclofop-methyl 

Dichloremulsion see. . .Ethylene Dichloride 

Dichlorethanoic acid see. . .Dichloroacetic Acid 

2,2'-Dichlorethyl Ether ( D O T ) see. . .Dichloroethyl Ether 

Dichlorfenidim see. . .Diuron 

Dichlorfop methyl ester see. . .Diclofop-methyl 

Dichlorfos (Polish) see. . .Dichlorvos 

Dichlorman see. . .Dichlorvos 

3,6-Dichlor-3-methoxy-benzoesaeure (German) see. . 

Dicamba 

Di-chlor-mulsion see. . .Ethylene Dichloride 

2 ,3-Dichlor- l ,4-naphthochinon (German) see. . .Dichlone 

Dichloroal lyldi isopropylthiocarbamate see. . .Diallate 

S-2,3-Dichloroallyl di isopropyl thiocarbamate see. . 

Diallate 

2,3-Dichloroallyl /V,/V-diisopropylthiolcarbamate see. . 

Diallate 

5-2,3-Dichloroallyl di- isopropyl( thiocarbamate) see. 

.Diallate 

5-(2,3-Dichloroallyl) di isopropyl thiocarbamate) see. . 

Diallate 

2 ,5-Dichloro-3-aminobenzoic acid see. . .Chloramben 

3,6-Dichloro-o-anisic acid see. . .Dicamba 

3,6-Dichloro-o-anisic acid see. . .sodium salt see. . 

Sodium Dicamba 

p-Dich lorobenzene see. . . /?ara-Dichlorobenzene 

Dichlorobenzene (Mixed Isomers) see. . .para-

Dichlorobenzene 

4,4 '-Dichlorobenzilate see. . .Chlorobenzilate 

4,4 '-Dichlorobenzil ic acid ethyl ester see. . 

Chlorobenzi late 

2,6-Dichlorobenzonitr i le see. . .Dichlobenil 

a,oc-Dichloro-2,2-bis(/>ethylphenyl)ethane see. . .Ethylan 

l , l -Dichloro-2,2-bis(4-e thylphenyl)e thane see. . .Ethylan 

1, l-Dichloro-2,2-bis(/7-ethylphenyl)ethane see. . .Ethylan 

2,2-Dichloro-l , l -bis( />-ethylphenyl)ethane see. . .Ethylan 

0- (2 ,5-Dichloro-4-bromophenyl ) 0 -methyl 

phenyl thiophosphonate see. . .Leptophos 

Dichlorocadmium see. . .Cadmium Chloride 

2,4-Dichloro-6-o-chloranil ino-i- t r iazine see. . .Anilazine 

Dichlorochlordene see. . .Chlordane 

2,4-Dichloro-6-(2-chloroani l ino)- l ,3 ,5- t r iazine see. . 

Anilazine 

2,4-Dichloro-6-(o-chloroanil ino)- i- t r iazine see. . 

Anilazine 

4 ,6-Dichloro-«-(2-chlorophenyl)- l ,3 ,5- t r iazi«-2-amine 

see. . .Anilazine 

2 ,6-Dichlorocyanobenzene see. . .Dichlobenil 

β,β '-Dichlorodiethyl ether see. . .Dichloroethyl Ether 

2,2 '-Dichloro-diethylether see. . .Dichloroethyl Ether 

5,5 ' -Dichloro-2,2 ' -dihydroxydiphenylmethane see. 

.Dichlorophene 

l ,4-Dichloro-2 ,5-dimethoxybenzene see. . .Chloroneb 

3 ,5-Dichloro-«- ( l , l -d imethylpropynyl )benzamide see. 

.Pronamide 

3 ,5-Dichloro-«- ( l , l -d imethyl -2-propynyl )benzamide see. 

Pronamide 

3,5-Dichloro-«-( 1,1 -dimethylprop-2-ynyl)benzamide see. 

Pronamide 

Dichlorodiphenyltr ichloroethane see. . .DDT 

4,4 ' -Dichlorodiphenyltr ichloroethane see. . .DDT 

/; ,p '-Dichlorodiphenyltr ichloiOethane see. . .DDT 

Dichloro- l ,2-e thane (French) see. . .Ethylene Dichloride 

Dichlorodiphenyl tr ichloroethane 2,2-bis(p-

ch lo ropheny l ) - l , l , l - t r i ch lo roe thane see. . .DDT 

α,/ î-Dichloroethane see. . .Ethylene Dichloride 

1,2-Dichloroethane see. . .Ethylene Dichloride 

1,2-Dichloroethane sec. . .Ethylene Dichloride 

.vy/w-Dichloroethane see. . .Ethylene Dichloride 

2,2-Dichloroethenol dimethyl phosphate see. . Dichlorvos 

2,2-Dichloroethenyl dimethyl phosphate see. . Dichlorvos 

Dichloroether see. . .Dichloroethyl Ether 

Dichloroethyl ether see. . .Dichloroethyl Ether 

β,β'-Dichloroethyl ether see. . .Dichloroethyl Ether 

2,2 '-Dichloroethyl ether see. . .Dichloroethyl Ether 

.sym-Dichloroethyl ether see. . .Dichloroethyl Ether 

Dichloroethyl oxide see. . .Dichloroethyl Ether 

Dichloroethylene see. . .Ethylene Dichloride 

Dichlorofen see. . .Dichlorophene 
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Di(5-chloro-2-hydroxyphenyl)methane see. . 

Dichlorophene 

Dichloroisocyanurate see. . .Dichloroisocyanuric Acid 

Dichloroisocyanuric acid see. . .Dichloroisocyanuric 

Acid 

Dichlorokelthane see. . .Dicofol 

2 ,5-Dichloro-6-methoxybenzoic acid see. . .Dicamba 

3,6-Dichloro-2-methoxybenzoic acid see. . .Dicamba 

3,6-Dichloro-2-methoxybenzoic acid see. . .sodium salt 

see. . .Sodium Dicamba 

4,4 ' -Dichloro-2,2 '-methylenediphenol see. . 

Dichlorophene 

3-(2,4-Dichloro-5-(l -methylethoxy)phenyl)-5-( 1,1 -

dimethylethyl)- l ,3,4-oxadiazol-2(3/Y)-one see. . 

Oxadiazon 

l-(2,4-Dichloro-5-methylsulfonylamidophenyl)-4-

di f luoromethyl-4 ,5-dihydro-3-methyl- l / / - l ,2 ,4- t r iazol -5-

one see. . .Sulfentrazone 

2-(2,4-Dichloro-5-methylsulfonylamidophenyl)-4-

dif luoromethyl-2 ,4-dihydro-5-methyl-3/ / - l ,2 ,4- t r iazol-3-

one see. . .Sulfentrazone 

l-[2,4-Dichloro-5-(/V 2 -methylsulfonylamino)phenyl]-3-

methyl-4-dif luoromethyl-A 2 - l ,2 ,4- tr iazol in-5-one see. . 

Sulfentrazone 

0-[Dichloro(methyl thio)phenyl] O, O-diethyl 

phosphorothioate (3 isomers) see. . .Chlorthiophos 

2 ,3-Dichloro- l ,4-naphthalenedione see. . .Dichlone 

Dichloronaphthoquinone see. . .Dichlone 

2 ,3-Dichloronaphthoquinone see. . .Dichlone 

2 .3-Dichloro-a-naphthoquinone see. . .Dichlone 

2,3-Dichloronaphthoquinone-1,4 see. . .Dichlone 

2 ,3-Dichloro- l ,4-naphthoquinone see. . .Dichlone 

2,6-Dichloro-4-nitroanil ine see. . .Dichloran 

2,6-Dichloro-4-ni t robenzenamine see. . .Dichloran 

2' ,4 '-Dichloro-4'-nitrodiphenyl ether see. . .Nitrofen 

2 ,4-Dichloro- l - (4-ni t rophenoxy)benzene see. . .Nitrofen 

2' ,5-Dichloro-4'-nitrosalicylanilide see. . .2-aminoethanol 

salt see. . .Clonitralid 

5,2-Dichloro-4-nitrosalicylicanil ide-2-aminoethanol salt 

see. . .Clonitralid 

5,2'-Dichloro-4'-nitrosalicylanilide e thanolamine salt see. 

Clonitralid 

2 ' ,5-Dichloro-4'-nitrosalicyloylanilide e thanolamine salt 

see. . .Clonitralid 

1,2-Dichloorethaan (Dutch) see. . .Ethylene Dichloride 

2,2 '-Dichloorethylether (Dutch) see. . .Dichloroethyl 

Ether 

(2,4-Dichloor-fenoxy)-azijnzuur (Dutch) see. . .2,4-D 

2(2,4-Dichloor-fenoxy)propionzuur (Dutch) see. . 

Dichlorprop 

3-(3 ,4-Dichloor-fenyl) - l , l -d imethylureum (Dutch) see. . 

Diuron 

3,6-Dichloor-2-methoxy-benzoeizuur (Dutch) see. . 

Dicamba 

(2,2-Dichloor-vinyl)-dimethyl-fosfaat (Dutch) see. . 

Dichlorvos 

Dichloorvo (Dutch) see. . .Dichlorvos 

DICHLOROPHEN® see. . .Dichlorophene 

D I C H L O R O P H E N B® see. . .Dichlorophene 

D I C H L O R O P H E N E 10® see. . .Dichlorophene 

3-(3 ,4-DichIorophenol)- l , 1-dimethylurea see. . .Diuron 

Dichlorophenoxyacet ic acid see. . .2,4-D 

2,4-Dichlorphenoxyacet ic acid see. . .2,4-D 

2,4-Dichlorophenoxyacet ic acid see. . .salts and esters 

see. . .2,4-D 

2,4-Dichlorophenoxyacet ic acid isooctyl ester see. . .2,4-

D, isooctyl ester 

2 ,4-Dichlorophenoxyacet ic acid butoxyethanol ester see. 

2,4-D, butoxyethyl ester 

(2 ,4-Dichlorophenoxy)acet ic acid butoxyethyl ester see. . 

2,4-D, butoxyethyl ester 

2 ,4-Dichlorophenoxyacet ic acid 2-butoxyethyl ester see. . 

2,4-D, butoxyethyl ester 

2 ,4-Dichlorophenoxyacet ic acid butoxyethyl ester see. . 

2,4-D, butoxyethyl ester 

2 ,4-Dichlorophenoxyacet ic acid ethylene glycol butyl 

ether ester see. . .2,4-D, butoxyethyl ester 

2 ,4-Dichlorophenoxyacet ic acid isopropyl ester see. . 2,4-

D, isopropyl ester 

4-(2,4-Dichlorophenoxy)butyr ic acid see. . .2,4-DB 

; ' -(2,4-Dichlorophenoxy)butyric acid see. . .2 ,4-DB 

(2,4-Dichlor-phenoxy)-essigsaeure (German) see. . .2,4-

D 

2-(2,4-Dichlorophenoxy)ethanol hydrogen sulfate sodium 

salt see. . ,2 ,4-DES-Sodium 

2,4-Dichlorophenoxyethyl sulfate, sodium salt see. 2,4-

DES-Sodium 

4-(2 ,4-Dichlorophenoxy)ni t robenzene see. . .Nitrofen 

5-(2,4-Dichlorophenoxy)-ni t robenzoic acid, methyl ester 

see. . .Bifenox 

2-[4-(2 ,4-Dichlorophenoxy)phenoxy]-methyl-propionate 

see. . .Diclofop-methyl 

2-[4-(2 ,4-Dichlorophenoxy)phenoxy]propanoic acid 

methyl ester see. . .Diclofop-methyl 

2-(2 ,4-Dichlor-phenoxy)-propionsaeure (German) see. . 

Dichlorprop 

2-(2 ,4-Dichlorophenoxy)propionic acid see. . 

Dichlorprop 

(±)-2-(2 ,4-Dichlorophenoxy)propionic acid see. 

.Dichlorprop 

a- (2 ,4-Dichlorophenoxy)propionic acid see. . 

Dichlorprop 

2 ,4-Dichlorophenoxy-a-propionic acid see. . Dichlorprop 

2 ,4-Dichlorophenoxypropionic acid see. . .Dichlorprop 

l-(2,4-

Dichlorophenylaminocarbonyl)cyclopropanecarboxyl ic 

acid see. . .Cyclanilide 

yV-(3,4-Dichlorophenyl)-«'-(4-chlorophenyl)urea see. . 

Triclocarban 

3-(3 ,5-DichlorophenyI)- l ,5-dimethyl-3-

azabicyc!o(3.1.0)hexane-2,4-dione see. . .Procymidone 

/V-(3,5-Dichlorophenyl)-l ,2-dimethylcyclopropane-1,2-

dicarboxamide see. . .Procymidone 

3-(3,4-Dichlor-phenyl)- l , 1-dimethylharnstoff (German) 

see. . .Diuron 



 

Synonym and Trade Name-Cross Index 1069 

[ (R-(E)] - l - (2 ,4-Dichlorophenyl -4 ,4-d imethyl -2- ( l / / -

l ,2 ,4- t r iazol- l -yl )pent- l -en-3-ol see. . .Diniconazole 

l - (3,4-Dichlorophenyl)-3,3-dimethylurea see. . .Diuron 

3-(3 ,4-Dichlorophenyl) - l , l -d imethylurea see. . .Diuron 

A' ' -(3,4-Dichlorophenyl)-«,A L dimethylurea 

/V-(3,4-Dichlorophenyl)-/i ' iV-dimethylurea 

l (3 ,4-Dichlorophenyl)-3,3-dimethyluree (French) 

3-(3,5-Dichlorophenyl)-5-ethenyl-5-methy 1-2,4-

oxazolidinedione see. . .Vinclozolin 

(RS)-3-(3,5-Dichlorophenyl)-5-ethenyl-5-methyl-2,4-

oxazolidinedione see. . .Vinclozolin 

2,4-Dichlorophenyl 3-(methoxycarbonyl)-4-ni trophenyl 

ether see. . .Bifenox 

3-(3,4-Dichlor-phenyl)-1 -methoxy-1 -methyl-harnstoff 

(German) see. . .Linuron 

3-(3,4-Dichlorophenyl)-1 -methoxymethylurea see. 

Linuron 

3-(3 ,4-Dichlorophenyl)- l -methoxy-1-methylurea see. . 

Linuron 

A"-(3,4-Dichlorophenyl)-«-methoxy-/7-methylurea see. . 

Linuron 

l - (3,4-Dichlorophenyl)-3-melhoxy-3-methyluree (French) 

see. . .Linuron 

Dichlorophenyl)-4-methyl- see. . .Methazole 

3-(3 ,5-Dichlorophenyl) -«-( l -methyle thyl) -2 ,4-dioxo- l -

imidazol idinecarboxamide see. . . Iprodione 

iV-(3,4-Dichlorophenyl)-n'-methyl-/? '-methoxyurea see. . 

Linuron 

2-(3,4-DichIorophenyi)-4-methyl- l ,2 ,4-oxadiazol idine-

3,5-dione see. . .Methazole 

2-(3,4-Dichlorophenyl)-4-methyl-1,2,4-

oxadiazolidinedione see. . .Methazole 

A / -3,5-Dichlorophenyl-5-methyl-5-vinyl- l ,3-oxazol idine-

2,4-dione see. . .Vinclozolin 

(RS)-3-(3,5-2,4-Dichlorophenyl-4-nir tophenylaether 

(German) see. . .Nitrofen 

2,4-Dichlorophenyl 4-nitrophenyl ether see. . .Nitrofen 

2,4-Dichlorophenyl/ j -ni t rophenyl ether see. . .Nitrofen 

1 -[2-(2,4-Dichlorophenyl)pentyl]-1 H-1,2,4-triazole see. 

.Penconazole 

(RS)-1 -[2-(2,4-Dichlorophenyl)-«-pentyl]-1 H-1,2,4-

triazole see. . .Penconazole 

N-(3 ,4-Dichlorophenyl)propanamide see. . .Propanil 

1 -(2-(2,4-Dichlorophenyl)-2-(2-propenyloxy)ethyl)-1H-

imidazole see. . .Imazalil 

1 -[2-((2,4-Dichlorophenyl)-2-propenyloxy)-ethy 1]-1H-

imidazole see. . .Imazalil 

3 ' ,4 '-DichloiOphenylpropionanilide see. . .Propanil 

1 - [(2-(2,4-Dichlorophenyl)-4-propyl-1,3-dioxolan-2-

yl)methyl]- l /7- i ,2,4-triazole see. . .Propiconazole 

l - [2-(2 ,4-Dichlorophenyl)-4-propyl- l ,3-dioxolan-2-yl] -

m e t h y l - l / Y - l ^ A - t r i a z o l e see. . .Propiconazole 

(±)- l - [2- (2 ,4-Dichlorophenyl) -4-propyl - l ,3-d ioxolan-2-

ylmethyl] - l /7- l ,2 ,4- t r iazole see. . .Propiconazole 

3-(3,5-Dichlorophenyl)-n-sopropyl-2,4-dioxo-1 -

imidazolidinecarboximide see. . . Iprodione 

S-(((2,5-Dichlorophenyl)thio)methyI) 0 , 0 - d i m e t h y l 

phosphorodithioate see. . .Methyl Phenkapton 

(2,5-Dichlorophenylthio)methanethiol-5-ester with Ο,Ο-

dimethyl phosphorodi thioate see. . .Methyl Phenkapton 

(RS)-2-(2,4-Dichloropheny 1)-1 -( 1 Η-1,2,4-triazole-1 -

yl)hexan-2-oI see. . .Hexaconazole 

Di(/>chlorophenyl) tr ichloromethyl carbinol see. . Dicofol 

3,6-Dichloropicolinic acid see. . .Clopyralid 

3,6-Dichloro-2-picolinic acid see. . .Clopyralid 

Dichloroprop see. . .Dichlorprop 

α,/3-Dichloropropane see. . . 1,2-dichlorophene 

1,3-Dichloro-l-propene see. . .1 ,3-Dichloropropene 

1,3-Dichloro-2-propene see. . .1 ,3-Dichloropropene 

1,3-d see. . .1 ,3-Dichloropropene see. . .1 ,3-

Dichloropropene 

1,3-Dichloropropene and 1,2-dichloropropane mixture 

see. . .D-D mixture 

1,3-Dichloro-l-propene see. . .mixture with 1.2-

dichloropropane see. . .D-D mixture 

2 ,3-Dichloro-2-propene- l - th iol see. . 

I isopropylcarbamate see. . .Diallate 

.S'-(2,3-Dichloro-2-propenyl)bis( 1 -

methyletht l)carbamothioate see. . .Diallate 

Dichloropropionanil ide see. . .Propanil 

3 ,4-Dichloropropionanil ide see. . .Propanil 

3 ' ,4 ' -Dichloropropionanil ide see. . .Propanil 

α-Dichloropropionic acid see. . .Dalapon 

α,α-Dichloropropionic acid see. . .Dalapon 

2,2-Dichloropropionic acid see. . .Dalapon 

a, 6^-DichloropropyIene see. . .1 ,3-Dichloropropene 

1,3-Dichloropropylene see. . .1 ,3-Dichloropropene 

3,6-Dichloro-2-pyridinecarboxylic acid see. . .Clopyralid 

3,7-Dichloroquinoline-8-carboxylic acid see. . 

Quinclorac 

3,7-Dichloro-8-quinolinecarboxylic acid see. . 

Quinclorac 

1 -[3,5-Dichloro-4-( 1,1,2,2-tetrafluoroethoxy)pheny l]-3-

(2,6-dif luorobenzoyl)urea ( IUPAC) see. . .Hexaflumuron 

l ,3-Dichloro-s-tr iazine-2,4,6-(l / / ,3/7,5/Y)-tr ione see. . 

Dichloroisocyanuric Acid 

Dichloro-s-triazinetrione see. . .Dichloroisocyanuric Acid 

2,2-Dichlorovinyl dimethyl phosphate see. . .Dichlorvos 

(2,2-Dichlorvinyl)-dimethyl-phosphat (German) see. . 

Dichlorvos 

( 1 R)-?ram--(2,2-Dichlorovinyl)-2,2-

dimethylcyclopropanecarboxylate see. . .Fenfluthrin 

Dichlorovos s e e . . .Dichlorvos 

DICHLORPHEN® see. . .Dichlorophene 

Dichlorpropan-Dichlorpropengemisch (German) see. D¬ 

D mixture 

0 ( 2 , 2 - D i c h l o r v i n y l ) - 0 , 0 - d i m e t h y l p h o s p h a t (German) 

see. . .Dichlorvos 

(±)-2,4 ' -Dichloro-a-(pyrimidin-5-yl)benzhydryl alcohol 

see. . .Fenarimol 

2,4 ' -Dichloro-a-(pyrimidin-5-yl)benzhydryl alcohol see. . 

Fenarimol 

4,4 ' -Dichloro-«-( tr ichloromethyl)benzhydrol see. . 

Dicofol 

Dichromic acid see. . .disodium salt see. . .Sodium 

Dichromate 
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DIELDR1TE® see. . .Dieldrin 

Dienochlor see. . .Dienochlor 

Diethion (France) see. . .Ethion 

a-[( (Diethoxyphosphinothioyl)oxy)imino] benzene 

acetonitrile see. . .Phoxim 

(Diethoxyphosphinyl)di thioimidocarbonic acid cyclic 

ethylene ester see. . .Phosfolan 

(Diethoxyphosphinyl imino)- l ,3-di th ie tane see. . 

Fosthietan 

Diethoxyphosphinyl imino-2-di th ie tanne- l ,3 (French) see. 

Fosthietan 

2-(Diethoxyphosphinyl imino)-1,3-di thiolane see. 

.Phosfolan 

2-(3 see. . .Diethoxyphosphinylimino)-1,3-di thiolan see. 

Phosfolan 

2-(Diethoxyphosphinyl imino)-4-methyl-1,3-di thiolane 

see. . .Mephosfolan 

Diethoxy thiophosphoric acid ester of 2-

ethylmercaptoethanol see. . .Demeton 

(Diethoxy-thiophosphoryloxyimino)-phenyl acetonitrile 

see. . .Phoxim 

Diethquinalphion see. . .Quinalphos 

Diethquinalphione see. . .Quinalphos 

0,0,-Diethyl see. . .Chlorpyrifos 

Diethylamino-2,6-aceto xylidide see. . .Metham-Sodium 

2-(2-Diethylamino)ethyl) -0 ,C-die thyl ester oxalate see. . 

Amiton Oxalate 

S-(2-Die thylaminoethyI) -0 ,0-die thylphosphorothioate 

hydrogen oxalate see. . .Amiton Oxalate 

S-(2-Diethylamino) ethyl phosphorothioic ac id-Ο,Ο-

diethyl ester see. . .Amiton 

0- (2- (Die thylamino)-6-methyl -4(pyr imidinyl )0 ,0-d ie thyl 

phosphorothioate see. . .Pirimiphos-Ethyl 

2-Diethylamino-6-methylpyrimidin-4-yl 

diethylphosphorothionate see. . .Pirimiphos-Ethyl 

2-Diethylamino-6-methylpyrimidin-4-yl dimethyl 

phosphorothionate see. . .Pir imiphos-Methyl 

0-(2-(Diethylamino)-6-methyl-4(pyr imidinyl) () , ()-

dimethyl phosphorothioate see. . .Pir imiphos-Methyl 

0-(2-Diethylamino-6-methylpyr imidin-4-yl ) 0,0-

dimethyl phosphorothioate see. . .Pir imiphos-Methyl 

Diethylcarbamodithioic acid 2-chloro-2-propenyl ester 

see. . .Sulfallate 

O,O,-Diethyl-0-(2-chinoxalyl )phosphorothioate see. . 

Quinalphos 

0 ,0 , -Die thy l -0 - (3 -ch loor -4 -methy l -cumar in -7 -

yl)monothiofosfaat (Dutch) see. . .Coumaphos 

0,0,-Diethy-S-[(4-chloor-fenyl- thio)-methyl]di thiofosfaat 

(Dutch) see. . .Carbophanothion 

0 ,0 , -Die thy l -5- (6-ch lorobenzoxazol iny l -3-

methyl)di thiophosphate see. . .Phosalone 

0 ,0 , -Die thylo-(2-chloro- l - (2 ' ,4 ' -d ichlorophenyl)v inyl ) 

phosphate see. . .Chlorfenvinphos 

0 ,0 , -Die thylo- (3-chloro-4-methylcoumar inyl -

7)thiophosphate see. . .Coumaphos 

QQ-Die thy lo - (3 -ch lo ro -4 -me thy l -7 -

coumarinyOphosphorothioate see. . .Coumaphos 

Dichromic acid heptaoxide see. . .Sodium Dichromate 

DICID® see. . .Diazinon 

Diclofop methyl ester see. . .Diclofop-methyl 

Diclona (Spanish) see. . .Dichlone 

Diclone see. . .Dichlone 

Dicloran see. . .Dichloran 

D I C L O R C A L 50® see. . .Dichlorvos 

Diclorobenceno (Spanish) see. . .pora-Dichlorobenzene 

l ,4-Diclorobenceno (Spanish) see. . para-

Dichlorobenzene 

/^-Diclorobenceno (Spanish) see. . .para-

Dichlorobenzene 

Diclorodifeniltr icloroetano (Spanish) see. . .DDT 

1,2-Dicloroetano (Italian, Spanish) see. . .Ethylene 

Dichloride 

2,2'-Dicloroetiletere (Italian) see. . .Dichloroethyl Ether 

3-(3 ,4-Diclorofeni l ) - l , l -d imet i lurea (Spanish) 

Diclorofeno (Spanish) see. . .Dichlorophene 

3-(3,4-Dicloro-fenyl)-1,1 -dimetil-urea (Italian) 

1,2-Dicloropropano (Spanish) see. . .1,2-

Dichloropropane 

] ,3-Dicloropropeno (Spanish) see. . .1 ,3 -

Dichloropropene 

(2,2-Dicloro-vinil)dimetilfosfato (Italian) see. 

.Dichlorvos 

DICOFEN® see. . .Fenitrothion 

DICOMITE® see. . .Dicofol 

D I C O N A T E 6® see. . .Sodium Methanearsonate 

( M S M A ) 

DICOPHANE® see. . .DDT 

Dicopper dichloride see. . .Cuprous Chloride 

Dicopper dihydroxycarbonate see. . .Copper Carbonate 

Basic 

Dicopper monoxide see. . .Cuprous Oxide 

DICOPUR® see. . .2,4-D 

DICOPUR-M® see. . .MCPA 

DICOTEX® see. . .MCPA 

DICOTOX® see. . .2,4-D 

Dicresyl see. . .Metolcarb 

Dicresyl yV-methylcarbamate see. . .Metolcarb 

DICRON® see. . .Dicrotophos 

Dicroptophos see. . .Dicrotophos 

Dicrotofos (Dutch) see. . .Dicrotophos 

DICTATOR® see. . .Propargite 

DICTATOR-PLUS® see. . .Tetradifon 

DICUPRAL® see. . .Disulfiram 

1,3-Dicyanotetrachlorobenzene see. . .Chlorothalonil 

DIDANDIN® see. . .Diphacione 

DIDIGAM® see. . .DDT 

DIDIMAC® see. . .DDT 

l ,5-Di-(2,4dimethylphenyl)-3-methyl- l ,3 ,5- t r iazapenta-

1,4-diene see. . .Amitraz 

D I D I V A N E see. . .Dichlorvos 

DIDRIN® see. . .Dicrotophos 

DIDROXANE® see. . .Dichlorophene 

D1ELDREX® see. . .Dieldrin 

Dieldrina (Spanish) see. . .Dieldrin 

Dieldrine (French) see. . .Dieldrin 



 

Ο,0,-Diethylo-(3-chloro-4-methyl-2-oxo-2H-benzopyran-

7-yl)phosphorothioate see. . .Coumaphos 

ü ,ö , -Die thy lo- (3 -ch loro-4-

methylumbell i feryl)phosphorothioate see. . .Coumaphos 

Ο,Ο,-Diethyl S-[6-chloro-3-(mercaptomethyl)-2-

benzoxazol inone]phosphorodi thioate see. . .Phosalone 

0,0,-Diethyl-3-chloro-4-methyl-7-umbelliferone 

thiophosphate see. . .Coumaphos 

Diethyl3-chloro-4-methylumbelliferyl th ionophosphate 

see. . .Coumaphos 

0 ,0 , -Die thyl -S- [ (6-chloro-2-oxobenzoxazol in-3-

yl)methyl]phosphorodithioate s e e . . .Phosalone 

0 ,0 , -Die thyl -4-chlorophenylmercaptomethyl 

di thiophosphate see. . .Carbophanothion 

Ο,Ο,-Diethyl-p-chlorophenylmercaptomethyl 

di thiophosphate see. . .Carbophanothion 

0,0,-Diethy-S'-jD-chlorophenylthiomethyl di thiophosphate 

see. . .Carbophanothion 

0 ,0 , -Diethy-S-( /3-chlorophenyl thiomethyl)phosphoiO 

dithioate see. . Carbophanothion 

O, O, -Diethy l-5-(2-chloro-1 -

phthal imidoethyOphosphorodithioate see. . .Dialifor 

ρ , /7-Diethyl cyclic ethylene ester of 

phosphonodi thioimidocarbonate see. . .Phosfolan 

p,p-O\ethy\ cyclic ethylene ester of 

phosphonodi thioimidocarbonic acid see. . .Phosfolan 

/7,/7-Diethyl cyclic propylene ester of 

phosphonodi thioimidocarbonic acid s e e . . .Mephosfolan 

Ο,Ο,-Diethyl 0-2 ,5-d ich loro-4-bromophenyl -

phosphorothioate see. . .Bromophos-ethyl 

Ο,Ο,-Diethyl 0- (2 ,5-d ich loro-4-

bromophenyl) th iophosphate see. . .Bromophos-ethyl 

0 , 0 , - [ D i e t h y l - 0 - 2 , 4 , 5 -

dichloro(methyl thio)phenyl] thionophosphate see. . 

Chlorthiophos 

Diethyl-(2,4-dichlorophenyl)-2-chlorovinyl phosphate 

see. . .Chlorfenvinphos 

Diethyl 0-(2-die thylamino-6-methyl-4-

pyrimidinyOphosphorothioate see. . .Pirimiphos-Ethyl 

Diethyl (dimethoxyphosphinothioyl thio)succinate s e e . . 

Malathion 

Diethyl [ (dimethoxyphosphinothioyl) thio]butanedioate 

see. . .Malathion 

Diethyl (dimethoxythiophosphoryl thio)succinate see. . 

Malathion 

Diethyl 2-dimethylamino-4-methylpyrimidin-6-yl 

phosphorothionate see. . .Pirimiphos-Ethyl 

Diethyldiphenyl see. . .Ethylan 

Diethyldithiocarbamic acid-2-chloroallyl ester see. . 

Sulfallate 

Diethyl l ,3-di thiolan-2-yl idenephosphoramidate see. . 

Phosfolan 

0 ,0 , -Die thy-d i th iophosphor ic acid, p-

chlorophenylthiomethyl ester s e e . . .Carbophanothion 

Ο,Ο,-Diethyldifhiophosphorylacetic acid-/V-

monoisopropylamide see. . .Prothoate 

3-Diethyldi thiophosphorylmethyl-6-

chlorobenzoxazolone-2 see. . .Phosalone 
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vV,jV-Diethyletha namine compounded with [(3,5,6-

tr ichloro-2-pyridinyl)oxy]acetic acid (1:1) see. Triclopyr, 

Tr ie thylammonium Salt 

Ο,Ο,-Diethyl 5-(2-ethioethyl)phosphorothioate see. . 

Demeton 

Ο,Ο,-Diethyl S-(2-eththioethyl)phosphorodithioate see. . 

Disulfoton 

l ,2-Di-(3-ethoxycarbonyl-2- thioureido)benzene see. . 

Thiophanate-Methyl 

Ο,Ο,-Diethyl-5-(2-ethyl-/V,A'-diethylamino) 

ethylphosphorothioate hydrogen oxalate see. . .Amiton 

Oxalate 

0,0,-Diethyl 5 '-(2-ethylmercaptoethyl)dithiophosphate 

see. . .Disulfoton 

0,0,-Diethyl-2-ethylmercaptoethyl th iophosphate 

diethoxythiophosphoric acid see. . .Demeton 

Ο,Ο,-Diethyl S-ethylmercaptomethyl di thiophosphonate 

see. . .Phorate 

0,0,-Diethyl-S-ethyl-2-ethylmercaptophosphorothiolate 

see. . .Demeton 

Ο,Ο,-Diethyl-5-(2-ethylthio-ethyl)-monothiofosfaat see. 

.Demeton 

Di(jD-ethylphenyl)dichloroethane see. . .Ethylan 

Ο,Ο,-Diethyl S-P-ie thylsulf inyOethyl lphosphorodi thioate 

see. . .Oxydisulfoton 

0,C,-Diethyl-5-[(ethylsulf inyl]ethyl)phosphoiOdithioate 

see. . .Oxydisulfoton 

<9,(9,-Diethyl 2-ethyl thioethylphosphorodithioate see. . 

Disulfoton 

0,0,-Diethyl-5-(2-ethyl thio-ethyl)-di thiofosfaat (Dutch) 

see. . .Disulfoton 

Ο,Ο,-Diethyl 5-(2-(ethylthio)ethyl) phosphorothioate see. 

Demeton 

Ο,Ο,-Diethyl 0-(2-(ethyl thio)ethyl) phosphorothioate 

s e e . . .Demeton 

Diethyl-5-(2-(ethylthio)ethyl)phosphorothiolate see. . 

Demeton 

Ο,Ο,-Diethyl 2-ethyl thioethylphosphorodithioate see. . 

Disulfoton 

Ο,Ο,-Diethyl 5-(2-eththioethyl) thiothionophosphate see. . 

Disulfoton 

Ο,Ο,-Diethyl-.S'-iethylthio-methyO-dithiofbsfaat (Dutch) 

see. . .Phorate 

Ο,Ο,-Diethylethylthiomethyl phosphorodi thioate see. . 

Phorate 

Ο,Ο,-Diethyl 5((ethyl thio)methy)phosphorodi thioate see. 

Phorate 

Ο,Ο,-Diethyl 5'-(ethylthio)methylphosphoiOdithioate see. 

Phorate 

Ο,Ο,-Diethyl 5-ethyl thiomethyl thiothionophosphate see. . 

Phorate 

Ο,Ο,-Diethyl 5-ethyl thiomethyldi thiophosphonate see. . 

Phorate 

O,0,-Diethyls-2-(ethyl thio)ethylphosphorodi thioate see. . 

Disulfoton 

Ο,Ο,-Diethyl 5-2-(ethylthio)ethyl phosphorothioate mixed 

with phosphorothioic ac id ,0 .0 , -d ie thy l 0-2-(ethyl thio) 

ethyl ester see. . .Demeton 
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0,0 , -Die thyl -S- isopropylcarbamoylmethyl 

phosphorodithioate see. .Prothoate 

Ο,Ο, -Diethyl-»S-(AMsopropylcarbamoylmethyl) 

phosphorodithioate see. . Prothoate 

0,0,-Diethyl-S-(/V-isopropylcarbamoylmethyl) 

di thiophosphate s e e . . Prothoate 

0 ,0 , -Die thyl -0- (2- i sopropyl -4-methyl -pyr imidin-6-yl ) -

monothiofospaat (Dutch) see. . .Diazinon 

Diethyl 2-isopropyl-4-methyl-6-pyrimidinl 

phosphorothionate see. . .Diazinon 

Diethyl 2- isopropyl-4-methyl-6-pyrimidyl thionophosphate 

see. . .Diazinon 

Diethyl 4-(2-isopropyl-6-methylpyrimidinl) 

phosphorothionate see. . .Diazinon 

0,0,-Diethyl 2- isopropyl-4-methylpyrimidyl-6-

thiophosphate s e e . . .Diazinon 

Ο,Ο,-Diethyl 0- (2- isopropyl-4-methyl-6-

pyrimidyl) thionophosphate see. . .Diazinon 

O, O, -Diethyl-0-(2- isopropy l-4-methyl-6-

pyrimidyOphosphorothionate see. . .Diazinon 

O, O, -Diethyl 0-2- isopropyl-6-methylpyr imidin-4-

ylphosphorothionate see. . .Diazinon 

Diethyl mercaptosuccinate, 0 , 0 - d i m e t h y l thiophosphate 

see. . .Malathion 

Diethyl mercaptosuccinate, Ο,Ο-dimethyl di thiophosphate 

5-ester s e e . . .Malathion 

Diethyl mercaptosuccinate , Ο,Ο-dimethyl 

phosphorodithioate see. . .Malathion 

Diethyl mercaptosuccinate 5-ester with Ο,Ο-dimethyl 

phosphorodithioate see. . .Malathion 

Diethyl(4-methyl-1,3-dithiolan-2-

yl idene)phosphoroamidate see. . .Mephosfolan 

0 ,0 , -Die thy l 0-6-methyl-2- isopropyl-4-pyrimidinyl 

phosphorthioate see. . .Diazinon 

Ο,Ο,-Diethyl 0- (6-methyl -2- ( l -methyle thyl ) -4-

pyrimidinyl) phosphorthioate see. . .Diazinon 

N,/V-Diethyl-2-( l-naphthalenyloxy)propanamide see. . 

Napropamide 

O.O'-Diethyl-p-nitrophenylphosphat (German) see. . 

Paraoxon 

Diethyl-p-nitrophenyl phosphate see. . .Paraoxon 

0,0,-Diethyl- /?-ni trophenyl phosphate see. . .Paraoxon 

Ο,Ο,-Diethyl O-p-nitrophenyl phosphate s e e . . .Paraoxon 

Diethyl p-ni t rophenyl phosphorothionate s e e . . .Parathion 

Diethyl 4-nitrophenyl phosphorothionate see. . .Parathion 

Ο,Ο,-Diethyl 0-(4-ni t rophenyl) phosphorothioate see. . 

Parathion 

Ο,Ο,-Diethyl 0-( />ni t rophenyl) phosphorothioate see. . 

Parathion 

Ο,Ο,-Diethyl-0,/?-nitrophenyl phosphorothioate see. . 

Parathion 

Diethyl p-ni t rophenyl th ionophosphate see. . .Parathion 

Ο,Ο,-Diethyl 0-/?-nitrophenyl thiophosphate see. . 

Parathion 

0 ,0 , -Diethyl-S-(4-oxobezotr iaz in-3-methyI)-

dithiophosphat (German) see. . .Azinphos-ethyl 

Ο,Ο,-Diethyl-£-(4-oxobezotr iazino-3-methyl)-

phosphorodithioate s e e . . .Azinphos-ethyl 

0 ,0 , -Die thy l -5- [ (4-oxo-3H- l ,2 ,3 -bezo t r iaz in-

3yl)methyl]-dithio fosfaat (Dutch) see. . .Azinphos-ethyl 

0 ,0 , -Die thyl -5- [ (4-oxo-3H-l ,2 ,3-bezot r iaz in-3-y l ) -

methyl]-di thiophosphat (German) see. . .Azinphos-ethyl 

Diethyl paraoxon see. . .Paraoxon 

Diethyl parathion see. . .Parathion 

Diethyl [ ( l ,2-phenylene)bis( iminocarbonothioyl)] 

bis(carbamate) see. . Thiophanate-Methyl 

Diethyl [1,2-phenylenebis( iminocarbonothioyl)]bis 

(carbamate) see. . Thiophanate-Methyl 

Diethyl 4 ,4 ' -0-phenylenebis(3- th ioal lophanate) see. . 

Th iophanate-Methy 1 

Diethyl 4 ,4 ' - (0-phenylene)bis(3- thioal lophanate) see. . 

Th iophanate-Methyl 

O,O,-Diethyl 0 - ( 1 -phenyl-1 H-1,2,4-triazol-3-y 1) 

phosphorothioate see. . .Triazophos 

0,0,-Diethylphosphoric acid O-p-nitrophenyl ester see. . 

Paraoxon 

Ο,Ο,-Diethyl phosphorodi thioate 5-ester with N-{2-

Chloro- l -mercaptoethyl )phthal imide see. . .Dialifor 

Ο,Ο,-Diethylphosphorodithioate-ester with 3 -

(mercaptomethyl) - l ,2 ,3-benzotr iaz in-4(3H)-one see. . 

Azinphos-ethyl 

Ο,Ο,-Diethyl phosphorothioat , O-ester with 

phenylglyoxylonitri le oxime see. . .Phoxim 

Diethyl-O-2-pyrazinyl phosphorothionate see. . 

Thionazin 

0 ,0 , -Die thy l -0 ,2 (pyraz iny l phosphorothioate see. . 

Thionazin 

0 ,0 , -Die thyl -O-2-pyraz inyl phosphothionate see. . 

Thionazin 

Ο,Ο,-Diethyl-0(pyrazinyi thiophosphate see. . .Thionazin 

Ο,Ο,-Diethyl-0(quinoxal in-2-yl phosphorothioate see. . 

Quinalphos 

Ο,Ο,-Diethyl 0-2-quinoxal inyl phosphorothioate see. . 

Quinalphos 

Ο,Ο,-Diethyl 0-(quinoxal in-2-yl ) th iophosphate see. . 

Quinalphos 

Ο,Ο,-Diethyl 0(quinoxal in-2-yl th ionophosphate see. . 

Quinalphos 

0 ,0 , -Die thy l -0- (2-qu inoxa l iny l )phosphoro th ioa te see. . 

Quinalphos 

0 ,0 , -Die thy l -0 - (2-qu inoxa ly l )phosphoro th ioa te see. . 

Quinalphos 

Ο, O, -Diethyl 0 - ( 1,2,2,2-tetrachloroethy 1) 

phosphorothioate see. . .Chlorethoxyfos 

Ο, O, -Diethyl 0 - ( l ,2,2,2-tetrachloroethy 1) 

thionophosphate see. . .Chlorethoxyfos 

Diethylthiadicarbocyanine iodide see. . .Dithiazanine 

Iodide 

3,3 '-Diethylthiadicarbocyanine iodide see. . .Dithiazanine 

Iodide 

Diethylthiophosphoric acid ester of 3-chloro-4-methyl-7-

hydroxycoumarin see. . .Coumaphos 

0,0,-Dieti l-5-[(4-clorofenil- t io)-meti le]-dit iofosfato 

(Italian) see. . .Carbophanothion 

0,0,-Dkül-S-[(j?-c\oroien\\-tio)-meü\e]-d\tiofosfato 

(Italian) see. . .Carbophanothion 
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ü,0 , -Die t i l -0- (3-c loro-4-met i l -cumar in-7- i l -

monotiofosfato) (Italian) see. . .Coumaphos 

0,0,-Diet i l -5-(2-et i l t io-et i l ) monotiofosfato see. . 

Demeton 

0,0,-Dieti l-5-(et i l t io-meti l)-dit iofosfato (Italian) see. . 

Phorate 

0,0,-Dietil-S-(2-etiltio-metil)-ditiofosfato (Italian) see. . 

Disulfoton 

0 ,0 , -Die t i l -5- ( (4-oxo-3H-l ,2 ,3-bezot r iaz in-3i l )met i l ) -

ditiofosfato (Italian) see. . .Azinphos-ethyl 

DIF 4® see. . .Diphenamid 

Difenamid (Spanish) see. . .Diphenamid 

DIFENPHOS® see. . .Temephos 

DIFENTHOS® see. . .Temephos 

Difenzoquat methyl sulfate see. . .Difenzoquat 

Diflubenzuron (Spanish) see. . .Diflubenzuron 

Diflufenicanil (French) see. . .Diflufenican 

2' ,4 '-Difluoro-2-(a-a-a-trifluoro-/7 ;-tolyloxy)nicotinanilide 

see. . .Diflufenican 

yV-(2,4-Difluorophenyl)-2-[3-(trifluoromethyl)phenoxy]-3-

pyridinecarboxamide see. . .Diflufenican 

,V-(2,6-DifluoiOphenyl)-5-methyl-( l ,2,4)triazolo-( 1,5-

«)pyrimidine-2-sulfonamide see. . .Flumetsulam 

Diflupyl see. . .Isofluorphate 

DIFLURON® see. . .Diflubenzuron 

Diflurophate see. . .Isofluorphate 

DIFO see. . .Dimefox 

DIFOCAP® see. . .Captafol 

DIFOL® see. . .Dicofol 

DIFOLATAN® see. . .Captafol 

DIFONATE® see. . .Fonofos 

1,3-Diformal propane see. . .Glutaraldehyde 

DIFOS® see. . .Temephos 

DIFOSAN® see. . .Captafol 

DIGERMIN® see. . .Trifluralin 

1,2-Dihydroacenaphthylene see. . .Acenaphthene 

1,8-Dihydroacenaphthylene see. . .Acenaphthene 

22,23-Dihydroazadiracht in see. . .Dihydroazadirachtin 

2 ,3-Dihydro-5-carboxani l ido-6-methyl- l ,4-oxathi in see. . 

Carboxin 

2 ,3-Dihydro-5-carboxani l ido-6-methyl- l ,4-oxathi in-4,4-

dioxide see. . .Oxycarboxin 

9,10-Dihydro-8a, 10,-diazoniaphenanthrene dibromide 

see. . .Diquat 

9,10-Dihydro-8A, 10A,-diazoniaphenanthrene dibromide 

see. . .Diquat Dibromide 

9,10-Dihydro-8a, 1 Oa-diazoniaphenanthrene( 1,1 '-ethylene-

2,2 ' -bipyridylium)dibromide see. . .Diquat 

9,10-Dihydro-8 A, 10 A-diazoniaphenanthrene( 1,1'-

ethylene-2,2 '-bipyridyIium)dibromide see. . .Diquat 

Dibromide 

2,3-Dihydro-2,2-dimethyl-7-benzofuranol-iV-

methylcarbamate see. . .Carbofuran 

2,3-Dihydro-2,2-dimethyl-7-

benzofuranolmethylcarbamate see. . .Carbofuran 

2,3-Dihydro-2,2-dimethyl-7-benzofuranyl(di-iV-

butylaminosuIfenyl)methylcarbamate see. . .Carbosulfan 

2,2-Dihydro-2,2-dimethyl-7-

benzofuranyl[(dibutylamino)thio]methylcarbamate see. 

.Carbosulfan 

2,3-Dihydro-2,2-dimethyl-7-benzofuranyl N-(N-2-

(ethoxycarbonyl)ethyl-/V-isopropylaminosulfenyl)-/V-

methylcarbamate see. . .Benfuracarb 

2,3-Dihydro-2,2-dimethylbenzofuran-7-yl 

methylcarbamate see. . .Carbofuran 

2,3-Dihydro-2,2-dimethylbenzofuranyl-7-A'-

methylcarbamate see. . .Carbofuran 

2,3-Dihydro-5,6-dimethyl-1,4-dithi in 1,1,4,4-tetraoxide 

see. . .Dimethipin 

5,6-Dihydro-dipyrido( 1,2A,2,1 C)pyrazinium dibromide 

see. . .Diquat Dibromide 

5 ,6-Dihydro-dipyr ido( l ,2-a :2 , l ' -c)pyrazinium dibromide 

see. . .Diquat 

6,7-Dihydrodipyrido( 1,2-A:2', 1 ' -C)pyrazinediium 

dibromide see. . .Diquat Dibromide 

5,6-Dihydro-dipyrido( 1,2-A:2,1 ' -C)pyrazinium dibromide 

see. . .Diquat Dibromide 

5 ,6-Dihydro-dipyr ido( l ,2a ,2 , lc )pyraz in ium dibromide 

see. . .Diquat 

1,2-Dihydro-6-3 see. . ,ethoxy-2,2,4-tr imethylquinoline 

see. . .Ethoxyquin 

4 ,5-Dihydroimidazole-2(3/ / ) - th ione see. . .Ethylene 

Thiourea 

4 ,5-Dihydro-2-mercaptoimidazole see. . .Ethylene 

Thiourea 

S-(2 ,3-Dihydro-5-methoxy-2-oxo- l ,4 ,4- thiadiazol-3-

methyl) see. . .Methidathion 

5,6-Dihydro-2-methyl-3-carboxani l ido- l ,4-oxathi in-4,4-

dioxid (German) see. . .Oxycarboxin 

2[4,5-Dihydro-4-methyl-4-( 1 -methylethyl)-5-<XYo-1 / / -

imidazol-2-yl]-4 (or 5)-methylbenzoic acid methyl ester 

see. . . Imazethabenz 

(±)-2-[4,5-Dihydro-4-methyl-4-( 1 -methyle thy l ) -5-uro1H-

imadazol-2-yl]-5-ethyl-3-pyridinecarboxylic acid see. . 

Imazethapyr 

2,3-Dihydro-6-methyl-1,4-oxathi in-5-carboxanil ide see. . 

Carboxin 

5 ,6-Dihydro-2-methyl- l ,4-oxathi in-3-carboxani l ide see. . 

Carboxin 

5,6-Dihydro-2-methyl- l ,4-oxathi in-3-carboxani l ide 4,4-

dioxide see. . .Oxycarboxin 

Dihydrooxirene see. . .Ethylene Oxide 

2,3-Dihydro-6-methyl-5-phenylcai 'bamoyl- l ,4-oxathi in 

see. . .Carboxin 

5,6-Dihydro-2-methyl- /7-phenyl- l ,4-oxathi in-3-

carboxamide see. . .Carboxin 

5,6-Dihydro-2-methyl-A / -phenyl- l ,4-oxathi in-3-

carboxamide-4,4-dioxide see. . .Oxycarboxin 

(£)-4 ,5-Dihydro-6-methyl-4-[(3-

pyridinylmethylene)amino]-1,2,4-tr iazin-3(2/7)-one see. . 

Pymetrozine 

3,4-Dihydro-4-oxo-3-benzotr iazinylmethyl Ο,Ο-diethyl 

phosphorodi thioate see. . .Azinphos-ethyl 
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Diisopropylphosphofluoridate see. . .Isofluorphate 

S - (0 ,0 -Di i sopropy l phosphorodi thioate) ester of Λ'-(2-

mercaptoethyl)benzenesulfonamide see. . .Bensulide 

Diisopropyl phosphorofluoridate see. . .Isofluorphate 

Ο,Ο'-Diisopropyl phosphoryl fluoride sec. .Isofluorphate 

/V-Diisopropylthiocarbamic acid S-2,3,3-trichloro-2-

propenyl ester see. . .Triallate 

Diisopropylthiocarbamic acid,-(2,3-dichloroaIlyl) ester 

see. . .Diallate 

Di- isopropylthiolocarbamate des-(2,3-dichloro a I ly le) 

(French) see. . .Diallate 

Diisopropyltr ichloroallyl thiocarbamate see. . .Triallate 

DIKAMIN® see. . .2,4-D 

DIKAR® see. . .EZENOAN® see. . .Dinocap 

DIKONIRT® see. . .2,4-D 

DILATIN DBI® see. . .para-Dichlorobenzene 

DILIC® see. . .Cacodyiic Acid 

DILLEX® see. . .Dinitro-o-cresol ( D N O C ) 

Dilombrin see. . .Dithiazanine Iodide 

DIMAS® see. . .Daminozide 

D I M A T E 267® see. . .Dimethoate 

DIMAZ® see. . .Disulfoton 

DIMECRON® see. . .Phosphamidon 

DIMENSION® see. . .Dithiopyr 

Dimephenthioate see. . .Phenthoate 

Dimephenthoate see. . .Phenthoate 

1,4-Dimesyloxybutane see. . .Busulfan 

1,4-Dimethanesulfonoxbutane see. . .Busulfan 

1,4-Di(methanesulfonyloxy)butane see. . .Busulfan 

1,4-Dimethanesulphonyloxybutan see. . .Busulfan 

l ,4 :5 ,8-Dimethano naphthalene, 1,2,3,4,10,10-

hexachloro- l ,4 ,4a ,5 ,8 ,8a-hexahydro- , (1α,4.α,4Α./15 /i,8 

/3,8A ß)- see. . .Isodrin 

2 ,7:3 ,6-Dimethanonaphth(2, 3-b)oxirene see.3,4,5.6.9,9-

Hexachloro- la ,2 ,2a ,3 ,6 ,6a ,7 ,7a-octahydro- , 

(aa ,2 .ß ,2aß ,2aß ,3a ,6a ,6aß ,7ß ,7aa) - see. . .Endrin 

1,4,5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-

1,4,4a,5,8,8a-hexahydro-( 1 α ,4α,4β,5α,8α,8β)- see.Aldrin 

1,4:5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-

l ,4 ,4a,5,8,8a-hexahydro- , endo-exo- see. . .Aldrin 

2 ,7:3 ,6-Dimethanonaphtha[2,3B]oxirene,3 ,4 ,5 ,6 ,9 ,9-

hexachloro-1 a,2,2a,3,6,6a,7,7a-octahydro-( 1 a 

a,2./J,2A.a,3/?,6./i ,6A«,7/ï,7Aa) see. . .Dieldrin 

Dimethazone see. . .Clomazone 

Dimethenthoate see. . .Phenthoate 

Dimethoate s e e . . .O-analog see. . .Omethoate 

Dimethoate PO isologue see. . .Omethoate 

Dimethoate oxon see. . .Omethoate 

Dimethoate oxygen analog see. . .Omethoate 

D I M E T H O P G A N ® see. . .Dimethoate 

Dimethoxon see. . .Omethoate 

Dimethoxy-DDT see. . .Methoxychlor 

/2,/? '-Dimethoxydiphenyltrichloroethane 

see .Methoxychlor 

Dimethoxy D T see. . .Methoxychlor 

2,6-Dimethoxy-/V-[3-( 1 -ethyl-1 -methylpropyl)-5-

isoxazolyl jbenzamide see. . . Isoxaben 

S-(3,4-Dihydro-4-oxo-l ,2 ,3-benzotr iazin-3-ylmethyl) 

Ο,Ο-dimethyl phosphorodi thioate see. . .Azinphos-methyl 

S-(3,4-Dihydro-4-oxobenzo[a][ l ,2 ,3] t r iazin-3-ylmethyl) 

Ο,Ο-dimethyl phosphorodi thioate see. . .Azinphos-

methyl 

S-(3,4-Dihydro-4-oxobenzol[d][ l ,2 ,3] t r iazin-3-ylmethyl) 

Ο,Ο-dimethyl phosphorodi thioate see. . .Azinphos-

methyl 

l ,2-Dihydro-3,6-pyradazinedione see. . .Maleic 

Hydrazide 

l ,2-Dihydropyridazine-3,6-dione see. . .Maleic 

Hydrazide 

1,2-Dihydro-3,6-pyridazinedione see. . .Maleic 

Hydrazide 

6 ,7-Dihydropyr ido( l ,2-a :2 ' , l ' -c )pyrazinedium dibromide 

see. . .Diquat 

6,7-Dihydropyridol( 1,2-a:2', 1 ' -c)pyrazinedium dibromide 

see. . .Diquat 

6,7-Dihydropyridol( 1,2-A:2', 1 ' -C)pyrazinedium 

dibromide see. . .Diquat Dibromide 

Dihyrosamidin see. . .Antimycin A 

1,2-Dihydro-2,2,4-trimethyl-6-ethoxyquinoline see. 

Ethoxyquin 

2,2 ' -Dihydroxy-5,5 ' -dichlorodiphenyImethane see. . 

Dichlorophene 

2,2 ' -Dihydroxy-3,3 ' ,5,5 ' ,6,6 ' -hexachlorodiphenylmethane 

see. . .Hexachlorophene 

2,2 , -Dihydroxy-3,5,6,3 ' ,5 ' ,6 ' -hexachlorodiphenylmethane 

see. . .Hexachlorophene 

Dihydroxydichlorodiphenylmethane see. .Dichlorophene 

[(Dihydroxydichloro)diphenyl]methane see. 

Dichlorophene 

2,2 '-Dihydroxy-3,3 ' ,5,5 '- tetrachlorodiphenylsulfide 

see.Bithionol 

Diiron trisulfate see. . .Ferric Sulfate 

Diisobutylthiocarbamic acid-S-ethyl ester see. . .Butylate 

Diisocarb see. . .Butylate 

Diisopropoxyphosphoryl fluoride see. . .Isofluorphate 

2,6-Diisopropylamino-4-methoxytr iazine see. . .Prometon 

Ν-ίβ-Ο,Ο-

Diisopropyldi thiophosphorylethyl)bezenesulfonamide 

see. . .Bensulide 

A'-[2-(0 ,ö-Diisopropyldi thiophosphoryl)e thyl]benzene 

sulfonamide see. . .Bensulide 

Diisopropylf luorophosphate see. . .Isofluorphate 

O.O-Diisopropylf luorophosphate see. . .Isofluorphate 

Diisopropylf luorophosphonate see. . .Isofluorphate 

Diisopropylfluorophosphoric acid ester see.Isofluorphate 

Diisopropylf luorphosphorsaeureester (German) 

see.Isofluorphate 

A',A"-Di-isopropyl-6-methylthio-l ,3,5-triazine-2,4-diamine 

see. . .Prometryn 

/V",/V-Di-isopropyl-6-methylthio-l,3,5-triazine-2,4-

diyldiamine see. . .Prometryn 

/V,A / ' -Diisopropyl-6-methoxy-l,3,5-triazine-2,4-diamine 

see. . .Prometon 

/V,yV-Diisopropyl-6-methoxy-l,3,5-triazine-2,4-

diyldiamine see. . .Prometon 
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Di(/>methoxyphenyl)- tr ichloro methyl methane 

see.Methoxychlor 

[(Dimethoxyphosphinothioyl) thio]butanedioic acid 

diethyl ester see. . .Malathion 

3-[(Dimethoxyphosphinyl)oxy]-2-butenoic acid methyl 

ester see. . .Mevinphos 

(E)-3-[(Dimethoxyphosphinyl)oxy]-2-butenoic acid 1-

phenylethyl ester see. . .Crotoxyphos 

3-Dimethoxyphosphinyloxy)-jV see. . ./V-dimethyl-(£)-

crotonamide see. . .Dicrotophos 

3-Dimethoxyphosphinyloxy)-A',/V-dimethyl-c/i'-

crotonamide see. . .Dicrotophos 

3-Dimethoxyphosphinyloxy)-/V,/V-

dimethyl isocrotonamide see. . .Dicrotophos 

3-Dimethoxyphosphinyloxy)/V-methyl-CM'-crotonamide 

see. . .Monocrotophos 

2-[((((4,6-Dimethoxy-2-pyrimidinyl)amino)carbonyl) 

amino)sulfonyl]-A/A'-dimethyl-3-pyridinecarboxamide 

see. . .Nicosulfuron 

2-[(((((4,6-Dimethoxy-2-pyrimidinyl)amino)carbonyl) 

amino)sulfonyl)methyl]benzoic acid, methyl ester see. . 

. Bensulfuron-methyl 

2,3-Dimethoxystr ichnidin-10-one see. . .Brucine 

Dimethoxy strychnine see. . .Brucine 

2,3-Dimethoxystrychnine see. . .Brucine 

10,11-Dimethoxystrychnine see. . .Brucine 

Dimethoxy-2,2,2-trichloro-1 -hydroxy-ethylphosphine 

oxide see. . .Trichlorfon 

3,3-Dimethyl-acrylate de 2 ,4-dini t ro-6-( l -methylpropyle) 

phenyle (French) see. . .Binapacryl 

Dimethylarsenic acid see. . .Cacodyiic Acid 

Dimethylarsinic acid see. . .Cacodyiic Acid 

Dimethylarsinic acid, sodium salt see. . .Sodium 

Cacodylate 

3,3-Dimethylacrylic acid 2-sec-butyl-4,5-dinitrophenyl 

ester see. . .Binapacryl 

0 ,0 , -Dimethyl-S-(2-aethtyl- thio-aethyl)-monothio 

phosphat (German) see. . .Demeton-methyl 

/V-[5-(l,l-Dimethylaethyl)-l ,3,4-thiadiazol-2-yl]-/V,/V'-

dimethylharnstoff (German) see. . .Tebuthiuron 

4-(Dimethylamine)-3,5-xylyln-methylcarbamate 

see.Mexacarbate 

p-Dimethylaminobenzene diazo sodium sulfonate 

see.Fenaminosulf 

/>(Dimethylamino )benzenediazosulfonate 

see.Fenaminosulf 

/7-(Dimethylamino )benzenediazosulphonate 

see.Fenaminosulf 

4-Dimethylaminobenzenediazosulfonic acid see. .sodium 

salt see. . .Fenaminosulf 

jP-Dimethylaminobenzenediazosulfonic acid see. .sodium 

salt see. . .Fenaminosulf 

4-Dimethylaminobenzenediazosulphonic acid see.sodium 

salt see. . .Fenaminosulf 

y?-(Dimethylamino )benzenediazosulphonic acid 

see.sodium salt see. . .Fenaminosulf 

/ j -Dimethylaminobenzoldiazosulfonat (Natr iumsalz) 

(German) see. . .Fenaminosulf 

4 ,4 ' -Dimethylaminobenzophenonimide see. . .Auramine 

jV-Dimethyl amino-/?-carbamyl propionic acid 

see.Daminozide 

3-[(((Dimethylamino )carbonyl)amino )phenyl-1 ,1-

dimethylethyljcarbamate see. . .Karbutilate 

4-(Dimethylamino)-3,5-dimethylphenol methylcarbamate 

(ester) see. . .Mexacarbate 

4-(Dimethylamino)-3,5-dimethylphenyl N-

methylcarbamate see. . .Mexacarbate 

2-Dimethylamino-5,6-dimethylpryimidin-4-yl N,N-

dimethylcarbamate see. . .Pirimicarb 

2-Dimethylamino-5,6-dimethyl-4-pyrimidinyl 

dimethylcarbamate see. . .Pirimicarb 

2-(Dimethylamino)-5,6-dimethyl-4-

pyrimidinyldimethylcarbamate see. . .Pirimicarb 

3-(Dimethylamino)- l -methyl-3-oxo-1 -propenyl dimethyl 

phosphate see. . .Dicrotophos 

2-(Dimethylamino)-N[(((-methylamino )carbonyl)oxy]2-

oxoethanimidothioic acid methyl ester see. . .Oxamyl 

2-Dimethylamino-1 -(-methylamino)glyoxal-O-

methylcarbamoylmonoxime, Oxamyl 

/»-[((Di-methylamino)methylene)amino]phenylcarbamate, 

hydrochloride see. . .Formetanate Hydrochloride 

m-[((Di-methylamino)methylene)amino]phenylcarbamate , 

hydrochloride see. . .Formetanate Hydrochloride 

3-Dimethylaminomethyleneaminophenyl-/V-methyl 

carbamate,hydrochlor ide see. . .Formetanate 

Hydrochloride 

/ j -(Dimethylamino)-phenyldiazo-natr iumsulfonat 

(German) see. . .Fenaminosulf 

4-[(Dimethylamino)phenyl]diazenesulfonic acid, sodium 

salt see. . .Fenaminosulf 

/V-(Y-Dimethylaminopi'opyl)carbamic acid propyl ester , 

monohydrochlor ide see. . .Propamocarb Hydrochloride 

17-/5-[(3-(Dimethylamino)-propyl)methylamino]androst-

5-en-3-/3-ol dihydrochloride see. . .Azacosterol 

5 ,6-Dimethyl-2-dimethylamino-4-

pyrimidinyldimethylcarbamate see. . .Pirimicarb 

jV-(Dimethylamino )succinamic acid see. . .Daminozide 

/V-Dimethylamino-succinamidsaeure (German) D M A S A 

s e e . . .Daminozide 

0- [4- ( (Dimethylamino )sulfonyl )pheny l ]0 ,0 -d ime thy l 

phosphorothioate see. . .Famphur 

0- [4- ( (Dimethylamino )sulphonyl )pheny l ]0 ,0 -d ime thy l 

thiophosphate see. . .Famphur 

S,S"-[2-(Dimethylamino)trimethylene]bis(thiocarbamate) 

hydrochloride see. . .Cartap Hydrochlor ide 

4-(Dimethylamino)-3,5-xylenol ,methylcarbamate (ester) 

see. . .Mexacarbate 

4-Dimethylamino-3,5-xylylmethylcarbamate 

see .Mexacarbate 

4-(jV,A'-Dimethylamino)-3,5-xylyl /V-methylcarbamate 

s e e . . .Mexacarbate 

N,N-Dimethyl- /3-anil inediazosulfonic acid sodium salt 

see. . .Fenaminosulf 

Dimethylarsinic arsinic acid see. . .Cacodyiic Acid 

[(Dimethylars ino)oxy]sodium-As-oxide see. . .Sodium 

Cacodylate 
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(E)-2-Dimethylcarbamoyl- l -methyl vinyl 

dimethylphosphate see. . .Dicrotophos 

c/ i -2-Dimethylcarbamoyl-1 -methylvinyl 

dimethylphosphate see. . .Dicrotophos 

0 ,O, -Dimethyl -S- ( l -carboe thoxybenzyl ) di thiophosphate 

see. . .Phenthoate 

(3 ,0 , -Dimethyl -0- (2-carbomethoxy- l -methylv inyl ) 

phosphate see. . .Mevinphos 

Dimethyl- l -carbomethoxy- l -propen-2-y l phosphate see. . 

Mevinphos 

Ο,Ο,-Dimethyl 0-(2-chloro-2-(/V,/V-diethylcarbamoyl)-l-

methylvinyl)phosphate see. . .Phosphamidon 

3,5-Dimethyl-4-chlorophenol see. . .4-Chloro-3,5-xylenol 

l , l -Dimethyl-3-(jD-chlorophenyl) thiourea see. . .Monuron 

l , l -Dimethyl-3-( / j -chlorophenyl)urea see. . .Monuron 

A'-Dimethyl-jV'-(4-chlorophenyl)urea see. . .Monuron 

/V,Af-Dimethyl-/V'-(4-chlorophenyl)urea see. . .Monuron 

0,ö , -Dimethyl -0-2-ch loro- l - (2 ,4 ,5- t r ich lorophenyl )v iny l 

phosphate s e e . . .Tetrachlorvinphos 

<9,0,-Dimethyl-O-2-chlor-l-(2,4,5-tr ichlorophenyl)vinyI 

phosphat (German) see. . .Tetrachlorvinphos 

2,2-Dimethyl-7-coumaranyl /V-methylcarbamate 

see.Carbofuran 

Ο,Ο,-Dimethyl-0-(4-cyano-phenyl)-monothiophosphat 

(German) see. . .Cyanofos 

0 ,0 , -Dimethy l -0 -4-cyanopheny l -phosphoro th ioa te 

see.Cyanofos 

Ο,Ο,-Dimethyl-O-yO-cyanophenyl-phosphorothioate 

see.Cyanofos 

0 , 0 , - D i m e t h y l - 0 - ( l , 2 - d i b i O m o - 2 , 2 -

dichloroethyl)phosphate see. . .Naled 

0,0,-Dimethyl S-(l ,2-dicarbaethoxyaethyl)-

di thiophosphat (German) see. . .Malathion 

0,0,-Dimethyl 5-( l ,2-dicarbethoxyethyl) di thiophosphate 

see. . .Malathion 

aO,-DimethyI5-( l ,2-

dicarbethoxyethyl)phosphorodi thioate see. . .Malathion 

0 ,0 , -Dimethy l -0 - (2 ,5 -d ich lo r -4 -bromphenyl ) -

thionophosphat (German) see. . .Bromophos 

Ο,Ο,-Dimethyl-0-(2,5-dichloro-4-bromophenyl) 

thiophosphate see. . .Bromophos 

0 ,0 , -Dime thy l -0 - (2 ,5 -d i ch lo ro -4 -

bromophenyl)phosphorothioate see. . .Bromophos 

Ο,Ο,-Dimethyl 0-2 ,2-d ich loro- l ,2-dibromoethyl 

phosphate see. . .Naled 

Dimethyl 2,2-dichloroethenyl phosphate see. .Dichlorvos 

0 , 0 , - D i m e t h y l S-(2,5-dichlorophenylthio)methyl 

phosphorodithioate see. . .Methyl Phenkapton 

I , l -DimethyI-3-(3,4-dichlorophenyl)urea 

Dimethyl dichlorovinyl phosphate see. . .Dichlorvos 

Dimethyl 2,2-dichlorovinyl phosphate see. . .Dichlorvos 

O,O,-Dimethyl 5- l ,2-di (e thoxycarbamyl)e thyl 

phosphorodi thioate see. . .Malathion 

Dimethyl diethylamide-1 -chlorocrotonyl (2)phosphate 

see. . .Phosphamidon 

0 ,0 , -Dimethyl -0- (2- ( -d ie thy lamino) -6-methyl -4-

pyrimidinyl) see. . .Pir imiphos-Methyl 

[(Dimethylarsino)oxy]sodium-arsenic-oxide see. .Sodium 

Cacodylate 

[(Dimethylarsino)oxy]sodium-arsenic-oxide see. .Sodium 

Cacodylate 

[(Dimethylars ino)oxy]sodium-As-oxide see. . .Sodium 

Cacodylate 

2,2-Dimethylbenzo-1,3-benzodioxol-4-yl-/V-

methylcarbamate see. . .Bendiocarb 

2 ,2-Dimethylbenzo- l ,3-dioxol-4-yl methylcarbamate see. 

Bendiocarb 

2,2-Dimethyl-l ,3-benzodioxoI-4-yl- /V-methylcarbamate 

see. . .Bendiocarb 

3,5-Dimethylbenzoic acid 1-( l , l -dimethylethyl)-2-(4-

ethylbenzoyl)hydrazine see. . .Tebufenozide 

0 ,0 , -Dimethyl -5- ( l ,2 ,3-bezot r iaz inyl -4-ke to) 

methylphosphorodithioate see. . .Azinphos-methyl 

/V,/V-Dimethyl-4,4'-bipyridinium dichloride see.Paraquat 

l , l ' -Dimethyl-4,4 ' -bipyridynium dichloride see. .Paraquat 

1,1 ' -Dimethyl-4,4 '-bipyridyniumdimethylsulfate see. 

Paraquat Methosulfate 

0 ,ö , -Dimethy l -0 - (4 -bromo-2 ,5 -d ich lo rophenyl ) 

phosphorothioate see. . .Bromophos 

w-(3,3-Dimethylureido)phenyl- to7-butylcarbamate see. 

Karbutilate 

1,1 -Dimethyl-3-[(3-/V-/er/-buty Icarbamy loxy)-phenyl]urea 

see. . .Karbutilate 

Dimethylcarbamate-d ' l - isopropyl-3-methyl-5-pyrazoylle 

(French) see. . .Isolan® 

Dimethyl carbamate ester of 3-hydroxy-/V,/V-5-

t r imethylpyrazole- l -carboxamide see. . .Dimetilan 

Dimethylcarbamate, zinc salt see. . .Ziram 

Dimethylcarbamic ac id- l - [ ( -d imethylamino)carbonyl] -5-

methyl- l / / -pyrazol -3-yl ester see. . .Dimetilan 

Dimethylcarbamic acid 2-(-dimethylamino)-5,6-dimethyl-

4-pyrimidinyl ester see. . .Pirimicarb 

Dimethylcarbamic acid ester with 3-hydroxy-/V,/V,5-

t r imethylpyrazole- l -carboxamide see. . .Dimetilan 

Dimethylcarbamic acid-5-methyl-1 / / -carboxamine 

see.Dimetilan 

Dimethylcarbamic acid 3-methyl - l - ( l -methyle thyl ) - l H-

pyrazol-5-yl ester see. . .Isolan® 

Dimethylcarbamic acid-5-methyl- l Z/-pyrazol-3-yl ester 

see. . .Dimetilan 

Dimethylcarbamo dithioic acid, iron complex see .Ferbam 

Dimethylcarbamodithioic acid, iron(3+) salt see .Ferbam 

Dimethylcarbamodithioic acid see. . .zinc complex 

see.Ziram 

Dimethylcarbamodithioic acid, zinc salt see.Ziram 

Dimethylcarbamodithiocarbamic acid, zinc salt see. . 

.Ziram 

(OC-6-1 l)-tris(Dimethylcarbamodithioato-S,»y)iron 

see .Ferbam 

l-Dimethylcarbamoyl-5-methylpyrazol-3-yl 

dimethylcarbamate see. . .Dimetilan 

2-Dimethylcarbamoyl-3-methylpyrazolyl-(5)-/V,/V-

dimethylcarbamat see. . .Dimetilan 

Dimethylcarbamoyl-3-methyl-5-

pyrazolyldimethylcarbamate see. . .Dimetilan 



 

0 ,0 , -D ime thy l 0-(2-(-die thylamino)-6-methyl-4-

pyrimidinyOphosphorothioate see. . .Pirimiphos-Methyl 

2,2-Dimethyl-2,3-dihydro-7-benzofuranyl-/V-

methylcarbamate see. . .Carbofuran 

2,2-Dimethyl-2,2-dihydrobenzofuranyl-7 N-

methylcarbamate see. . .Carbofuran 

0 ,0 , -Dimethyl -5- (3 ,4-dihydro-4-keto- l ,2 ,3-bezot r iaz inyl -

3-methyl) di thiophosphate see. . .Azinphos-methyl 

0 ,0 , -D ime thy l S-\,2-dikarbetoxyethylditiofosfat (Czech) 

see. . .Malathion 

0 ,0 , -Dimethy l -0 - (2 -d imethy l -ca rbamoyl - l -me thy l -

vinyl)phosphat (German) see. . .Dicrotophos 

0,O,-Dimethylo-(/V,A'-dirnethylcarbamoy 1-1-methyl vinyl) 

phosphate see. . .Dicrotophos 

O, 0 , -Dime thy l -0 - ( 1,4-dimethyl-3-oxo-4-aza-pent-1 -

enyl)phosphate see. . .Dicrotophos 

O, O,-Dimethyl-0-( 1,4-dimethyl-3-oxo-4-aza-pent-1 -

enyl)fosfaat (Dutch) see. . .Dicrotophos 

Ο,Ο,-Dimethyl 0 - [ />( -

dimethylsulfamoyl)phenyl]phosphorothioate see. 

Famphur 

αα-Dimethyl 0-\p-(N,N-

dimethylsulfamoyl)phenyl]phosphorothioate see. 

Famphur 

3,4-Dimethyl-2,6-dinitro-/V-( 1 -ethylpropyl)anii ine see. 

Pendimethalin 

N,iV-Dimethyldiphenylacetamide s e e . . .Diphenamid 

jV.A'-Dimethyl-a^-diphenylacetamide see. . .Diphenamid 

/V,yV-Dimethyl-2,2-diphenylacetamide see. . .Diphenamid 

l ,2-DimethyI-3,5-diphenyl- l /7-pyrazol ium methyl sulfate 

see. . .Difenzoquat 

l , l -Dimethyl-4 ,4-dipyr idi l ium dichloride see. . .Paraquat 

4,4'-Dimethyldipyridyl dichloride see. . .Paraquat 

l , r -Dimethyl-4,4 ' -dipyridyl ium chloride see. . .Paraquat 

l , l ' -Dimethyl-4,4 ' -dipyridylium dichloride see. .Paraquat 

l , r -Dimethyl-4 ,4 ' -d ipyndynium di(-methyl sulfate) see. 

Paraquat Methosulfate 

O,O,-Dimethyl dithiobis(thioformate) see. . .Tributyltin 

Chloride 

/V,/V-Dimethyldithiocarbamate, sodium salt see.Sodium 

Dimethyldi thiocarbamate 

Dimethyldi thiocarbamate sodium salt s e e . . .Sodium 

Dimethyldi thiocarbamate 

Dimethyldi thiocarbamic acid, iron salt see .Ferbam 

Dimethyldithiocarbamic acid, iron(3+) salt see .Ferbam 

iV,/V-Dimethyldithiocarbamic acid, sodium salt see. 

Sodium Dimethyldi thiocarbamate 

Dimethyldithiocarbamic acid, sodium salt see.Sodium 

Dimethyldi thiocarbamate 

0 ,0 , -Dimethy ld i th iophospha te diethylmercaptosuccinate 

see. . .Malathion 

Ο,Ο,-Dimethyl di thiophosphate of diethyl 

mercaptosuccinate see. . .Malathion 

Dimethyldithiophosphoric acid iY-methyIbenzazimide 

ester see. . .Azinphos-methyl 

0 ,0 , -Dimethyld i th iophosphorylace t ic add-zV-methyl-N-

formylamide see. . .Formothion 
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(0 ,0-Dimethyld i th iophosphory lphenyl )ace t ic acid ethyl 

ester see. . .Phenthoate 

Dimethylene oxide see. . .Ethylene Oxide 

O, O, -Dimethyl-5-a-ethoxy-carbony lbenzy I 

phosphorodithioate see. . .Phenthoate 

0 0 , - D i m e t h y l 5-a-(ethoxycarbonyl)benzyl 

phosphorothiolothionate see. . .Phenthoate 

0 ,O,-Dimethyl-S-(2-(eththio)ethyl)phosphorthioate see. 

Demeton-methyl 

0 ,0 , -Dimethyl-5-(2-e th th ioethyl )phosphorothioate see. 

Demeton-methyl 

Dimethyl-S-(2-eththioethyl)thiophosphate see. .Demeton-

methyl 

0 , 0 , -D ime thy l 5-(2-eththionylethyl) phosphorothioate 

see. . .Demeton-methyl 

Dimethyl S-(2-eththionylethyl) thiophosphate see. 

Demeton-methyl 

2-( l , l -Dimethyle thyl) -4 ,6-dini t rophenol see. . .Dinoterb 

0 ,0 , -Dimethyl -5-e thylmercaptoe thyl thiophosphate see. 

Demeton-methyl 

00 , -Dime thy l -5 -e thy lmercap toe thy l thiophosphate, 

thiolo isomer see. . .Demeton-methyl 

Dimethyl-ethyl-/7-( 1 -methylpropyl)-2,6-

d in i t robenzeneamine[4- ( l , l - ) ] see. . .Butralin 

4-( 1,1 -Dimethylethyl)-/V-( 1 -methylpropyl)-2,6-

dini t robenzenamine see. . .Butralin 

4 - ( l , l -Dimethy le thy l )phenol see. . .Butylphenols 

2- [4- ( l , l -Dimethyle thyl )phenoxy]cyclohexyl 2-propynyl 

sulfurous acid see. . .Propargite 

2-[4-( 1,1 -Dimethylethyl)phenoxy]cyclohexy 1 2-propynyl 

sulfite see. . .Propargite 

0 0 - D i m e t h y l S-[2-(-

ethylsulf inyl)ethyl]monothiophosphate see. . .Demeton-

methyl 

0 , 0 , - D i m e t h y l 5-2-(-ethyl sulfinylethyl)phosphorothioate 

see. . .Demeton-methyl 

0 , 0 , - D i m e t h y l 5-[2-(-

ethylsulfinyl)ethyl]phosphorothioate see. . .Demeton-

methyl 

0 , 0 , - D i m e t h y l S-[2-(-ethylsulfinyl)ethyl]thiophosphate 

see. . .Demeton-methyl 

0 , 0 , - D i m e t h y l S-ethylsulphinylethyl phosphorothiolate 

see. . .Demeton-methyl 

0 , 0 , -D ime thy l S-(2-ethylsulfinyl)ethyl thiophosphate 

see. . .Demeton-methyl 

/V-[5-(l , l-Dimethylethyl)-l ,3,4-thiadiazol-2-yl]-A', /V-

dimethylurea see. . .Tebuthiuron 

S-[(( 1,1 -Dimethy le thy l ) th io)methy l ] -0 ,0 -

diethylphosphorodithioate see. . .Terbufos 

Dimethylformamidine A"-(4-chlor-o-tolyl)-/V,/V-

dimethylformamidin (German) see. . .Chlordimeform 

Dimethylformocarbothialdine see. . .Dazomet 

0,0,-Dimethyl-5-(/V-formyl-A/-methyl 

carbamoylmethyl)phosphorodi thioate see. . .Formothion 

/H-(3,3-Dimethylharnstoff)-phenyl-; t ; /7-butylcarbamat 

(German) see. . .Karbutilate 

0 ,0 , -Dimethyl -5- [ (5-methoxy-pyron-2-y l ) -methyl ] -

thiolphosphat (German) see. . .Endothion 



 

1078 Synonym and Trade Name-Cross Index 

( 0 , 0 - D i m e t h y l - 0 - ( 1-methyl-2-chloro-2-

diethylcarbamoyl-vinyl)-phosphate see. . .Phosphamidon 

yV,/V-Dimethyl-yV'-(2-methyl-4-chlorophenyl)formamidine 

see. . .Chlordimeform 

/V,A f -Dimethyl-yV-(2-methyl-4-chlorphenyl)-formadin 

(German) see. . .Chlordimeform 

0,0,-Dimethyl-5-(3-methyl-2,4-dioxo-3-aza-butyl)-

dithiophosphat (German) see. . .Formothion 

0 ,0 , -Dimethyl -5- (3-methyl -2 ,4-dioxo-3-azabutyl ) -

dithiofosfaat (Dutch) see. . .Formothion 

<9,0,-Dimethyl-5'-(A'-methyl-/V-formyl-carbamoylmethyl)-

di thiophosphate see. . .Formothion 

0,0,-Dimethyl-5-(A ' -methyl-yV-formyl-carbamoylmethyl)-

di thiophosphat (German) see. . .Formothion 

0,0,-Dimethyl-5-(A / -methyl-/V-formyl-carbamoylmethyl)-

phosphorodithioate see. . .Formothion 

3,5-Dimethyl-4-methyl mercaptophenyl-/V-methyl-

carbamate see. . .Methiocarb 

0 ,0 , -Dimethyl -0- (3-methyl -4-n i t rofenyl ) -

monothiofosfaat (Dutch) see. . .Fenitrothion 

0 ,0 , -Dimethy l -0 - (3 -methy l -4 -mt ropheny l ) -

monothiophosphat (German) see. . .Fenitrothion 

0 ,0 , -Dimethy l -0 - (3 -methy l -4 -n i t rophenyl ) -

phosphorothioate see. . .Fenitrothion 

0 ,0 , -Dimethyl -0- (3-methyl -4-n i t rophenyl ) - th iophosphate 

see. . .Fenitrothion 

Dimethyl -c / i - l -methyl -2- ( l -phenylethoxycarbonyI)vinyl 

phosphate see. . .Crotoxyphos 

Ο,Ο,-Dimethyl-0-(3-methyl)phosphorothioate see. 

Fenitrothion 

2,2-Dimethyl-3-(2-methyl-1 -

propenyl)cyclopropanecarboxyl ic acid (3 -

phenoxyphenyl)methyl ester see. . .D-Phenothrin 

2 ,2-Dimethyl-3-(2-methyl- l -propenyl)cyclopropane 

carboxylic acid see. . .Resmethrin 

2 ,2-Dimethyl-3-(2-methyl- l -propenyl)cyclopropane 

carboxylic acid ( 1,3,4,5,6,7-hexahydro-1,3-dioxo-2/7-

isoindol-2-yl)methyl ester see.Tetramethrin 

3 ,3-Dimethyl- l - (methyl th io)-2-butanone-0-[ (methyl 

amino)carbonyl]oxime see. . .Thiofanox 

3,5-Dimethyl-4-(methyl thio)phenol methyl carbamate 

see. . .Methiocarb 

3,5-Dimethyl-4-(methyl thio)phenyl methyl carbamate 

see. . .Methiocarb 

3,5-Dimethyl -4-methyl thiophenyl Λ'-methyl carbamate 

see. . .Methiocarb 

Ο,Ο,-Dimethyl 0-(4-ni t rol fenyl)-monothiofosfaat 

(Dutch) see. . .Methyl Parathion 

Ο,Ο,-Dimethyl 0-(4-ni t rol phenyl)-monothiophosphat 

(German) see. . .Methyl Parathion 

Ο,Ο,-Dimethyl 0-p-nhro\ phenyl phosphorothioate see. 

Methyl Parathion 

Ο,Ο,-Dimethyl 0-(/?-nitrol phenyl) phosphorothioate see. 
Methyl Parathion 

Ο,Ο,-Dimethyl O-4-nitrol phenyl phosphorothioate see. 
Methyl Parathion 

Ο,Ο,-Dimethyl 0-(4-ni t rol phenyl)phosphorothioate see. 
Methyl Parathion 

0 ,0 , -Dimethyl-S ' - (5-methoxypyronyl-2-

methyl)thiolphosphate see. . .Endothion 

0 ,0 , -Dimethy l -S4(2-methoxy- l ,3 ,4 (4H)- th iad iazo l -5 -on-

4-yl)-methyl]dithiofosfaat (Dutch) see. . .Methidathion 

0 ,0 , -Dimethyl ) -S- (2-methoxy- l ,3 ,4- th iad iazole-5(4H)-

onyl-(4)-methyl)-phosphorodithioate see. . .Methidathion 

0 ,0 , -Dimethyl ) -S- (2-methoxy- l ,4 ,4- th iad iazole-5- (4H)-

onyl-(4)-methyl)-dithiophosphat (German) see. 

Methidathion 

N,N-Dimethyl-A / ' - (4-methoxy-3-chlorophenyl)urea see. 

Metoxuron 

0 > 0 , -Dimethy l -5- (5-methoxy-4-oxo-4H-pyran-2-

yl)phosphorothioate see. . .Endothion 

Dimethyl methoxycarbonylpropenyl phosphate see. 

Mevinphos 

2,2-Dimethyl-4-(/V-methyl aminocarboxylato)- see. 

Bendiocarb 

2,2-Dimethyl-4-(/V-methyl aminocarboxylato)-1 ,3-

benxodioxole see. . .Bendiocarb 

/V,/V-Dimethyl-/V'-[((methylamino)carbonyl)oxy] 

phenylmethanimideamidemonohydrochlor ide see. . 

.Formetanate Hydrochloride 

(£)-Dimethyl l -methyl -3- (methylamino)-3-oxo- l -

propenyl phosphate see. . .Monocrotophos 

Ο,Ο,-Dimethyl S-( iV-methylcarbamoylmethyl) dithio 

phosphate s e e . . .Dimethoate 

0 ,0 , -Dimethyl-5-(A r -methyl-carbamoyl)-methyl-monothio 

phosphat (German) see. . .Omethoate 

O, O, -Dimethyl-S-[(methyl carbamoyl)methy 1] 

phosphorothioate see. . .Omethoate 

Dimethyl-S-(iV-methyl-carbamoyl-methyl) 

phosphorothiolate see. . .Omethoate 

Ο,Ο,-Dimethyl-0-(2-/V-methyl carbamoyl-1-methyl-vinyl) 

phosphate see. . .Monocrotophos 

Ο,Ο,-Dimethyl-0-(2-/V-methyl carbamoyl-1-methy 1)-

vinyl-phosphat (German) see. . .Monocrotophos 

O, O, -Dimethyl-0-(2-/V-methy 1 carbamoyl-1 -methy 1-

vinyl)-fosfaat (Dutch) see. . .Monocrotophos 

Ο,Ο,-DimethyI-S-(/V-methyl carbamoylmethyl) 

thiophosphate see. . .Omethoate 

O, O, -Dimethyl-5-(/V-methy 1 carbamoylmethyl) 

phosphorothiolate s e e . . .Omethoate 

O, O, -Dimethyl-5-(/V-methyl 

carbamoylmethyOphosphorothioate see. . .Omethoate 

/V.N-Dimethyl-a-methyl carbamoyloxyimino-a-(methyl 

thio)acetamide see. . .Oxamyl 

A',yV-Dimethyl-Ai-[(methylcarbamoyl)oxy]-1 -

thiooxamimidic acid methyl ester see. . .Oxamyl 

Ο, O,-Dimethyl S-

[(methylcarbamoyl)methyl]phosphorothioate see. 

Omethoate 

O ,0 , -Dimethy l -0 - ( 1 -methy 1-2-carboxy-a-

phenylethyl)vinyl phosphate see. . .Crotoxyphos 

0 ,0 , -D ime thy l 0-(\-methy 1-2-carboxyvinyl) phosphate 

see. . .Mevinphos 

aO,-Dimethyl-0-(l-methyl-2-chlor-2-/V,/V-diethyl-

carbamoyl)-vinyl-phosphat (German) see .Phosphamidon 



 

Ο, Ο,-Dimethyl 0-/?-nitrol fenylester kyseliny 

thiofosforecne (Czech) see. . .Methyl Parathion 

0 ,0 , -D ime thy l 0-(p-ni t rol phenyl) th ionophosphate see. 

.Methyl Parathion 

0 ,0 , -D ime thy l 0- />ni trol phenyl thiophosphate see. 

.Methyl Parathion 

0 ,0 , -D ime thy l 0-(p-ni t rol phenyl) thiophosphate see. 

Methyl Parathion 

Ο,Ο,-Dimethyl-0-(4-ni t ro-3-methylphenyl) thiophosphate 

see. . .Fenitrothion 

Dimethyl-p-nitrophenyl monothiophosphate see. .Methyl 

Parathion 

Dimethyl 4-nitrol phenyl phosphorothionate see. .Methyl 

Parathion 

0 ,0 , -Dimethyl -0-4-n i t ro- /n- toylphosphoroth ioa te see. 

Fenitrothion 

0 ,0 , -D ime thy l 0-(3 ,5 ,6- t r ichloro-2-

pyridinyl)phosphorothioate see. . .Chlorpyrifos 

Ο,Ο,-Dimethyl 0-(3 ,5 ,6- t r ichloro-2-

pyridyl)phosophorothioate see. . .Chlorpyrifos-methyl 

0 ,0 , -Dimethyl-S-(2-oxo-3-azabutyl ) -monothiophosphate 

see. . .Omethoate 

0,0,-Dimethyl-5-(4-oxo-benzotriazino-3-methyl) 

phosphorodithioate see. . .Azinphos-methyl 

0 ,0 , -Dimethyl -S-(4-oxo- l ,2 ,3-benzot r iaz ino(3) -methyl ) 

thiophosphorodithioate see. . .Azinphos-methyl 

0 ,0 , -Dimethyl -S-(4-oxo- l ,2 ,3-bezot r iaz in-3(4H)-yl 

methyl)phosphorodithioate see. . .Azinphos-methyl 

O, O, -Dimethyl-S-oxo-1,2,3-benzotr iazin-3-(4H)-y 1-

methyl) phosphodithioate see. . .Azinphos-methyl 

0 ,0 , -Dimethyl -5- ( (4-oxo-3H-l ,2 ,3-benzot r iaz in-3-y l ) -

methyl)dithiophosphat (German) s e e . . .Azinphos-methyl 

O, O, -Dimethyl-5-(4-oxo-3H-1,2,3-benzotr iazin-3-yl)-

methyl)dithiofosfaat (Dutch) see. . .Azinphos-methyl 

O, O, -Dimethyl-S-(4-oxo-3H-1,2,3-benzotr iazine-3-

methyl) phosphorodithioate see. . .Azinphos-methyl 

3[2-(3,5-Dimethyl-2-oxocyclohexyl)-2-

hydroxyethyl]glutarimide see. . .Cycloheximide 

Dimethyl /7-nitrol phenyl thiophosphate see. . .Methyl 

Parathion 

Dimethyl p-nitrol phenyl monothiophosphate see.Methyl 

Parathion 

Dimethyl p-nitrol phenyl phosphorothionate see. .Methyl 

Parathion 

Dimethyl parathion see. . .Methyl Parathion 

3,5-Dimethylperhydro-l ,3 ,5- thiadiazin-2-thion (Czech, 

German) see. . .Dazomet 

5-Dimethylphenol methylcarbamate ester see. 

Mexacarbate 

4- [ ( ( ( ( l ,3-Dimethyl -5-phenoxy- l /7-pyrazol -4-

yl)methylene)amino)oxy)methyl]benzoic acid see. 

Fenpyroximate 

Ο,Ο,-Dimethyl-5-(phenylacetic acid ethyl ester) 

phosphorodithioate see. . .Phenthoate 

/XN-Dimethyl-a-phenylbenzeneacetamide see. 

Diphenamid 

Synonym and Trade Name-Cross Index 1079 

^-(2,4-Dimethylphenyl)-yV-(((2,4-

dimethylphenyl)imino)methyl)- jV-

methylmethanimidamide see. . .Amitraz 

jV-(2,6-Dimethylphenyl)-yV-(-methoxyacetyl)alanine, 

methyl ester see. . .Metalaxyl 

/V-(2,6-Dimethylphenyl)-yV-(-methoxyacetyl)-o'/-alanine 

methyl ester see. . .Metalaxyl 

iV'-(2,4-Dimethylphenyl)-3-methyl-1,3,5-triazapenta-1,4-

diene see. . .Amitraz 

4,6-Dimethyl-/V-phenyl-2-pyrimidinamine see. 

Pyrimethanil 

(Dimethyl-S-

(phenylethoxycarbonylmethyl)phosphorothiolothionate) 

see. . .Phenthoate 

Dimethyl phosphate of 2-chloro-/V,/V-diethyl-3-

hydroxycrotonamide see. . .Phosphamidon 

Dimethyl phosphate ester with 2-chloro-/V,N-diethyl-3-

hydroxycrotonamide see. . .Phosphamidon 

Dimethyl phosphate ester of 3-hydroxy-/V-methyl-c7.v-

crotonamide see. . .Monocrotophos 

Dimethyl phosphate of 3-hydroxy-yV-methyl-c7.s-

crotonamine see. . .Monocrotophos 

Dimethyl phosphate ester with 3-hydroxy-A',/V-dimethyl-

c/s-crotonamide see. . .Dicrotophos 

Dimethyl phosphate ester of cc-methylbenzyl-3-hydroxy-

c/s-crotonate see. . .Crotoxyphos 

Dimethyl phosphate of methyl 3-hydroxy-CM-crotonate 

see. . .Mevinphos 

0,5 -Dimethylphosphoramidoth ioa te see .Methamidophos 

0,0 , -Dimethylphosphorodi th ioa te A ' - formyl-2-mercapto-

A'-methylacetamide-.S'-ester see. . .Formothion 

Ο,Ο,-Dimethyl-5-(phenyl)(carboethoxy)methyl 

phosphorodi thioate see. . .Phenthoate 

0,0 , -Dimethy l phosphorothioate O-ester with p-hydroxy-

Ν,Ν-dimethylbenzenesulfonamide see. . .Famphur 

Ο,Ο,-Dimethyl 5-(/V-phthalimidomethyl)dithiophosphatc 

(Ο,Ο-Dimethyl-phthal imidiomethyl-di thiophosphate) 

Ο,Ο,-Dimethyl S-phthal imidomethylphosphorodi thioate 

yV.A '-Dimethylpiperidinium chloride see. . .Mepiquat 

Chloride 

^ - (U l -Dime thy lp ropynyO-S^-d i ch lo robenzamide 

see .Pronamide 

10,1 l -Dimethyistrychnine see. . .Brucine 

O-4-Dimethylsulfam oylphenyl Ο,Ο-dimethyl 

phosphorothioate see. . .Famphur 

1,4-Dimethylsulfonoxybutane see. . .Busulfan 

O-4-Dimethylsulpha moylphenyl 0 , 0 -

dimethylphosphorothioate see. . .Famphur 

2 ,2-Dimethyl-3-( I ,2 ,2 ,2-

te t rabromoethyl)cyclopropanecarboxylate see. 

Tralomethrin 

2,2-Dimethyl-3-( 1,2,2,2-

te t rabromoethyl)cyclopropropanecarboxl ic acid, cyano(3-

phenoxyphenyl)methyl ester see. .Tralomethrin 

Dimethyl tetrachloroterephthalate see. . .DCPA 

3,5-Dimethyl te t rahydro-l ,3 ,5- thiadiazine-2- thione sec. 

Dazomet 
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DINAPACRYL® see. . .Binapacryl 

Diniconazole M see. . .Diniconazole 

Dinitrall see. . .Dinoseb 

DINITRALL® see. . .Dinoseb 

4,6-Dinitro-2-iu;c-butylfenol (Czech) see. . .Dinoseb 

2,4-Dini t ro-6-to7-butylphenol see. . .Dinoterb 

2,4-Dinitro-6-.?ec-butylphenol see. . .Dinoseb 

2,4-Dini t ro-6-iec-butylphenol see. . .Dinoseb 

4,6-Dini t ro-o-iec-butylphenol see. . .Dinoseb 

4,6-Dini tro-o-iec-butylphenol see. . .Dinoseb 

Dinitro-or/Ao-o'ec-butylphenol see. . .Dinoseb 

Dinitrobutylphenol see. . .Dinoseb 

4,6-Dinitro-2-.vec-butylphenol see. . .Dinoseb 

4,6-Dinitro-2-sec-butylphenol see. . .Dinoseb 

4,6-Dinitro-2-5ec-butylphenyl /9,/5-dimcthylacrylate see. 

Binapacryl 

2,4-Dinitro-6-sec-butylphenyl-2-methylcrotonate see. 

Binapacryl 

4,6-Dinitro-2-(2-capryl)phenyl crotonate see. . .Dinocap 

4,6-Dinitro-2-caprylphenyl crotonate see. . .Dinocap 

Dinitrocaprylphenyl crotonate see. . .Dinocap 

Dinitrocresol see. . .Dinitro-o-cresol ( D N O C ) 

3,5-Dinitro-o-cresol see. . .Dinitro-o-cresol ( D N O C ) 

4,6-Dinitro-o-cresol and salts see. . .Dinitro-o-cresol 

( D N O C ) 

2,4-Dinitro-6-cyclohexylphenol see. . .Dinex 

4,6-Dini tro-o-cyclohexylphenol see. . .Dinex 

Dinitrocyclohexylphenol see. . .Dinex 

4,6-Dini tro-o-cyclohexylphenol see. . .Dinex 

Dinitro-o-cyclohexylphenol see. . .Dinex 

Dinitrocyclophenol see. . .Dinex 

Dinitrodendtroxal see. . .Dinitro-o-cresol ( D N O C ) 

2,6-Dinitro-/V,/V-di-/V-propyl-«,a,a-tr i f luiO-/;-toluidine 

see. . .Trifluralin 

DIN1TRO® see. . .Dinoseb 

Dinitrol see. . .Dinitro-o-cresol ( D N O C ) 

2,6-Dinitro-A/,/V-dipropylcumidene see. . .Isopropalin 

S^-Dinitro-A^/V^-dipropylsulfanilamide see. . .Oryzalin 

3,5-Dinitro-/V"',/V1'-dipropylsulphanilarnide see. . .Oryzalin 

2,6-Dinitro-yV,/V-dipropyl-4-(trifluoromethyl)aniline see. 

Trifluralin 

2,6-Dinitro-M7V-dipropyl-4-(trifluoromethyl)benzenamine 

see. . .Trifluralin 

2,4-Dinitro-/V J , /V J -dipropyl-6-(trifluoromethyl)-1.3-

benzenediamine see. . .Prodiamine 

2,5-Dinitro- iV-( l-ethyIpropyl)-3,4-xylidine see. 

Pendimethalin 

3,5-Dinitro-2-hydroxytoluene see. . .Dinitro-o-cresol 

( D N O C ) 

Dinitromethylheptyphenyl crotonate see. . .Dinocap 

Dini t ro( l -methylheptyl)phenyl crotonate see. . .Dinocap 

2,4-Dini t ro-6-( l -methylheptyl)phenyl crotonate see. 

Dinocap 

4,6-Dini t ro-2-( l -methylheptyI)phenyl crotonate 

see .Dinocap 

2,4-Dinitro-6-methylphenol see. . .Dinitro-o-cresol 

( D N O C ) 

3,5-Dimethyl- l ,2 ,3 ,5- te t rahydro-l ,3 ,5- thiadiazinethione-2 

see. . .Dazomet 

3,5-Dimethyltetrahydro-l ,3,5-2/V-thiadiazine-2-thione 

see. . .Dazomet 

O,0,-DimethykS'-(3- thia-pentyl)-monothiophosphat 

(German) see. . .Demeton-methyl 

3 ,5-Dimethyl- l ,3 ,5- thiadiazinane-2-thione see. .Dazomet 

Dimethyl-A , , /V-[thiobis(((methylimino)carbonyl)oxy)] 

bis(ethanimidothioate) see. . .Thiodicarb 

Dimethyl A', J 'V-[thiobis((methylimino)carbonyloxy)] 

bis(thioimidoacetate) see. . .Thiodicarb 

Dimethyl A//V-[thiobis((methylimino)carbonyloxy)] 

bis(ethanimidothioate) see. . .Thiodicarb 

3,5-Dimethyl-2-thionotetrahydro-l ,3 ,5- thiadiazine see. 

Dazomet 

Dimethyl tr ichlorophenyl thiophosphate see. . .Ronnel 

0 ,O,-Dimethyl -0-2 ,4 ,5- t r ichlorophenyl phosphorothioate 

see. . .Ronnel 

0 ,0 , -Dimethyl -0- (2 ,4 ,5- t r ich lorophenyl ) th iophosphate 

see. . .Ronnel 

C,0 , -Dimethyl-0-(2 ,4 ,5- t r ichlorphenyl) - th ionophosphat 

(German) see. . .Ronnel 

2' ,4 '-DimethyI-5-

[(trifluoiOmethyl)sulfonamido]acetanilide see .Mefluidide 

/V-(2,4-Dimethyl-5-

[((trif luoromethyI)sulfonyI)amino)phenyl]acetamide 

see .Mefluidide 

1,1 -Dimethyl-3-(3-tr if luoromethylphenyl)urea 

see .Fluometuron 

Dimethyl violgen chloride see. . .Paraquat 

Dimethyl viologen chloride see. . .Paraquat 

0 ,0 ,-Dimeti l - (2 ,2,2- t r ic loro- l - idrossi-et i l ) - fosfonato 

(Italian) see. . .Trichlorfon 

O,O,-Dimet i l -O-( l ,4-dimet i l -3-0xo-4-aza-pent- l -eni l ) -

fosfato (Italian) see. . .Dicrotophos 

0,O,-Dimetil-O-(2-;V-metilcarbamoil- 1-metil-vinil)-

fosfato (Italian) see. . .Monocrotophos 

0,0,-Dimetil-0-(4-nitro-fenil)-monotiofosfato (Italian) 

see. . .Methyl Parathion 

0 ,0 , -Dimet i l -5- ( (2-metossoi - l ,3 ,4(4H)- th iadiazaol -5-on-

4-il)-metil)-ditifosfato (Italian) see. . .Methidathion 

0 ,0 , -Dimet i l -5- ( (4-oxo-3H-l ,2 ,3-benzot r iaz in-3- i l -met i l ) -

ditiofosfato (Italian) see. . .Azinphos-methyl 

Dimetilane see. . .Dimetilan 

Dimeti lcarbamato de l- isopropil-3-meti l-5-pirazoli lo 

(Spanish) s e e . . .Isolan® 

Dimeti ldi t iocarbamato sodico (Spanish) see. . .Sodium 

Dimethyldi thiocarbamate 

DIMET® see. . .Dimethoate 

DIMETOX® see. . .Trichlorfon 

/w-(3,3-Dimetylureido)phenyl-i-butylcarbamate see. 

Karbutilate 

Dimexan see. . .Tributyltin Chloride 

Dimexano see. . .Tributyltin Chloride 

Dimid see. . .Diphenamid 

DIMILIN® see. . .Diflubenzuron 

DIMONEX® see. . .Phosphamidon 

DIMPYLATE® see. . .Diazinon 
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4,6-Dinitro-2-methylphenol see. . .Dinitro-o-cresol 

(DNOC) 

2,4-Dini t ro-6-( l -methylpropyl)phenol see. . .Dinoseb 

4,6-Dini t ro-2-( l -methyl-propyl)phenol see. . .Dinoseb 

4,6-Dinitro-2-(l-methyl-iV-propyl)phenol see. . .Dinoseb 

2,6-Dinitro-4-octyl-phenyl crotonate see. . .Dinocap 

2,4-Dinitro-6-octyl-phenyl crotonate see. . .Dinocap 

2,4-Dinitro-6-(2-octyl)phenyl crotonate see. . .Dinocap 

2,4-Dinitro-6-octyl* phenyl crotonate see. . .2,6-dinitro-4-

octyl* phenylcrotonate see. . .and nitrooctylphenols 

(principally dinitro) see. . .Dinocap 

4,6-Dinitrophenyl-2-.sec-butyl-3-methyl-2-butenonate 

see. . .Binapacryl 

Dinitroterb see. . .Dinoterb 

2,6-Dinitro-4-trifluormethyl-yV,;V-dipropylanilin (German) 

see. . .Trifluralin 

DINOC® see. . .Dinitro-o-cresol ( D N O C ) 

DINOCIDE® see. . .DDT 

Dinoseb methacrylate see. . .Binapacryl 

D1NOXOL® see. . .2,4-D 

D1NOXOL® see. . .2,4,5-T 

D1NOXOL® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

DINURANIA® see. . .Dinitro-o-cresol ( D N O C ) 

DIOLICE® see. . .Coumaphos 

DI-ON® see. . .Diuron 

l ,4-Dioxan-2,3-diyl S ,S-d i (0 ,0-d ie thyl 

phosphorodithioate) see. . .Dioxathion 

2,3-Dioxanedithiol S,S-b\s(0,0-

diethylphosphorodithioate) see. . .Dioxathion 

S,,S"-/wc7-Dioxane-2,3-diyl b i s ( 0 , 0 -

diethylphosphorodithioate) see. . .Dioxathion 

S,S-1,4-Dioxane-2,3-diyl b i s (0 ,0 -d i e thy l 

phosphorodithioate) see. . .Dioxathion 

S,S '-( l ,4-Dioxane-2,3-diyl) Ο,Ο,Ο',Ο-

tetraethylbis(phosphorodithioate) see. . .Dioxathion 

9,10-Dioxoanthracene see. . .Anthraquinone 

3 ,5-Dioxo-4-( l -oxopropyl)cyclohexanecarboxyl ic acid 

ion( l - ) calcium calcium salt see. . .Prohexadione Calcium 

l ,3-Dioxo-2-pivaloy-l indane see. . .Pindone 

DIPAX1N® see. . .Diphacione 

Dipazin see. . .Diphacione 

Dipentene see. . .D-Limonene 

DIPF see. . .Isofluorphate 

Diphacin (Italy and Turkey) see. . .Diphacione 

Diphacinon see. . .Diphacione 

Diphenacin see. . .Diphacione 

Diphenadion see. . .Diphacione 

Diphenadione see. . .Diphacione 

Diphenamide see. . .Diphenamid 

D I P H E N T A N E 70® see. . .Dichlorophene 

D I P H E N T H A N E 70® see. . .Dichlorophene 

Diphenyl see. . .Biphenyl 

1,1 '-Diphenyl see. . .Biphenyl 

2-Diphenylacetyl - l ,3-diketohydr indene see. .Diphacione 

2-(Diphenylacetyl ) indan- l ,3- indandione see. .Diphacione 

2- (3 ,Diphenylace ty l ) - lH- indene- l ,3(2h)-d ione see.. 

.Diphacione 

Diphenylamide see. . .Diphenamid 

2,2-Diphenyl-yV,yV-dimethylacetamide see. . .Diphenamid 

Diphenylene oxide see. . .Dibenzofuran 

o-Diphenylol see. . .o-Phenylphenol 

Diphenyltr ichloroethane see. . .DDT 

DIPHER® see. . .Zineb 

Diphosphoramide, octamethyl- see. . .Octamethyl 

Diphosphoramide 

Diphosphoric acid, tetraethyl ester see. . .TEPP 

DIPHOS® see. . .Temephos 

DIP 'N GROW® see. . . 1-Naphthaleneacetic Acid 

DIPOFENE® see. . .Diazinon 

Dipram see. . .Propanil 

Dipropetryne see. . .Dipropetryn 

Dipropetryn [2-(ethylthio)-4,6-bis(isopropylamino)-S-

triazine] see. . .Dipropetryn 

4-(Dipropylamino)-3,5-dini t robenzenesulfonamide see. 

Oryzalin 

4-(Di-/V-propylamino)-3,5-dinitro-l-

tr if luoromethylbenzene see. . .Trifluralin 

Dipropylcarbamothioic acid S-ethyl ester see. . .EPTC 

/V./V-Di-ZV-propy 1-2,6-dinitro-4-trifluoromethylaniline see. 

Trifluralin 

/VJ,A/- J-Dipropyl-2,4-dinitro-6-(trifluoromethyl)-/i/-

phenylenediamine see. . .Prodiamine 

Dipropylene glycol see. . .Isofenphos 

Di-propyl isocinchomeronate see. . .Dipropyl 

Isocinchomeronate 

Dipropyl isocincnomeronate see. . .Dipropyl 

Isocinchomeronate 

Di-jV-propyl isocinchomeronate see. . .Dipropyl 

Isocinchomeronate 

Dipropyl 2,5-pyridinedicarboxylate see. . .Dipropyl 

Isocinchomeronate 

Di-A'-propyl 2,5-pyridinedicarboxylate see. . .Dipropyl 

Isocinchomeronate 

Dipropyl pyridine-2,5-dicarboxylate see. . .Dipropyl 

Isocinchomeronate 

/V,/V-Dipropylthiocarbamic acid S-ethyl ester see. . .EPTC 

Dipropylthiocarbamic acid-5-propyl ester see. .Vernolate 

/V,/V-Dipropyl-4-trifluoromethyl-2,6-dinitroaniline see. 

Trifluralin 

DIPTEREX® see. . .Trichlorfon 

DIPTEREX® 50 see. . .Trichlorfon 

DIPTEVU® see. . .Trichlorfon 

DIPTHAL® see. . .Triallate 

Dipyrido( 1,2-a:2', 1 ' -c)pyrazinediium, 6,7-dihydro-, 

dibromide see. . .Diquat 

Dipyrido( 1,2-A:2', 1 ' -C)pyrazinediium, 6,7-dihydro-, 

dibromide see. . .Diquat Dibromide 

o-Diquat see. . .Diquat 

Diquat bromide see. . .Diquat Dibromide 

D I Q U A T W E E D KILLER® see. . .Diquat Dibromide 

DIRAX® see. . .ANTU 

DIREX® see. . .Diuron 

DIREZ® see. . .Anilazine 

DIRIMAL® see. . .Oryzalin 

DISAN® see. . .Bensulide 
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DITHANE® Z-78 see. . .Zineb 

2 ,3- /J -Di th iane see. . ,2 ,3-dehydro-2,3-dimethyl- , 

tetroxide see. . .Dimethipin 

p-Dithiane see. . .dimethipin [2,3,-dihydro-5.6-dimethyl-

1,4-dithiin-1,1,4,4-tetraoxide] see. . .Dimethipin 

Dithiazanin iodide see. . .Dithiazanine Iodide 

Dithiazanine iodide see. . .Dithiazanine Iodide 

Dithiazinine see. . .Dithiazanine Iodide 

1,3-Dithietan-2-ylidene phosphoramidic acid diethyl ester 

see. . .Fosthietan 

1,4-Dithiin see. . .2,3-dihydro-5,6-dimethyl- , 1,1,4,4-

tetraoxide see. . .Dimethipin 

Dithilol(4,5-/?)quinoxalin-2-one,6-methyl- see. 

Oxythioquinox 

1,3-Dithilol(4,5-/3)quinoxalin-2-one,6-methyi- see. 

Oxythioquinox 

Dithio see. . .Sulfotepp 

l,r-Dithiobis(/V,yV-diethylthioformamide) see.Disulfiram 

a,a ' -Dithiobis(dimethyl thio)formamide see. . .Thiram 

Dithiocarbonic anhydride see. . .Carbon Disulfide 

D I T H I O D E M E T O N ® see. . .Disulfoton 

A' ,A^Dithiodicarbonothioyl)bis(A'-methylmethanamine) 

see. . .Thiram 

Dithiodiphosphoric acid, tetraethyl ester see.Sulfotepp 

Dithiofos see. . .Sulfotepp 

Dithion see. . .Sulfotepp 

Dithione see. . .Sulfotepp 

Dithiophos see. . .Sulfotepp 

Dithiophosphate de 0 , 0 - d i e t h y l e et de (4-chlorophenyl) 

thiomethyle (French) see. . .Carbophanothion 

Dithiophosphate de 0 , 0 - d i e t h y l e etde ,S'-(2-ethylthio-

ethyle) (French) see. . .Disulfoton 

Dithiophosphatede (9,0-diethyle et d 'ethylthiomethyle 

(French) see. . .Phorate 

Dithiophosphate de Ο,Ο-dimethyle et de 5 - ( l , 2 -

dicarboethoxyethyle) (French) see. . .Malathion 

Di( thiophosphoric) acid, tetraethyl ester see.Sulfotepp 

Dithiopyrophosphate de tetraethyle (French) 

see..Sulfotepp 

Dithioquinox see. . .Oxythioquinox 

DITHIOSYSTOX® see. . .Disulfoton 

Dithiotep see. . .Sulfotepp 

DITIAMINA® see. . .Zineb 

DITOX® see. . .Diuron 

DITRAC® see. . .Diphacione 

DITRANIL® see. . .Dichloran 

DITRIFON® see. . .Trichlorfon 

DITROSOL® see. . .Dinitro-o-cresol ( D N O C ) 

DIUMATE® see. . .Diuron 

DIUMATE® see. . .Sodium Methanearsonate ( M S M A ) 

DIUREX® see. . .Diuron 

DIUROL® see. . .Amitrole 

DIUROL® see. . .Diuron 

DIURON 4L® see. . .Diuron 

DIVA® see. . . Iprodione 

DIVA FUNGICIDE® see. . .Chlorothalonil 

DIVIDEND® see. . .Difenoconazole 

DISCIPLINE® see. . .Bifenthrin 

DIE-SECTICIDE® see. . .Diatomaceous Earth 

DISETIL® see. . .Disulfiram 

Disodium arsenate heptahydrate see. . .Sodium Arsenite 

Disodium dichromate(VI) see. . .Sodium Dichromate 

Disodium dichromium heptaoxide see. . .Sodium 

Dichromate 

Disodium difluoride see. . .Sodium Fluoride 

Disodium dihydrogen pyrophosphate see. . .Trisodium 

Phosphate 

Disodium ethylenebis(di thiocarbamate) see. . .Nabam 

Disodium methane arsonate see. . .Sodium 

Methanearsonate ( M S M A ) 

Disodium methyl arsonate see. . .Sodium 

Methanearsonate ( M S M A ) 

Disodium tetraborate see. . .Borax and Boric Acid 

Disodium tetraborate decahydrate see. . .Sodium 

Tetraborate 

DISSULFAN CE® see. . .Endosulfan 

DISTANCE® see. . .Pyriproxyfen 

Distannoxane see. . .hexakis(/?,//-dimethylphenethyl)-

see. . .Fenbutatin Oxide 

Distannoxane see. . .hexakis(2-methyl-2-phenylpropyl)-

see. . .Fenbutatin Oxide 

DISTINCT® see. . .Dicamba 

DISTINCT® see. . .Sodium Dicamba 

DISTODIN® see. . .Hexachlorophene 

DISTOKAL® see. . .Hexachloroethane 

D1STOPAN® see. . .Hexachloroethane 

DISTOPIN® see. . .Hexachloroethane 

Disul see. . .2 ,4-DES-Sodium 

Disulfan see. . .Disulfiram 

DISULFATON® see. . .Disulfoton 

Disulfide, bis(dimethylthiocarbamoyl) see. .Thiram 

Disulfoton disulfide see. . .Oxydisulfoton 

Disulfoton sulfoxide see. . .Oxydisulfoton 

Disuifuram see. . .Disulfiram 

Disul-Na see. . .2 ,4-DES-Sodium 

Disul-sodium see. . .2 ,4-DES-Sodium 

Disulphuram see. . .Disulfiram 

D I S Y S T O N SULFOXIDE® see. . .Oxydisulfoton 

DI-SEPTON® see. . .Demeton 

DISYSTON® see. . .Demeton 

DISYSTON® see. . .Disulfoton 

DI-SYSTON® see. . .Disulfoton 

DISYSTOX® see. . .Disulfoton 

DITEK® see. . .Thiophanate-Methyl 

Di-tetrahydronicotyrine see. . .Nicotine 

Dithallium sulfate see. . .Thallium Sulfate 

Di thal l ium(l+) sulfate see. . .Thallium Sulfate 

Dithallium(I) sulfate see. . .Thallium Sulfate 

DITHANE® see. . .Mancozeb 

DITHANE® 7-78 see. . .Zineb 

DITHANE-22® see. . .Maneb 

D I T H A N E A-40® see. . .Nabam 

D I T H A N E A-46® see. . .Nabam 

D I T H A N E D-14® see. . .Nabam 

DITHANE® Ζ see. . .Zineb 



 

D I V I D E N D E X T R E M E F U N G I C I D E 

see .Difenoconazole 

DIVIPAN® see. . .Dichlorvos 

DIXON® see. . .Phosphamidon 

/V,A/-Di-(2,4-xylyIiminomethyl)methylamine see.Amitraz 

D1ZIKTOL® see. . .Diazinon 

DIZINON® see. . .Diazinon 

Di[tr i(2,2-dimethyl-2-phenylethyl)t in]oxide see. 

Fenbutatin Oxide 

^/-Alanine, 7V-(2,6-dimethylphenyl)-/V-(methoxyacetyI)-, 

methyl ester see. . .Metalaxyl 

i / / -2-al lyl-4-hydroxy-3-methyl-2-cyclopenten-l-one-d, l-

chrysanthemum monocarboxyla te see. . .Allethrins 

c//-3-allyl-2-methy]-4-oxocyclopent-2-enyl c//-cis trans 

chrysanthemate see. . .Allethrins 

c//-Ar-(2,6-DimethyIphenyl)-/V-(2'-iriethoxyacetyl)alaninate 

de methyle (French) see. . .Metalaxyl 

c//-Glutamic acid see. . .Glutamic Acid 

c//-a-Glutamic acid see. . .Glutamic Acid 

d/-p-mentha-] ,8-diene see. . .D-Limonene 

(/ /-Valine,n-[2-chloro-4-(tr if luoromethyl)phenyl]-cyano(3-

phenoxylphenyl)methyl ester see. . .Fluvalinate 

DLP 787® see. . .Pyriminil 

2 ,4-DM see. . .2 ,4-DB 

D M A 2AG® see. . .Sodium Dicamba 

DMA-4® see. . .2,4-D 

D M A A see. . .Cacodyiic Acid 

DMC® W E E D C O N T R O L see. . .Metsulfuron-methyl 

D M D K see. . .Sodium Dimethyldi thiocarbamate 

D M D T see. . .Methoxychlor 

ρ,ρ'-DMDT see. . .Methoxychlor 

D M F see. . .Dimefox 

D M O C see. . .Carboxin 

D M S A see. . .Daminozide 

D M T P (Japan) see. . .Methidathion 

D M T T see. . .Dazomet 

DMU® see. . .Diuron 

DN® see. . .Dinex 

DN 111® see. . .Dinex 

DN 289® see. . .Dinoseb 

D N B P see. . .Dinoseb 

DN D U S T N o . 12® see. . .Dinex 

DN DRY M I X see. . .Dinex 

DNOC® see. . .Dinitro-o-cresol ( D N O C ) 

D N O C H P see. . .Dinex 

D N O C P see. . .Dinocap 

D N O P C see. . .Dinocap 

D N O S B P see. . .Dinoseb 

D N P B see. . .Dinoseb 

D N S B P see. . .Dinoseb 

D N T B P see. . .Dinoterb 

D N T P see. . .Parathion 

DOCKLENE® see. . .Mecoprop 

Dodanic acid 83 see. . .Dodecylbenzenesulfonic Acid 

DODAT® see. . .DDT 

Dodecachlorooc tahydro- l ,3 ,4-metheno-2H-

cyclobuta(c,d)pentalene see. . .Mirex 
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l , l a ,2 ,2 ,3 ,3a ,4 ,5 ,5 ,5a ,5b ,6-Dodecachlorooctahydro- l ,3.4-

metheno- lH-cyclobuta(c ,d)penta lene see. . .Mirex 

Dodecachloropentacyclodecane see. . .Mirex 

2 ,4-Dodecadienoic acid, 1 l -methoxy-3,7,11-tr imethyl- , 

ispropyl ester, (E,E)- see .Methoprene 

2 ,4-Dodecadienoic acid, 1 l -methoxy-3,7,1 1-trimethyl-, 1-

methylethyl ester, (E,E)- see .Methoprene 

2 ,4-Dodecadienoic acid, 3,7,11-trimethyl-, .ethyl ester, [S-

(E,E)]- see. . .Hydroprene 

2 ,4-Dodecadienoic acid, 3,7,11-trimethyl-, 2-propynyl 

ester, (E,E)- see. . .Kinoprene 

2 ,4-Dodecadienoic acid, 3,7,11-trimethyl-,2-propynyl 

ester, [s-(E,E)]- see. . .Kinoprene 

/V-Dodecyl benzenesulfonic acid see. 

Dodecylbenzenesulfonic Acid 

Dodecyl benzenesulfonate see. .Dodecylbenzenesulfonic 

Acid 

Dodecyl benzenesulphonate see.Dodecylbenzenesulfonic 

Acid 

TV-Dodecyl benzenesulphonic acid see. Dodecylbenzene 

sulfonic Acid 

Dodecylbenzenesulfonic acid, compounded with 2,2',2"-

nitrilotris(ethanol) (1:1) see. . .Triethanolamine Dodecyl 

benzene Sulfonate 

Dodecylbenzenesulfonic acid, t r iethanolamine salt see. . 

.Norflurazon 

Dodecylbenzenesulfonic acid, t r iethanolamine salt see. . 

Triethanolamine Dodecylbenzene Sulfonate 

Dodecylbenzenesulfonic acid tr iethanolamine salt see. 

Triethanolamine Dodecylbenzene Sulfonate 

Dodecylbenzenesulphonic acid see. 

Dodecylbenzenesulfonic Acid 

/V-Dodecylguanidine acetate see. . .Dodine 

/V-Dodecylguanidineacetat (German) see. . .Dodine 

Dodecylguanidine acetate see. . .Dodine 

/V-Dodecylguanidine acetate see. . .Oxythioquinox 

Dodecylguanidine monoaceta te see. . .Dodine 

1-Dodecylguanidinium acetate see. . .Dodine 

Dodemorfe (French) see. . .Dodemorph Acetate 

Dodguadine see. . .Dodine 

Dodin see. . .Dodine 

Dodine acetate see. . .Dodine 

Dodine see. . .mixture with glyodin see. . .Dodine 

Doguadine see. . .Dodine 

DOKIRIN® see. . .Copper(II)-8-hydroxyquinol ine 

DOL® see. . .Hexachlorocyclohexanes 

D O L C O M O U S E CEREAL® see. . .Strychnine 

D O L C O M O U S E CEREAL® see. . .Brucine 

DOL GRANULE® see. . .Lindane 

DOLMIX® see. . .Hexachlorocyclohexanes 

DOMAIN® see. . .Metribuzin 

DOMAIN® see. . .Thiafluamide 

DOMAIN® see. . .Thiophanate-Methyl 

DOMATOL® see. . .Amitrole 

DOMINATOR® EAR T A G see. . .Pir imiphos-Methyl 

DOMINEX® see. . .a/>/7a-Cypermethrin 

Domolite see. . .Calcium Carbonate 

DOOM® see. . .Dichlorvos 
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D O W I C I D E G® see. . .Sodium Pentachlorophenate 

D O W I C I D E G-ST® see. . .Sodium Pentachlorophenate 

DOW-KLOR® see. . .Chlordane 

D O W M C P A M I N E W E E D KILLER® see. . .MCPA 

D O W P E N T A C H L O R O P H E N O L DP-2 ΑΝΤΙ 

MICROBIAL® see. . .Pentachlorophenol 

DOWPON® see. . .Dalapon 

D O W P O N M® see. . .Dalapon 

DOWPON®-RAE see. . .Dalapon 

D O W S E L E C T I V E W E E D KILLER® see. . .Dinoseb 

D O W SPRAY®-17 see. . .Dinex 

D O W T H E R M ® see. . .para-Dichlorobenzene 

D O X O L T O M A T O LIFE® see. . .Naphthoxyacetic Acid 

2 ,4-DP see. . .Dichlorprop 

DP-2® see. . .Pentachlorophenol 

DP-FLUID® see. . .Dichlorprop 

DPA see. . .Propanil 

DPC see. . .Dinocap 

D P D 63760H® see. . .Metsulfuron-methyl 

DPF see. . .Isofluorphate 

DPL-87® see. . .Pyriminil 

DPP see. . .Parathion 

DPX-A 7881® see. . .Ethametsulfuron-methyl 

DPX-F5384® see. . .Bensulfuron-methyl 

DPX-F6025® see. . .Chlorimuron-ethyl 

DPX-L-5300® see. . .Tribenuron-Methyl 

DPX-M6316® see. . .Thifensulfuron Methyl 

DPX-PE350® see. . .Pyri thiobac-Sodium 

DPX-PM082® see. . .Dimethenamid 

DPX-T3217® see. . .Cymoxanil 

DPX-T5648® see. . .Sulfometuron-Methyl 

DPX-T 6376® see. . .Metsulfuron-methyl 

DPX-V9636® see. . .Nicosulfuron 

DPX-Y5893® see. . .Hexythiazox 

DPX-Y 6202® see. . .Quizalofop-Ethyl 

DPX 1108® see. . .Fosamine Ammonium 

DPX 1410® see. . .Oxamyl 

DPX 3217® see. . .Cymoxanil 

DPX 3217M® see. . .Cymoxanil 

DPX 3674® see. . .Hexazinone 

DPX 4189® see. . .Chlorsulfuron 

DPX 6376® see. . .Metsulfuron-methyl 

DPX 6774® see. . . Isoproturon 

DPX 43898® Chlorethoxyfos 

DPX 66037® see. . .Triflusulfuron-Methyl 

DPX 79406® see. . .Nicosulfuron 

DQUIGARD® see. . .Dichlorvos 

DR. R O G E R ' S TOXENE® see. . .Toxaphene 

Dracyclic acid see. . .Benzoic Acid 

DRAPOLENE® see. . .Zilkonium Chloride 

DRAT® see. . .Chlorophacinone 

DRAWIZON® see. . .Diazinon 

DRAZA G MICROPELLETS® see. . .Methiocarb 

DRAZA® see. . .Methiocarb 

DRC 3341® see. . .Metolcarb 

DRC-714 see. . .Phosacetim 

DRENCH® see. . .Crufomate 

DOO-NOT® see. . .D-Limonene 

DOP® 26019 see. . . Iprodione 

DOQUADINE® see. . .Dodine 

DORMEX® see. . .Cyanamide 

DORMONE® see. . .2,4-D 

DORSAN® see. . .Chlorpyrifos 

DORSAN®-C see. . .Chlorpyrifos 

DORSAN-C® see. . .Cypermethrin 

DORUPLANT® see. . .Ametryn 

DOSAFLO® see. . .Metoxuron 

DOSAGRAN® see. . .Metoxuron 

DOSANEX® see. . .Metoxuron 

D O S A N E X FL® see. . .Metoxuron 

D O S A N E X MG® see. . .Metoxuron 

D O T AN® see. . .Chlormephos 

D O U B L E BARREL® see. . . /ûWtf-Cyhalothr in 

D O U B L E BARREL® EAR TAG see. . .Pir imiphos-

Methyl 

D O U B L E DOWN® see. . .Fonofos 

D O U B L E STRENGTH® see. . .Silvex 

D O U B L E THREAT® see. . .Bifenthrin 

DOUSAN® see. . .Thiophanate-Methyl 

DO VIP® see. . .Famphur 

D O W A T R A Z I N E 80W HERBICIDE® see. . .Atrazine 

DOWCHLOR® see. . .Chlordane 

D O W C I D E 1® see. . .o-Phenylphenol 

DOWC1DE 7® see. . .Pentachlorophenol 

D O W C O 132® see. . .Crufomate 

D O W C O 139® see. . .Mexacarbate 

D O W C O 163® see. . .Nitrapyrin 

D O W C O 179® see. . .Chlorpyrifos 

D O W C O 186® see. . .Triphenyltin Compounds 

D O W C O 186® see. . .Fentin Hydroxide 

D O W C O 213® see. . .Cyhexatin 

D O W C O 217® see. . .Chlorpyrifos-methyl 

D O W C O 290® see. . .Clopyralid 

D O W C O 433® M H E see. . .Fluroxypyr 1-methylheptyl 

Ester 

D O W C O 453®-ME see. . .Haloxyfop-methyl 

D O W C O 543® EE see. . .Haloxyfop-methyl 

D O W D O R M A N T FUNGICIDE® see. . .Sodium 

Pentachlorophenate 

DOWELANCO® B R U S H A N D W E E D see. . .Triclopyr, 

Tr ie thylammonium Salt 

D O W ET 14® see. . .Ronnel 

D O W ET 57® see. . .Ronnel 

DOWFUME® see. . .Carbon Disulfide 

DOWFUME® see. . .Carbon Tetrachlor ide 

DOWFUME® see. . .Chloropicrin 

DOWFUME®-N see. . .D-D mixture 

DOWFUME® see. . .Ethylene Dibromide 

DOWFUME® see. . .Ethylene Dichloride 

DOWFUME® see. . .Methyl Bromide 

D O W GENERAL® see. . .Dinoseb 

D O W G E N E R A L W E E D KILLER® see. . .Dinoseb 

D O W I C I D E 2S® see. . .Trichlorophenols 

D O W I C l D E ® 7 see. . .Pentachlorophenol 

D O W I C I D E EC-7® see. . .Pentachlorophenol 
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DREXAR®-530 see. . .Sodium Methanearsonate 

( M S M A ) 

D R E X E L A C E P H A T E 75 WSP® see. . .Acephate 

D R E X E L CROAK® see. . .Fluometuron 

D R E X E L DEFOL® see. . .Sodium Chlorate 

D R E X E L D I U R O N 4L® see. . .Diuron 

D R E X E L EZY-PICKIN C O T T O N DEFOLIANT® see. 

Sodium Cacodylate 

D R E X E L K A C K HERBICIDE® see. . .Sodium 

Cacodylate 

D R E X E L M E T H Y L P A R A T H I O N 4E® see. . .Methyl 

Parathion 

D R E X E L M E - T O O - L A C H L O R ® see. . .Metolachlor 

D R E X E L P A R A T H I O N 8E® see. . .Parathion 

D R E X E L PROP-JOB® see. . .Propanil 

DRI-DYE® see. . .Ammonium Hexafluorosilicate 

DRI-KIL® see. . .Rotenone 

DRILL T O X - S P E Z I A L AGLUKON® see. . .Lindane 

DRINOX® see. . .Aldrin 

DRINOX® see. . .Heptachlor 

DRI-TRI® see. . .Trisodium Phosphate 

DRIVE 75® see. . .Quinclorac 

DROPAVEN® see. . .Propanil 

D R O P LEAF® see. . .Sodium Chlorate 

DROPP® see. . .Thidiazuron 

D R O P P ULTRA® see. . .Diuron 

DRUPINA® 90 see. . .Ziram 

D R W 1139® see. . .Metamiton 

Dry cleaner naphtha see. . .Stoddard Solvent 

DRY MIX N o . 1® see. . .Dinex 

DS-15647® see. . .Thiofanox 

D S D P see. . .Amiton 

DSE see. . .Nabam 

DSM® see. . .Demeton-methyl 

D S M A see. . .Sodium Methanearsonate ( M S M A ) 

D T D A / D M A - T E A - D M A ® S E L E C T I V E H E R B I C I D E 

see. . .Triclopyr, Tr ie thylammonium Salt 

D T M C see. . .Dicofol 

DU 112307® see. . .Diflubenzuron 

DUAL® see. . .Metolachlor 

D U A L MAGNUM® see. . .Metolachlor 

DUAL M U R G A N I C R P B S E E D T R E A T M E N T ® see. 

Lindane 

DUET® see. . .Bensulfuron-methyl 

DUET® see. . .Metolachlor 

DUET® see. . .Propanil 

DUO-KILL® see. . .Crotoxyphos 

DUO-KILL® see. . .Dichlorvos 

D U O TOP® see. . .Triflumizole 

D U P O N T 326® see. . .Linuron 

DUPONT® 732 see. . .Terbacil 

D U P O N T 1179® see. . .Methomyl 

D U P O N T 1991® see. . .Benomyl 

D U P O N T H E R B I C I D E 976® see. . .Bromacil 

DU-SPREX® see. . .Dichlobenil 

DU-TER® see. . .Fentin Hydroxide 

DU-TER® see. . .Triphenyltin Compounds 

D U - T U R FLOWABLE-30® see. . .Triphenyltin 

Compounds 

D U - T E R FUNGICIDE® see. . .Triphenyltin Compounds 

D U - T E R F U N G I C I D E W E T T A B L E POWDER® 

see.Triphenyltin Compounds 

D U - T E R PB-47 FUNGICIDE® see. . .Triphenyltin 

Compounds 

D U - T E R W-50® see. . .Triphenyltin Compounds 

DUPHAR® see. . .Tetradifon 

DUPHAR® PH 60-40 see. . .Diflubenzuron 

DURAMITEX® see. . .Malathion 

DU RAN® see. . .Diuron 

Duraphos see. . .Mevinphos 

DURATOX® see. . .Demeton 

DURATOX® see. . .Demeton-methyl 

D U R A T R E E T II® see. . .Pentachlorophenol 

DURAVOS® see. . .Dichlorvos 

DURETTER® see. . .Ferrous Sulfate 

DURHAM® see. . .Metaldehyde 

DURHAM® see. . .Methyl Parathion 

DURHAM® see. . .Mevinphos 

D U R H A M N E M A T O C I D E ® see. . .1 ,3-Dichloropropene 

DUROFERON® see. . .Ferrous Sulfate 

DUROTOX® see. . .Pentachlorophenol 

DURSBAN® see. . .Chlorpyrifos 

Dursban methyl see. . .Chlorpyrifos-methyl 

Dusting sulphur see. . .Sulfur 

D U T E R EXTRA® see. . .Triphenyltin Compounds 

D U T C H LIQUID® see. . .Ethylene Dichloride 

D U T C H OIL® see. . .Ethylene Dichloride 

DUTCH-TREAT® see. . .Sodium Cacodylate 

DUTER® see. . .Fentin Hydroxide 

DUTER® see. . .Triphenyltin Compounds 

D W 3418® see. . .Cyanazine 

DWELL® see. . .Etridiazole 

Dwubromoetan (Polish) see. . .Ethylene Dibromide 

2 ,4-Dwuchlorofenoksyoctowy kwas (Polish) see. . .2,4-D 

Dwuchloropropan (Polish) see. . . 1,2-Dichloropropane 

DYANAP® see. . .Naptalam 

DYBAR® see. . .Fenitrothion 

DYCARB® see. . .Bendiocarb 

DYCLOMEC® see. . .Dichlobenil 

Dyflos see. . .Isofluorphate 

DYFONATE® see. . .Fonofos 

DYFONATE® see. . .Pebulate 

DYKOL® see. . .DDT 

DYKON® see. . .Sodium Diacetate 

DYLOX® see. . .Trichlorfon 

D Y L O X - M E T A S Y S T O X - R ® see. . .Trichlorfon 

DYMEC® see. . .2,4-D 

DYMET® see. . .Diazinon 

DYMID® see. . .Diphenamid 

DYNA-CARBYL® see. . .Carbaryl 

DYNACIDE® see. . .Phenylmercury Acetate 

DYNAMYTE® see. . .Dinoseb 

DYNEX® see. . .Diuron 

DYNOFORM® see. . .Formaldehyde 

DYPHONATE® see. . .Fonofos 
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D Y R E N E see 

D Y R E N E 5 0 W 

DYREX® see.. 

DYSECT® see. 

DYTOP® see. . 

DYVEL® see. . 

DYVEL® see. . 

D Y V O N ® see. 

DYZOL® see. . 

. .Anilazine 
ä see. . .Anilazine 

.Trichlorfon 

. .Cypermethrin 

.Dinoseb 

.Dicamba 

.MCPA 

. .Trichlorfon 

.Diazinon 

- Ε -

Ε 2® see 
Ε 99® 

Ε 103® 

Ε 393® 

Ε 600® 

Ε 601® 

Ε 605 F 

Ε 605® 

Ε 965® 

Ε 1059 

Ε 1059 

Ε 3314 

Ε 3314 

Ε 7256 

EACITHION' 

EAGLE® see 

EAGLES-7 1 

Ammonium Nitrate 

s e e . . .2,4-D, butoxyethyl ester 

see 
see 
see 
see 
® 

see 
see. 
see. 

8 see 
see 

8 see 
8 see 
8 see 

Tebuthiuron 

Sulfotepp 

Paraoxon 

Methyl Parathion 

. .Parathion 

Parathion 

Carbendazim 

.Demeton 

.Demeton 

, .Heptachlor 

. .Heptachlor 

.Dodecylbenzenesulfonic Acid 
) see. . .Ethion 

. .Myclobutanil 

see. . .Warfarin 

E A Q U A ETHION® see. . .Ethion 

EARTHC1DE® see. . .Quintozene 

EASIGRAZE® see. . .Ammonium Nitrate 

E A S T E R N S T A T E S DUOCIDE® see. . .Warfarin 

E A S T E R O N ® 99 C O N C E N T R A T E see. . .2,4-D 

see.butoxyethyl ester 

E A S T M A N 7663® see. . .Dithiazanine Iodide 

EASY OFF®-D see. . .Tribufos 

EBDC see. . .Maneb 

E B D C see. . .disodium salt see. . .Nabam 

E B D C , sodium salt see. . .Nabam 

EBDC, zinc salt see. . .Zineb 

EBECRYL® see. . .Thiram 

EBLADAN® see. . .Ethion 

E B T see. . .Allethrins 

E B T 25,726 see. . .Methiocarb 

EBUFOS® see. . .Cadusafos 

EC 300® see. . .Maleic Hydrazide 

EC H E R B I C I D E see. . .Phenmedipham 

ECATOX® see. . .Parathion 

ECB see. . .Chlorobenzilate 

Eccothal see. . .Thall ium Sulfate 

Echlomezole (Japan) see. . .Etridiazole 

ECHO® see. . .Chlorothalonil 

E C 0 2 F U M E TM® see. . .Phosphine 

E C O M M A N D O I N S E C T I C I D E C A T T L E EAR TAG* 

see. . .Ethion 

ECONOSAN® see. . .Decanoic Acid 

ECONOSAN® see. . .Pelargonie Acid 

ECOPAC® see. . .Thymol 

ECOPRO® see. . .Temephos 

ECOPRO® 1707 see. . .Temephos 

ECOTRU® see. . .4-Chloro-3,5-xylenol 

ECOZIN® see. . .Azadirachtin 

ECTIN® see. . .Fenvalerate 

ECTODEX® see. . .Amitraz 

ECTOGARD® see. . .Fenoxycarb 

ECTORAL® see. . .Ronnel 

EDB® see. . .Ethylene Dibromide 

E-D-BEE® see. . .Ethylene Dibromide 

EDB-85® see. . .Ethylene Dibromide 

E D C see. . .Ethylene Dichloride 

EDCO® see. . .Methyl Bromide 

EDGER® see. . .Oxyfluorfen 

EDRASTIC® see. . .Ethion 

EDRIZAN® see. . .Amitraz 

EDR1ZAR® see. . .Amitraz 

EEMBATHION® see. . .Ethion 

EEREX® see. . .Bromacil 

EETHANOX® see. . .Ethion 

EETHIOL® see. . .Ethion 

EETHODAN® see. . .Ethion 

EETHOPAZ® see. . .Ethion 

EF 121® see. . .Chlorpyrifos 

EFFUSAN® see. . .Dinitro-o-cresol ( D N O C ) 

E F F U S A N 3436® see. . .Dinitro-o-cresol ( D N O C ) 

EFMC-1240® see. . .Ethion 

EFOSFATOXE® see. . .Ethion 

E F O S F O N O 50® see. . .Ethion 

E F O S I T E ALUMINUM® see. . .Fosetyl-Al 

EFOSITE-AL® see. . .Fosetyl-Al 

EFUZIN® see. . .Dodine 

EGITOL® see. . .Hexachloroethane 

EH 1143® see. . .Sodium Methanearsonate ( M S M A ) 

EH1356 HERBICIDE®, see. . .MCPA 

EH-1400® see. . .Dithiopyr 

EH-YAN-KU® see. . .Difenzoquat 

EHYLEMOX® see. . .Ethion 

El 783® s e e Azadirachtin 

EI 38555® see. . .Chlormequat Chloride 

EI 47031® see. . .Phosfolan 

EI 47300® see. . .Fenitrothion 

EI 47470® see. . .Mephosfolan 

EI 52160® see. . .Temephos 

Eisendimethyldi thiocarbamat (German) see. . .Ferbam 

Eisen(III)-tris(A',/V-dimethyldithiocarbamat) (German) 

see. . .Ferbam 

Ε Π Ό Ρ Α Ζ ® see. . .Ethion 

E K A G O M TB® see. . .Thiram 

E K A G O M TEDS® see. . .Disulfiram 

EKALUX® see. . .Quinalphos 

EKAQUIN® see. . .Quinalphos 

ΕΚΑΤΠΜ W F & W F ULV® see. . .Parathion 

EK.ATIN TD® see. . .Disulfoton 

EKATOX® see. . .Parathion 

EKTAFOS® see. . .Dicrotophos 

EK.TOFOS® see. . .Dicrotophos 



 

EKWIT® see. . .Ethion 

EL 107® see. . . Isoxaben 

EL 110® see. . .Benefin 

EL 119® see. . .Oryzalin 

EL 161® see. . .Ethalfluralin 

EL 171® see. . .Fluridone 

EL 179® see. . .Isopropalin 

EL 222® see. . .Fenarimol 

EL 400® see. . .Bromophos 

EL 500® see. . .Flurprimidol 

EL 531® see. . .Ancymidol 

EL 3911® see. . .Phorate 

EL 4049® see. . .Malathion 

ELANCOLAN® see. . .Trifluralin 

ELASTREL® see. . .Dichlorvos 

Elayl see. . .Ethylene 

Elemental cadmium see. . .Cadmium 

Elemental copper see. . .Copper and Copper Compounds 

Elemental sulfur see. . .Sulfur 

ELFAN WA S U L P H O N I C ACID® 

see.Dodecylbenzenesulfonic Acid 

ELGETOL® see. . .Dinitro-o-cresol ( D N O C ) 

E L G E T O L 30® see. . .Dinitro-o-cresol ( D N O C ) 

E L G E T O L 318® see. . .Dinoseb 

ELIMINATOR® see. . .Fenoxycarb 

ELIPOL® see. . .Dinitro-o-cresol ( D N O C ) 

ELITE® see. . .Tebuconazole 

ELMASIL® see. . .Amitrole 

Elosal see. . .Sulfur 

ELSAN® see. . .Phenthoate 

EMBAFUME® see. . .Methyl Bromide 

EMBASSADOR® see. . .Diniconazole 

EMBLEM® see. . .Benefin 

EMBUTONE® see. . .2 ,4-DB 

EMBUTOX® see. . .2 ,4-DB 

E M B U T O X KLEAN-UP® see. . .2 ,4-DB 

EMBUTOX® see. . .Dichlorprop 

E M C see. . .Ethyl Mercuric Chloride 

EMCARB® see. . .Mancozeb 

EMCEPAN® see. . .MCPA 

Emerald green see. . .C.I. Basic Green 1 

Emerald green see. . .Copper Acetoarsenite 

Emerald green see. . .Paris Green 

EMERY® 202 see. . .Pelargonie Acid 

Emetique (French) see. . .Antimony Potassium Tartrate 

EMFAC®-1202 see. . .Pelargonie Acid 

EMISOL® see. . .Amitrole 

EMITKILL® see. . .Ethion 

EMMATON® see. . .Malathion 

EMMATOS® see. . .Malathion 

E M M A T O S EXTRA® see. . .Malathion 

EMmHgK® see. . .Mefluidide 

EMMY® see. . .Methyl Parathion 

EMO-NIB® see. . .Nicotine 

EMPAL® see. . .MCPA 

EMPIRE® see. . .Chlorpyrifos 

EMPOWER® see. . .Bifenthrin 

EMQ® see. . .Ethoxyquin 
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E M T H A N E M-15® see. . .Mancozeb 

E M U L S A M I N E BK® see. . .2,4-D 

E M U L S A M 1 N E E-3® see. . .2,4-D 

EMULSIPHOS® see. . .Trisodium Phosphate 

EMULSIPHOS® 440/660 see. . .Trisodium Phosphate 

EN 57® see. . .Endrin 

EN 18133® see. . .Thionazin 

ENABLE® see. . .Fenbuconazole 

ENABLE® see. . .Fentin Hydroxide 

ENABLE® see. . .Triphenyltin Compounds 

ENAGATA® see. . .Ethion 

ENCORE® see. . . Imidacloprid 

ENDEAVOR® see. . .Pymetrozine 

ENDOCEL® see. . .Endosulfan 

ENDOCID® see. . .Endothion 

ENDOCIDE® see. . .Endosulfan 

ENDOCIDE® see. . .Endothion 

3 ,6-Endo-epoxy- l ,2-cyclohexanedicarboxyl ic acid 

see .Endothall 

3 ,6-Endooxohexahydrophthal ic acid see. . .Endothall 

ENDORSE® W P Turf Fungicide see. . .Polyoxin D, Zinc 

Salt 

ENDOSAN® see. . .Binapacryl 

ENDOSOL® see. . .Endosulfan 

END-O-SULFAN® see. . .Endosulfan 

Endosulphan see. . .Endosulfan 

Endosulfan-1 see. . .Endosulfan 

Endosulfan-2 see. . .Endosulfan 

Endosulfan-a see. . .Endosulfan 

Endosulfan-A see. . .Endosulfan 

beta Endosulfan see. . .Endosulfan 

a-Endosulfan see. . .Endosulfan 

/S-Endosulfan see. . .Endosulfan 

ENDOTAF® see. . .Endosulfan 

Endothal (Great Britian) see. . .Endothall 

Endothal chlorophenoxy herbicide see. . .Endothall 

Endothall technical see. . .Endothall 

Endotiona (Spanish) see. . .Endothion 

3 ,6-Endoxohexahydrophthal ic acid see. . .Endothall 

ENDOX® see. . .Coumatetralyl 

ENDOX® see. . .Endosulfan 

ENDREX® see. . .Endrin 

ENDRICOL® see. . .Endrin 

Endrina (Spanish) see. . .Endrin 

ENDRIN C H L O R I N A T E D H Y D R O C A R B O N 

INSECTICIDE® see. . .Endrin 

Endrine (French) see. . .Endrin 

ENDROCID® see. . .Coumatetralyl 

ENDROCIDE® see. . .Coumatetralyl 

ENDURANCE® see. . .Prodiamine 

ENDYL® see. . .Carbophanothion 

ENE 11183 see. . .Coumatetralyl 

ENFORCER® see. . .Diquat Dibromide 

ENFORCER® see. . .Esfenvalerate 

ENIA 1240® see. . .Ethion 

EN I AG A R A 1240® see. . .Ethion 

ENIALATE® see. . .Ethion 

EN I DE® see. . .Diphenamid 
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Enilconazole see. . .Imazalil 

ENOVIT® see. . .Thiophanate-Methyl 

ENQUIK® see. . .Monocarbamide Dihydrogen Sulfate 

Ensodulfan (Spanish) see. . .Endosulfan 

/5-Ensodulfan (Spanish) see. . .Endosulfan 

ENSTAR® see. . .Kinoprene 

E N S T A R II® see. . .Kinoprene 

E N S T A R 5E® see. . .Kinoprene 

ENSURE® see. . .Endosulfan 

E N T 38 see. . .Phenothiazine 

E N T 54 see. . .Acrylonitrile 

E N T 133 see. . .Rotenone 

E N T 133 see. . .Rotenone 

E N T 157 see. . .Dinex 

E N T 884 see. . .Paris Green 

E N T 987 see. . .Thiram 

E N T 988 see. . .Ziram 

E N T 1,122 see. . .Dinoseb 

E N T 1,506 see. . . D D T 

E N T 1,656 see. . .Ethylene Dichloride 

E N T 1,716 see. . .Methoxychlor 

E N T 2,435 see. . .Nicotine Sulfate 

E N T 3,424 see. . .Nicotine 

E N T 3,776 see. . .Dichlone 

ENT 4,504 see. . .Dichloroethyl Ether 

E N T 4705 see. . .Carbon Tetrachloride 

E N T 7,796 see. . .Lindane 

ENT 8,420 see. . .D-D mixture 

E N T 8,538 see. . .2,4-D 

ENT 8,601 see. . .Hexachlorocyclohexanes 

ENT 9,232 see. . .Hexachlorocyclohexanes 

E N T 9,233 see. . .Hexachlorocyclohexanes 

E N T 9,234 see. . .Hexachlorocyclohexanes 

E N T 9735 see. . .Toxaphene 

E N T 9,932 see. . .Chlordane 

E N T 14,250 see. . .Piperonyl Butoxide 

E N T 14,689 see. . .Ferbam 

ENT 14,874 see. . .Zineb 

E N T 14,875 see. . .Maneb 

E N T 15,108 see. . .Parathion 

ENT 15,152 see. . .Heptachlor 

ENT 15,349 see. . .Ethylene Dibromide 

E N T 15,406 see. . ,1 ,2-Dichloropropane 

E N T 15949 see. . .Aldrin 

E N T 16,087 see. . .Paraoxon 

ENT 16,225 see. . .Dieldrin 

ENT 16,273 see. . .Sulfotepp 

E N T 16,391 see. . .Chlordecone (Kepone®) 

E N T 16,436 see. . .Dodine 

E N T 16,519 see. . .Aramite 

ENT 16,634 see. . .Sulfoxide 

ENT 16,894 see. . .Aspon® 

E N T 17,034 see. . .Malathion 

E N T 17,251 see. . .Endrin 

E N T 17,291 see. . .Octamethyl Diphosphoramide 

ENT 17,292 see. . .Methyl Parathion 

ENT 17295 see. . .Demeton 

E N T 17,510 see. . .Allethrins 

ENT 17591 see. . .Dipropyl Isocinchomeronate 

E N T 17591 see. . .Dipropyl Isocinchomeronate 

ENT 17,798 see. . .EPN 

E N T 17,957 see. . .Coumaphos 

E N T 18,596 see. . .Chlorobenzilate 

E N T 18,771 see. . .TEPP 

ENT 18,862 see. . .Demeton-methyl 

E N T 18,870® see. . .Maleic Hydrazide 

E N T 19,060 see. . .Isolan® 

E N T 19,109 see. . .Dimefox 

E N T 19,244 see. . .Isodrin 

E N T 19,507 see. . .Diazinon 

E N T 19,763 see. . .Trichlorfon 

E N T 20 ,738 see. . .Dichlorvos 

E N T 20,852 see. . .Bromoxynil 

ENT 22,014 see. . .Azinphos-ethyl 

E N T 22,374 see. . .Mevinphos 

E N T 22879 see. . .Dioxathion 

E N T 23,233 see. . .Azinphos-methyl 

E N T 23,284 see. . .Ronnel 

E N T 23,437 see. . .Disulfoton 

E N T 23,438 see. . .Phenthoate 

E N T 23,648 see. . .Dicofol 

ENT 23,708 see. . .Carbophanothion 

ENT 23,737 see. . .Tetradifon 

E N T 23969 see. . .Carbaryl 

E N T 23,979 see. . .Endosulfan 

ENT 24,042 see. . .Phorate 

ENT 24,105 see. . .Ethion 

E N T 24,482 see. . .Dicrotophos 

E N T 24,652 see. . .Prothoate 

E N T 24,653 see. . .Endothion 

E N T 24,717 see. . .Crotoxyphos 

E N T 24727 see. . .Dinocap 

E N T 24,964 see. . .Demeton-methyl 

E N T 24969 see. . .Chlorfenvinphos 

E N T 24,980-X see. . .Amiton 

E N T 24,984 see. . .Sodium Aluminum fluoride 

E N T 24,988 see. . .Naled 

ENT 25 ,208 see. . .Triphenyltin Compounds 

E N T 25445 see. . .Amitrole 

E N T 25 ,500 see. . .Phenol, 3-( l -methyethyl) - , 

methylcarbamate 

E N T 25,515 see. . .Phosphamidon 

E N T 25,543 see. . .Phenol, 3-( l -methyethyl) - , 

methylcarbamate 

E N T 25,545 see. . . Isobenzan 

ENT 25,545-x see. . . Isobenzan 

ENT 25,552-X see. . .Chlordane 

E N T 25,554 see. . .Methyl Phenkapton 

E N T 25 ,580 see. . .Thionazin 

E N T 25,584 see. . .Heptachlor Epoxide 

E N T 25,595-X see. . .Dimetilan 

E N T 25,602-X see. . .Crufomate 

E N T 25,606 see. . .Oxythioquinox 

E N T 25,644 see. . .Famphur 

E N T 25,671 see. . .Propoxur 

ENT 25,675 see. . .Cyanofos 
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E N T 25,705 see. . .Phosmet 

E N T 25,712 see. . .Trichloronate 

E N T 25,715 see. . Fenitrothion 

ENT 25,718 see. . .Dienochlor 

ENT 25,719 see. . .Mirex 

E N T 25766 see. . .Mexacarbate 

ENT 25,776 see. . .Omethoate 

E N T 25,793 see. . .Binapacryl 

E N T 25 ,796 see. . .Fonofos 

ENT 25 ,830 see. . .Phosfolan 

E N T 25841 see. . .Tetrachlorvinphos 

E N T 25,922 see. . .Dimeti lan 

E N T 25,991 see. . .Mephosfolan 

E N T 26,058 see. . .Anilazine 

E N T 26,263 see. . .Ethylene Oxide 

E N T 26538 see. . .Captan 

E N T 26,925 see. . .Triclocarban 

E N T 27093 see. . .Aldicarb 

ENT 27,129 see. . .Monocro tophos 

E N T 27,162 see. . .Bromophos 

E N T 27,163 see. . .Phosalone 

E N T 27,164 see. . .Carbofuran 

E N T 27,165 see. . .Temephos 

E N T 27 ,193 see. . .Methidathion 

E N T 27,226 see. . .Propargite 

E N T 27,257 see. . .Formothion 

E N T 27,258 see. . .Bromophos-ethyl 

E N T 27,300 see. . .Promecarb 

E N T 27,300-a see. . .Promecarb 

E N T 27311 see. . .Chlorpyrifos 

E N T 27 ,318 see. . .Ethoprop 

E N T 27,320 see. . .Dialifor 

E N T 27,335 see. . .Chlordimeform 

E N T 27339 see. . .Tetramethrin 

E N T 27339 see. . .Tetramethrin 

E N T 27,341 see. . .Methomyl 

E N T 27 ,386GC see. . .Phenthoate 

E N T 27 ,394 see. . .Quinalphos 

E N T 27,396 see. . .Methamidophos 

E N T 27474 see. . .Resmethrin 

E N T 27,488 see. . .Phoxim 

E N T 27,520 see. . .Chlorpyrifos-methyl 

E N T 27566 see. . .Formetanate Hydrochlor ide 

E N T 27,567 see. . .Chlordimeform 

E N T 27,572 see. . .Fenamiphos 

E N T 27,635 see. . .Chlorthiophos 

E N T 27699Gc see. . .Pir imiphos-Methyl 

E N T 2 7 6 9 9 G C see. . .Pir imiphos-Methyl 

E N T 27738 see. . .Fenbutatin Oxide 

E N T 27,766 see. . .Pirimicarb 

E N T 27822 see. . .Acephate 

E N T 27,851 see. . .Thiofanox 

E N T 27967 see. . .Amitraz 

E N T 27972 see. . .D-Phenothrin 

E N T 27989 see. . .Propetamphos 

E N T 28,009 see. . .Fentin Hydroxide 

E N T 28,009 see. . .Triphenyltin C o m p o u n d s 

E N T 29,054 see. . . Dif lubenzuron 

E N T 50,434 see. . .Antimony Potassium Tartrate 

E N T 70,459 see. . .Hydroprene 

E N T 70,460 see. . .Methoprene 

E N T 70,531 see. . .Kinoprene 

E N T AI 3-29261 see. . .Aldoxycarb 

Ε Ν Τ Ο Μ Ο XAN® see. . .Lindane 

ENTRY® see. . .Bentazon 

ENVERT-T® see. . .2,4,5-T 

ENVERT-T® see. . .2 ,4,5-Trichlorophenoxyacetic Acid, 

Esters 

ENVERT® see. . .2,4-D 

ENVOY® see. . .MCPA 

Enxofre see. . .Sulfur 

E.O see. . .Ethylene Oxide 

EP 30® see. . .Pentachlorophenol 

EP 316® see. . .Promecarb 

EP 332® see. . .Formetanate Hydrochloride 

EP 333® see. . .Chlordimeform 

EP 452® see. . .Phenmedipham 

EP 475® see. . .Desmedipham 

EPA Fenotrina (Spanish) see. . .D-Phenothrin 

EPAL® see. . .Fosetyl-Al 

EPERON® see. . .Metalaxyl 

EPHORRAN® see. . .Disulfiram 

E P H O S P H O T O X E® see. . .Ethion 

EPIC® see. . .Isoxaflutole 

EPIC® see. . .Thiafluamide 

4"-Epimethylamino-4"-deoxyavermectin B , a and B ] b 

benzoates see. . .Emamectin Benzoate 

1,2-Epoxyaethan (German) see. . .Ethylene Oxide 

3,6-Epoxycyclohexane-1,2-dicarboxylie acid 

see .Endothall 

Epoxyethane see. . .Ethylene Oxide 

1,2-Epoxyethane see. . .Ethylene Oxide 

Epoxyheptachlor see. . .Heptachlor Epoxide 

EPROFIL® see. . .Thiabendazole 

EPROKIL® see. . .Ethion 

EPTAC-1® see. . .Ziram 

Eptacloro (Italian) see. . .Heptachlor 

1,4,5,6,7,8,8-Eptacloro-3a,4,7,7a-tetraidro-4,7-e«t/o-

metano-indene (Italian) see. . .Heptachlor 

EPTAM® see. . .EPTC 

EPTAM® 6E see. . .EPTC 

E P T A M 10G see. . .EPTC 

E P T A M 2.3G see. . .EPTC 

EPTC® see. . .EPTC 

EQUI-FLY® O R A L L A R V I C I D E see .Tetrachlorvinphos 

EQUIGARD® see. . .Dichlorvos 

EQUIGEL® see. . .Dichlorvos 

EQU1NO-ACID® see. . .Trichlorfon 

EQUINO-A1D® see. . .Trichlorfon 

EQUITDAZIN® see. . .Carbendazim 

E Q U I T R O L see. . .Tetrachlorvinphos 

E Q U I V E T TZ® see. . .Thiabendazole 

EQU1ZOLE® see. . .Thiabendazole 

EQ® see. . .Ethoxyquin 

ER-5461® see. . .Profluralin 

Ε RADE® see. . .Oxythioquinox 
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ET 14® see. . .Ronnel 

ET 57® see. . .Ronnel 

Etabus see. . .Disulfiram 

ETAFETHION® see. . .Ethion 

Eteno (Spanish) see. . .Ethylene 

ETHALFLURALIN® see. . .Ethalfluralin 

ETHALFLURLIN® see. . .Ethalfluralin 

Ethametsulfuron-methyl see. . .Ethametsulfuron-methyl 

Ethanaminium, 2-chloro-A/,N,/V-triinethyl-, Chloride (9CI) 

see. . .Chlormequat Chloride 

Ethane, 1,2-dibromo- see. . .Ethylene Dibromide 

Ethane dichloride see. . .Ethylene Dichloride 

Ethane, 1,2-dichloro- see. . .Ethylene Dichloride 

Ethane, l , l -d ichloro-2,2-bis( />ethylphenyl)- see. Elhylan 

1,2-Ethanedithiol, cyclic ester with /5,/7-diethyl 

phosphonodi thioimidocarbonate see. . .Phosfolan 

1,2-Ethanedithiol see. . .cyclic ester with 

phosphonodi thioimidocarbonic acid p.p-diethyl ester see. 

Phosfolan 

1,2-Ethanediylbis(carbamodithioato)(2-)-manganese see. 

Maneb 

l ,2-Ethanediylbis(carbamodithioato)zinc see. . .Zineb 

[ 1,2-Ethanediylbis(carbamodithioato)](2-)zinc see.Zineb 

1,2-Ethanediylbis(carbamodithioato)(2-)-S,5 '-zinc see. 

Zineb 

l ,2-Ethanediylbis(carbamodithioic acid), disodium salt 

see. . .Nabam 

1,2-Ethanediylbiscarbamodithioic acid, manganese 

complex see. . .Maneb 

1,2-Ethanediylbiscarbamodithioic acid, manganese(2+) 

sa l t ( l : 1) see. . .Maneb 

1,2-Ethanediylbiscarbamodithioic acid, zinc complex see. 

. .Zineb 

1,2-Ethanediylbiscarbamothioic acid, zinc salt see.Zineb 

1,2-Ethanediylbismaneb, manganese (2+) salt (1:1) see. . 

Maneb 

Ethane hexachloride see. . .Hexachloroethane 

Ethane, hexachloro- see. . .Hexachloroethane 

Ethane, 1, Γ-oxybis 2-chloro- see. . .Dichloroethyl Ether 

Ethaneperoxoic acid see. . .Peracetic Acid 

Ethane, thiocyanato- (Italian) see. Ethylthiocyanate 

Ethanethiol, 2-(ethylsulfinyl>, 5-ester with O.O-

dimethylphosphorothioate see. . .Demeton-methyl 

Ethanethiol, 2-(ethyIthio)-, S-ester with Ο see. . .salt O-

diethylphosphorothioate see. . .Demeton 

Ethane, l , l , l - t r ichloro-2,2-bis( /?-chlorophenyl)- see. . 

D D T 

Ethane, trifluoro- see. . .Trifluralin 

Ethanimidothic acid, 7V-[(methylamino)carbonyl] see. . 

Methomyl 

Ethanimidothioic acid, /VW'-[thiobis((methylimino) 

carbonyloxy)]bis- , dimethyl ester see. . .Thiodicarb 

Ethanolamine salt of 5,2'-dichloro-4'-nitrosalicyclicanilide 

see. . .Clonitralid 

Ethanol butoxide see. . .Piperonyl Butoxide 

Ethanol, 2-(4-chlorophenoxy)-1 -/e/-/-butyl-2-( 1 Η-1,2,4-

triazole- 1 -yl)- see. . .Triadimenol 

ERADEX® see. . .Chlorpyrifos 

ERADICANE® see. . .EPTC 

ERASE® see. . .Cacodylic Acid 

ERBAN® see. . .Propanil 

ERHODIACIDE® see. . .Ethion 

ERHODOCIDE® see. . .Ethion 

E R I T H A N E ® see. . .Fentin Hydroxide 

ERODOCID® see. . .Ethion 

ERP-THION® see. . .Ethion 

Erserine see. . .Physostigmine 

ERUCIN® see. . .Phenthoate 

ERUNIT® see. . .Acetochlor 

E R U N I T 500 FW® see. . .Atrazine 

ERUSAN® see. . .Phenthoate 

Esachlorobenzene (Italian) see. . .Hexachlorobenzene 

ESACLOROFENE® see. . .Hexachlorophene 

ESBECYTHRIN® see. . .Deltamethrin 

ESBIOTHRIN® see. . .Allethrin 

ESCORT® see. . .Metsulfuron-methyl 

ESENTRY® see. . .Ethion 

Eserine see. . .Physostigmine 

Eserolein see. . .Physostigmine 

ESGRAM® see. . .Paraquat 

ESOPRATHION® see. . .Ethion 

ESPADOL® see. . .4-Chloro-3,5-xylenol 

ESPENAL® see. . .Disulfiram 

Esperai (France) see. . .Disulfiram 

ESSO® F U N G I C I D E 406 see. . .Captan 

ESTEEM® see. . .Pyriproxyfen 

Ester 25 see. . .Paraoxon 

ü-Ester-/?-nitrophenol with O-ethylphenyl 

phosphonothioate see. . .EPN 

E S T E R C I D E T-2® A N D T-245® see. . .2,4,5-T 

ESTERCIDE® T-245 see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

ESTERCIDE® T-2 see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

ESTERON® see. . .2,4-D 

ESTERON® see. . .2,4,5-T 

E S T E R O N 245® see. . .2,4,5-T 

ESTERON® 245 BE see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

E S T E R O N 44 W E E D KILLER® see. . .2,4-D 

ESTERON® 44 see. . .2,4-D, isopropyl ester 

E S T E R O N 99 C O N C E N T R A T E ® see. . .2,4-D 

E S T E R O N B R U S H KILLER® see. . .2,4-D 

ESTERON® B R U S H K I L L E R see. . .2,4,5-T 

ESTERON® B R U S H K I L L E R see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

E S T E R O N E FOUR® see. . .2,4-D 

ESTONATE® see. . .DDT 

ESTONE® see. . .2,4-D 

ESTONOX® see. . .Toxaphene 

ESTOSTERIL® see. . .Peracetic Acid 

Estricnina (Spanish) see. . .Strychnine 

ESTROSEL® see. . .Dichlorvos 

ESTROSOL® see. . .Dichlorvos 

ET® see. . .Triclopry 



 

Ethanol, 1,2-dibromo-2,2-dichloro- see. . .dimethyl 

phosphate see. . .Naled 

Ethanol, 2,2,2-tr ichloro-1,1-bis(4-chlorophenyl)- see. . 

.Dicofol 

Ethazole see. . .Etridiazole 

ETHAZOLE® see. . .Etridiazole 

Ethefon see. . .Ethephon 

ETHEL® see. . .Ethephon 

Ethene see. . .Ethylene 

Ethene oxide see. . .Ethylene Oxide 

Ethenol, 2,2-dichloro-, dimethyl phosphate see.. 

.Dichlorvos 

ETHEPON® see. . .Ethephon 

Ether, 2-chloro-a,a,a-trifluoro-y9-tolyl-3-ethoxy-4-nitro 

phenyl see. . .Oxyfluorfen 

Ether dichlore (French) see. . .Dichloroethyl Ether 

Ether, 2,4-dichlorophenyl />ni t rophenyl see. . .Nitrofen 

Ether, methyl phenyl see. . .Anisole 

Etherin see. . .Ethylene 

ETHEVERSE® see. . .Ethephon 

ETHIOLACAR® see. . .Malathion 

ETHLON® see. . .Parathion 

Ethoprophos see. . .Ethoprop 

E T H O S A T ® 500 see. . .Ethofumesate 

3-[(Ethoxycarbonyl)amino]phenyl /V-phenylcarbamate 

see. . .Desmedipham 

S-a-Ethoxycarbonylbenzyl dimethyl 

phosphorothiolothionate see. . .Phenthoate 

5 -a -Ethoxycarbonylbenzy l -0 ,0 -d imethy l 

phosphorodithioate see. . .Phenthoate 

5-(a-(Ethoxycarbonyl)benzyl) O, O-dimethyl 

phosphorodithioate see. . .Phenthoate 

2-Ethoxy-2,3-dihydro-3,3-dimethyl-5-benzofuranyl 

methanesulfonate,(+)- see. . .Ethofumesate 

2-Ethoxy-2,3-dihydro-3,3-dimethylbenzofuran-5-yl 

methanesulfonate see. . .Ethofumesate 

6-Ethoxy-l ,2-dihydro-2,2,4- tr imethyl quinoline see. 

Ethoxyquin 

2-[ 1 -(Ethoxyimino)butyl]-5-[2-(ethylthio)propyl]-3-

hydroxy-2-cyclohexen- l -one see. . .Sethoxydim 

2-[ l - (Ethoxyimino)butyl]-5-[2-(ethyl thio)propyl]-3-

hydroxyl-2-cyclohexen- l -one see. . .Sethoxydim 

(±)-2-[ l - (Ethoxyimino)butyl]-5-[2-(ethyl thio)propyl]-3-

hydroxy-2-cyclohexen- l -one see. . .Sethoxydim 

(Z£)-2-( l -Ethoxyiminobutyl) -5-[2-(e thyl thio)propyl]-3-

hydroxycyclohex-2-enone see. . .Sethoxydim 

2-[ l - (Ethoxyimino)propyl]-3-hydroxy-5-mesi tylcyclohex-

2-en-one see. . .Tralkoxydim 

2-[ I - (Ethoxyimino)propyl]-3-hydroxy-5-(2,4,6-

t r imethylphenyl)-2-cyclohexen- l -one see. . .Tralkoxydim 

2- [ (Ethoxy(( l -

methylethyl)amino)phosphinothioyl)oxy]benzoic acid 1-

methylethyl ester see. . . Isofenphos 

2-[(Ethoxyl(( 1-methylethyl)amino]phosphinothioyl) 

oxy]benzoic acid 1-methylethyl ester see. . .Isofenphos 

(±)-2-Ethoxy-I-methyl-2-oxoethyl-5-[2-chloro-4-

(tr if luoromethyl)phenoxy]-2-nitrobenzoate see. .Lactofen 

Ethoxy-4-ni t rophenoxyphenylphosphine sulfide see.EPN 
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4-Ethoxy-7-phenyl-3,5-dioxa-6-aza-4-phosphaoct-6-ene-

8-nitrile-4-sulfide see. . .Phoxim 

2-(4-Ethoxyphenyl)-2-methylpropyl 3-phenoxybenzyl 

ether see. . .Ethofenprox 

Ethoxyquine see. . .Ethoxyquin 

5-Ethoxy-3-( t r ichloromethyi)- l ,2 ,4- thiadiazole see. 

Etridiazole 

6-Ethoxy-2,2,4- t r imethyl- l ,2-dihydroquinol ine see. 

Ethoxyquin 

ETHREL® see. . .Ethephon 

rf-N-Ethylacetamide carbanilate see. . .Carbetamide 

2-Ethylamino-4-isopropylamino-6-chlora-S'- tr iazine see. 

Atrazine 

2-Ethylamino-4-isopropylamino-6-methylmercarpo-.s-

triazine see. . .Ametryn 

2-Ethylamino-4-isopropylamino-6-methyl thio triazine 

see. . .Ametryn 

2-Ethylamino-4-isopropylamino-6-methyl thio-1,3,5-

triazine see. . .Ametryn 

3-[(Ethylamino)m 

ethoxyphosphinothioyl)oxy]-2-butenoic acid, l-

methylethyl ester see. . .Propetamphos 

5-Ethyl azepane- l -carboth ioa te see. . .Molinate 

Ethyl azinphos see. . .Azinphos-ethyl 

5-EthyI bis(2-methylpropyl)carbamothioate see. .Butylate 

O-Ethyl 5 ,5-[bis( l -methylpropyl)]phosphorodi thioate 

see. . .Cadusafos 

Ethyl bromophos see. . .Bromophos-ethyl 

Ethyl(3- 'ert-butyl-1 -dimethy Icarbamoyl-1 H-1,2,4-triazol-

5-ylthio)acetate d-{-)-1 -(Ethylcarbamoyl)ethyI 

phenylcarbamate see.Carbetamide 

Ethyl iV-(chloroacetyl)-A / - (2,6-diethylphenyl)glycinate 

see. . .Diethatyl-ethyl 

Ethyl-2-[4-((6-chlorobenzoxazol-2-yl)oxy)phenoxy] 

propionate see. . .Fenoxaprop-ethyl 

Ethyl (D+)-2-[4-(6-chlor-2-benzoxazolyloxy)phenoxy] 

propanoate see. .Fenoxaprop-ethyl 

(±)-Ethyl 2-[4-((6-chIoro-2-benzoxazolyl)oxy)phenoxy] 

propanoate see. .Fenoxaprop-ethyl 

(±)Ethyl-2-[-((6-chloro-2-benzoxazolyl)oxy)phenoxyJ 

ropionate see. . .Fenoxaprop-ethyl 

Ethyl-2-[(4-(6-chloro-2-benzoxazolyloxy))-

phenoxyjpropionate see. . .Fenoxaprop-ethyl 

Ethyl 4-chloro-a-(4-chlorophenyl) -a-hydroxybenzene 

acetate see. . .Chlorobenzilate 

Ethyl 2-[( (4-chloro-6-methoxypyrimidine-2-

yl)aminocarbonyl)aminosulfonyl]benzoate see. 

Chlorimuron-ethyl 

Ethyl 2-[((((4-chloro-6-methoxy-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]benzoate 

see. . .Chlorimuron-ethyl 

Ethyl-2-[(((4-chloro-6-methoxyprimidin-2-yl)-carbonyl)-

amino]sulfonyl]benzoate see. . .Chlorimuron-ethyl 

Ethyl 4-chloro-2-oxo-3(2/ / ) -benzothiazoleacetate see. 

Benazolin Ethyl 

2-(2-Ethyl-4-chlorophenoxy)propanoic acid see. 

Mecoprop 
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/V,yV-Ethylene bis(di thiocarbamate manganeux) (French) 

see. . .Maneb 

Ethylenebis(di thiocarbamic acid) see. . .disodium salt 

see. . .Nabam 

Ethylenebis(di thiocarbamic acid) manganous salt see. 

Maneb 

Ethylene bromide see. . .Ethylene Dibromide 

Ethylenecarboxamide see. . .Acrylamide 

Ethylene chloride see. . .Ethylene Dichloride 

1,2-Ethylene dibromide see. . .Ethylene Dibromide 

1,2-Ethylene dichloride see. . .Ethylene Dichloride 

Ethylene dipyridylium dibromide see. . .Diquat 

Ethylene dipyridylium dibromide see. . .Diquat 

Dibromide 

l , r -Ethylene-2,2 ' -dipyridyl ium dibromide see. . .Diquat 

Dibromide 

l , l ' -Ethylene-2,2 ' -dipyridyl ium dibromide see. . .Diquat 

1,2-Ethylenediylbis(carbamodithioato)manganese see. 

Maneb 

Ethylene hexachloride see. . .Hexachloroethane 

Ethylene monoclinic tablets carboxamide see.Acrylamide 

Ethylenenaphthalene see. . .Acenaphthene 

1,8-Ethylenenaphthalene see. . .Acenaphthene 

yoer/'-Ethylenenaphthalene see. . .Acenaphthene 

Ethylene (oxyde d') (French) see. . .Ethylene Oxide 

1,3-Ethylenethiourea see. . .Ethylene Thiourea 

/V,yV '-Ethylenethiourea see. . .Ethylene Thiourea 

Ethyl ester of 4,4 '-dichlorobenzil ic acid see. 

Chlorobenzilate 

Ethyl ester of O, O-dimethyldi thiophosphoryl α-phenyl 

acetate acid see. . .Phenthoate 

5-Ethyl ester hexahydro-1 /7-azepine- l -carbothioioate 

see. . .Molinate 

3-Ethyl-2-(5-(3-ethyl-2-benzothiazolinylidene)-1,3-

pentadienyl)benzothiazolium iodide see. . .Dithiazanine 

Iodide 

5-Ethyl-/V-ethyl- jV-cyclohexylthiolcarbamate see. 

Cycloate 

Ο,Ο,-Ethyl 5-2(ethylthio)ethylphosphorodithioate see. 

Disulfoton 

O-Ethyl 5,5-dipropyl phosphorodi thioate see. . .Ethoprop 

O-Ethyl 5,5-dipropyl di thiophosphate see. . .Ethoprop 

Ethylformiaat (Dutch) see. . .Ethyl Formate 

Ethyl formic ester see. . .Ethyl Formate 

Ethyl green see. . .C.I. Basic Green 1 

Ethyl guthion see. . .Azinphos-ethyl 

5-Ethyl hexahydro-1/Y-azepine-l-carbothioate see. 

Molinate 

5-Ethyi hexahydro-1-carbothioic see. . .Molinate 

Ethyl 1-hexamethyleneiminecarbothiolate see. . .Molinate 

5-Ethyl 1 -hexamethyleneiminothiocarbamate 

see.Molinate 

5-Ethyl /V-hexamethyleneiminothiocarbamate see. 

Molinate 

5-Ethyl yV,/V-hexamethyleneiminothiocarbainale see. 

Molinate 

2,4,5-t Ethylhexyl ester see. . .2,4,5-Trichloro 

phenoxyacetic Acid, Esters 

Ethyl 2-[4-(6-chloro-2-quinoxalyloxy)phenoxy]propionate 

see. . .Quizalofop-Ethyl 

Ethyl 0-[5-(2-chloro-a,a,a-tr if luoro-/?-tolyloxy)-2-

nitrobenzoyl]-i//-lactate see. . .Lactofen 

5-Ethyl cyclohexylethylthiocarbamate see. . .Cycloate 

Ethyl 4-(cyclopropylhydroxymethylene)-3,5-

dioxocyclohexanecarboxylate see. . .Cimectacarb 

/?,/?-Ethyl D D D see. . .Ethylan 

/?,/?'-EthyI-DDD see. . .Ethylan 

Ethyl 4,4 '-dichlorobenzilate see. . .Chlorobenzilate 

Ethyl-p.jo'-dichlorobenzilate see. . .Chlorobenzilate 

Ethyl-4,4'-dichlorodiphenyl glycollate see. 

Chlorobenzilate 

Ethyl-4,4'-dichlorophenyl glycollate see. .Chlorobenzilate 

Ethyl [((((2,3-dihydro-2,2-dimethyl-7-benzofuranyl)oxy) 

carbonyl)methylamino)thio]-/V-(l-methy lethyl)-//-alanine 

s e e . . .Benfuracarb 

Ethyl A,-(2,3-dihydro-2,2-dimethylbeiizofura/V-7-

yloxycarbonyl(methyl)aminothio)-/V-isopiOpyl-/3-alaninate 

s e e . . .Benfuracarb 

5-Ethyldiisobutyl th iocarbamate see. . .Butylate 

5-Ethyl /V,/V-diisobutylthiocarbamate see. . .Butylate 

Ethyl-/V,yV-diisobutyl thiolcarbamate see. . .Butylate 

Ethyl-a-[(dimethoxyphosphenothioyl] thio)benzeneacetate 

see. . .Phenthoate 

E thy l -0 ,0 -d imethyI phosphorodi thioylphenyl acetate see. 

Phenthoate 

5-Ethyl dipropylcarbamothioate see. . .EPTC 

Ethyl dipropyl thiocarbamate see. . .EPTC 

5-Ethyl dipropylthiocarbamate s e e . . .EPTC 

5-Ethyl-/V,/V-di-/V-propylthiocarbamate see. . .EPTC 

Ethyl /V,/V-dipropylthiocarbamate see. . .EPTC 

Ethyl di-yV-propylthiolcarbamate see. . .EPTC 

Ethyl iV,/V-dipropylthiolcarbamate see. . .EPTC 

Ethyl /V,N-di-jV-propylthiolcarbamate see. . .EPTC 

O-Ethyl 5,5-[di(sec-butyl)]phosphorodithioate see. 

Cadusafos 

Ethyldithiourame see. . .Disulfiram 

Ethyldithiurame see. . .Disulfiram 

Ethyleendichloride (Dutch) see. . .Ethylene Dichloride 

Ethyleenoxide (Dutch) see. . .Ethylene Oxide 

Ethyle (formiate D ' ) (French) see. . .Ethyl Formate 

1,1 -Ethylene 2,2-dipyridylium dibromide see. . .Diquat 

Ethylene aldehyde see. . .Acrolein 

l , l ' -Ethylene-2,2 ' -bipyr idyl iumdibromide see. . .Diquat 

l , l ' -Ethylene-2,2 ' -bipyridyl ium dibromide s e e . . .Diquat 

Dibromide 

Ethylenebis(di thiocarbamato), manganese see .Maneb 

Ethylenebis(di thiocarbamato)zinc see. . .Zineb 

Ethylenebis(dithiocarbamic acid), manganese salt see. . 

.Maneb 

Ethylenebis(di thiocarbamic acid manganese zinc complex 

(8C1) see. . .Mancozeb 

Ethylenebis(di thiocarbamic acid), zinc salt see.Zineb 

Ν, /V-Ethyle ne bis(di thiocarbamate de sodium) (French) 

see. . .Nabam 

Ethylenebisdithiocarbamate manganese see. . .Maneb 
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Ethylhexyl-2,4,5-t see. . .2 ,4,5-Trichlorophenoxyacetic 

Acid, Esters 

2-Ethylhexyl 2,4,5-tr ichlorophenoxyacetate see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

Ethyl 2-hydroxy-2,2-bis(4-chlorophenyl)acetate see. 

Chlorobenzilate 

Ethyl m-hydroxycarbanilate carbanilate see. 

Desmedipham 

O-Ethyl 0- (2- i sopropoxycarbonyl ) 

phenyl isopropylphosphoramidothioate see. . .Isofenphos 

(±)-5-Ethyl-2-(4- isopropyl-4-methyl-5-a\O-1H-

imidazolin-2-yl)nicotinic acid (ammonium salt) see. 

Imazethapyr 

(±)-5-Ethyl-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-

2-yl)nicotinic acid see. . . Imazethapyr 

d-N- Ethyl lactam ide carbanilate (ester) see. .Carbetamide 

Ethyl mercap tophenyiace ta te -0 ,0 -d imethy l 

phosphorocithioate see. . .Phenthoate 

5 -Ethy lmercap tophenylace ta te -0 ,0 -

dimethylphosphorodithioate see. . .Phenthoate 

O-Ethyl 0-(4-(methylmercapto)phenyl)-5-A'-

propylphosphorothionothiolate see. . .Sulprofos 

Ethylmercuric chloride see. . .Ethyl Mercuric Chloride 

Ethylmercury chloride see. . .Ethyl Mercuric Chloride 

Ethyl methanoate see. . .Ethyl Formate 

Ethyl methylene phosphorodi thioate see. . .Ethion 

2'-Ethyl-6'-rnethyl-A , -(ethoxymethyl)-2-chloroacetanilide 

see. . .Acetochlor 

2-Ethyl-6-methyl-l -N-(2-methoxy-1 -

methylethyl)chloroacetanil ide see. . .Metolachlor 

7V-Ethyl-A'-(2-methyl-2-propenyl)-2,6-dinitro-4-

(tr if luoromethyl)benzenamine see. . .Ethalfluralin 

N-3-( 1 -Ethyl-1 -methylpropy l)-5-isoxazoly 1-2,6-

dimethoxybenzamide see. . .Isoxaben 

/V-[3-( 1 -Ethyl-1 -methylpropyl)-5-isoxazolyl]-2,6-

dimethoxybenzamide see. . .Isoxaben 

Ethyl 3-methyl-4-(methyIthio)phenyl( l -

methylethyOphosphoramidate see. . .Fenamiphos 

O-Ethyl 0-(4-(methyl thio)phenyl) 5-propyl 

phosphorodithioate see. . .Sulprofos 

O-Ethyl 0-(4-(methyl thio)phenyl)phosphorodi thioic acid 

5-propyl ester see. . .Sulprofos 

O-Ethyl 0-(4-methyl th iophenyl) 5-propyl di thiophosphate 

see. . .Sulprofos 

Ethyl 4-(methyl thio)-m-tolyl isopropylphosphoramidate 

see. . .Fenamiphos 

0-Ethyl-0-[(4-ni t rofenyl)-fenyl]monothiofosfonaat 

(Dutch) see. . .EPN 

0-Ethyl-0-[(4-ni trofenyl)-fenyl]monothiofosfonaat 

(Dutch) see. . .EPN 

Ethyl-/?-nitrophenyl benzenethionophosphate see. . .EPN 

Ethyl-p-nitrophenyl benzenethiophosphonate see. . .EPN 

Ethyl-p-nitrophenyl e thylphosphate see. . .Paraoxon 

O-Ethyl-O-p-nitrophenyl phenylphosphonothioate see. 

EPN 

0-Ethyl -0- (4-n i t rophenyl 

phenyl)phenylphosphonothioate see. . .EPN 

Ethyl-/7-nitrophenyI phenylphosphonothioate see. . .EPN 

0-Ethyl-0-/?-ni t rophenyl phenylphosphonothioate see. 

EPN 

Ethyl-p-nitrophenyl th ionobenzenephosphate see. . .EPN 

0-EthyI-0- (4-n i t rophenyl ) -benzeneth ionophosphonate 

see. . .EPN 

Ethyl-p-ni t rophenylbenzenethionophosphonate see. .EPN 

Ethyl paraoxon see. . .Paraoxon 

Ethyl parathion see. . .Parathion 

E T H Y L P A R A T H I O N see. . .Parathion 

/V-Ethylperfluorooctanesulfonamide see. . .Sulfluamid 

5-Ethyl perhydroazepin-1-carbothioate see. . .Molinate 

5-Ethyl perhydroazepine- l - th iocarboxyla te see.Molinate 

Ethyl [2-(4-phenoxyphenoxy)ethyl]carbamate see. 

Fenoxycarb 

Ethyl[2-(p-phenoxyphenoxy)ethyl]carbamate see. 

Fenoxycarb 

Ethyl 2-( />phenoxyphenoxy)ethyl carbamate see. 

Fenoxycarb 

/V-Ethyl-2-[((phenylamino)carbonyl)oxy]propanamide, (d) 

isomer see. . .Carbetamide 

(R)-A / -Ethyl-2-[((phenylamino)carbonyl)oxy]propanamide 

see. . .Carbetamide 

Ethyl phenylcarbamoyloxyphenylcarbamate see. 

Desmedipham 

O-Ethyl-5-phenyl e thyldi thiophosphonate see. . .Fonofos 

O-Ethyl-5-phenyl e thylphosphonodithioate see. .Fonofos 

0-Ethyl-5-phenyl(RS)-e thylphosphonodi th ioate see. 

Fonofos 

O-Ethyl phenyl-p-ni t rophenyl thiophosphonate see. .EPN 

Ethyl pirimiphos see. . .Pirimiphos-ethyl 

N-( l -Ethylpropyi)-3,4-dimethyl-2,6-dini t roanal ine see. 

Pendimethalin 

yV-(l-Ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine 

see. . .Pendimethalin 

/V-(l-Ethylpropyl)-2,6-dinitro-3,4-xylidine see. 

Pendimethalin 

Ethyl pyrophosphate , tetra- see. . .TEPP 

Ethyl rhodanate see. . .Ethylthiocyanate 

5-[2-(Ethylsulfinyl)ethyl] Ο,Ο-dimethyl ester 

phosphorothioic acid see. . .Demeton-methyl 

S-2-Ethylsulfinylethyl Ο,Ο-dimethyl phosphorothioate 

see. . .Demeton-methyl 

5-[2-(Ethylsulf inyl)e thyl]0 ,0-dimethyl phosphorothioate 

see. . .Demeton-methyl 

S-(2-(Ethylsulfinyl)ethyl) Ο,Ο-dimethyl phosphorothioate 

see. . .Demeton-methyl 

Ethyl sulfocyanate see. . .Ethylthiocyanate 

S-2-Ethylsulphinylethyl Ο,Ο-dimethyl phosphorothioate 

see. . .Demeton-methyl 

Ethyl tetraphosphate see. . .Hexaethyl Tetraphosphate 

Ethyl tetraphosphate, hexa- see. . .Hexaethyl 

Tetraphosphate 

2-(Ethylthio)-4,6-bis(isopropylamino)-5-tr iazine see. 

Dipropetryn 

Ethylthiodemeton see. . .Disulfoton 

5-(2-(Ethyl th io)e thyl ) -0 ,0-dimethylphosphorothioate 

see. . .Demeton-methyl 
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0-(2-(Ethylthio)ethyl) Ο,Ο-dimethyl phosphorothioate 

see. . .Demeton-methyl 

S (and 0 ) -2 - (E thy l th io )e thy l -0 ,0 -d imethy l 

phosphorothioate see. . .Demeton-methyl 

S-(2-(Ethylthio)ethyl)dimethyl phosphorothiolate see. 

Demeton-methyl 

5-2-(Ethylthio)ethyl Ο,Ο-diethylester of 

phosphorodithioic acid see. . .Disulfoton 

S-(2-(Ethylthio)ethy! phosphoric acid see. . .Ο,Ο-diethyl 

ester see. . .Demeton 

,S'-(2-(Ethylthio)ethyl Ο,Ο-diethyl thiophosphate see. 

Demeton 

0-(2-(Ethylthio)ethyl) Ο,Ο-diethyl thiophosphate see. 

Demeton 

5-(2-(Ethyl th io)e thyl ) -0 ,0-dimethyl th iophosphosphate 

see. . .Demeton-methyl 

Ethylthiomelton sulfoxide see. . .Oxydisulfoton 

Ethyl thiophanate see. . .Thiophanate-methyl 

Ethyl th iopyrophosphate see. . .Sulfotepp 

Ethyl thiram see. . .Disulfiram 

Ethyl thiudad see. . .Disulfiram 

Ethyl thiurad see. . .Disulfiram 

Ethyltrianol see. . .Tebuconazole 

Ethyl t r ichlorophenylethylphosphonothioate see. 

Trichloronate 

0-Ethyl -0-2 ,4 ,5- t r ichlorophenyl ethyl-phosphonothioate 

see. . .Trichloronate 

Ethyl (E,E)-3,7,\ l - t r imethyl-2,4-dodecadienoate see. 

Hydroprene 

Ethyl (2£ ,4£ ) -3 ,7 , l l - t r imethyl-dodeca-2-4-dienoate see. 

Hydroprene 

Ethyl (2£ ,4£ ) -3 ,7 , l l - t r imethyl-2,4-dodecadienoate see. 

Hydroprene 

Ethyl (2£,4£,7,S)-tr irnethyl-2,4-dodecadienoate see. 

Hydroprene 

Ethyl tuads see. . .Disulfiram 

Ethyl tuex see. . .Disulfiram 

Ethyl zimate see. . .Zineb 

ETICOL® see. . .Paraoxon 

Etil azinfos (Spanish) see. . .Azinphos-ethyl 

Etile (Formiato di) (Italian) see. . .Ethyl Formate 

A',A"-Etilen-bis(ditiocarbammato) di manganese (Italian) 

see. . .Maneb 

Etilene (ossido di) (Italian) see. . .Ethylene Oxide 

Etilentiourea (Spanish) see. . .Ethylene Thiourea 

ETILON® see. . .Parathion 

Etiltriazotion see. . .Azinphos-ethyl see. . .Azinphos-

ethyl 

ETIOL® see. . .Malathion 

Etion (Spanish) see. . .Ethion 

E T M T see. . .Etridiazole 

E T O see. . .Ethylene Oxide 

Etofenprox see. . .Ethofenprox 

Etridiazole see. . .Etridiazole 

ETROLENE® see. . .Ronnel 

ETSAN® see. . .Cycloate 

ETU see. . .Ethylene Thiourea 

Etylenu Tlenek (Polish) see. . .Ethylene Oxide 

E U L A N SP® see. . .Cyfluthrin 

EUREX® see. . .Cycloate 

EUXYL®-K-100 see. . .Benzyl Alcohol 

EVAU-SUPERFALL® see. . .Sodium Chlorate 

E V E G F R U FOSMITE® see. . .Ethion 

EVERCIDE® see. . .Esfenvalerate 

EVERCIDE® see. . .Fenvalerate 

E V E R C I D E INTERMEDIATE® 2265 see. .Tetramethrin 

E V E R S H I E L D C A P T A N / M A L A T H I O N ® see .Malathion 

E V E R S H I E L D Τ SEED P R O T E C T O R A N T ® see.Thiram 

EVIK.® see. . .Ametryn 

EVIPOL® see. . .Cyproconazole 

EVITAL® see. . .Norflurazon 

EVITS® see. . .Phosphoric Acid 

EVOLA® see. . .ycora-Dichlorobenzene 

EVOLVE® see. . .Cymoxanil 

EVOLVE® see. . .Mancozeb 

EVOLVE® see. . .Thiophanate-Methyl 

EXAGAMA® see. . .Lindane 

EXATHIOS® see. . .Malathion 

EXCALIBER® see. . . /ami/o-Cyhalothrin 

EXCEED® see. . .Primisulfuron-Methyl 

EXCEL® see. . .Fenoxaprop-ethyl 

EXCELCIDE® see. . .Mevinphos 

EXCEL-S-PLUS® see. . .Oryzalin 

EXHORAN® see. . .Disulfiram 

EXHORRAN® see. . .Disulfiram 

EXILIS® see. . .6-Benzaldenine 

EXODIN® see. . .Diazinon 

EXOFENE® see. . .Hexachlorophene 

EXOL1T LPKN® 275 see. . .Phosphorus 

E X O L I T VPK-N®361 see. . .Phosphorus 

E X O L I T E ® 4 0 5 see. . .Phosphorus 

EXOTHERM® see. . .Chlorothalonil 

E X O T H E R M TERMIL® see. . .Chlorothalonil 

EXOTHION® see. . .Endothion 

EXP 419® see. . .Mecoprop 

EXP 31039B® see. . .Cyclanilide 

EXPAND® see. . .Sethoxydim 

EXPEDITE® see. . .Oryzalin 

E X P E R I M E N T A L H E R B I C I D E 732® see. . .Terbacil 

E X P E R I M E N T A L I N S E C T I C I D E 391 1® see. . .Phorate 

E X P E R I M E N T A L I N S E C T I C I D E 7744® see. . .Carbaryl 

E X P E R I M E N T A L N E M A T O C I D E 18,133® see. 

Thionazin 

EXPORSAN® see. . .Bensulide 

EXPRESS® sec. . .Thifensulfuron Methyl 

EXPRESS® see. . .Tribenuron-Methyl 

EXPRESS®-75 DF see. . .Tribenuron-Methyl 

Exsiccated ferrous sulfate see. . .Ferrous Sulfate 

Exsiccated ferrous sulphate see. . .Ferrous Sulfate 

E X T E R M A T H I O N ® see. . .Malathion 

E X T E R R A R E Q U I E M T E R M I T E BAIT® see. 

Chlorfluazuron 

E X T H R I N FMC 249® see. . .Allethrin 

EXTINGUISH® see. . .Methoprene 

EXTRAR® see. . .Dinitro-o-cresol ( D N O C ) 

EXTRAX® see. . .Rotenone 
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EXTRAZINE® see. . .Cyanazine 

EXTREME® see. . . Imazethapyr 

E-Z-EX® see. . .Thiabendazole 

E-Z FLO® see. . .Endosulfan 

E-Z-FLO® see. . .Methyl Parathion 

E-Z FLO® see. . .Zinc Phosphide 

E-Z-OFF® see. . .Magnesium Chlorate 

E-Z-OFF® D see. . .Tribufos 

E Z Y - P I C K I N ' C O T T O N DEFOLIANT® see. .Cacodylic 

Acid 

- F¬ 
F 10® see. . .Maneb 

F 461® see. . .Oxycarboxin 

F 735® see. . .Carboxin 

F 1991® see. . .Benomyl 

F 2636 see. . .Halosulfuron-methyl 

F 2966® see. . .Mancozeb 

F 5384® see. . .Bensulfuron-methyl 

F 6285® see. . .Sulfentrazone 

FA see. . .Formaldehyde 

FAA see. . .Acetylaminofluorene 

2-FAA see. . .Acetylaminofluorene 

FAA see. . .Fluoroacetamide 

FAA see. . .Fluoroacetic Acid 

FAC® see. . .Prothoate 

FAC® 20 see. . .Prothoate 

FACET® see. . .Quinclorac 

FACTOR® see. . .Prodiamine 

FAIR 30® see. . .Maleic Hydrazide 

FAIR PLUS® see. . .Maleic Hydrazide 

FAIR PS® see. . .Maleic Hydrazide 

FALGRO® see. . .Gibberell ic Acid 

FALIGRUEN® see. . .Copper Oxychlor ide 

FALITHION® see. . .Fenitrothion 

FALITIRAM® see. . .Thiram 

FALKITOL® see. . .Hexachloroethane 

FALL OUT® see. . .Methyl Parathion 

F A L L O W M A S T E R ® see. . .Dicamba 

F A L L O W MASTER® see. . .Glyphosate 

FALL® see. . .Sodium Chlorate 

FAMFOS® see. . .Famphur 

Famfur (Spanish) see. . .Famphur 

FAMIX® see. . .Famphur 

FAMOPHOS® see. . .Famphur 

F A M O P H O S WARBEX® see. . .Famphur 

FAMPHOS® see. . .Famphur 

FANATE® see. . .Thiophanate-Methyl 

FANFOS® see. . .Famphur 

FANICIDE® see. . .Dinoseb 

FANNOFORM® see. . .Formaldehyde 

FANTERRIN® see. . .Oxytetracycline Calcium 

FAP® see. . .Kinetin (Cytokinin) 

FAR-GO® see. . .Triallate 

FARMANEB® see. . .Maneb 

F A R M C O DIURON® see. . .Diuron 

FARMCO® see. . .Amitrole 

FARMCO® see. . .2,4-D 

FARMCO® A T R A Z I N E see. . .Atrazine 

F A R M C O F E N C E RIDER® see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

F A R M C O PROPANIL® see. . .Propanil 

F A R M O N PDQ® see. . .Diquat 

F A R M O N PDQ® see. . .Diquat Dibromide 

FARMOZ® see. . .Aluminum Phosphide 

F A R T O X ® see. . .Quintozene 

Fasciolin see. . .Carbon Tetrachlor ide 

FASCIOLIN® see. . .Hexachloroethane 

F A S C O P A R I S GREEN® see. . .Copper Acetoarsenite 

FASCO-TERPENE® see. . .Toxaphene 

FAS-NOX® see. . .Quinclorac 

FASTAC® see. . .a/>/za-Cypermethrin 

FASTAC® see. . .Cypermethrin 

FASTER® see. . .Fomesafen 

FATAL® see. . .DCPA 

FATEL® see. . A c e p h a t e 

FB/2® see. . .Diquat 

FB/2® see. . .Diquat Dibromide 

FBC® see. . .Quizalofop-Ethyl 

FBC® P R O T E C T A N T F U N G I C I D E see. . .Zineb 

F.C® F O R M U L A S see. . .Carbon Tetrachloride 

FCR 1272® see. . .Cyfluthrin 

FDA 1446 see. . .Allethrins 

FDA 1541 see. . .EPTC 

FDA 0101 see. . .Sodium Fluoride 

FDN® see. . .Diphenamid 

FECAMA® see. . .Dichlorvos 

FECUNDAL® 100EC see. . .Imazalil 

Feeno see. . .Phenothiazine 

FEGLOX® see. . .Diquat 

FEGLOX® see. . .Diquat Dibromide 

FEKAMA® see. . .Dichlorvos 

FELAN® see. . .Molinate 

F E M A No. 2097 see. . .Anisole 

F e m m a see. . .Phenylmercury Acetate 

FENAB® see. . .Fenac 

FEN-ALL® see. . .Trichlorobenzoic Acid 

FENAM® see. . .Diphenamid 

FEN A M IN® see. . .Atrazine 

FENAMINE® see. . .Amitrole 

FENAMINE® F E N A T R O L ® see. . .Atrazine 

FENAMINOSULF® see. . .Fenaminosulf 

FENATROL® see. . .Fenac 

FENAVAR® see. . A m i t r o l e 

Fenbutat in-oxyde see. . .Fenbutatin Oxide 

FENCAL® see. . .Calcium Arsenate 

F E N C E RIDER® see. . .2,4,5-T 

Fenchloorfos (Dutch) see. . .Ronnel 

Fenchlorfos see. . .Ronnel 

Fenchlorfosu (Polish) see. . .Ronnel 

Fenchlorophos see. . .Ronnel 

Fenchlorphos see. . .Ronnel 

FEN DON A® see. . .α/ρΑα-Cypermethrin 

FENETHANIL® see. . .Fenbuconazole 

Fenetrazole see. . .Tebuconazole 
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FENITEX® see. . .Fenitrothion 

FENITOX® see. . .Fenitrothion 

Fenitrotion (Hungarian) s e e . . .Fenitrothion 

FENKILL® see. . .Fenvalerate 

Fenmedifam see. . .Phenmedipham 

FENNOSAN® Β 100 s e e . . .Dazomet 

FENNOTOX® see. . .Heptachlor 

FENOBCARB® see. . .BPMC 

FENOBUCARB® see. . .BPMC 

FENOC1L® see. . .Bromacil 

Fenolovo acetate see. . .Triphenyltin Compounds 

FENOLOVO® see. . .Fentin Hydroxide 

FENOMORE® see. . .Silvex 

F E N O P H O S P H O N ® see. . .Trichloronate 

Fenoprop see. . .Silvex 

FENOPROP® see. . .Silvex 

Fenothiazine (Dutch) see. . .Phenothiazine 

Fenothrin see. . .D-Phenothrin 

Fenothrin, (±)- s e e . . .D-Phenothrin 

Fenothrin, {+)-cis,trans- see. . .D-Phenothrin 

(+)-cis,trans-Fenothnn see. . .D-Phenothrin 

Fenotiazina (Italian) see. . .Phenothiazine 

FENOVERM® see. . .Phenothiazine 

FENOXYPROP® see. . .Fenoxaprop-ethyl 

FENPROPANATE® see. . .Fenpropathrin 

Fenpyrate see. . .Pyridate 

FENSTAN® s e e . . .Fenitrothion 

Fenthoate s e e . . .Phenthoate 

FENTIAZIN® see. . .Phenothiazine 

Fentin s e e . . .Fentin Hydroxide 

Fentin s e e . . .Triphenyltin Compounds 

Fentin acetaat (Dutch) see. . .Triphenyltin Compounds 

Fentin acetat (German) see. . .Triphenyltin Compounds 

Fentin acetate see. . .Triphenyltin Compounds 

Fentin chloride see. . .Triphenyltin Compounds 

Fentine acetate (French) see. . .Triphenyltin Compounds 

Fentin hydroxide see. . .Triphenyltin Compounds 

Fenvalerate Α-a see. . .Esfenvalerate 

s-Fenvalerate (5)-a-cyano-3-phenoxybenzyl (5)-2-(4-

chlorophenyl)-3-methylbutyrate see. . .Esfenvalerate 

Fenvaleriato (Spanish) see. . .Fenvalerate 

Fenylmercuriacetat (Czech) see. . .Phenylmercury 

Acetate 

FEOSOL® see. . .Ferrous Sulfate 

FEOSPAN® see. . .Ferrous Sulfate 

Ferbam, iron salt see. . .Ferbam 

F E R B A M 50® see. . .Ferbam 

FERBECK® see. . .Ferbam 

FER-IN-SOL® see. . .Ferrous Sulfate 

FERKETHION® see. . .Dimethoate 

F E R M A T E F E R B A M FUNGICIDE® see. . .Ferbam 

FERMIDE® see. . .Thiram 

FERMOCIDE® see. . .Ferbam 

FERNACOL® see. . .Thiram 

FERNASAN® s e e . . .Thiram 

FERNESTA® see. . .2,4-D 

FERNEX® see. . .Pirimiphos-Ethyl 

FERNIDE® see. . .Thiram 

F E R N I M I N E see. . .2,4-D 

FERNOS® see. . .Pirimicarb 

FERNOXONE® see. . .2,4-D 

FERRADOUR® see. . .Ferbam 

FERRADOW® see. . .Ferbam 

FERRALYN® see. . .Ferrous Sulfate 

FERRIAMICIDE® see. . .Mirex 

Ferric dimethyl di thiocarbamate see. . .Ferbam 

F E R R O - G R A D U M E T ® see. . .Ferrous Sulfate 

Ferro-theron see. . .Ferrous Sulfate 

Ferrosulfat (German) see. . .Ferrous Sulfate 

Ferrosulfate see. . .Ferrous Sulfate 

Ferrosulphate see. . .Ferrous Sulfate 

Ferrous sulphate (1:1) see. . .Ferrous Sulfate 

Fersolate see. . .Ferrous Sulfate 

FERTI-LOME® see. . .Sodium Methanearsonate 

( M S M A ) 

FERVINAL® see. . .Sethoxydim 

FERXONE® see. . .2,4-D 

FESDAN® 

FEZUDIN® see. . .Diazinon 

FF4961® see. . .Imazalil 

FF6135 ' H E R B I C I D E 326® see. . .Linuron 

F.i.a. G R A I N FUMIGANT® see. . .Carbon Tetrachloride 

FI C L O R 71® see. . .Dichloroisocyanuric Acid 

FICAM® see. . .Bendiocarb 

FIDIS® see. . .Propiconazole 

FIELD MASTER® see. . .Atrazine 

F IELD MASTER® see. . .Glyphosate 

FILARIOL® see. . .Bromophos-ethyl 

FILITOX® see. . .Methamidophos 

FINAVEN® see. . .Difenzoquat 

FINESSE® see. . .Chlorsulfuron 

FINESSE® see. . .Metsulfuron-methyl 

FINISH® see. . .Cyclanilide 

FINISH® see. . .Ethephon 

FINITRON® see. . .Sulfluamid 

Fintin acetato (Italian) see. . .Triphenyltin Compounds 

Fintin hydroxid (German) see. . .Fentin Hydroxide 

Fintin hydroxid (German) see. . .Triphenyltin 

Compounds 

Fintine hydroxyde (French) see. . .Fentin Hydroxide 

Fintine hydroxyde (French) see. . .Triphenyltin 

Compounds 

Fintin hydroxyde (Dutch) see. . .Triphenyltin Compounds 

Fintin idrossido (Italian) see. . .Triphenyltin Compounds 

FINTROL® see. . .Antimycin A 

FIREBAN® s e e . . .Phosmet 

FIREMAN® see. . .Oxytetracycline Calcium 

FIRE POWER® see. . .Glyphosate 

FIRE POWER® see. . .Oxyfluorfen 

FIRMOTOX® see. . .Pyrethrins or Pyrethrum 

FIRST C U T No. 8® see. . .Ammonium Nitrate 

FIRSTLINE® see. . .Sulfluamid 

FIRSTRATE® see. . .Cloransulam-methyl 

FISH-TOX® see. . .Rotenone 

F ISONS B25® see. . .Barban 



 

FISONS G R E E N F L Y A N D B L A C K F L Y KILLER® 

see.Malathion 

F ISONS NC® 2964 see. . .Methidathion 

Fisostigmina (Spanish) s e e . . .Physost igmine 

FITOSOL® see. . .Trichloronate 

FL see. . .Metoxuron 

FLAC® see. . .Calcium Arsenate 

FLAGON® s e e . . .Bromoxynil 

FLAME PLUS® s e e . . .Glyphosate 

FLAVIN-SANDOZ® see. . .Dinitro-o-cresol ( D N O C ) 

FLEATROL® see. . .Methoprene 

FLECTRON® see. . .Cypermethrin 

FLEXIDOR® see. . .Isoxaben 

FLEXLAN® see. . .Oryzalin 

FLEXLAN® see. . .Trifluralin 

F L E X S T A R see. . .Fomesafen 

FLEX® see. . .Fomesafen 

FLIBOL E® see. . .Trichlorfon 

F L I E G E N T E L L E ® see. . .Trichlorfon 

FLINT® see. . .Cyproconazole 

FLINT® see. . .Trifluralin 

FLIT® 406 see. . .Captan 

FLO-MET® see. . .Fluometuron 

FLOMORE® (butyl ester) see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

FLO-PRO IMZ® see. . .Imazalil 

FLO PRO Τ S E E D PROTECTANT® see. . .Thiram 

FLO PRO V S E E D P R O T E C T A N T ® see. . .Carboxin 

FLORA® see. . .Trifluralin 

FLORALTONE® (with 2,3,5-tr i iodobenzoic acid) 

see.Gibberellic Acid 

FLORDIMEX® see. . .Ethephon 

FLOREL® see. . .Ethephon 

FLORGIB® see. . .Gibberell ic Acid 

FLORIDINE® see. . .Sodium Fluoride 

FLOROCID® see. . .Sodium Fluoride 

Floropryl see. . .Isofluorphate 

FLOTILLA® see. . .Vinclozolin 

FLO TIN 4L® see. . .Fentin Hydroxide 

FLO TIN 4L® see. . .Triphenyltin Compounds 

FLOUR-O-KOTE® s e e . . .Sodium Fluoride 

Flour sulphur see. . .Sulfur 

F L O W A B L E ATRAZINE® see. . .Atrazine 

Flowers of sulphur see. . .Sulfur 

F L O W M A S T E R ® see. . .Dicamba 

FLOZENGES® see. . .Sodium Fluoride 

FL-TABS® s e e . . .Sodium Fluoride 

F L U A Z I N A M 50 WP® see. . .Fluazinam® 

FLUBALEX® see. . .Benefin 

Fluenethyl see. . .Fluenetil 

Fluenyl see. . .Fluenetil 

Flufenacet see. . .Thiafluamide 

Flukoids see. . .Carbon Tetrachloride 

Fluoacetato sodico (Spanish) see. . .Sodium 

Fluoroacetate 

2-3 see. . .Fluoetanol (Spanish) see. . .Ethylene 

Fluorohydrin 

Fluophosphoric acid di(dimethylamide) s e e . . .Dimefox 
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Fluophosphoric acid see. . .diisopropyl ester 

see.Isofluorphate 

Fluoracetato di sodio (Italian) see. . .Sodium 

Fluoroacetate 

FLUORAKIL® 3 see. . .Sodium Fluoroacetate 

F L U O R A K I L 100® s e e . . .Fluoroacetamide 

FLUORAL® see. . .Sodium Fluoride 

2-Fluorenylacetamide see. . .Acetylaminofluorene 

i¥-2-Fluoren-2-yl acetamide see. . Acety laminof luorene 

Fluoressigsaeure (German) see. . .Sodium Fluoroacetate 

FLUORGUARD® see. . .Sulfluamid 

Fluorhydric acid see. . .Hydrogen Fluoride 

Fluoric Acid see. . .Hydrogen Fluoride 

Fluorid sodny (Czech) sec. . .Sodium Fluoride 

FLUORIDENT® see. . .Sodium Fluoride 

FLUORIGARD® see. . .Sodium Fluoride 

FLUORINEED® see. . .Sodium Fluoride 

FLUORINSE® see. . .Sodium Fluoride 

FLUORITAB® s e e . . .Sodium Fluoride 

2-Fluoroacetamide s e e . . .Fluoroacetamide 

Fluoroacetate see. . .Fluoroacetic Acid 

2-Fluoroacetic acid see. . .Fluoroacetic Acid 

Fluoroacetic acid amide see. . .Fluoroacetamide 

Fluoroacetic acid, sodium salt see. . .Sodium 

Fluoroacetate 

Fluorocythrin see. . .Flucythrinate 

Fluorodiisopropyl phosphate see. . .Isofluorphate 

Fluoroethanoic acid see. . .Fluoroacetic Acid 

/3-FIuoroethanol see. . .Ethylene Fluorohydrin 

/?-Fluoroethyl-4-biphenylacetate see. . .Fluenetil 

Fluoroethylic ester of xenylacetic acid see. . .Fluenetil 

N-(4-Fluorophenyl)- /V-(l-methylethyl)-2[(5-

(trifluoromethyl)-l ,3,4-thiadiazol-2-yl)oxy]acetamide 

benzoate see. . .Thiafluamide 

Fluoropryl see. . .Isofluorphate 

Fluorotributylstannane see. . .Tributyltin Fluoride 

Fluoruro de hidrogeno (Spanish) see. . .Hydrogen 

Fluoride 

Fluorure de potassium (French) see. . .Potassium 

Fluoride 

Fluorure de sodium (French) see. . .Sodium Fluoride 

Fluoruro de sulfurilo (Spanish) see. . .Sulfur Fluoride 

Fluorure de sulfuryle (French) see. . .Sulfur Fluoride 

Fluorure de jV,/V,/V',/V-tetramethyle phosphoro-diamide 

(French) s e e . . .Dimefox 

Fluoruro sodico (Spanish) see. . .Sodium Fluoride 

Fluosilicate de ammonium (French) see. . A m m o n i u m 

Hexafluorosilicate 

Fluosilicato amonico (Spanish) see. . A m m o n i u m 

Hexafluorosilicate 

Fluostigmine see. . .Isofluorphate 

FLURA-GEL® see. . .Sodium Fluoride 

FLURCARE® see. . .Sodium Fluoride 

F L U R E N E SE® see. . .Trifluralin 

2-Fluroethanol see. . .Ethylene Fluorohydrin 

FLUTRIX® see. . .Trifluralin 

FLUX MAAG® see. . .Nicotine 

FLYBANDS® see. . .Dimetilan 
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FOMESAFEN® S O D I U M see. . .Fomesafen 

F O N T 360® see. . .Glyphosate 

Foraat (Dutch) see. . .Phorate 

Forato (Spanish) see. . .Phorate 

FORCE® see. . .Tefluthrin 

F O R E D E X 75® see. . .2,4-D 

FORE® see. . .Mancozeb 

FORLIN® see. . .Hexachlorocyclohexanes 

FORLIN® see. . .Lindane 

Formaldehido (Spanish) see. . .Formaldehyde 

Formaldehyd (Czech) see. . .Formaldehyde 

Formaldehyd (Polish) see. . .Formaldehyde 

Formalin see. . .Formaldehyde 

Formalin 40 see. . .Formaldehyde 

Formalina (Italian, .Spanish) see. . .Formaldehyde 

Formaline (German) see. . .Formaldehyde 

FORMAL® see. . .Malathion 

FORMAL1TH® see. . .Formaldehyde 

Formalin-loesungen (German) see. . .Formaldehyde 

FORMALSOL® s e e . . .Thiram 

Formamide see. . . l , r-dithiobis( iV,/V-dimethylthio-

see. Thiram 

Formamidine, /V '-(4-chloro-o-tolyl)-/V,A '-dirnethyl- see. . 

.Chlordimeform 

Formamidine , A '-methyl-A ' '-2,4-xylyl-/V-(A '-2,4-

xylylformimidoyl)- see. . .Amitraz 

FORMEC® see. . .Mancozeb 

Formiate de methyle (French) see. . .Methyl Formate 

Formiato de metilo (Spanish) see. . .Methyl Formate 

Formic acid, dithiobis(thio-, Ο,Ο-dimethyl ester see. . 

Tributyltin Chloride 

Formic acid, ethyl ester see. . .Ethyl Formate 

Formic acid, methyl ester see. . .Methyl Formate 

Formic aldehyde see. . .Formaldehyde 

Formic ether see. . .Ethyl Formate 

FORMISOTON® see. . .Formic Acid 

FORMOL® see. . .Formaldehyde 

Formonitri le see. . .Hydrogen Cyanide 

Formotion (Spanish) see. . .Formothion 

F O R M U L A 40® see. . .2,4-D 

Formylic acid s e e . . .Formic Acid 

S- (2- (Formylmethy lamino)2-oxoe thy l )0 ,0 -

dimethylphosphorodi thioate see. . .Formothion 

S-(/V-Formyl-/V-

methylcarbamoylmethyl)dimethylphosphorodi thiolothiona 

te see. . .Formothion 

/V-Formyl-7V-methylcarbamoy lmethy 1-0,0-

dimethylphosphorodi thioate see. . .Formothion 

5-(A'-Formyl-/V-methylcarbamoy lmethy l ) - 0 . 0 -

dimethylphosphorodi thioate see. . .Formothion 

FOROTOX® see. . .Trichlorfon 

FORPEN-50® see. . .Pentachlorophenol 

FORPHATE® see. . .Acephate 

FORRON® see. . .2,4,5-T 

FORRON® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid. 

Esters 

FORSTAN® see. . .Oxythioquinox 

F O R S T U 46® see. . .2,4,5-T 

FLY-DIE® see. . .Dichlorvos 

FLY FIGHTER® see. . .Dichlorvos 

FLYKILLER® see. . .Naled 

FLY PATROL® see. . .Tetrachlorvinphos 

FLYTEK® see. . .Methomyl 

FLYTROL® see. . .Diazinon 

FMA see. . .Phenylmercury Acetate 

FMC 2070® see. . .Thiram 

FMC 5462 see. . .Endosulfan 

F M C 5488® see. . .Tetradifon 

FMC 9044® see. . .Binapacryl 

F M C 9260® s e e . . .Tetramethrin 

F M C 10242® see. . .Carbofuran 

FMC 11092® s e e . . .Karbutilate 

FMC 17370® see. . .Resmethrin 

FMC 30980® see. . .Cypermethrin 

F M C 35001® see. . .Carbosulfan 

F M C 45497® see. . .α/ρ/ζα-Cypermethrin 

F M C 45497® see. . .Cypermethrin 

FMC 45498® see. . .Deltamethrin 

F M C 45806® see. . .Cypermethrin 

F M C 56701® see. . .a/p/Va-Cypermethrin 

FMC 57020® see. . .Clomazone 

FMC 58000® see. . .Bifenthrin 

FMC 67825® see. . .Cadusafos 

F M C 97285® see. . .Sulfentrazone 

FMC NYNAMITE® see. . .Methyl Parathion 

FOE 1976® see. . .Mefenacet 

FOE 5043® see. . .Thiafluamide 

FOG® 3 see. . .Malathion 

FOLBEX® see. . .Chlorobenzilate 

F O L B E X S M O K E STRIPS® see. . .Chlorobenzilate 

FOLCID® see. . .Captafol 

FOLCORD® see. . .Cypermethrin 

FOLETHION® see. . .Fenitrothion 

FOLEX® 6EC see. . .Tribufos 

FOLI-ZYME® see. . .Gibberell ic Acid 

FOLI-ZYME® see. . .Kinetin (Cytokinin) 

FOLIAR TRIGGRR® see. . .Kinetin (Cytokinin) 

FOLICUR® see. . .Tebuconazole 

FOLIDOC® see. . .Methyl Parathion 

FOLIDOL® s e e . . .Parathion 

FOLIDOL-80® see. . .Methyl Parathion 

FOLIDOL E® see. . .Parathion 

FOLIDOL E-605® see. . .Parathion 

F O L I D O L E & E 605® see. . .Parathion 

FOLIDOL M® see. . .Methyl Parathion 

FOLIDOL M-40® see. . .Methyl Parathion 

F O L I D O L OIL® s e e . . .Parathion 

FOLIMAT® see. . .Omethoate 

FOLIO® G O L D see. . .Metalaxyl 

FOLISTAR® see. . .Flutolanil 

FOLITHION® see. . .Fenitrothion 

FOLITRAZOLE® see. . .Tebuconazole 

F O L O S A N ® see. . .Quintozene 

FOLOSAN® see. . .Tecnazene 

FOMAC® see. . .Hexachlorophene 

F O M A C 2 ® s e e . . .Quintozene 
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FORST® U 46 see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

Forte see. . .D-Phenothrin 

FORTE® see. . .D-Phenothrin 

FORTEX® see. . .2,4,5-T 

FORTEX® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

F O R T E X SC® see. . .Diuron 

FORTHION® see. . .Malathion 

FORTRESS® see. . .Chlorethoxyfos 

FORTRESS® see. . .Procymidone 

FORTRESS® see. . .Triallate 

FORTROL® see. . Cyanazine 

FORTURF® see. . .Chlorothalonil 

F O R U M DC® see. . .Dimethomorph 

FORZA® see. . .Tefluthrin 

FOSCHLOR® see. . .Trichlorfon 

F O S C H L O R R® see. . .Trichlorfon 

F O S C H L O R R-50® see. . .Trichlorfon 

Foschlorem (Polish) see. . .Trichlorfon 

Fosetyl aluminum see. . .Fosetyl-Al 

FOSFAKOL® see. . .Paraoxon 

FOS-FALL® A see. . .Tribufos 

Fosfamia (Spanish) see. . .Phosphine 

Fosfamidon (Spanish) see. . .Phosphamidon 

Fosfamidone see. . .Phosphamidon 

Fosfato sodico (Spanish) see. . .Trisodium Phosphate 

FOSFERMO® see. . .Parathion 

FOSFERNO® see. . .Parathion 

F O S F E R N O M 50® see. . .Methyl Parathion 

FOSFEX® see. . .Parathion 

FOSFIVE® see. . .Parathion 

Fosforo bianco (Italian) see. . .Phosphorus 

Fosforo bianco (Spanish) see. . .Phosphorus 

Fosforotritioato de S.S.S-tributilo (Spanish) see. .Tribufos 

Fosforowodor (Polish) see. . .Phosphine 

Fosforzuuroplossingen (Dutch) see. . .Phosphoric Acid 

FOSFOTHION® see. . .Malathion 

FOSFOTION® see. . .Malathion 

Fosfuri di al luminio (Italian) see. . .Aluminum Phosphide 

Fosfuro aluminico (Spanish) see. . .Aluminum Phosphide 

Fosfuro de zinc (Spanish) see. . .Zinc Phosphide 

Fosmet (Spanish) 

FOSOVA® see. . .Parathion 

FOSTERN® see. . .Parathion 

FOSTION® see. . .Prothoate 

FOSTION MM® see. . .Dimethoate 

FOSTOX® see. . .Parathion 

FOSTRIL® see. . .Hexachlorophene 

FOSVEL® see. . .Leptophos 

FOSVEX® see. . .TEPP 

Foszfamidon see. . .Phosphamidon 

Fotox see. . .Arsenic Pentoxide 

FOUMARIN® see. . .Coumafuryl 

FOZALON® see. . .Phosalone 

FOZZATE® see. . .Glyphosate 

FRAMED® see. . .Simazine 

FRAM FLY KILL® see. . .Methomyl 

FRANKLIN® see. . .Calcium Carbonate 

FRATOL® see. . .Sodium Fluoroacetate 

FREEDOM® see. . .Trifluralin 

FREEFLO® see. . .Diuron 

French green see. . .Copper Acetoarsenite 

French green see. . .Paris Green 

Freon 10 see. . .Carbon Tetrachloride 

Freon 150 see. . .Ethylene Dichloride 

FRESHGARD® see. . .Imazalil 

FRESHGARD® see. . .Thiabendazole 

F R E S H G A R D 40® see. . .Sodium 

Dimethyldi thiocarbamate 

FRONTIER® see. . .Dimethenamid 

FRONTIERSMAN® see. . .Capsaicin 

F R O N T L I N E see. . .Fipronil 

FRONTROW® see. . .Cloransulam-methyl 

FRONTROW® see. . .Flumetsulam 

FROWNCIDE® see. . .Fluazinam® 

FRUITDO® see. . .Copper(II)-8-hydroxyquinol ine 

FRUIT FIX® 200 see. . .Naphthoxyacet ic Acid 

FRUITONE® see. . . 1 -Naphthaleneacet ic Acid 

FRUITONE® see. . .1-Naphthaleneacetamide 

FRUITONEA® see. . .2,4,5-T 

FRUITONE-A® see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

F R U I T O N E T® see. . .Silvex 

FRUIT-O-NET® see. . .Silvex 

FRUMIN-AL® see. . .Disulfoton 

FRUMIN G® see. . .Disulfoton 

FTALOPHOS® 

FUAM® see. . .Bendiocarb 

Fuberidatol see. . .Fuberidazole 

Fuberisazol see. . .Fuberidazole 

Fubridazole see. . .Fuberidazole 

F U C H I N G JUJR® see. . .Flucythrinate 

FUCLASIN® see. . .Ziram 

FUCLASIN® U L T R A see. . .Ziram 

Fuel oil N o . 1 see. . .Kerosene 

FUKLASIN® see. . .Ziram 

FUKLASIN ULTRA® see. . .Ferbam 

FULFILL® see. . .Pymetrozine 

FULTIME® see. . .Acetochlor 

FUM-A-CIDE® see. . .Ethylene Dibromide 

FUM-A-CIDE® 15 see. . .Chloropicrin 

FUMAGONE® see. . .Dibromochloropropane 

FUMARIN® see. . .Coumafuryl 

FUMAZONE® see. . .Dibromochloropropane 

FU M AZONE® see. . .1 ,3-Dichloropropene 

F U M E T O - T E N D U S T ® see. . .Nicotine 

FUMIGRAIN® see. . .Acrylonitrile 

FUMITE® see. . .Tecnazene 

F U M I T E DICOFOL® see. . .Dicofol 

F U M I T E D I C L O R A N S M O K E ACARICIDE® see. 

Dichloran 

F U M I T E RONALIN® see. . .Vinclozolin 

FUMITOXIN® see. . .Aluminum Phosphide 

FUMO-GAS® see. . .Ethylene Dibromide 

FUNDAL® see. . .Chlordimeform 
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FUNDAL® 500 see. . .Chlordimeform 

FUNDAZOL® see. . .Benomyl 

FUNDEX® see. . .Chlordimeform 

FUNG A C I D E D-1991® see. . .Benomyl 

FUNGAFLOR® see. . .Imazalil 

FUNGCHEX® see. . .Mercuric Chloride 

F U N G I C H L O R ® see. . .Quintozene 

F U N G I C I D E 4T® see. . .Thiabendazole 

F U N G I C I D E 406® see. . .Captan 

F U N G I C I D E 1991® see. . .Benomyl 

F U N G I C I D E 5223® see. . .Oxythioquinox 

F U N G I C I D E F® see. . .Dichlorophene 

F U N G I C I D E GM® see. . .Dichlorophene 

F U N G I C I D E M® see. . .Dichlorophene 

FUNGIFEN® see. . .Pentachlorophenol 

FUNG I MAR® see. . .Cuprous Oxide 

F U N G IN IL® see. . .Chlorothalonil 

FUNGI-RHAP® see. . .Cuprous Oxide 

FUNGISOL® see. . .Carbendazim 

FUNG1SOL® see. . .Oxycarboxin 

F U N G I - S P E R S E II see. . .Copper Sulfate 

F U N G I T O X ® see. . .Thiophanate-Methyl 

F U N G I T O X O R ® see. . .Phenylmercury Acetate 

FUNGO® see. . .Thiophanate-Methyl 

FUNGOCHROM® (USA) see. . .Benomyl 

FUTMGOL B® see. . .Sodium Fluoride 

FUNGOSTOP® see. . .Ziram 

F U N G U S BAN® T Y P E II see. . .Captan 

FURACARB® see. . .Carbofuran 

FURACON® see. . .Benfuracarb 

FURADAN® s e e . . .Carbofuran 

FURAN® see. . .Carbofuran 

2-Furanmethanamine see. . . /V-l//-purin-6-yl- see. 

Kinetin (Cytokinin) 

2- (2-Furanyl) - lH-benzimidazole see. . .Fuberidazole 

N-(2-Furanylmethyl ) - l / / -pur in-6-amine see. . .Kinetin 

(Cytokinin) 

FURATOL® s e e . . .Sodium Fluoroacetate 

A^-Furfuryladenine see. . .Kinetin (Cytokinin) 

6-FurfuryIaminopurine see. . .Kinetin (Cytokinin) 

6-(Furfurylamino)purine see. . .Kinetin (Cytokinin) 

A / 6 -(FurfuryIamino)purine see. . .Kinetin (Cytokinin) 

Furidazol see. . .Fuberidazole 

Furidazole see. . .Fuberidazole 

FURODAN® s e e . . .Carbofuran 

FURORE® see. . .Fenoxaprop-ethyl 

2-(2 '-Furyl)-benzimidazole see. . .Fuberidazole 

2-(2-3-Furyl)benzimidazole see. . .Fuberidazole 

3-( 1 -Furyl-3-acetylethyl)-4-hydroxycoumarin see. 

Coumafuryl 

3-(a-Furyl-b-acetyIaethyl)-4-hydroxycumarin (German) 

see. . .Coumafuryl 

FURY® see. . .o/pAa-Cypermethrin 

FUSAREX® see. . .Tecnazene 

FUSILADE® see. . .Fluazifop-butyl 

FUSION® s e e . . .Fluazifop-butyl 

FUSSOL® see. . .Fluoroacetamide 

FW 293® see. . .Dicofol 

FW 734® see. . .Propanil 

F W 925® see. . .Nitrofen 

FYAFANON® see. . .Malathion 

F Y C O L 8® see. . .Copper Oxychlor ide 

FYDE® see. . .Formaldehyde 

FYDULAN® see. . .Dichlobenil 

FYDULAN® see. . .Dalapon 

FYDUMAS® s e e . . .Dichlobenil 

FYDUSIT® see. . .Dichlobenil 

FYRAN 206K® see. . .Ammonium Sulfamate 

FYFANON® see. . .Malathion 

FYTOLAN® see. . .Copper Oxychlor ide 

G 4® s e e . . .Dichlorophene 

G 11® see. . .Hexachlorophene 

G 301® see. . .Diazinon 

G 338® see. . .Chlorobenzilate 

G 996® see. . .Ethephon 

G 23992® see. . .Chlorobenzilate 

G 24480® 

G 27692® 

G 30027® 

G 31435® 

G 34161® 

G 34162® 

GA see. . 

G A , see. 

GA 10832® see 

GALAXY® see 

see. 

see. 

see. 

see. 

see. 

see. 

Diazinon 

Simazine 

Atrazine 

Prometon 

Prometryn 

Ametryn 

.Gibberellic Acid 

.Gibberellic Acid 

Profluralin 

Acifluorfen 

GALECRON® s e e . . .Chlordimeform 

GALESAN® see. . .Diazinon 

G A L I G A N see. 

GALLANT® see. 

GALLERY® see. 

G A L L O G A M A ® 

.Oxyfluorfen 

.Haloxyfop-methyl 

.Isoxaben 

;ee. . .Lindane 

GALLOTOX® see. . .Phenylmercury Acetate 

GALLUP® see. . .Glyphosate 

GAMACID® s e e . . .Lindane 

G A M A P H E X ® see. . .Hexachlorocyclohexanes 

G A M A P H E X ® see. . .Lindane 

GAMBIT® see. . .Clomazone 

GAMENE® see. . .Lindane 

GAMIXEL® s e e . . .Paraquat 

Gammabenzene hexachlorocyclohexane (gamma isomer) 

see. . .Lindane 

GAMMA-COL® see. . .Lindane 

Gammahexa see. . .Lindane 

Gammahexane see. . .Lindane 

G A M M A L E X ® see. . .Lindane 

GAMMALIN® see. . .Lindane 

G A M M A L I N 20 see. . .Lindane 

G A M M A P H E X ® see. . .Lindane 

G A M M A S A N 30® see. . .Lindane 

G A M M A T E R R ® see. . .Lindane 

.Lindane 

see. . .Hexachlorocyclohexanes 

GAMMEX® s e e . . 

G A M M E X A N E ® 
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G A M M E X A N E ® see. . .Lindane 

G A M M E X E N E ® see. . .Lindane 

GAMMOPAZ® see. . .Lindane 

GAMONIL® see. . .Carbaryl 

GAMOPHEN® see. . .Hexachlorophene 

GAMOPHENE® see. . .Hexachlorophene 

GARDENTOX® see. . .Diazinon 

GARDIQUAT®-1450 see. . .Zilkonium Chloride 

GARDONA® see. . .Tetrachlorvinphos 

G ARIAL® see. . .Amitraz 

GARLON® see. . .Triclopry 

G A R L O N - 3 A see. 

GARNITAN® see. . 

GARRATHION® see 

GARVOX® see 

.Triclopyr, Tr ie thylammonium Salt 

Linuron 

Carbophanothion 

Bendiocarb 

GAUCHO® see. . . Imidacloprid 

GAUCHO® see. . .Mancozeb 

GAUCHO® see. . .Metalaxyl 

GAUCHO® see. . .Tebuconazole 

GAUNTLET® see. . .Cloransulam-methyl 

G A U N T L E T ® see. . .Sulfentrazone 

.Mancozeb 

. .Chlordecone (Kepone®) 

see. . .Quintozene 

. .Chlorfenvinphos 

. .Triphenyltin Compounds 

. .Triphenyltin Compounds 

see. . .Methyl Parathion 

see. . .Parathion 

see. . .Dinoseb 

. .Dichlorophene 

see. . .Chlorobenzilate 

see. . .Methidathion 

see. . .Dimetilan 

see. . .Diazinon 

see. . .Simazine 

see. . .Atrazine 

see. . .Propazine 

see. . .Methyl Phenkapton 

see. . 
see. 

-3-4® 

see. 
see. 
see. 

G A V E L 

GC 1189' 

GC 3944 

0 0 4072' 

GC 6936' 

GC 8993' 

G E A R P H O S 

G E A R P H O S 

GEBUTOX® 

GEFIR® see. 

GEIGY 338® 

GEIGY 13005® 

GEIGY 22870® 

GEIGY 24480® 

GEIGY 27692® 

GEIGY 30,027® 

GEIGY 30,028® 

GEIGY 30494® 

see. .Isolan® 

13332® see. . .Dimetilan 
GEIGY G-23611 

GEIGY G S -

GEL II® see. . .Sodium Fluoride 

Gelber phosphor (German) see. . .Phosphorus 

G-ELEVEN® see. . .Hexachlorophene 

GELUTION® see. . .Sodium Fluoride 

GEMINI® see. . .Chlorimuron-ethyl 

GEMINI® see. . .Linuron 

GENATE® see. . .Butylate 

GENCOR® see. . .Hydroprene 

GENEP® E P T C see. . .EPTC 

G E N E R A L C H E M I C A L S 1189® 

G E N E R A L C H E M I C A L S 8993® see. 

Compounds 

GENIPHENE® see. . .Toxaphene 

GENITHION® see. . .Parathion 

GENITOX® see. . .DDT 

GENOFACE® see. . .Triclocarban 

GENPROPATHRIN® see. . .Fenpropathrin 

Chlordecone 

Triphenyltin 

GENTROL® see. . .Hydroprene 

GEOCARB-50EC® see. . .BPMC 

GEOFOS® see. . .Fosthietan 

GEOMET® see. . .Phorate 

GEOMYCIN® see. . .Oxytetracycline Calcium 

GEONTER® see. . .Terbacil 

GERLACH® 1396 see. . .Naphthoxyacet ic Acid 

GERMAIN'S® see. . .Carbaryl 

German Saltpeter see. . .Ammonium Nitrate 

GEROX® see. . .Streptomycin 

G E R S T L E Y BORATE® see. . .Borax and Boric Acid 

G E R S T L E Y BORATE® see. . .Sodium Tetraborate 

GESAFID® see. . .DDT 

GESAFRAM® see. . .Prometon 

GESAFRAM® 50 see. . .Prometon 

GESAGARD® see. . .Prometryn 

GESAGRAM® see. . .Prometon 

GESAMIL® see. . .Propazine 

GESAPAX® see. . .Ametryn 

GESAPON® see. . .DDT 

GESAPRIM® see. . .Atrazine 

GESAPRJM® see. . .Terbutryn 

GESARAN®, see. . .Simazine 

GESAREX® see. . .DDT 

GESAROL® see. . .DDT 

GESATOP® see. . .Simazine 

GESATOP-50® see. . .Simazine 

GESFID® see. . .Mevinphos 

GESOPRIM® see. . .Atrazine 

GESTID® see. . .Mevinphos 

GEXANE® see. . .Lindane 

GEXAREX® see. . .DDT 

GH see. . .Dichlorophene 

GHIBLI® see. . .Nicosulfuron 

Gibb-3-ene- l ,10-dicarboxyl ic acid, 2 ,4a ,7- t r ihydroxy- l -

methyl-8-methylene-, l ,4a-lactone, (la,2/?,4aa,4b/?,IO/3)-

see. . .Gibberellic Acid 

GIBBERELLIN® see. . .Gibberellic Acid 

G I B B E R E L L I N A,® see. . .Gibberell ic Acid 

G I B B E R E L L I N X® see. . .Gibberell ic Acid 

GIBBEX® see. . .Gibberellic Acid 

GIBBREL® see. . .Gibberellic Acid 

GIBGRO® see. . .Gibberell ic Acid 

GIBRESCOL® see. . .Gibberellic Acid 

GIB-SOL® see. . .Gibberellic Acid 

GIB-TABS® see. . .Gibberellic Acid 

Gifblaar Poison see. . .Fluoroacetic Acid\ 

GINSTAR® see. . .Diuron 

G I N S T A R EC® see. . .Thidiazuron 

GKN-O® see. . .Glutaraldehyde 

GLAND-UP® see. . .Glyphosate 

Glauramine see. . .Auramine 

GLAZD-PENTA® see. . .Pentachlorophenol 

GLEAN® see. . .Chlorsulfuron 

G L E A N 20DF® see. . .Chlorsulfuron 

GLEBOFOS® see. . .Disulfoton 

Glifosate (German) see. . .Glyphosate 

Glifosato (Spanish) see. . .Glyphosate 
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GOLDENGRO® s e e . . .Kinetin (Cytokinin) 

GOLDENGRO® see. . . Indole-3-Butyric Acid 

GOLDENGRO® see. . .1-Naphthaleneacetic Acid 

G O L D KIST® see. . .Oxadiazon 

G O L D O R A N G E MP® see. . .Fenaminosulf 

G O L D Q U A T 276® see. . .Paraquat 

GOLTIX® see. . .Metamiton 

GOPHACIDE® see. . .Phosacetim 

GOPHA-RID® see. . .Zinc Phosphide 

G O P H E R BAIT® see. . .Strychnine 

G O P H E R - G E T T E R ® see. . .Strychnine 

G O P H E R - G O AG BAIT® see. . .Strychnine 

G O R D O N ' S TRIGUARD® see. . .Dicamba 

G O R D O N ' S TRI-MEC® see. . .Dicamba 

G O R D O N ' S WEEDER® see. . .Trifluralin 

GOTHNION® see. . .Azinphos-methyl 

GPKh see. . .Heptachlor 

GR 48-1 IPS® see. . .Sodium Pentachlorophenate 

G R 48-32S® see. . .Sodium Pentachlorophenate 

G R A I N CURE® s e e . . .Sodium Diacetate 

G R A I N S O R G H U M H A R V E S T AID® see. . .Sodium 

Chlorate 

GRAMEVIN® see. . .Dalapon 

GRAMINON-PLUS® see. . .Dichlorprop 

G R A M O X O N E ® see. . .Paraquat 

G R A M O X O N E D® see. . .Paraquat 

G R A M O X O N E DICHLORIDE® see. . .Paraquat 

Gramoxone methyl sulfate see. . .Paraquat Methosulfate 

G R A M O X O N E S® see. . .Paraquat 

G R A M O X O N E W® see. . .Paraquat 

GRAMTOX® see. . .Phorate 

G R A N D S T A N D ® see. . .Triclopyr, Tr ie thylammonium 

Salt 

GRANERO® see. . .Hexachlorobenzene 

G R A N E X OK® see. . .Sodium Chlorate 

GRANOSAN® see. . .Ethyl Mercur ic Chloride 

GRANOX® see. . .Thiabendazole 

Granox N M see. . .Hexachlorobenzene 

G R A N O X PFM® s e e . . .Captan 

GRANOZAN® see. . .Ethyl Mercuric Chloride 

G R A N U T O X ® see. . .Phorate 

GRASIDIM® see. . .Sethoxydim 

GRASLAM® see. . .Mecoprop 

GRASLAN® see. . .Tebuthiuron 

GRASP® see. . .Tralkoxydim 

GRASS-B-GONE® see. . .Fluazifop-butyl 

GRASSOUT® see. . .Sethoxydim 

GRAZON® see. . .Picloram 

GRAZON® see. . .Triclopry 

G R E E N C R O S S W A R B L E POWDER® see. . .Rotenone 

G R E E N - D A I S E N M® see. . .Mancozeb 

G R E E N DEVIL® see. . .Malathion 

GREENFIELD® see. . .Siduron 

G R E E N F L Y A E R O S O L SPRAY® see. . .Malathion 

Greenland spar see. . .Sodium Aluminum fluoride 

G R E E N M A S T E R AUTUMN® see. . .Ferric Sulfate 

Green Oil see. . .Anthracene 

Green vitriol iron monosulfate see. . .Ferrous Sulfate 

GLION® see. . .Glyphosate 

G L O B A L C R A W L I N G I N S E C T BAIT® see. 

Chlorpyrifos 

G L O R E P H O S 36® s e e . . .Monocrotophos 

GLU ( IUPAC) see. . .Glutamic Acid 

GLUSATE® see. . .Glutamic Acid 

GLUTACID® see. . .Glutamic Acid 

Glutaminic acid see. . .Glutamic Acid 

l-Glutamic acid see. . .Glutamic Acid 

α-Glutamic acid s e e . . .Glutamic Acid 

[±]-Glutamic acid see. . .Glutamic Acid 

Glutamic acid, (//-(synthetic racemic mix) see. Glutamic 

Acid 

Glutamic dialdehyde see. . .Glutaraldehyde 

l-Glutaminic acid see. . .Glutamic Acid 

GLUTAMINOL® see. . .Glutamic Acid 

Glutaral s e e . . .Glutaraldehyde 

Glutaraldehyd (Czech) see. . .Glutaraldehyde 

Glutard dialdehyde see. . .Glutaraldehyde 

Glutaric acid dialdehyse see. . .Glutaraldehyde 

Glutaric dialdehyde see. . .Glutaraldehyde 

Glutaronitrile, 2-bromo-2-(bromomethyl ) - see. 1,2-

Dibromo-2,4-dicyanobutane 

GLUTATON® see. . .Glutamic Acid 

GLYCEL® see. . .Glyphosate 

Glycine, /V-(chloroacetyl)-jV-(2,6-diethylphenyl)-, ethyl 

ester see. . .Diethatyl-ethyl 

Glycine, /V-(phosphonomethyl)- s e e . . .Glyphosate 

Glycin, /V-(phosphonomethyl)-, ion( l - ) , 

trimethylsulfonium see. . .Sulfosate 

Glycol bromide see. . .Ethylene Dibromide 

Glycol dibromide see. . .Ethylene Dibromide 

Glycol dichloride see. . .Ethylene Dichloride 

Glycophen see. . . Iprodione 

GLYCOPHENE® see. . . Iprodione 

GLY-FLO® s e e . . .Glyphosate 

GLYFOCAL® see. . .Glyphosate 

Glyfosaat (Dutch) see. . .Glyphosate 

GLYFOS® see. . .Glyphosate 

GLYODEX® 37-22 see. . .Captan 

Glyodin acetate see. . .Glyodin 

Glyoxide see. . .Glyodin 

Glyoxide dry s e e . . .Glyodin 

Glyoxylonitri le, phenyl- , .oxime see. . .Ο,Ο-diethyl 

phosphorothioate see. . .Phoxim 

Glyphosate isopropylamine salt see. . .Alachlor 

Glyphosate-tr imesium see. . .Sulfosate 

GLYPRO® see. . .Glyphosate 

GLYTEX® see. . .Glyphosate 

GLYWEED® see. . .Glyphosate 

GOAL® see. . .Oxyfluorfen 

GO-GO-SAN® see. . .Pendimethalin 

GOKILAHT® see. . .Cyphenothrin 

1721 Gold see. . .Copper and Copper Compounds 

Gold bronze see. . .Copper and Copper Compounds 

GOLDBEET® s e e . . .Metamiton 

G O L D CREST® see. . .Chlordane 

G O L D CREST® see. . .Diphacione 



 

Synonym and Trade Name-Cross Index 1103 

G RELUTIN® see. . .Naptalam 

GRENADE® see. . ./a/wûfa-Cyhalothrin 

GRENADIER® see. . .Diflufenican 

Grey arsenic see. . .Arsenic and Inorganic Arsenic 

Compounds 

GRIFFEX® s e e . . .Atrazine 

GRIFFIN® A T R A Z I N E 90 DRY F L O W A B L E 

HERBICIDE® see. . .Atrazine 

Griffin super Cu see. . .Copper Sulfate 

GRISOL® see. . .TEPP 

GROCEL® see. . .Gibberell ic Acid 

GROPPER® see. . .Metsulfuron-methyl 

GROTAN® see. . .Sodium Tetraborate 

GRO-TONE® see. . .Siduron 

G R O U N D H O G SOLTAIR® see. . .Diquat 

G R O U N D H O G SOLTAIR® see. . .Diquat Dibromide 

GROUND-UP® see. . .Glyphosate 

Ground vocle sulphur see. . .Sulfur 

G R O U N D ZERO® see. . .Prometon 

G R O V E X S E W E R BAIT® see. . .Warfarin 

G R U N D I E R ARBEZOL® see. . .Pentachlorophenol 

GS-13005® see. . .Methamidophos 

GS-13005® see. . .Methidathion 

GS-14260® see. . .Terbutryn 

GS-16068® see. . .Dipropetryn 

GT-41® see. . .Busulfan 

GT-2041® s e e . . .Busulfan 

Guanidine, cyano-, methylmercury deriv. see 

Methylmercuric Dicyanamide 

Guanidine, dodecyl- , acetate see. . .Dodine 

Guanidine, dodecyl- , monoaceta te see .Dodine 

GUARDIAN® see. . .Acetochlor 

GUARDIAN® see. . .Flucythrinate 

GUARDSMAN® see. . .Dimethenamid 

GUESAPON® see. . .DDT 

GUESAROL® see. . .DDT 

G U S A T A F S O N A C E P H A T E 90 S E E D 

PROTECTORANT® see. . .Acephate 

GUSATHION® see. . .Azinphos-methyl 

G U S A T H I O N A® see. . .Azinphos-ethyl 

G U S A T H I O N A INSECTICIDE® see. . .Azinphos-ethyl 

G U S A T H I O N ETHYL® see. . .Azinphos-ethyl 

G U S A T H I O N M® see. . .Azinphos-methyl 

G U S T A F S O N C A P T A N 30-DD see. . .Captan 

GUTHION® see. . Az inphos -methy l 

G U T H I O N ETHYL® see. . .Azinphos-ethyl 

G U T H I O N INSECTICIDE® see. . .Azinphos-ethyl 

GX-071® see. . .Sulfluamid 

GY-PHENE® see. . .Toxaphene 

Gypsine s e e . . .Lead Arsenate 

GYPSINE® see. . .Lead Arsenate 

GYRON® see. . .DDT 

- H -

H 10® see. . A r s e n i c Acid 

H 35-F 87 (BVM)® s e e . . .Fenitrothion 

H 133® see. . .Dichlobenil 

H 321® see. . .Methiocarb 

H 326® see. . .Linuron 

H 1313® see. . .Dichlobenil 

H 1318® see. . .Siduron 

H 1803® see. . .Simazine 

H 5727® see. . .Phenol, 3-( l -methyethyl) - , 

methylcarbamate 

H 8757® see. . .Phenol, 3-( l -methyethyl) - , 

methylcarbamate 

H 9789® see. . .Norflurazon 

H 22234® see. . .Diethatyl-ethyl 

H&G® see. . .Fipronil 

H A C H E U N O SUPER® see. . .Fluazifop-butyl 

HADAF® see. . .Oxyfluorfen 

HAG-107® see. . .Tralomethrin 

HAIARI® see. . .Rotenone 

HAIPEN® see. . .Captafol 

HAITIN® see. . .Fentin Hydroxide 

HAITIN® see. . .Triphenyltin Compounds 

HAITIN® W P 20 (FENTIN H Y D R O X I D E 20%) 

see.Triphenyltin Compounds 

HAITIN® W P 60 see. . .Fentin Hydroxide 

HAITIN® W P 60 (FENTIN H Y D R O X I D E 60%) 

see.Triphenyltin Compounds 

HALIZAN® see. . .Metaldehyde 

HALLMARK® see. . . /a/Wfl-Cyhalothrin 

HALMARK® see. . .Esfenvalerate 

Halon 104 see. . .Carbon Tetrachloride 

H A L O N 1001® see. . .Methyl Bromide 

Halosulfuron see. . .Halosulfuron-methyl 

HALT® see. . .Capsaicin 

HAMIDOP® see. . .Methamidophos 

HAMMER® see. . . Imazethapyr 

H AN AN E® see. . .Dimefox 

HAPPYGRO® see. . .Kinetin (Cytokinin) 

HARE-RID® see. . .Strychnine 

HARLEQUIN® see. . .Isoproturon 

HARLEQUIN® see. . .Simazine 

HARMONY® E X T R A see. . .Thifensulfuron Methyl 

H A R M O N Y EXTRA® see. . .Tribenuron-Methyl 

HARNESS® see. . .Acetochlor 

HARNESS® see. . .Mecoprop 

HARRIER® s e e . . .Mecoprop 

HARVADE® see. . .Dimethipin 

HARVADE-5F® see. . .Dimethipin 

HARVEST-AID® see. . .Sodium Chlorate 

HAVERO-EXTRA® see. . .DDT 

HAVILAND® A T R A Z I N E L I N U R O N W E E D KILLER 

see. . .Atrazine 

HAWK® s e e . . .Bromadiolone 

H A W K T-A® see. . .Potassium Nitrate 

HC 1281® see. . .Trichlorobenzoic Acid 

HC 2072® see. . .Paraoxon 

HCB see. . .Hexachlorobenzene 

HCCH see. . .Hexachlorocyclohexanes 

H C C H see. . .Lindane 

HCE see. . .Heptachlor Epoxide 

HCE see. . .Hexachloroethane 
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1 (3a) ,4,5,6,7,8,8-Heptachloro-3a( 1 ) ,4,7,7a-tetrahydro-

4,7-methanoindene see. . .Heptachlor 

l ,4 ,5 ,6 ,7 ,8 ,8a-Heptachloro-3a,4,7,7a- te t rahydro-4,7-

methanoindene see. . .Heptachlor 

l ,4 ,5 ,6 ,7 ,8 ,8-Heptachloro-3a,4,7 ,7 ,7a- te t rahydro-4,7-

methelene Indene see. . .Heptachlor 

l ,4 ,5 ,6,7,8,8-Heptachloro-3a,4,7,7a- tetrahydro-4,7-

methanol - lH- indene see. . .Heptachlor 

Heptacloro (Spanish) see. . .Heptachlor 

Heptaclorepoxido (Spanish) see. . .Heptachlor Epoxide 

2-Heptadecyl-4,5-dihydro-l /V-imidazolyl monoacetate 

see. . .Glyodin 

2-Heptadecyl glyoxalidine acetate see. . .Glyodin 

2-Heptadecyl-2- imidazol ine acetate see. . .Glyodin 

HEPTAGRAN® see. . .Heptachlor 

HEPTAMUL® see. . .Heptachlor 

HEPTOX® see. . .Heptachlor 

HEPT® see. . .TEPP 

HERALD® see. . .Fenpropathrin 

HERB-ALL® see. . .Cacodylic Acid 

HERB-ALL® see. . .Sodium Cacodylate 

HERB-ALL® see. . .Sodium Methanearsonate ( M S M A ) 

HERBADOX® see. . .Pendimethalin 

H E R B A N M® see. . .Sodium Methanearsonate ( M S M A ) 

HERBANIL® see. . .2,4-D 

H E R B A N I L 368® see. . .Propanil 

H E R B A T I M (dihydrate)® see. . .Metham-Sodium 

H E R B A T O X O L ® see. . .Atrazine 

H E R B A X TECHNICAL® see. . .Propanil 

HERBAZ1N® 50 see. . .Simazine 

HERBAZ1N® 500 BR see. . .Simazine 

H E R B A Z I N PLUS SC® see. . .Amitrole 

HERBEC® see. . .Tebuthiuron 

HERBEX® see. . .Simazine 

HERBIC® see. . .Tebuthiuron 

H E R B I C I D E 326® see. . .Linuron 

H E R B I C I D E 976® see. . .Bromacil 

H E R B I C I D E 6602® see. . .Metoxuron 

H E R B I C I D E C-2059® see. . .Fluometuron 

H E R B I C I D E M® see. . .MCPA 

H E R B I C I D E TOTAL® see. . .Amitrole 

HERBI D-480® see. . .2,4-D 

HERBIDAL® see. . .2,4-D 

HERBIFLURIN® see. . .Trifluralin 

HERBIKILL® see. . .Paraquat 

H E R B I M I X SC® see. . .Atrazine 

HERBIPAK® see. . .Ametryn 

H E R B I T R I N 500 BR® see. . .Atrazine 

H E R B I Z I D DP® see. . .Dichlorprop 

HERBIZOLE® see. . .Amitrole 

HERBOGIL® see. . .Dinoterb 

HERBOXONE® see. . .2,4-D 

HERBOXONE® see. . .Paraquat 

HERBOXY® see. . .Simazine 

HERBRAK® see. . .Metamiton 

H E R B U R O N 500 BR® see. . .Diuron 

Herco Prills see. . .Ammonium Nitrate 

H E R C U L E S 37M6-8® see. . .Formaldehyde 

HCH see. . .Lindane 

α-HCH see. . .Hexachlorocyclohexanes 

/5-HCH see. . .Hexachlorocyclohexanes 

y-HCH see. . .Lindane 

(5-HCH see. . .Hexachlorocyclohexanes 

gamma-HCH see. . .Lindane 

HCH-delta see. . .Hexachlorocyclohexanes 

HCH, δ- see. . .Hexachlorocyclohexanes 

HCH BHC see. . .Lindane 

HCH HILBEECH® see. . .Hexachlorocyclohexanes 

HCN see. . .Hydrogen Cyanide 

HCP see. . .Hexachlorophene 

HCS 3260® see. . .Chlordane 

Heavy carburetted hydrogen see. . .Ethylene 

HECLOTOX® see. . .Lindane 

H E D A P U R M 52® see. . .MCPA 

H E D A R E X M® see. . .MCPA 

HEDOLIT® see. . .Dinitro-o-cresol ( D N O C ) 

HEDOLITE® see. . .Dinitro-o-cresol ( D N O C ) 

HEDONAL® see. . .2,4-D 

HEDONAL® see. . .Dichlorprop 

H E D O N A L M® see. . .MCPA 

H E D O N A L MCPP® see. . .Mecoprop 

H E L E N A A T R A Z I N E TECHNICAL® see. . .Atrazine 

H E L E N A B R A N D ATRAZINE® see. . .Atrazine 

H E L E N A PHOSDRIN® see. . .Mevinphos 

HEL-FIRE® see. . .Dinoseb 

HELIX® see. . .Chlorfluazuron 

HELIX® see. . .Difenoconazole 

HELMETINA® see. . .Phenothiazine 

HELMSMAN® see. . .Carbetamide 

HELOTHION® see. . .Sulprofos 

H E O D see. . .Dieldrin 

Hepachloor-3a,4,7,7a-tetrahydro-4,7-e«ifo-methano-

indeen (Dutch) see. . .Heptachlor 

HEPT see. . .Hexaethyl Tetraphosphate 

HEPTA see. . .Heptachlor 

Heptachlorane see. . .Heptachlor 

Heptachlore (French) see. . .Heptachlor 

3,4,5,6,7,8,8-Heptachlorodicyclopentadiene see. 

Heptachlor 

3,4,5,6,7,8,8a-Heptachlorodicyclopentadiene 

see.Heptachlor 

l ,4 ,5 ,6,7,8,8-Heptachloro-2,3-epoxy-2,3,3a,4,7,7a-

hexahydro-4,7-methanoindene see. . .Heptachlor Epoxide 

1,4,5,6,7,8,8-Heptachloro-2,3-epoxy-3a,4,7,7a-

tetrahydro-4,7-methanoindan see. . .Heptachlor Epoxide 

2 ,3 ,5 ,6 ,7 ,7-Heptachloro- la , lb ,5 ,5a ,6 ,6a-hexahydro-2 ,5-

methano-2h- indeno( l ,2-b)oxi rene see. . .Heptachlor 

Epoxide 

1,4,5,6,7,10,10-Heptachloro-4,7,8,9-tetrahydro-4,7-

endomethyleneindene see. . .Heptachlor 

l ,4,5,6,7,8,8-Heptachlor-3a,4,7,7,7a-tetrahydro-4,7-e«<:/o-

methano Inden (German) see. . .Heptachlor 

1,4,5,6,7,8,8-HeptachIoro-3a,4,7,7a-tetrahydro-4,7-

methanoindene see. . .Heptachlor 

l ,4 ,5 ,6,7,8,8-Heptachloro-3a,4,7,7a- tetrahydro-4,7-

methano- lH- indene see. . .Heptachlor 
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H E R C U L E S 3956® see. . .Toxaphene 

H E R C U L E S 5727® see. . .Phenol, 3-( l -methyethyl)- , 

methylcarbamate 

H E R C U L E S 14503® see. . .Dialifor 

H E R C U L E S 22234® see. . .Diethatyl-ethyl 

H E R C U L E S A C 528® see. . .Dioxathion 

H E R C U L E S A C 5727® see. . .Phenol, 3-( l -methyethyl)- , 

methylcarbamate 

H E R C U L E S T O X A P H E N E ® see. . .Toxaphene 

HERITAGE® see. . .Azaxystrobin 

HERKOL® see. . .Dichlorvos 

HERMAL® see. . .Thiram 

H E R M A T ZDM® see. . .Ziram 

HERRISOL® see. . .Mecoprop 

HERYL® see. . .Thiram 

H E T see. . .Hexaethyl Tetraphosphate 

Hexa see. . .Hexachlorocyclohexanes 

HEXABLANC® see. . .Hexachlorocyclohexanes 

HEXACAP® see. . .Captan 

Hexa C.B see. . .Hexachlorobenzene 

Hexachloraethan (German) see. . .Hexachloroethane 

Hexachloran see. . .Lindane 

a-Hexachloran see. . .Hexachlorocyclohexanes 

y-Hexachloran see. . .Lindane 

Hexachlorane see. . .Lindane 

a-Hexachlorane see. . .Hexachlorocyclohexanes 

y-Hexachlorane see. . .Lindane 

gam /Hf l -Hexach lorane see. . .Lindane 

Hexachlorbenzol (German) see. . .Hexachlorobenzene 

Hexachlorcyclohexan (German) see. 

Hexachlorocyclohexanes 

1,2,3,4,5,6-Hexachlor-cyclohexane see. . .Lindane 

a- l ,2 ,3 ,4 ,5 ,6-Hexachlorcyclohexane see. 

Hexachlorocyclohexanes 

Hexachlorethane see. . .Hexachloroethane 

γ-Hexachlorobenzene see. . .Lindane 

A,ß- l ,2 ,3 ,4 ,7 ,7-Hexachlorobic lo(2 ,2 , l )hepten-5 ,6-

bioxymethylenesulfite see. . .Endosulfan 

1,2,3,4,7,7-HexachIorobiclo(2,2,1 )hepten-5,6-

bioxymethylenesulfite see. . .Endosulfan 

Hexachlorocyclohexan (German) see. 

Hexachlorocyclohexanes 

Hexachlorocyclohexane see. . .Hexachlorocyclohexanes 

Hexachlorocyclohexane Isomers see. . .Hexachlor 

cyclohexanes 

Hexachlorocyclohexane (Mixed Isomers) see. 

Hexachlorocyclohexanes 

Hexachlorocyclohexane, gamma isomer see.Lindane 

1,2,3,4,5,6-Hexachlorcyclohexane 

see.Hexachlorocyclohexanes 

1,2,3,4,5,6-3, Hexachlorocyclohexane, gamma isomer 

see. . .Lindane 

1 A,2A,3B,4A,5B,6B-Hexachlorocyc lohexane 

see.Hexachlorocyclohexanes 

1 -a,2,a,3,/?,4a,5,a,6/3-HexachIorocyclohexane see. 

Lindane 

l-a,2,a,3,/?,4a,5/?,6/3-Hexachlorocyclohexane see. 

Hexachlorocyclohexanes 

l-a,2,a,3,cc,4,/3,5,a,6,/?-Hexachlorocyclohexane see. 

Hexachlorocyclohexanes 

l-a,2-/5,3-a,4-/5,5-a,6-/3-Hexachlorocyclohexane see. 

Hexachlorocyclohexanes 

a -Hexachlorocyclohexane see. .Hexachlorocyclohexanes 

/3-Hexachlorocyclohexane see. .Hexachlorocyclohexanes 

y-Hexachlorocyclohexane see. . .Lindane 

(5-Hexachlorocyclohexane see. .Hexachlorocyclohexanes 

/3-1,2,3,4,5,6-Hexachlorocyclohexane see. 

Hexachlorocyclohexanes 

7-1,2,3,4,5,6-Hexachlorocyclohexane see. . .Lindane 

<5-l,2,3,4,5,6-HexachlorocycIohexane see. 

Hexachlorocyclohexanes 

l ,2 ,3 ,4 ,5 ,5-Hexachloro- l ,3-cyclopentadiene dimer see. 

Mirex 

Hexachlorocyclopentadienedimer see. . .Mirex 

2,2 ' ,3 ,3 ' ,5 ,5 ' -Hexachloro-6,6 ' -dihydroxydiphenylmethane 

see. . . Hexachlorophene 

Hexachloroepoxyoctahydro-e«i /o ,e«i /o-

dimethanonapthalene see. . .Endrin 

Hexachloroepoxyoctahydro-e«i /o ,exo-

dimethanonaphthalene see. . .Dieldrin 

1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-

octahydro-1 ,4-endo, exo-5,8-di-methanonaphthaleNE see. 

Dieldrin 

1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-

octahydro-1,4-endo-endo-1,4 ,5 ,8-dimethanonaphthalene 

see. . . Endrin 

1,1,1,2,2,2-Hexachloroethane see. . .Hexachloroethane 

Hexachloroethylene see. . .Hexachloroethane 

Hexachlorofen (Czech) see. . .Hexachlorophene 

Hexachlorohexahydro-ertc/o-exo-dimethanonaphthalene 

see. . .Aldrin 

1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-

1,4,5,8-dimethanonaphthalene see. . .Aldrin 

1,2,3,4,10,10-Hexachloro-l ,4,4a,5,8,8a-hexahydro-CTo-

l ,4-e«£/o-5,8-dimethanonaphthalene see. . .Aldrin 

1,2,3,4,10,10-Hexachloro-1,4,4A,5,8,8 A-hexahydro-1,4-

e«i /o-exo-5,8-dimethanonaphthalene see. . .Aldrin 

1,2,3,4,10-10-Hexachloro-1,4,4a,5,8,8a-hexahydro-

1,4,5,8-ertc/o-exo-dimethanonaphthalene see. . .Aldrin 

(1 a,4a,4a/?,5/?,8/?,8a./?)-1,2,3,4,10,10-Hexachloro-1,4,4a,-

5 ,8 ,8a-hexahydro- l ,4 ,5 ,8-dimethanonaphthalene 

see.Isodrin 

1,2,3,4,10,10-HexachIoro-l ,4 ,4a,5,8,8a-hexahydro-

l,4:5,8-e«ufo, e«i/o-dimethanon aphthalene see. . .Isodrin 

1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4-

endo, e«öfo-5,8-dimethanon aphthalene see.Isodrin 

Hexachlorohexahydromethano 2,4,3-benzodioxathiepin-

3-oxide see. . .Endosulfan 

6,7 ,8 ,9 ,10,10-Hexachloro-1,5 ,5a,6 ,9 ,9a-hexahydro-6,9-

methano-2,4 ,3-benzodioxathiepin-3-oxide see. 

Endosulfan 

gamwtf-Hexaclorobenzene see. . .Lindane 

l ,4 ,5 ,6 ,7 ,7-Hexachloro-5-norborene-2,3-dimethanol 

cyclic sulfite see. . .Endosulfan 

1,4,5,6,7,7-Hexachloro-5-norbornene-2,3-dimethanol , 

cyclic sulfite, exo- see. . .Endosulfan 
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l ,4 ,5 ,6 ,7 ,7-Hexachloro-5-norbornene-2 ,3-d imethanol , 

cyclic sulfite, endo- see. . .Endosulfan 

3 ,4 ,5 ,6 ,9 ,9-Hexachloro- la ,2 ,2a ,3 ,6 ,6a ,7 ,7a-octahydro-

2,7:3,6-dimethano see. . .Dieldrin 

3 ,4 ,5 ,6 ,9 ,9-Hexachloro- la ,2 ,2a ,3 ,6 ,6a ,7 ,7a-octahydro-

2,7:3,6-dimethanonaphth(2,3-b)oxirene see. . .Dieldrin 

( 1 r ,4s,4as,ss ,7r ,8r ,8ar)-1,2,3,4,10-Hexachloro-

l ,4 ,4a ,5 ,6 ,7 ,8 ,8a-octahydro-6 ,7-epoxy- l ,4 :5 ,8- dimethano 

naphthalene see. . .Endrin 

(1R,4S,4AS,5R,6R,7S,8S,8AR)1,2 ,3 ,4 ,10 ,10-Hexachloro-

l ,4 ,4a ,5 ,6 ,7 ,8 ,8a-octahydro-6 ,7-epoxy- l ,4 :5 ,8-

dimethanonaphthalene see. . .Dieldrin 

Hexachlorophane see. . .Hexachlorophene 

Hexachlorophen see. . .Hexachlorophene 

Hexachlorophene see. . .Hexachlorophene 

c ,c ' - ( l ,4 ,5 ,6 ,7 ,7-Hexachloro-8,9,10-tr inorborn-5-en-2,3-

ylene)(dimethy lsulphite)6,7,8,9,10,10-hexachloro-

l ,5 ,5a ,6 ,9 ,9a-hexahydro-6,9-methano-2,4 ,3-

benzodioxathiepin 3-oxide see. . .Endosulfan 

HEXACID®-1095 see. . .Decanoic Acid 

HEXACID® C-9 see. . .Pelargonie Acid 

Hexacloran (In Russia) see. . .Hexachlorocyclohexanes 

Hexaclorobenceno (Spanish) see. . .Hexachlorobenzene 

Hexaclorociclohexano (Spanish) see. 

Hexachlorocyclohexanes 

1,2,3,4,5,6-Hexaclorociclohexano (Spanish) 

see. Hexachlorocyclohexanes 

Hexacloroetano (Spanish) see. . .Hexachloroethane 

Hexaclorofeno (Spanish) see. . .Hexachlorophene 

HEXADRIN® see. . .Endrin 

Hexaethyltetrafosfat see. . .Hexaethyl Tetraphosphate 

HEXAFEN® see. . .Hexachlorophene 

HEXAFERB® see. . .Ferbam 

HEXAFLOW® see. . .Lindane 

Hexafluoroaluminato de trisodio (Spanish) see. . .Sodium 

Aluminum Fluoride 

Hexafluron see. . .Hexaflumuron 

HEXAFOR® see. . .Hexachlorocyclohexanes 

Hexahydro-3,6-e«ûO-oxyphthalic acid see. . .Endothall 

Hexahydropyridine see. . .Piperidine 

Hexakis see. . .Fenbutatin Oxide 

Hexakis(/5,/3-dimethylphenethyl)distannoxane see. 

Fenbutatin Oxide 

Hexakis(2-methyl-2-phenylpropyl)dis tannoxane see. 

Fenbutatin Oxide 

Hexaklon (in Sweden) see. . .Hexachlorocyclohexanes 

H E X A M I T E see. . .TEPP 

HEXAMUL® see. . .Hexachlorocyclohexanes 

HEXAPHENE-LV® see. . .Hexachlorophene 

HEXAPOUDRE® see. . .Hexachlorocyclohexanes 

HEXASAN® see. . .Ethyl Mercuric Chloride 

HEXASUL® see. . .Sulfur 

HEXASULFAN® see. . .Endosulfan 

HEXATHANE® see. . .Zineb 

HEXATHION® see. . .Carbophanothion 

HEXATHIR® see. . .Thiram 

HEXATOX® see. . .Lindane 

HEXAVERM® see. . .Lindane 

HEXAVIN® see. . .Carbaryl 

Hexazane see. . .Piperidine 

HEXAZIR® see. . .Ziram 

HEXA® see. . .Lindane 

Hexhexane see. . .Hexachlorocyclohexanes 

HEXICIDE® see. . .Lindane 

HEXIDE® see. . .Hexachlorophene 

HEXOPHENE® see. . .Hexachlorophene 

HEXYCLAN® see. . .Hexachlorocyclohexanes 

HEXYCLAN® see. . .Lindane 

HEXYGON® D F see. . .Hexythiazox 

HEXYLAN® see. . .Hexachlorocyclohexanes 

Hexylthiocarbam see. . .Cycloate 

HFA see. . .Fluoroacetic Acid 

HGI see. . .Lindane 

HI IDM see. . .Aldrin 

H H D N see. . .Aldrin 

H H P N see. . A l d r i n 

HI-DEP® see. . .2,4-D 

HI -YIELD D E S I C C A N T H-10® see. . A r s e n i c Acid 

H I B O R see. . .Bromacil 

HIBROM® see. . .Naled 

HICO CCC® see. . .Chlormequat Chloride 

HIFOL® see. . .Dicofol 

HIGALCOTON® see. . .Fluometuron 

HIGALMETOX® see. . .Methoxychlor 

HIGALNATE® see. . .Molinate 

High solvent naphtha see. . .Naphthas 

HILAZPOPHOS® see. . .Triazophos 

H1LDAN® see. . .Endosulfan 

HILDIT® see. . .DDT 

HILITE 60® see. . .Dichloroisocyanuric Acid 

HILTACHLOR® see. . .Butachlor 

HILTHION® see. . .Malathion 

H IN O C H LOA® see. . .Mefenacet 

HIP® see. . .Phenol, 3-( l -methyethyl) - , methylcarbamate 

HIVERTOX® sec. . .Dinoseb 

H I V O L 44® see. . .2,4-D, isopropyl ester 

HIZAROCIN® see. . .Cycloheximide 

HL-331® see. . .Phenylmercury Acetate 

HOBANE® see. . .Bromoxynil 

HOCA® see. . .Disulfiram 

HOCH® see. . .Formaldehyde 

H O E 2671® see. . .Endosulfan 

HOE 2784® see. . .Binapacryl 

HOE 2810® see. . .Linuron 

HOE 2824® see. .Triphenyltin Compounds 

H O E 2872® see. . .Triphenyltin Compounds 

H O E 002960® see. . .Triazophos 

H O E 2960 OJ® see. . .Triazophos 

HOE 16410® see. . . Isoproturon 

H O E 17411® see. . .Carbendazim 

HOE23408® see. . .Diclofop-methyl 

HOE 26150® see. . .Dinoseb 

H O E 033171® see. . .Fenoxaprop-ethyl 

HOE555-02A® see. . .Fenpyroximate 

HOE-A 25-01® see. . .Fenoxaprop-ethyl 

HOE-GRASS® see. . .Diclofop-methyl 



 

HOELON® s e e . . .Diclofop-methyl 

HOELON® 3EC s e e . . .Diclofop-methyl 

HOKKO-MYCIN® see. . .Streptomycin 

HOKMATE® see. . .Ferbam 

H O L I D A Y FIRE A N T KILLER® see. . .D-Limonene 

HONG KIEN® see. . .Phenylmercury Acetate 

HOOKER® HRS-16 see. . .Dienochlor 

HOOKER® H R S 1654 see. . .Dienochlor 

HOPCIN® s e e . . .BPMC 

HOPKINS® see. . .Zinc Phosphide 

H O P K I N S BAR BAIR® see. . .Warfarin 

H O P K I N S COV-R-TOX® see. . .Warfarin 

H O P K I N S RODEX® see. . .Warfarin 

HORIZON® see. . .Fluazifop-butyl 

HORIZON® see. . .Tebuconazole 

HORMATOX® see. . .Dichlorprop 

HORMEX® see. . . Indole-3-Butyric Acid 

HORMEX® see. . .1-Naphthaleneacetic Acid 

HORMOCEL-2CCC® see. . .Chlormequat Chloride 

HORMODIN® see. . . Indole-3-Butyric Acid 

HORMOSLYR® 500T (butoxyethyl ester) see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

HORMOTOX® see. . .2,4-D 

H O R M O T U H O ® see. . .MCPA 

HORNET® see. . .Clopyralid 

HORNET® s e e . . .Flumetsulam 

HORNOTUHO® see. . .MCPA 

HORTEX® see. . .Lindane 

HOSPEX® see. . .Glutaraldehyde 

HOSTAQUICK® see. . .Phenylmercury Acetate 

HOSTATHION® see. . .Triazophos 

HRS 16® see. . .Dienochlor 

HRS 16A® see. . .Dienochlor 

HRS 1276® see. . .Mirex 

HRS 1654® s e e . . .Dienochlor 

HS s e e . . .Hydrazine Sulfate 

HS-119-1® see. . .Pyrazon 

HS-14260® see. . .Terbutryn 

HTP see. . .Hexaethyl Tetraphosphate 

H T Z see. . .Hexythiazox 

HUILEUX® see. . .Toxaphene 

HUNGAZIN® see. . .Atrazine 

H U N G A Z I N DT® see. . .Simazine 

HUSEPT® see. . .4-Chloro-3,5-xylenol 

H U S E P T EXTRA® see. . ,4-Chloro-3,5-xylenol 

H W 920® see. . .Diuron 

H W G 1608® see. . .Tebuconazole 

HYAMINE®-3500 see. . .Zilkonium Chloride 

HYDON® see. . .Bromacil 

HYDOUT® see. . .Endothall 

HYDRAM® see. . .Molinate 

Hydrated lime see. . .Calcium Hydroxide 

Hydrated kemikal see. . .Calcium Hydroxide 

Hydrazid hydrazida maleica (Spanish) see. . .Maleic 

Hydrazide 

Hydrazinecarbothioamide see. . .Thiosemicarbazide 

Hydrazine hydrogen see. . .Hydrazine Sulfate 

Hydrazine monosulfate see. . .Hydrazine Sulfate 
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Hydrazine sulphate see. . .Hydrazine Sulfate 

Hydrazinium sulfate see. . .Hydrazine Sulfate 

Hydrazoic acid, sodium salt see. . .Sodium Azide 

Hydrazonium sulfate see. . .Hydrazine Sulfate 

Hydrocyanic acid see. . .Hydrogen Cyanide 

Hydrocyanic acid, potassium salt see. . .Potassium 

Cyanide 

Hydrocyanic acid, sodium salt see. . .Sodium Cyanide 

Hydrodimethylarsine oxide, sodium salt see.Sodium 

Cacodylate 

Hydrofluoric acid see. . .Hydrogen Fluoride 

Hydrofluoric acid gas see. . .Hydrogen Fluoride 

Hydrogen ant imonide see. . .Stibine 

Hydrogenated rotenone see. . .Rotenone 

Hydrogen carboxylic acid see. . .Formic Acid 

Hydrogen cyanamide see. . .Cyanamide 

Hydrogen fluoride, anhydrous see. . .Flydrogen Fluoride 

Hydrogen oxalate of amiton see. . .Amiton Oxalate 

Hydrogen peroxide and peroxyacetic acid mixture see. 

Peracetic Acid 

Hydrogen phosphide see. . .Phosphine 

Hydroperoxide, acetyl see. . .Peracetic Acid 

(75)-Hydroprene see. . .Hydroprene 

(2£ ,4£) -Hydroprene see. . .Hydroprene 

HYDROTHAL-47® see. . .Endothall 

HYDROTHOL® see. . .Endothall 

2-Hydroxybenzoic acid see. . .Salicylic Acid 

o-Hydroxybenzoic acid see. . .Salicylic Acid 

2-Hydroxybiphenyl see. . .o-Phenylphenol 

o-Hydroxybiphenyl see. . .o-Phenylphenol 

2 -Hydroxy- l , l ' -b ipheny l see. . .o-Phenylphenol 

«7-Hydroxycarbanil ic acid methyl ester m-

methylcarbanilate see. . .Phenmedipham 

(Hydroxy-4-coumarinyl 3)-3 phenyl-3(bromo-4 biphcnyl-

4)- l propanol-1 (French) see. . .Bromadiolone 

(£)-3-Hydroxy-crotonic acid, α-methylbenzyl ester, 

dimethyl phosphate see. . .Crotoxyphos 

3-Hydroxycrotonic acid methyl ester dimethyl phosphate 

s e e . . .Mevinphos 

3-Hydroxy-4-cymene see. . .Thymol 

3-Hydroxy-p-cymene see. . .Thymol 

Hydroxyde de triphenyl-etain (French) see. .Triphenyltin 

Compounds 

Hydroxyde de triphenyl-etain (French) see. . .Fentin 

Hydroxide 

4-Hydroxy-3,5-dibromobenzoni t r i le see. . .Bromoxynil 

2-Hydroxy-3,5-dichlorophenyl sulphide see. . .Bithionol 

p-Hydroxy-N./V-dime thylbenzenesulfonamide ester with 

phosphorothioic acid Ο,Ο-dimethyl ester see. . .Famphur 

3-Hydroxydimethyl crotonamide dimethyl phosphate see. 

Dicrotophos 

3-Hydroxy-A/A-dimethyl-f£)-ctOtonamide dimethyl 

phosphate see. . .Dicrotophos 

3-Hydroxy-A r ,A / -dimethyl-m-crotonamide dimethyl 

phosphate see. . .Dicrotophos 

Hydroxydimethylars ine oxide see. . .Cacodyiic Acid 

2-Hydroxydiphenyl see. . .o-Phenylphenol 

o-Hydroxydiphenyl see. . .o-Phenylphenol 
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/ r t /ni- /^-[(4-Hydroxy-3-methoxyphenyl)methyl]-8-methyl-

6-noneamide see. . .Capsaicin 

/v~-[(4-Hydroxy-3-methoxyphenyl)methyl]-8-methyl-6-

nonenamide see. . .Capsaicin 

3-Hydroxy-/V-methylcrotonamide dimethyl phosphate 

see. . .Monocrotophos 

3-Hydroxy-/V-methyl-c(.s-crotonamide dimethyl phosphate 

see. . .Monocrotophos 

3-Hydroxy- l -methyl-4- isopropylbenzene see. . .Thymol 

2-Hydroxymethyl-2-ni t ropropane- l ,3-diol see. 

Tris(hydroxymethyl)ni t romethane 

2-(Hydroxymethyl)-2-ni t ro-1,3-propanediol see. 

Tris(hydroxymethyl)ni t romethane 

4-Hydroxy-3-(3-oxo-1 -phenylbutyl)-2H-1 -benzopyran-2-

one sodium salt (9CI) see. . .Warfarin 

4-Hydroxy-3 -(3 -oxo-1 -phenylbutyl)coumarin see. 

Warfarin 

1-Hydroxypentachlorobenzene see. . .Pentachlorophenol 

3-(3-Hydroxyphenyl)-1,1-dimethylurea, tert-

butylcarbamic acid ester see. . .Karbutilate 

3-Hydroxypropene see. . .Allyl Alcohol 

6-Hydroxy-3(2/ / ) -pyr idazinone see. . .Maleic Hydrazide 

8-Hydroxyquinoline copper complex see. . .Copper (II)-

8-hydroxyquinoline 

l -Hydroxy-4-/er t -butyIbenzene see. . .Butylphenols 

5-Hydroxytetracycline see. . .Oxytetracycline Calcium 

4-Hydroxy-3-( 1,2,3,4-tetrahydro-1 -naftyl)-4-cumarine 

(Dutch) see. . .Coumatetralyl 

4-Hydroxy-3-( 1,2,3,4-tetrahydro-1 -napthalenyl)-2H-1 -

benzopyran-2-one see. . .Coumatetralyl 

4-Hydroxy-3-( l ,2 ,3 ,4- te t rahydro- l -napthyl )cumar in see. 

.Coumatetralyl 

a-Hydroxytoluene see. . .Benzyl Alcohol 

1-Hydroxytriacontane see. . .Triacontanol 

l -Hydroxy-2,2,2- t r ichloroethylphosphonic acid dimethyl 

ester see. . .Trichlorfon 

2 '-Hydroxy-2,4,4 '- tr ichloro-phenylether see. . .Triclosan 

3-Hydroxy-/V, /v^S-trimethylpyrazole-1 -

carboxamidedimethylcarbamate (ester) see. . .Dimetilan 

Hydroxytr iphenylstannane see. . .Fentin Hydroxide 

Hydroxytr iphenylstannane see. . .Triphenyltin 

Compounds 

Hydroxytriphenyltin see. . .Fentin Hydroxide 

Hydroxytriphenylt in see. . .Triphenyltin Compounds 

HYMEC® see. . .Mecoprop 

H Y O S A N see. . .Dichlorophene 

Hypodermacid see. . .Trichlorfon 

HYVAR® see. . .Bromacil 

H Y V A R X BROMACIL® see. . .Bromacil 

H Y V A R X-L® see. . .Bromacil 

H Y V A R X W E E D KILLER® see. . .Bromacil 

H Y V A R X-WS® see. . .Bromacil 

HYVAR-X® see. . .Bromacil 

HY-VIC® see. . .Thiram 

- 1 -

IBA see. . . Indole-3-Butyric Acid 

ICE-SPAR® see. . .Sodium Aluminum fluoride 

ICETONE® see. . .Sodium Aluminum fluoride 

ICI-A0009® see. . .Fluazifop-butyl 

ICI-A 604® see. . .Tralkoxydim 

ICI BAYTAN® see. . .Fuberidazole 

ICIA-192® see. . .Fluazinam® 

ICIA5504 80WG® see. . .Azaxystrobin 

ICI-PP 333® see. . .Paclobutrazole 

ICON® see. . .Fipronil 

ICON® see. . . /awc/o-Cyhalothrin 

IDA see. . .Triphenyltin Compounds 

IDA BRANDS® see. . .Sodium Methanearsonate 

( M S M A ) 

IDA FLO-TIN 4L® see. . .Fentin Hydroxide 

IDA MANEB® see. . .Maneb 

IDA PROP-A-NEL® see. . .Propanil 

IDA SEIS-TRES 6-3® see. . .Parathion 

Idrazina solfato (Italian) see. . .Hydrazine Sulfate 

Idrossido di stagno trifenile (Italian) see. . .Triphenyltin 

Compounds 

IFC (Russia) see. . .Propham 

IFC see. . .Propham 

IFK see. . .Propham 

IGRAN® s e e see. . .Terbutryn 

IGRATER® see. . .Terbutryn 

IKF-1216® see. . .Fluazinam® 

IKI-7899® see. . .Chlorfluazuron 

IKURIN® see. . .Ammonium Sulfamate 

ILLOXAN® see. . .Diclofop-methyl 

ILLOXOL® see. . .Dieldrin 

Illuminating oil see. . .Kerosene 

ILOXAN® see. . .Diclofop-methyl 

IMAVEROL® see. . .Imazalil 

Imazamethabenz see. . . Imazethabenz 

IMC 3950® see. . .Thiobencarb 

IMD-760® see. . .Azacosterol Dihydrochloride 

IMICIDE® see. . . Imidacloprid 

IMIDAN® 

1/ / - Imidazo le -amine , l - [ (6-chloro-3-pyridinyl)methyl]-

4,5-dihydro-/V-nitro- see. . . Imidacloprid 

1 / / - Imidazole , 1 -[ 1 -((4-chloro-2-

( tr i f luoromethyl)phenyl) imino]-2-propoxyethyl)- , (E)-

see. . .Triflumizole 

1 / / - Imidazole , 1 -[2-(2,4-dichlorophenyl)-2-(2-

propenyloxy)ethyl]- see. . .Imazalil 

1 / / - Imidazole , l - [2-(2,4-dichlorophenyl)-2-(2-

propenyloxy)ethyl]- , (±)- see. . .Imazalil 

1//-Imidazole, 2-heptadecyl-4,5-dihydro- ,monoacetate 

see. . .Glyodin 

Imidazolidinethione see. . .Ethylene Thiourea 

2-Imidazolidinethione see. . .Ethylene Thiourea 

2-Imidazolidinimine, l-[(6-chloro-3-pyridinyl)methyl]-/V-

nitro-benzoate see. . . Imidacloprid 

2-Imidazoline, 2-heptadecyl- , monoacetate see. .Glyodin 

Imidazoline-2-thiol see. . .Ethylene Thiourea 

2-(Imidazoline-2-thiol see. . .Ethylene Thiourea 

Imidazol ine-2(3/ / ) - thione see. . .Ethylene Thiourea 



 

Imidocarbonic acid, phosphonodi thio- , cyclic ethylene 

p,p-d\ethy\ ester see. . .Phosfolan 

4,4-(Imidocarbonyl)bis(n,n-dimethylanil ine) see. 

Auramine 

( l - Iminoethyl )phosphoramidothio ic acid, <3,0-bis(4-

chlorophenyl) ester see. . .Phosacetim 

IMISOL® see. . .Carbendazim 

I M P A C T EXCEL® see. . .Chlorothalonil 

IMPASSE® see. . ./amcfa-Cyhalothrin 

IMPERATOR® see. . .Cypermethrin 

Imperial green see. . .Copper Acetoarseni te 

Imperial green see. . .Paris Green 

I M P R O V E D B L U E M A L R I N S U G A R BAIT® see. 

Methomyl 

I M P R O V E D G O L D E N M A L R I N BAIT® see.Methomyl 

INAKOR® see. . .Atrazine 

INCRECEL® see. . .Chlormequat Chloride 

1,3-Indandione, 2-[( />chlorophenyl)phenylacetyl]- see. 

Chlorophacinone 

INDAR® see. . .Fenbuconazole 

INDENE® see. . .Heptachlor 

l /7- Indene- l ,3(2 / / ) -d ione , 2-[(4-

chlorophenyl)phenylacetyI]- s e e . . .Chlorophacinone 

l / / - Indo!e-3-butanoic acid see. . . Indole-3-Butyric Acid 

Indole butyric see. . . Indole-3-Butyric Acid 

Indole butyric acid see. . . Indole-3-Butyric Acid 

Indolyl-3-butyric acid see. . .IndoIe-3-Butyric Acid 

3-Indolebutyric acid see. . . Indole-3-Butyric Acid 

3-Indolyl-y-butyric acid see. . . Indole-3-Butyric Acid 

4-(IndoIyI)butyric acid see. . . Indole-3-Butyric Acid 

4-(Indol-3-yl)butyric acid see. . .Indo!e-3-Butyric Acid 

4-(3-Indolyl)butyric acid see. . . Indole-3-Butyric Acid 

/3-Indolebutyric acid see. . . Indole-3-Butyric Acid 

y-(Indole-3)-butyric acid see. . . Indole-3-Butyric Acid 

y-(Indol-3-yl)butyric acid see. . . Indole-3-Butyric Acid 

y-(3-Indolyl)butyric acid see. . . Indole-3-Butyric Acid 

INEXIT® see. . .Lindane 

INFERNO® see. . .Amiton 

INJECT-A-CIDE AV® see. . .Abamectin 

INL-5300® see. . .Tribenuron-Methyl 

INM-6316® see. . .Thifensulfuron Methyl 

INSECT POWDER® see. . .Pyrethrins or Pyrethrum 

856 INSECT REPELLENT® see. . .Dipropyl 

Isocinchomeronate 

INSECTICIDE 1179® see. . .Methomyl 

I N S E C T I C I D E - N E M A C I D E 1410® see. . .Oxamyl 

I N S E C T I G A S D® see. . .Dichlorvos 

INSECTOPHENE® s e e . . .Endosulfan 

INSECTO® see. . .Endosulfan 

INSEGAR® see. . .Fenoxycarb 

INTERCIDE® see. . .Phenylmercury Acetate 

INTER PLUS® see. . .Metolachlor 

INTEXAN® LB-50 see. . .Zilkonium Chloride 

INTRACEL-15® s e e . . .Arsenic Acid 

INTREPID® see. . .Methoxyfenozide 

INTUDER® see. . .Cyfluthrin 

I N T U D E R HPX® see. . .Cyfluthrin 

Invalon OP® see. . .o-Phenylphenol 
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I N V E R T O N 245® see. . .2,4,5-T 

I N V E R T O N 245® see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

INVISI-GARD® see. . .Propoxur 

INY-6202 see. . .Quizalofop-Ethyl 

IONIZ® see. . .Diflufenican 

IOTOX® s e e . . .Mecoprop 

IPANER® see. . .2,4-D 

IPC see. . .Propham 

IPERSAN® see. . .Trifluralin 

IPMC see. . .Propoxur 

IPO 8® see. . .Tetrachlorvinphos 

IPPC see. . .Propham 

IPRODINE® see. . . Iprodione 

IRADICAV® see. . .Sodium Fluoride 

IRGAGUARD® see. . .Thiabendazole 

IRGASAN® see. . .Triclosan 

IRGASAN® DP-300 see. . .Triclosan 

Iron dimethyldi thiocarbamate see. . .Ferbam 

Iron(III) dimethyldi thiocarbamate see. . .Ferbam 

Iron persulfate see. . .Ferric Sulfate 

Iron protosulfate see. . .Ferrous Sulfate 

Iron sesquisulfate see. . .Ferric Sulfate 

Iron sulfate (1:1) see. . .Ferrous Sulfate 

Iron sulfate (2:3) see. . .Ferric Sulfate 

Iron(2+) sulfate see. . .Ferrous Sulfate 

Iron(2+) sulfate (1:1) see. . .Ferrous Sulfate 

Iron (3+) sulfate see. . .Ferric Sulfate 

Iron(II) sulfate see. . .Ferrous Sulfate 

Iron(III) sulfate see. . .Ferric Sulfate 

Iron tersulfate see. . .Ferric Sulfate 

Iron, t r is idimethylcarbamodithioato-S.S'-)- see. . .Ferbam 

Iron, tris(dimethylcarbamodithioato-S , ,S')- , (OC-6-1 1)-

see. . .Ferbam 

Iron, t r is(dimethyldi thiocarbamato)- see. . .Ferbam 

Iron tr is(dimethyldi thiocarbamate) see. . .Ferbam 

Iron vitriol see. . .Ferrous Sulfate 

IROSPAN® see. . .Ferrous Sulfate 

IROSUL® s e e . . .Ferrous Sulfate 

ISA-20E® see. . .Arosurf® M S F 

ISATHRIN® see. . .Resmethrin 

ISCOBROME® see. . .Methyl Bromide 

I S C O B R O M E D® see. . .Ethylene Dibromide 

ISCOTHANE® see. . .Dinocap 

Isobenzano (Spanish) see. . . Isobenzan 

Isobutylglycerol, nitro- see. 

Tris(hydroxymethyl)ni t romethane 

ISOCIL® s e e . . .Bromacil 

Isocinchomeronic acid, dipropyl ester see. . .Dipropyl 

Isocinchomeronate 

Isocinchomeronyl dipropylester see. . .Dipropyl 

Isocinchomeronate 

ISO-CORNOX® see. . .Mecoprop 

ISOCOTHANE® see. . .Dinocap 

Isocyanuric acid, dichloro- s e e . . .Dichloroisocyanuric 

Acid 

Isocyanuric dichloride see. . .Dichloroisocyanuric Acid 
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a-Isodecyl-co-hydroxypoly(oxy-l ,2-ethanediyl) see. 

Arosurf 8 M S F 

Isodemeton see. . .Demeton 

Isodrina (Spanish) see. . .Isodrin 

Isofluorphate see. . .Isofluorphate 

Isoflurophate see. . .Isofluorphate 

lH-Isoindole- l ,3(2H)-dione ,3a ,4 ,7 ,7a- te t rahydro-2-

[(trichloromethyl)thiol]- see. . .Captan 

Isolane (French) see. . .Isolan® 

ISOMETASYSTOX® see. . .Demeton 

ISOMETASYSTOX® see. . .Demeton-methyl 

Isomethylsystox sulfoxide see. . .Demeton-methyl 

I S O M E T H Y L S Y S T O X ® see. . .Demeton 

I S O M E T H Y L S Y S T O X ® see. . .Demeton-methyl 

Isooctyl alcohol (2,4-dichlorophenoxy)acetate see. . .2,4-

D, isooctyl ester 

Isooctyl 2 ,4-dichlorophenoxyacetate see. . .2,4-D, 

isooctyl ester 

Isooctyl ester of dichloro 2,4-chloroacetic acid see. . .2,4-

D, isooctyl ester 

2,4,5-Isooctyl ester see. . .2 ,4,5-Trichlorophenoxyacet ic 

Acid, Esters 

Isooctyl 2,4,5-tr ichlorophenoxyacetate see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

Isophthalonitrile, tetrachloro see. . .Chlorothalonil 

2-Isopr 3-isopropyl-5-methylphenyl-jV-methylcarbamate 

see. . .Promecarb 

Isopropalin see. . . Isopropalin 

Isopropil-yV-fenil-carbammato (Italian) see. . .Propham 

(l-Isopropil-3-metil- lH-pirazol-5-i l)-A' ,A / -dimetil-

carbammato (Italian) see. . .Isolan® 

(E)-0-2- Isopropoxycarbonyl - l -methylvinyl O-

methylethylphosphoramidothioate see. . .Propetamphos 

0-( 1 -Isopropoxycarbonyl-1 -propen-2-yl ) -0-methy 1-ethy 1-

phosphoramidothionate see. . .Propetamphos 

2-Isopropoxyphenyl methylcarbamate see. . .Propoxur 

2-Isopropoxyphenyl /V-methylcarbamate see. . .Propoxur 

o-Isopropoxyphenyl methylcarbamate see. . .Propoxur 

o-Isopropoxyphenyl 7V-methylcarbamate see. . .Propoxur 

o-(2-Isopropoxyphenyl) N-methylcarbamate see. 

Propoxur 

Isopropylamino-0-ethyl- (4-methylmer capto-3-

methylphenyl)phosphate see. . .Fenamiphos 

3-Isopropyl-2, l ,3-benzothiadiazinon-(4)-2,2-dioxid 

(German) see. . .Bentazon 

3- Isopropyl - lH-2 , l ,3 -benzoth iadiaz in-4(3H)-one-2 ,2-

dioxide see. . .Bentazon 

1-Isopropyl carbamoyl-3-(3,5-dichlorophenyl)-hydantoin 

see. . .Iprodione 

Isopropyl carbanilate see. . .Propham 

Isopropyl carbanilic acid ester see. . .Propham 

yV-Isopropyl-a-chloroacetanilide see. . .Propachlor 

yV-Isopropyl-2-chloroacetanilide see. . .Propachlor 

Isopropyl cresol see. . .Thymol 

6-Isopropyl-3-cresol see. . .Thymol 

6-IsopropyI-m-cresol see. . .Thymol 

Isopropyl 2 ,4-dichlorophenoxyacetate see. . .2,4-D, 

isopropyl ester 

Isopropyl (2,4-dichlorophenoxy)acetate see. . .2,4-D, 

isopropyl ester 

Isopropyl diethyldi thiophosphorylacetamide see. 

Prothoate 

4-Isopropyl-2,6-dinitro-/V,/V-dipropylaniline see. 

Isopropalin 

2,4,5-T, Isopropyl ester see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

Isopropyl 0-[ethoxy-/V-

isopropylamino(thiophosphoryl)]sal icylate see. 

Isofenphos 

Isopropyl O-

[ethoxy(isopropylamino)phosphinothioyl]sal icy late see. 

Isofenphos 

Isopropyl 3 -

(ethylamino(methoxy)phosphinothioyloxy)isocrotonate 

see. . .Propetamphos 

Isopropyl 3-[((ethylamino)methoxyphosphinothioyl] 

oxy)crotonate see. . .Propetamphos 

Isopropyl-yV-fenyl-carbamaat (Dutch) see. . .Propham 

Isopropyl f luophosphate see. . .Isofluorphate 

2,3-Isopropylidene-dioxyphenyl methylcarbamate see. 

Bendiocarb 

jV-Isopropyl-2-mercaptoacetamide-5'-ester with Ο,Ο-

diethyl phosphorodi thioate see. . .Prothoate 

Isopropyl (2E,4E)-1 l-methoxy-3,7,1 1-trimethyl-2,4-

dodecadienoate see. . .Methoprene 

Isopropyl (E,E)-1 l -methoxy-3,7,1 l- t r imethyl-2,4-

dodecadienoate see. . .Methoprene 

3-Isopropyl-5-methylcarbamic acid methyl ester see. 

.Promecarb 

(l-IsopropyI-3-methyl-lH-pyrazol-5-yl)-/V,A'-dimethyl-

carbamaat (Dutch) see. . .Isolan® 

(l-Isopropy!-3-methyl- lH-pyrazol-5-yl)-A' ,A ' -dimethyl-

carbamat (German) see. . .Isolan® 

Isopropylmethylpyrazoldimethylcarbamate see. . .Isolan* 

Isopropylmethylpyrazoyl dimethylcarbamate see. .Isolan4 

l - Isopropyl-3-methylpyrazolyl-(5)-dimethylcarbamate 

see. . .Isolan® 

l- lsopropyl-3-methyl-5-pyrazolyl dimethyl carbamate 

see. . .Isolan® 

( l - Isopropyl-3-methyl - l H-pyrazol-5-yl)-/V,/V-dimethyl 

carbamate see. . .Isolan® 

Isopropylmethylpyrimidyl diethyl thiophosphate see. 

Diazinon 

O-2-Isopropyl-4-methylpyr imyl-O,0-diethyl 

phosphorothioate see. . .Diazinon 

w-Isopropylphenol methylcarbamate see. . .Phenol, 3 - ( l -

methyethyl)-, methylcarbamate 

/;;-Isopropylphenol-/V-methylcarbamate see. . .Phenol, 3-

( 1 -methyethyl)- , methylcarbamate 

3-IsopropylphenoI methylcarbamate see. . .Phenol, 3 - ( l -

methyethyl)-, methylcarbamate 

3-Isopropylphenol-/V-methylcarbamate see. . .Phenol, 3-

( 1 -methyethyl)-, methylcarbamate 

Isopropyl-yV-phenyl-carbamat (German) see. . .Propham 

Isopropyl phenylcarbamate see. . .Propham 

Isopropyl- iV-phenylcarbamate see. . .Propham 



 

Isopropyl-jV-phenyl carbamate see. . .Propham 

o-Isopropyl-/V-phenyl carbamate see. . .Propham 

3-(4-Isopropylphenyl)-1,1 -dimethylurea see. .Isoproturon 

m-Isopropylphenyl-N-methylcarbamate see. . .Phenol, 3 -

( 1 -methyethyl)-, methylcarbamate 

3-Isopropylphenyl methylcarbamate see. . .Phenol, 3 - ( l -

methyethyl)-, methylcarbamate 

Isopropyl-/V-phenyurethan (German) see. . .Propham 

Isopropylphosphoramidic acid ethyl 4-(methylthio)-/n-toyl 

ester see. . .Fenamiphos 

Isopropyl salicylate O-ester with O-ethyl 

isopropylphosphoramidothioate see. . .Isofenphos 

5-Isopropyl-/w-tolyl methyl-carbamate see. . .Promecarb 

Isopropyl 2,4,5-tr ichlorophenoxyacetate see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

a-Isopropyl-a-[p-( t r i f luoromethoxy)phenyl]-5-

pyrimidinemethanol see. . .Flurprimidol 

Isoproyl phosphorofluoridate see. . .Isofluorphate 

Isopto carbachol see. . .Captan 

Isosafrole, octyl sulfoxide see. . .Sulfoxide 

Isosafrole-«-octylsulfoxide see. . .Sulfoxide 

Isosteareth-2 see. . .Arosurf® M S F 

ISOSYSTOX® see. . .Demeton 

3(2/f)-IsothiazoIone, 2-octyl- see. . .Octhilinone 

Isothiocyanate d 'al lyle (French) see. . .Allyl 

Isothiocyanate 

3-Isothiocyanato- l -propene see. . .Allyl Isothiocyanate 

Isothiocyanic acid, allyl ester see. . .Allyl Isothiocyanate 

Isothiosemicarbazide see. . .Thiosemicarbazide 

ISOTOX® see. . .Hexachlorocyclohexanes 

ISOTOX® see. . .Lindane 

ISOTOX SEED TREATER® " D " and " F " see. . .Captan 

Isourea see. . .Urea 

Isovaleric acid-8-ester with 3-formamido-/V-(7-hexyl-8-

hydroxy-4,9-dimethyl-2 ,6-dioxo-1,5-dioxonan-3-

yl)salicylamide isovaleric acid 8 ester see. . .Antimycin A 

ISTAMBUL® see. . .Amitraz 

ITGAGUARD® see. . .Triclosan 

IVALON® see. . .Formaldehyde 

IVORAN® see. . .DDT 

IVOSIT® see. . .Dinoseb 

IXODEX® see. . .DDT 

JACUTIN® s e e . . .Hexachlorocyclohexanes 

JACUTIN® s e e . . .Lindane 

JA1KIN® see. . .Sodium Tetraborate 

JALAN® see. . .Molinate 

JANUS® see. . .Linuron 

JANUS® see. . .Trifluralin 

Jasmolin I see. . .Pyrethrins or Pyrethrum 

Jasmolin II see. . .Pyrethrins or Pyrethrum 

JAVELIN® see. . .Diflufenican 

Jet fuel: Jp-1 see. . .Kerosene 

JF 5705F® see. . .Cypermethrin 

JF 6064® see. . .Tefluthrin 

JIFFY GROW® see. . . Indole-3-Butyric Acid 

JMC 45498® see. . .Deltamethrin 

JOLT® s e e . . .Ethoprop 

JONNIX® see. . .Asulam 
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JOSH® see. . .Isoproturon 

JULIN'S C A R B O N CHLORIDE® 

see .Hexachlorobenzene 

JUNO® see. . .Propiconazole 

JUPITAL® see. . .Chlorothalonil 

- K -

4K-2M® see. . .MCPA 

K-4® see. . .Diuron 

K-4 HERBICIDE® see. . .Hexazinone 

K-19® see. . .Triphenyltin Compounds 

K-19® see. . .Fentin Hydroxide 

K62-105® see. . .Leptophos 

Κ III® see. . .Dinitro-o-cresol ( D N O C ) 

Κ IV® see. . .Dinitro-o-cresol ( D N O C ) 

KABAT® see. . .Methoprene 

KACK® see. . .Cacodylic Acid 

KACK® see. . .Sodium Methanearsonate ( M S M A ) 

Kadmium (German) see. . .Cadmium 

Kadmiumchlor id (Germany) see. . .Cadmium Chloride 

Kadmu (Polish) see. . .Cadmium 

Kafar copper see. . .Copper and Copper Compounds 

KAFIL® S U P E R see. . .Cypermethrin 

KAKEN® see. . .Cycloheximide 

Kakodylan dodny see. . .Sodium Cacodylate 

KALEIT® see. . .Fenitrothion 

KALGIBB® see. . .Gibberell ic Acid 

Kalium-cyanid (German) see. . .Potassium Cyanide 

Kaliumnitrat (German) see. . .Potassium Nitrate 

Kaliumnitrat (German) see. . .Potassium Nitrite 

KALO® see. . .Calcium Arsenate 

KALPHOS® see. . .Parathion 

Kalziumarseniat (German) see. . .Calcium Arsenate 

KAMFOCHLOR® see. . .Toxaphene 

KAMPOSAN® see. . .Ethephon 

KANEPAR® see. . .Fenac 

KANKEREX® see. . .Mercuric Oxide 

KAPTAN® see. . .Captan 

KARAMATE® see. . .Mancozeb 

KARATE® see. . . /owi/a-Cyhalothrin 

KARATHANE® W D see. . .Dinocap 

KARATHANE® see. . .Dinocap 

KARATHENE® see. . .Dinocap 

K A R B A M BLACK® see. . .Ferbam 

K A R B A M C A R B A M A T E ® see. . .Ferbam 

K A R B A M WHITE® see. . .Ziram 

KARBASPRAY® see. . .Carbaryl 

KARBATION® see. . .Metham-Sodium 

K A R B A T I O N (dihydrate)® see. . .Metham-Sodium 

KARBATOX® see. . .Carbaryl 

KARBICRON® see. . .Dicrotophos 

KARBOFOS® see. . .Malathion 

KARBOSEP® see. . .Carbaryl 

KARIDIUM® see. . .Sodium Fluoride 

KARIGEL® see. . .Sodium Fluoride 

KARI-RINSE® see. . .Sodium Fluoride 

KARLAN® see. . .Ronnel 
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KARMEX® see. . .Diuron 

KARMEX® see. . .Monuron 

K A R M E X D I U R O N HERBICIDE® see. . .Diuron 

K A R M E X DW® see. . .Diuron 

KARMEX® W see. . .Monuron 

KARPEN® see. . .Dodine 

KARSAN® see. . .Formaldehyde 

K A R T AN® see. . .Fluvalinate 

K A R T E X A® see. . .Propachlor 

KASCADE® see. . .Maneb 

KATAMINE® A B see. . .Zilkonium Chloride 

Katharin s e e . . .Carbon Tetrachloride 

KATHON® 893 see. . .Octhilinone 

KAURITIL® see. . .Copper Oxychlor ide 

KAVADEL® see. . .Dioxathion 

KAYAFUME® see. . .Methyl Bromide 

KAYAPHENONE® see. . .Bensulide 

KAYAZINON® see. . .Diazinon 

KAYAZOL® see. . .Diazinon 

KAYNITRO® see. . .Ammonium Nitrate 

KAZOE® see. . .Sodium Azide 

KEEN S U P E R K I L L A N T A N D R O A C H 

EXTERMINATOR® see. . .Fenitrothion 

KEEPER® see. . .Phenmedipham 

KEEPOUT® see. . .Capsaicin 

KELTANE® see. . .Dicofol 

KELTHANE® s e e . . .Dicofol 

K E L T H A N E T H A N O L ® see. . .Dicofol 

KEMATE® see. . .Anilazine 

KEMDAZIN® see. . .Carbendazim 

KEMIFAM® see. . .Phenmedipham 

KEMIKER® s e e . . .Carboxin 

Κ EM I RON® see. . .Ethofumesate 

KEMOLATE® see. . .Phosmet 

KENAPON® see. . .Dalapon 

KENCIS® s e e . . .Cypermethrin 

KENCOZEB® see. . .Mancozeb 

KENDAN® see. . .Endosulfan 

KENFURAN® see. . .Carbofuran 

KENITE® see. . .Diatomaceous Earth 

KENLOGO® see. . .Dimethoate 

KENOFOL® see. . .Captafol 

KENOFURAN® see. . .Carbofuran 

K E N - R O U N D EXTRA® see. . .Glyphosate 

KENSBAN® see. . .Chlorpyrifos 

KENSOLO® see. . .Propanil 

K E N - S T A R PLUS® see. . .Glyphosate 

KEPONE® s e e . . .Chlordecone (Kepone®) 

Keralyt see. . .Salicylic Acid 

KERB® see. . .Pronamide 

K E R B 50W® see. . .Pronamide 

KERB® P R O P Y Z A M I D E 50 see. . .Pronamide 

KERNTOX® s e e . . .Endosulfan 

Kerosine see. . .Kerosene 

K E Y S T O N E LA® see. . .Acetochlor 

K-I C H E M I C A L see. . .Prohexadione Calcium 

KIDEN® see. . . Iprodione 

Kieselguhr (German) see. . .Diatomaceous Earth 

KIH 2031 see. . .Pyri thiobac-Sodium 

K1H®2031 see. . .Pyri thiobac-Sodium 

KILDIP® see. . .Dichlorprop 

KILEX LINDANE® see. . .Chlordane 

KILEX PARATHION® see. . .Methyl Parathion 

KILEX® see. . .Copper Oxychlor ide 

KILEX®-3 (butyl ester) see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

KILL-ALL® see. . .Sodium Arsenite 

KILLAX® see. . .TEPP 

K I L L G E R M D E T H L A C I N S E C T I C I D A L LAQUER® 

see. . .Dieldrin 

K I L L G E R M S E W A R I N P® s e e . . .Warfarin 

K I L L G E R M T E T R A C I D E I N S E C T I C I D A L SPRAY® 

see. . .Fenitrothion 

KILL KANTZ® see. . .ANTU 

KILL-OFF® see. . .Borax and Boric Acid 

KILL-RO R A T KILLER® see. . .Diphacione 

KILMAG®see . . .Calcium Arsenate 

K I L M I T E 40® see. . .TEPP 

KILMOL® see. . .Warfarin 

KILOSEB® see. . .Dinoseb 

KILPROP® see. . .Mecoprop 

KILRAT® see. . .Zinc Phosphide 

KILSEM® see. . .MCPA 

KILZOL® see. . .Hexachlorophene 

KIM-112® see. . .Prohexadione Calcium 

King's green see. . .Copper Acetoarsenite 

King's green see. . .Paris Green 

KIPSIN® see. . .Methomyl 

KISVAX® see. . .Carboxin 

KITRON® see. . .Acephate 

KIWI LUSTR-277® see. . .o-Phenylphenol 

K L A R T AN® see. . .Fluvalinate 

KLEENUP® see. . .Acifluorfen 

KLEENUP® see. . .Diquat Dibromide 

KLEENUP® see. . .Oxyfluorfen 

KLEENWALK® see. . .Prometon 

KLEERAWAY® see. . .Acifluorfen 

KLEERAWAY® see. . .Glyphosate 

KLEER-LOT® see. . .Amitrole 

KLINGTITE® see. . ,1-Naphthaleneacetic Acid 

KLOP® see. . .Chloropicrin 

KLOREX® see. . .Sodium Chlorate 

K M H see. . .Maleic Hydrazide 

KM S O D I U M CHLORATE® see. . .Sodium Chlorate 

KNOCKMATE® see. . .Ferbam 

KNOCKOUT® see. . .Sulfometuron-Methyl 

K N O C K OUT® see. . .Tris(hydroxymethyl)ni t romethane 

K N O W X - W E E D ® see. . .Dinoseb 

KNOX-WEED® see. . .Dinoseb 

KOBAN® see. . .Etridiazole 

K O B U ® see. . .Quintozene 

K O B U T O L ® see. . .Quintozene 

KOCIDE® 101 see. . .Copper Hydroxide 

KOCIDE® 2000 see. . .Copper Arsenite 

KODIAK® see. . .Metalaxyl 

K O D I A K A-T FUNGICIDE® see. . .Quintozene 
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K O D I A K Τ® see. . .Thiram 

Kohlendisulfid (German) see. . .Carbon Disulfide 

KOKOTINE® see. . .Lindane 

KOLODUST® see. . .Parathion 

KOLOFOG® see. . .Sulfur 

KOLOSPRAY® see. . .Sulfur 

KOLTAR® see. . .Oxyfluorfen 

KOMET-RP® see. . .Tefluthrin 

KOPFUME® see. . .Ethylene Dibromide 

KOP KARB® see. . .Copper Carbonate see. . .Basic 

KOP MITE® see. . .Chlorobenzilate 

KOPSOL® see. . .DDT 

KOP-THIODAN® see. . .Endosulfan 

KOP-THION® see. . .Malathion 

KORANDA® see. . .Acephate 

KORANDA® see. . .Fenvalerate 

KORAX® see. . .1-Chloro-1-Nitropropane 

K O R A X 6® see. . .1-Chloro-1-Nitropropane 

KORIUM® see. . .Dichlorophene 

KORLAN® see. . .Ronnel 

KORLANE® see. . .Ronnel 

KORTOF1N® see. . .Aldrin 

K-OTHR1NE® see. . .Deltamethrin 

KOTION® see. . .Fenitrothion 

KOTOL® see. . .Hexachlorocyclohexanes 

KOYOSIDE® see. . .Sodium Aluminum fluoride 

KOZINC® see. . .Copper Hydroxide 

KP 2 ® see. . .Quintozene 

K-PIN® see. . .Picloram 

K-SALT® see. . .Naphthoxyacetic Acid 

KRECALV1N® see. . .Dichlorvos 

KREGASAN® see. . .Thiram 

KRENITE® see. . .Fosamine Ammonium 

KREOZAN® see. . .Dinitro-o-cresol ( D N O C ) 

K R E Z O T O L 50® see. . .Dinitro-o-cresol ( D N O C ) 

KRJOLIT® see. . .Sodium Aluminum fluoride 

KRISMAT® see. . .Ametryn 

KRITAP® see. . .Cartap Hydrochlor ide 

N T D 2® see. . .Cartap Hydrochlor ide 

KROTENAL® see. . .Disulfiram 

KROT1LINE® see. . .2,4-D 

K R O V A R IDF® see. . .Diuron 

KROVAR® see. . .Bromacil 

KRUMKIL® see. . .Coumafuryl 

KRYOCIDE® see. . .Sodium Aluminum Fluoride 

Kryolith (German) see. . .Sodium Aluminum fluoride 

KRYSID® see. . .ANTU 

K R Y S I D PI® see. . .ANTU 

KRZEWOTOKS® (butyl ester) see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

K T 30® see. . .Forchlorfenuron 

K T 35® see. . .Copper Oxychlor ide 

KUH-833® see. . .Prohexadione Calcium 

KUIK® see. . .Methomyl 

Kumander see. . .Warfarin 

KUMIAI® see. . .Metolcarb 

KUMULUS® 5 see. . .Sulfur 

Kupfercarbonat (German) see. . .Copper Carbonate 

see.Basic 

Kupferoxychlorid (German) see. . .Copper Oxychloride 

Kupferoxydul (German) see. . .Cuprous Oxide 

Kupfersulfat (German) see. . .Copper Sulfate 

Kuprablau (German) see. . .Copper Hydroxide 

KUPRATSIN® see. . .Zineb 

KUPRICOL® see. . .Copper Oxychloride 

KUPR1KOL® see. . .Copper Oxychlor ide 

KURAN® see. . .Silvex 

KU RON® see. . .Silvex 

KUROSALG® see. . .Silvex 

KUROSAL® see. . .Silvex 

K U S A - T O H R U K U S A T O L ® see. . .Sodium Chlorate 

KVK® see. . .MCPA 

KWARC® see. . .Diflufenican 

Kwasu 2 ,4-dwuchlorofenoksoctowego see. . .2,4-D 

Kwas 2,4-dwuchlorofenoksyoctowy see. . .2,4-D 

KWELL® see. . .Lindane 

K W G 0599® see. . .Bitertanoi 

KWIK-KIL® see. . .Strychnine 

KWIKSAN® see. . .Phenylmercury Acetate 

Kyanid sodny (Czech) see. . .Sodium Cyanide 

KYLAR® see. . .Daminozide 

KYPCHLOR® see. . .Chlordane 

Kypfarin see. . .Warfarin 

KYPFOS® see. . .Malathion 

K Y P M A N 80® see. . .Maneb 

KYPTHION® see. . .Parathion 

KYPZIN® see. . .Ziram 

KYPZIN® see. . .Zineb 

Kyselina benzoova (Czech) see. . .Benzoic Acid 

Kyselina 2,4-dichlorfenoxyoctova (Czech) see. . .2,4-D 

Kyselina peroxyoctova (Polish) see. . .Peracetic Acid 

- L -

L 11/6® see. . .Phorate 

L 343® see. . .Prothoate 

L 561® see. . .Phenthoate 

L 01748® see. . .Dithiazanine Iodide 

L 5300® see. . .Tribenuron-Methyl 

L 34314® see. . .Diphenamid 

L 36352® see. . .Trifluralin 

L 676,863® ( B l a ) see. . .Abamectin 

LABUCTRIL® see. . .Bromoxynil 

L A C C O M A G I C SULPHUR® see. . .Sulfur 

L A C C O PARIS GREEN® see. . .Los Angeles Chemical 

Co. (USA) see. . .Copper Acetoarsenite 

LADDOK® see. . .Atrazine 

LADDOK® see. . .Bentazon 

LADOB® see. . .Dinoseb 

LAMA® see. . .Nicosulfuron 

LAMBAST® see. . .Butachlor 

LAMBROL® see. . .Fluenetil 

Lamp oil see. . .Kerosene 

LANCER® see. . .Acephate 

L A N C O ATRAZINE® see. . .Atrazine 
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LAND MASTER® see. . .2,4-D 

LANDISAN® see. . .Methoxyethylmercuric Acetate 

LANDMARK® M P see. . .Chlorsulfuron 

LANDMARK® M P see. . .Sulfometuron-Methyl 

LANDMASTER® see. . .Glyphosate 

LANDR1N® see. . .Trimethacarb 

LANDSIDE® see. . .Linuron 

LANEX® see. . .Fluometuron 

LANNATE® see. . .Methomyl 

LANOX 90® see. . .Methomyl 

L A N O X 216® see. . .Methomyl 

LANSTAN® see. . .1 -Chloro- l -Ni t ropropane 

LAREDO® see. . .Myclobutanil 

LARGON® see. . .Diflubenzuron 

LARIAT® see. . .Alachlor 

LARIAT® see. . .Atrazine 

LARVACIDE® see. . .Chloropicrin 

L A R V A C I D E 100® see. . .Chloropicrin 

LARVADEX® see. . .Cyromazine 

LARVAK1L® see. . .Diflubenzuron 

LARV1N® see. . .Thiodicarb 

LASAGRIN® see. . .Alachlor 

LASEB® see. . .Dinoseb 

LASER® s e e . . .Cyfluthrin 

LASHER® see. . .Chlorsulfuron 

LASSAGR1N® see. . .Alachlor 

LASSO® see. . .Alachlor 

LASSO® EC P L U S LOROX® see. . .Paraquat 

Methosulfate 

LASSO MICRO-TECH® see. . .Alachlor 

LATKA-666® see. . .Hexachlorocyclohexanes 

Laurylbenzenesulfonate see. . .Dodecylbenzenesulfonic 

Acid 

Laurylbenzenesulphonate see. . .Dodecylbenzenesulfonic 

Acid 

Laurylbenzenesulfonic acid see.Dodecylbenzenesulfonic 

Acid 

Laurylbenzenesulphonic acid 

see.Dodecylbenzenesulfonic Acid 

Lauryl guanidine acetate see. . .Oxythioquinox 

LAUXTOL® see. . .Pentachlorophenol 

LAWN-KEEP® see. . .2,4-D 

LAZO® see. . .Alachlor 

le Captane (French) see. . .Captan 

LEA-COV® see. . .Sodium Fluoride 

Lead acetate acid see. . .Lead Arsenate 

Lead acid arsenate see. . .Lead Arsenate 

LEADER® see. . .Bentazon 

LEADOFF® see. . .Atrazine 

LEADOFF® see. . .Dimethenamid 

LEAFLESS® see. . .Dimethipin 

L E A F L E S S see. . .Thidiazuron 

LEGUMEX® D see. . .2 ,4-DB 

L E G U M E X DB® see. . .MCPA 

LEGURAME® see. . .Carbetamide 

LEIVASOM® see. . .Trichlorfon 

LE-MAT® see. . .Omethoate 

LEMOFLUR® see. . .Sodium Fluoride 

LEMONENE® see. . .Biphenyl 

LENOCYCLINE® see. . .Oxytetracycline Calcium 

LENTAGRAN® see. . .Pyridate 

LENTOX® see. . .Lindane 

LEPICRON® see. . .Thiodicarb 

LESAN® see. . .Fenaminosulf 

LETHALAIRE® G-52 see. . .TEPP 

L E T H A L A I R E G-54® see. . .Parathion 

L E T H A L A I R E G-57® see. . .Sulfotepp 

L E T H A L A I R E G-59® see. . .Octamethyl 

Diphosphoramide 

LETHELMIN® see. . .Phenothiazine 

LETHOX® see. . .Carbophanothion 

LEUCOSULFAN® see. . .Busulfan 

L E U N A M® see. . .MCPA 

LEVERAGE® see. . . Imidacloprid 

LEXOL® 300 see. . .Triclosan 

LEXONE® see. . .Metribuzin 

LEXONEEX® see. . .Metribuzin 

LEY SPRAY® see. . .MCPA 

LEYTOSAN® see. . .Phenylmercury Acetate 

LFA2043® see. . . Iprodione 

LH 30/Z® see. . .Propineb 

LH 3012® see. . .Propineb 

LIDENAL® see. . .Lindane 

LIDER® see. . .Glyphosate 

Light petroleum see. . .Kerosene 

LIGHTNING® see. . . Imazethapyr 

LIGNASAN® see. . .Carbendazim 

Ligroin see. . .Naphthas 

Ligroine see. . .Naphthas 

LIHOC1N® see. . .Chlormequat Chloride 

LILLY 34,314® see. . .Diphenamid 

LILLY 36,352® see. . .Trifluralin 

LIMATOR® s e e . . .Metaldehyde 

Lime nitrogen see. . .Calcium Cyanamide 

Lime saltpeter see. . .Calcium Nitrate 

Limestone see. . .Calcium Carbonate 

Lime water see. . .Calcium Hydroxide 

Limonene see. . .D-Limonene 

LINDACOL® see. . .Hexachlorocyclohexanes 

LINDAFOR® see. . .Lindane 

LINDAGAM® s e e . . .Hexachlorocyclohexanes 

LIN DAG AM® see. . .Lindane 

L I N D A G R A I N ® see. . .Lindane 

LINDAGRAM® see. . .Lindane 

LINDAGRANOX® see. . .Lindane 

LINDAN® see. . .Dichlorvos 

α-Lindane see. . .Hexachlorocyclohexanes 

/3-Lindane see. . .Hexachlorocyclohexanes 

y-Lindane see. . .Lindane 

<5-Lindane see. . .Hexachlorocyclohexanes 

LINDAPOUDRE® see. . .Lindane 

LINDATOX® see. . .Lindane 

LINDOSEP® see. . .Lindane 

LINE RIDER® see. . .2,4,5-T 

LINE RIDER® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 
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LINEX® see. . .Linuron 

LINNET® see. . .Linuron 

LINNET® see. . .Trifluralin 

LINORMONE® see. . .MCPA 

LINOROX® see. . .Linuron 

LINTOX® see. . .Lindane 

LINUREX® see. . .Linuron 

LIPAN® see. . .Dinitro-o-cresol ( D N O C ) 

LIPHADIONE® see. . .Chlorophacinone 

L I Q U A M Y C I N LA 200® see. . .Oxytetracycline Calcium 

LIQUA-TOX® see. . .Diphacione 

LIQUA-TOX® s e e . . .Warfarin 

LIQUA-TOX® see. . .Warfarin 

LIQUI-STIK® see. . .1-Naphthaleneacetic Acid 

Liquid ammonia s e e . . .Ammonia 

LIQUID DERRIS® see. . .Rotenone 

LIQUID MOLY-CO-THI® see. . .Thiram 

LIQUIPHENE® see. . .Phenylmercury Acetate 

LIRANOX® see. . .Mecoprop 

L1ROBETAREX® see. . .Monuron 

LIRO DNBP® see. . .Dinoseb 

LIROHEX® see. . .TEPP 

LIROMATIN® see. . .Triphenyltin Compounds 

LIROPON® see. . .Dalapon 

L I R O P R E M ® see. . .Pentachlorophenol 

LIROSTANOL® s e e . . .Triphenyltin Compounds 

LIROTAN® s e e . . .Zineb 

LIROTHION® see. . .Parathion 

LITAROL® see. . .Bromoxynil 

Lithographic stone see. . .Calcium Carbonate 

LM 91® see. . .Chlorophacinone 

LM-637® see. . .Bromadiolone 

LOCUSTCIDE® see. . .Nosema Locustae 

LO-ESTASOL® see. . .2,4-D, butoxyethyl ester 

LOGRAN® see. . .Triasulfuron 

LOISOL® see. . .Trichlorfon 

LOMBR1STOP® see. . .Thiabendazole 

LONACOL® see. . .Zineb 

LONDAX® see. . .Bensulfuron-methyl 

L O N D A X P R O - P A C K BNB® see. . .Propanil 

L O N O C O L M® s e e . . .Maneb 

LONTREL® see. . .Clopyralid 

LONTREL® 3 see. . .Clopyralid 

LONTRIL® F see. . .Clopyralid 

LONTRIL® Τ see. . .Clopyralid 

LOREXANE® see. . .Lindane 

LOREX® see. . .Linuron 

LOREX® see. . .Sodium Chlorate 

LOROTHIDOL® see. . .Bithionol 

LOROX® see. . .Chlorimuron-ethyl 

LOROX® see. . .Linuron 

LORSBAN® see. . .Chlorpyrifos 

LO VOL® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

LS 4442® see. . .Triphenyltin Compounds 

LS-74783® see. . .Fosetyl-Al 

LUCANAL® s e e . . .Naled 

LUFOX® see. . .Fenoxycarb 

see. 

see. 

see. . 

see. . 
1 see. 

see. 
1 see. 

LURIDE® see. . .Sodium Fluoride 

LYNX-1.2® see. . .Tebuconazole 

LYSOFORM® see. . .Formaldehyde 

- M -

M2 Copper see. . .Copper and Copper Compounds 

2M-4C® see. . .MCPA 

2 M - 4 C P see. . .Mecoprop 

2M-4KH® see. . .MCPA 

2 M - 4 K H P s e e . . .Mecoprop 

M7-Giftkoerner see. . .Thallium Sulfate 

M 40® see. . .MCPA 

Clonitralid 

Disulfoton 

Chlordane 

Chlordane 

.Fluenetil 

.Toxaphene 

.Triacontanol 

see. . .Bromoxynil 

see. . .Bromoxynil 

s e e . . .Diflufenican 

M A A see. . .Methanearsonic Acid 

MABLIN® see. . .Busulfan 

MACHETE® see. . .Butachlor 

. .Butachlor 

.Nicotine 

.Oxytetracycline Calcium 

. .Potassium Arsenate 

see. . .2,4-D 

MAFU® see. . .Dichlorvos 

M A G I C C A R P E T FE RT IL IZ E R W IT H ATRAZINE® 

s e e . . .Atrazine 

MAGISTER® see. . .Clomazone 

MAGMA® see. . .Sodium Methanearsonate ( M S M A ) 

MAGNACIDE® see. . .Acrolein 

M A G N A C I D E H® see. . .Acrolein diacetate 

Magnesium dichlorate see. . .Magnesium Chlorate 

MAGNET® see. . .Imazalil 

M A G N E T I C 70® see. . .Sulfur 

M A G N I F L O C 156C FLOCCULANT® 

see.Formaldehyde 

MAGRON® see. . .Magnesium Chlorate 

Μ Α Η see. . .Maleic Hydrazide 

M A I N T A I N 3® see. . .Maleic Hydrazide 

Major Capsaicinoids see. . .Capsaicin 

MAKI® s e e . . .Bromadiolone 

Malachite see. . .Copper Carbonate see. . .Basic 

Malachi te green G see. . .C.I. Basic Green 1 

MALACIDE® see. . .Malathion 

MALAFOR® see. . .Malathion 

MALAGRAN® s e e . . .Malathion 

MALAKILL® see. . .Malathion 

MALAMAR® see. . .Malathion 

MALASOL® see. . .Malathion 

MALASPRAY® see. . .Malathion 

MALATAF® see. . .Malathion 

M 7 3 £ 

M-74' 

M 140® 

M 4 1 0 ® 

M 2060' 

M 5055 1 

M 8164' 

M & B 10731' 

M & B 10064' 

M & B 38544' 

MACHETTE® see, 

MACH-NIC® see. 

MACOCYN® see. 

Macquer 's salt see. 

M A C R O N D R A Y ® 
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M A L A T H I O N E50® see. . .Malathion 

M A L A T H I O N 60® see. . .Malathion 

Malathon see. . .Malathion 

Malathyl see. . .Malathion 

Malation (Spanish) see. . .Malathion 

MALATOL® see. . .Malathion 

Malatox (Indian) see. . .Malathion 

MALAZIDE® see. . .Maleic Hydrazide 

Maldison (Australia see. . .New Zealand) see. .Malathion 

Maleic acid hydrazide see. . .Maleic Hydrazide 

Maleic hydrazide fungicide see. . .Maleic Hydrazide 

Maleic hydrazine see. . .Maleic Hydrazide 

M A L E I N 30® see. . .Maleic Hydrazide 

Maleinsaurehydrazid (German) see. . .Maleic Hydrazide 

/V,/V-MaleoyIhydrazine see. . .Maleic Hydrazide 

MALERBANE® see. . .2,4-D 

MALERBANE® see. . .MCPA 

MALERBANE-GIAVONI-L® see. . .Molinate 

MALIPUR® see. . .Captan 

MALIX® see. . .Endosulfan 

M A L L E T PM B R O M O X Y N I L ® see. . .Atrazine 

Maimed see. . .Malathion 

MAL-O-CHLOR® see. . .Chlorobenzilate 

Malphos see. . .Malathion 

MALTOX® s e e . . .Malathion 

Malzid see. . .Maleic Hydrazide 

MANAGE® see. . .Halosulfuron-methyl 

MANAM® see. . .Maneb 

MANCOFOL® see. . .Mancozeb 

MANDATE® see. . .Thiazopry 

M A N E B 80® see. . .Maneb 

MANEBA® see. . .Maneb 

MANEBE® see. . .Maneb 

MANEBGAN® see. . .Maneb 

Maneb-zinc see. . .Mancozeb 

Maneb-zineb-komplex (German) see. . .Mancozeb 

MANESAN® see. . .Maneb 

MANEX® see. . .Maneb 

Mangaan (II)-[N,/V-ethyleen-bis(dithiocarbamaat)] 

(Dutch) s e e . . .Maneb 

Mangan (IIHA/zV-aethylen-bisidi thiocarbamate)] 

(German) see. . .Maneb 

Manganese ethylene- 1,2-bisdithiocarbamate see. .Maneb 

Manganese ethylene-bis(di thiocarbamate)(polymeric) 

complex with zinc salt see. . .Mancozeb 

Manganese(II) ethylene di(di thiocarbamate) see. .Maneb 

Manganous ethylenebis(di thiocarbamate) see. . .Maneb 

Mangan-zink-aethylendiamin-bis-di thio-carbamat 

(German) see. . .Mancozeb 

MANOC® see. . .Maneb 

MANOSEB® see. . .Mancozeb 

MANTA® see. . .Methoprene 

MANTI® S see. . .Propiconazole 

MANTOX® see. . .Mancozeb 

MANZATE® see. . .Maneb 

M A N Z A T E 200® see. . .Mancozeb 

M A N Z A T E D® see. . .Maneb 

M A N Z A T E M A N E B FUNGICIDE® s e e . . .Maneb 

MANZEB® see. . .Maneb 

MANZEB® s e e . . .Mancozeb 

M A N Z I N 80® see. . .Mancozeb 

MANZI® see. . .Maneb 

MAPOSOL® see. . .Metham-Sodium 

MAPOSOL® see. . .Metham-Sodium 

MAR-FIN® see. . .Warfarin 

MARATHON® see. . . Imidacloprid 

MARATHON® see. . .Prodiamine 

Marble see. . .Calcium Carbonate 

Marevan (sodium salt) see. . .Warfarin 

MARGOSAN-O® see. . .Azadirachtin 

MARI SAN F O R T E ® see. . .Quintozene 

MARKSMAN® see. . .Atrazine 

MARKSMAN® see. . .Dicamba 

MARKSMAN® see. . .Trifluralin 

M A R K S M A N 1® see. . .Linuron 

M A R K S M A N 2® see. . .Trifluralin 

MARLATE® see. . .Methoxychlor 

MARMER® see. . .Diuron 

MARQUISE® see. . .Metamiton 

MARSHAL® see. . .Carbosulfan 

MARSHALL® see. . .Carbosulfan 

M A R S T A N FLY SPRAY® see. . .Lindane 

MARVEX® see. . .Dichlorvos 

MARZIN® see. . .Mancozeb 

M A R Z O N E ATRAZINE® see. . .Atrazine 

MASCOT® see. . .Vinclozolin 

M A S C O T HIGHWAY® see. . .Amitrole 

MASOTEN® see. . .Trichlorfon 

M A S T E R BRAND® see. . .Aldrin 

M A T 14500® see. . .Methyl Formate 

M A T A B R O M ® see. . .Methyl Bromide 

MATADOR® see. . ./awjifa-Cyhalothrin 

MATADOR® see. . .Quizalofop-Ethyl 

MATA-SYSTOX® see. . .Demeton-methyl 

MATAVEN® see. . .Difenzoquat 

MATCH® see. . .Cyanazine 

MATON® see. . .2,4-D 

MATOR® s e e . . .Hydroprene 

MATOX® see. . .Hydramethylnon 

MATRAK® see. . .Difenacoum 

MATRIGON® see. . .Clopyralid 

MATRIX® see. . .Nicosulfuron 

MATRIX® see. . .Tribenuron-Methyl 

MAUX® see. . .Endosulfan 

M A V R I K AQUAFLOW® see. . .Fluvalinate 

MAVRIK®,Wellmark International (USA) see. 

Fluvalinate 

MAXFORCE® A N T KILLER G R A N U L A R BAIT see. 

Hydramethylnon 

MAXFORCE® A N T S T A T I O N see. . .Fipronil 

MAXFORCE® R O A C H G E L see. . .Hydramethylnon 

MAXFORCE® R O A C H STATION see. . .Fipronil 

M A X I C R O P M O S S KILLER® see. . .Ferric Sulfate 

MAXIM® see. . .Mancozeb 

MAXON® see. . . Indole-3-Butyric Acid 

MAXON® see. . .Gibberellic Acid 
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.Methyl Bromide 

MAXON® see. . .Kinetin (Cytokinin) 

MAXX® see. . .Propiconazole 

MAXX-90® see. . .Propazine 

MAYCLENE® see. . . M C P A 

Mazide see. . .Maleic Hydrazide 

M A Z O T E N ® see. . .Trichlorfon 

MB 9057® see. . .Asulam 

MB 10064® see. . .Bromoxynil 

M B 10731® see. . .Bromoxynil 

M B 38183® see. . .Diflufenican 

M B 46030® see. . .Fipronil 

M B C see. . .Benomyl 

M B C see. . .Carbendazim 

M-B-C FUMIGANT® see. 

M B C P see. . .Leptophos 

M B R 8251® see. . .Perfluidone 

M B R 12325® see. . .Mefluidide 

MC see. . .Mercuric Chloride 

MC 2188® see. . .Chlormephos 

MC 4379® see. . .Bifenox 

MC 6897® see. . .Bendiocarb 

MCA see. . .Chloroacetic Acid 

M C DEFOLIANT® see. . .Magnesium Chlorate 

M C P see. . .MCPA 

2 -MCPP see. . .Mecoprop 

M C P P see. . .Mecoprop 

M C P P 2,4-D see. . .Mecoprop 

MCPP-D-4 see. . .Mecoprop 

M C P P K-4 see. . .Mecoprop 

M D B A see. . .Dicamba 

M-DIPHAR® see. . .Maneb 

M E4 BROMINAL® see. . .Bromoxynil 

Meadow green see. . .Copper Acetoarsenite 

Meadow green see. . .Paris Green 

M E B see. . .Maneb 

M E B 6447® see. . .Triadimefon 

MECHLORPROP® see. . .Mecoprop 

MECOBROM® see. . .Mecoprop 

M E C O M I N D® see. . .Mecoprop 

MECOPAR® see. . .Mecoprop 

MECOPEOP® see. . .Mecoprop 

MECOPEX® see. . .Mecoprop 

MECOTURF® see. . .Mecoprop 

MEDAL® see. . .Metolachlor 

MEDIBEN® see. . .Dicamba 

MEDIZINC® see. . .Zinc Sulfate Heptahydrate 

M E F E N O X A M ® see. . .Quintozene 

M E F E N O X A M / C O P P E R ® see. . .Copper Hydroxide 

MEGAGRO® see. . .Kinetin (Cytokinin) 

MEGATOX® see. . .Fluoroacetamide 

MELDANE® see. . .Coumaphos 

MELDONE® see. . .Coumaphos 

MELIPAX® see. . .Toxaphene 

Melissyl alcohol see. . .Triacontanol 

MELPREX® see. . .Dodine 

MELPREX® see. . .Oxythioquinox 

MELPREX® 65 see. . .Dodine 

MELTATOX® see. . .Dodemorph Acetate 

M E M A see. . .Methoxyethylmercuric Acetate 

M E M A see. . .Methylmercuric Dicyanamide 

M E M A T O C I D E ® see. . .Dibromochloropropane 

MEMILENE® see. . .Methomyl 

MENAPHAM® see. . .Carbaryl 

MENAP® see. . .Ethoprop 

MENDRIN® see. . .Endrin 

Menite see. . .Mevinphos 

^ -Mentha-1 ,8-d iene see. . .D-Limonene 

ME-PARATHION® see. . .Methyl Parathion 

M E P (PESTICIDE)® see. . .Fenitrothion 

MEPEX® see. . . Indole-3-Butyric Acid 

MEPEX® see. . .Kinetin (Cytokinin) 

MEPEX® see. . .Mepiquat Chloride 

MEPHANAC® see. . .MCPA 

MEPICHLOR® see. . .Mepiquat Chloride 

MEPPLUS® see. . .Mepiquat Chloride 

MEPRO® see. . .Mecoprop 

MEPTOX® see. . .Methyl Parathion 

M E R C A P R O F O S ® see. . .Sulprofos 

M E R C A P R O P H O S ® see. . .Sulprofos 

Mercaptan methylique perchlore (French) see. 

Perchloromethyl Mercaptan 

Mercaptodimethur see. . .Methiocarb 

yV-(2-Mercaptoethylbenzenesulfonamide)-S-(0,0-

diisopropyl phosphorodi thioate) see. . .Bensulide 

Mercaptofos (in former USSR) see. . .Demeton 

Mercaptofos teolery see. . .Demeton 

Mercaptoimidazol ine see. . .Ethylene Thiourea 

2-MercaptoimidazoIine see. . .Ethylene Thiourea 

2-Mercapto-2- imidazol ine see. . .Ethylene Thiourea 

3-(Mercaptomethyl)- l ,2 ,3-benzotr iazin-4(3H)-one-0.6>-

dimethyl phosphorodi thioate see. . .Azinphos-methyl 

3-(Mercaptomethyl)-1,2,3-benzotr iazin-4(3 H ) - o n e - 0 , 0 -

dimethyl phos-phorodithioate-5-ester see. . .Azinphos-

methyl 

/V-(Mercaptomethyl)phthalimide S-(0,0-dimethyl 

phosphorodi thioate) 

Mercaptosuccinic acid diethyl ester see. . .Malathion 

Mercaptothion see. . .Malathion 

MERCASIN® see. . .Prometryn 

MERCAZIN® see. . .Prometryn 

M E R C A Z I N I® see. . .Ethylene Thiourea 

MERCK® 48051 see. . . 1,2-Dibromo-2,4-dicyanobutane 

Merco Prills see. . .Ammonium Nitrate 

MERCURAM® see. . .Thiram 

Mercuran see. . .Methoxyethylmercuric Acetate 

Mercuric bichloride see. . .Mercuric Chloride 

Mercuric oxide, red see. . .Mercuric Oxide 

Mercuric oxide, yellow see. . .Mercuric Oxide 

Mercuriphenyl acetate see. . .Phenylmercury Acetate 

Mercury(II) acetate, phenyl see. . .Phenylmercury 

Acetate 

Mercury, acetoxy(2-methoxyethyl)- see. 

Methoxyethylmercuric Acetate 

Mercury, (acetoxy)phenyl- see. . .Phenylmercury Acetate 

Mercury bichloride see. . .Mercuric Chloride 

Mercury(II) chloride see. . .Mercuric Chloride 
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Mercury(2+) chloride see. . .Mercuric Chloride 

Mercury dimethyl see. . .Mercury Alkyl Compounds 

Mercury monoxide see. . .Mercuric Oxide 

Mercury oxide see. . .Mercuric Oxide 

Mercury perchloride see. . .Mercuric Chloride 

Mercury vichloride see. . .Mercuric Chloride 

MEREX® see. . .Chlordecone (Kepone®) 

MERGAL® see. . .Carbendazim 

M E R G A M M A ® see. . .Phenylmercury Acetate 

M E R G A M M A 30® see. . .Lindane 

MERGE® see. . .Sodium Methanearsonate ( M S M A ) 

MERIT® see. . .Bromoxynil 

MERIT® see. . .Clomazone 

MERIT® see. . . Imidacloprid 

2-Merkaptoimidazol in (Czech) see. . .Ethylene Thiourea 

MERKAZIN® see. . .Prometryn 

M E R K O N P H O S P H A M I D O N E ® see. . .Phosphamidon 

MERPAFOL® see. . .Captafol 

MERPAN® see. . .Captan 

Merphos-oxide see. . .Tribufos 

MERPOL® see. . .Ethylene Oxide 

MERSOLITE® see. . .Phenylmercury Acetate 

MERTEC® see. . .Thiabendazole 

M E R T E C T 160® see. . .Thiabendazole 

MESAMATE® see. . .Sodium Methanearsonate ( M S M A ) 

Mesomile see. . .Methomyl 

MESUROL® see. . .Methiocarb 

META® see. . .Metaldehyde 

Metaarsenic Acid see. . .Arsenic Acid 

Metacetaldehyde see. . .Metaldehyde 

Metachlor see. . .Alachlor 

METACHLOR® see. . .Alachlor 

METACIDE® see. . .Metham-Sodium 

METACIDE® see. . .Methyl Parathion 

M E T A C I D E 38® see. . . l ,2 -Dibromo-2 ,4-d icyanobutane 

M E T A C I D 50® see. . .Methyl Parathion 

METACRATE® see. . .Metolcarb 

METAFOS® see. . .Methamidophos 

METAFOS® see. . .Methyl Parathion 

M E T AG® see. . .Calcium Arsenate 

METAISOSEPTOX® see. . .Demeton 

METAISOSEPTOX® see. . .Demeton-methyl 

Metaisosystox sulfoxide see. . .Demeton-methyl 

M E T A I S O S Y S T O X ® see. . .Demeton 

METAISOSYSTOX® see. . .Demeton-methyl 

METALAXIL® see. . .Metalaxyl 

Metaldehyd (German) see. . .Metaldehyde 

Metaldeide (Italian) see. . .Metaldehyde 

M E T A L K A M A T E ® see. . .Brufencarb 

Metallic arsenic see. . .Arsenic and Inorganic Arsenic 

Compounds 

M E T A M ® see. . .Metham-Sodium 

M E T A M - F L U I D BASF® see. . .Metham-Sodium 

Metamidofos (Spanish) see. . .Methamidophos 

Metamidofos estrella see. . .Methamidophos 

Metamitron (German) see. . .Metamiton 

Metam sodium see. . .Metham-Sodium 

METAPHOR® see. . .Phorate 

METAPHOS® see. . .Methyl Parathion 

METAPICRTN® see. . .Chloropicrin 

METASOL® see. . . l ,2 -Dibromo-2 ,4-d icyanobutane 

M E T A S O L 30® see. . .Phenylmercury Acetate 

M E T A S O L TK-100® see. . .Thiabendazole 

METASON® see. . .Metaldehyde 

Metasystemox see. . .Demeton-methyl 

Metasys temox R see. . .Demeton-methyl 

M E T A S Y S T O X FORTE® see. . .Demeton 

M E T A S Y S T O X FORTE® see. . .Demeton-methyl 

Metasystox R see. . .Demeton-methyl 

Metatetrachlorophthalodinitr i le see. . .Chlorothalonil 

METATHION® see. . .Fenitrothion 

METATHIONE® see. . .Fenitrothion 

METATION® see. . .Fenitrothion 

METAXANIN® see. . .Metalaxyl 

Meteli lachlor see. . .Metolachlor 

Methachlor see. . .Alachlor 

M E T H A F L U O R I D A M I D ® see. . .Mefluidide 

M E T H A M D I H Y D R A T E ® see. . .Metham-Sodium 

Methanal see. . .Formaldehyde 

Methanearsonic acid see. . .Calcium salt (2:1) 

see.Calcium Methanearsonate 

Methanearsonic acid, monosodium salt see.Sodium 

Methanearsonate ( M S M A ) 

Methanearsonic acid, oc ty lammonium salt 

see .Octylammonium Methanearsonate 

Methane see. . .bis(2,3,5-tr ichloro-6-hydroxyphenyl) 

see. Hexachlorophene 

Methane, bromo- see. . .Methyl Bromide 

Methanedithiol see. . ,5,5-diester with Ο,Ο-diethyl 

phosphorodi thioate acid see. . .Ethion 

Methanesulfonamide see. . ./V-[2,4-dichloro-5-(4-

(dif luoromethyl)-4 ,5-dihydro-3-methyl-5 -oxo-1 H-1,2,4-

t r iazol - l -y l )phenyl] - see. . .Sulfentrazone 

Methanesulfonamide see. . . 1,1,1-trifluoro-,V-(2-methyl-

4-(phenylsulfonyl)phenyI)- see. . .Perfluidone 

Methanesulfonic acid te tramethylene ester see. .Busulfan 

Methane tetrachloride see. . .Carbon Tetrachloride 

Methane, tetrachloro- see. . .Carbon Tetrachloride 

Methanethiol , (ethylthio)- see. . .S-ester with Ο,Ο-

diethylphosphorodithioate see. . .Phorate 

Methane, tr ichloronitro- see. . .Chloropicrin 

Methane, tr imethylolnitro- see. 

Tris(hydroxymethyl)ni t romethane 

Methanimidamide see. . .A"-(4-chloro-2-methylphenyl)-

AyV-dimethyl- see. . .Chlordimeform 

6,9-Methano-2,4,3-benzodioxathiepin see. .6 ,7,8,9,10,10-

hexachloro- l ,5 ,5a ,6 ,9 ,9a-hexahydro- , 3-oxide see. 

.Endosulfan 

6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10-

hexachloro- l ,5 ,5a ,6 ,9 ,9a-hexahydro- , 3-oxide, 

(i,5aß6,9,9a-ß)- see. . .Endosulfan 

6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10-

hexach!oro- l ,5 ,5A,6 ,9 ,9A-hexahydro- , 3-oxide, 

(3α,5Αα,6/3,9/?,9Αα)- see. . .Endosulfan 

Methanoic acid see. . .Formic Acid 
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4,7-Methanoindan see. . . l ,4 ,5 ,6 ,7 ,8 ,8-heptachloro-2 ,3-

epoxy-3a,4,7,7a-tetrahydro see. . .Heptachlor Epoxide 

4 ,7-Methanoindene see. . . 1,4,5,6,7,8,8-heptachloro-

3a,4,7,7a-tetrahydro- see. . .Heptachlor 

4 ,7-Methanoindan see. . .1,2,4,5,6,8,8-octachloro 

3a,4,7,7a-tetrahydro see. . .Chlordane 

4,7-Methanoindan see. . .1 ,2,3,4,5,6,7,8,8-octachloro-

2,3,3a,4,7,7a-hexahydro- see. . .Chlordane 

4 ,7 -Methano- lH- indene , 1,2,4,5,6,7,8,8-octachloro-

2,3,3a,4,7,7a-hexahydro- see. . .Chlordane 

Methanol see. . .phenyl- see. . .Benzyl Alcohol 

Methan-sodium see. . .Metham-Sodium 

METHASAN® see. . .Ziram 

METHAVIN® see. . .Methomyl 

METHAZATE® see. . .Ziram 

l ,3,4-Metheno-2/Y-cyclobuta[c,d]pentalen-2-

one, 1,1 a,3,3a,4,5,5a,5b,6-decachloro-octahydro-Kepone® 

see. . .Chlordecone (Kepone®) 

Methidathion 

METHIOCARBE® see. . .Methiocarb 

METHOFAN® see. . .Endosulfan 

METHO-GAS® see. . .Methyl Bromide 

Metholcarb s e e . . .Metolcarb 

M E T H O M E X ® see. . .Methomyl 

Methoxide see. . .Methoxychlor 

Methoxo s e e . . .Methoxychlor 

M E T H O X O N E ® see. . .Mecoprop 

2-[((((4-Methoxy-6 -methyl-1,3,5-triazin-2-y 1)-

methylamino)carbonyl)amino)sulfonyl)- , methyl ester 

see. . .Tribenuron-Methyl 

Methoxybenzene see. . .Anisole 

o -Methoxy-TV^-b i s i l -me thy le thyO-US^- t r i az ine^^ -

diamine see. . .Prometon 

2-Methoxy-4,6-bis( isopropylamino)- i - t r iazine see. . 

Prometon 

2-Methoxy-4,6-bis( isopropylamino)- l ,3 ,5- t r iazine see. 

Prometon 

2-(Methoxy-carbonylamino)-benzimidazol see. 

Carbendazim 

2-(Methoxycarbonylamino)-benzimidazole see. 

Carbendazim 

3-[(Methoxycarbonyl)amino]phenyl /V-(3-

methylphenyl)carbamate see. . .Phenmedipham 

2-Methoxycarbonyl- l -methylvinyl dimethyl phosphate 

see. . .Mevinphos 

c/ .s-2-Methoxycarbonyl-l-methyl vinyl dimethylphosphate 

see. . .Mevinphos 

(c«--2-Methoxycarbonyl- l -methylvinyl) dimethyl 

phosphate see. . .Mevinphos 

l -Methoxycarbonyl - l -propen-2-y l dimethyl phosphate 

see. . .Mevinphos 

jV-(2-Methoxycarbonylphenylsulfonyl)-A'-[4,6-

bis(dif luoromethoxy)pyrimidin-2-yl]urea see. 

Primisulfuron-Methyl 

p,p'-Methoxychlor see. . .Methoxychlor 

Methoxy D D T s e e . . .Methoxychlor 

2-Methoxy-3,6-dichlorobenzoic acid see. . .Dicamba 

2-Methoxy-3,6-dichlorobenzoic acid sodium salt see. 

Sodium Dicamba 

5-Methoxy-2-(dimethoxyphosphinyl thiomethyl)pyrone-4 

see. . .Endothion 

Methoxydiuron see. . .Linuron 

Methoxyethylmercury acetate see .Methoxyethylmercuric 

Acetate 

2-Methoxyethylmerkuriacetat (German) see. 

Methoxyethylmercur ic Acetate 

1 -Methoxy-1 -methyl-3-(3,4-dichlorophenyl)urea see. 

Linuron 

A r -(Methoxymethyl)2,6-diethylchloroacetamide see. 

Alachlor 

3-(6-Methoxy-4-methyl- l ,3 ,5- t r iaz in-2-yl) - l - [2-(2-

chloroethoxy)phenylsulfonyl]urea see. . .Triasulfuron 

5-5-Methoxy-4-oxopyran-2-ylmethyl dimethyl 

phosphorothioate see. . .Endothion 

S-[(5-Methoxy-2-oxo- l ,3 ,4- th iadiazol-3(2H)-yl)methyl] -

Ο,Ο-dimethyl phosphordi thioate see. . .Methidathion 

2,2-(p-Methoxyphenyl)-1,1,1 -tr ichloroethane see. 

Methoxychlor 

Methoxypropazine see. . .Prometon 

5- ( (5-Methoxy-4H-pyron-2-y l ) -methyl ) -0 ,0-d imethyl -

monothiofosfaat (Dutch) see. . .Endothion 

S-( (5-Methoxy-4H-pyron-2-yl ) -methyl ) -QO-dimethyl -

monothiophosphat (German) see. . .Endothion 

S-(5-Methoxy-4-pyron-2-

ylmethyl)dimethylphosphorothiolate see. . .Endothion 

(E,E)-1 l -Methoxy-3,7,1 l - t r imethyl-2,4-dodecandienoate 

see. . .Methoprene 

Methyl a ldehyde see. . .Formaldehyde 

Methyl-4-aminobenzenesulphonyl-carbamate see.Asulam 

Methyl-/V-(4-aminobenzenesulfonyl)carbamate see. 

Asulam 

/V-Methylaminodithioformic acid sodium salt see. 

Metham-Sodium 

N-Methylaminomethanethionothiol ic acid sodium salt 

see. . .Metham-Sodium 

Methyl [(4-aminophenyl)sulfonyl] carbamate see.Asulam 

3-Methyl-4-amino-6-phenyl- l ,2 ,4- t r iazin(4/7)-on 

(German) see. . .Metamiton 

Methylarsinic acid see. . .Methanearsonic Acid 

Methylarsonic acid see. . .Methanearsonic Acid 

Methylarsonic acid see. . .Calcium salt (2:1) see.Calcium 

Methanearsonate 

Methylarsonic acid, monosodium salt see. .Sodium 

Methanearsonate ( M S M A ) 

Methyl azinphos see. . .Azinphos-methyl 

/V-Methylbenzazimide see. . .dimethyldithiophosphoric 

acid ester see. . .Azinphos-methyl 

Methyl l /-/-benzemedazoi-2-yl carbamate see. 

Carbendazim 

Methyl 2-benzimidazolecarbamate see. . .Carbendazim 

Methyl benzimidazole-2-yl carbamate see. .Carbendazim 

a-Methylbenzyl 3-(dimethoxyphosphinoxy)-c/.v-crotonate 

see. . .Crotoxyphos 

l -Methylbenzyl-3-(dimethoxyphosphinyloxo) 

isocrotonate see. . .Crotoxyphos 
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2-(2 ' -Methyl-4 ' -chlorophenoxy)propionic acid see. 

Mecoprop 

2-Methyl-4-chlorophenoxy-a-propionic acid see. 

Mecoprop 

r ra«5 -4-Methyl -5- (4-ch lorophenyl ) -3-

cyclohexylcarbamoyl-2- thiazol idone see. . .Hexythiazox 

Af '-(2-Methyl-4-chlorophenyl)-/Y,/V-dimethylformamidine 

see. . .Chlordimeform 

Methyl chlorophos see. . .Trichlorfon 

/V / -(2-Methyl-4-chlorphenyl)-formamidin-hydrochlorid 

(German) s e e . . .Chlordimeform 

Methyl chlorpyrifos see. . .Chlorpyrifos-methyl 

3-Methylcrotonic acid 2- .vé ;c-butyl-4,6-dinitiOphenyl ester 

see. . .Binapacryl 

5-Methyl /w-cumenyl methylcarbamate s e e . . .Promecarb 

l - (2-Methylcyclohexyl)-3-phenylurea see. . .Siduron 

iV-(2-Methylcyclohexyl)-yV'-phenylurea see. . .Siduron 

Methyl-2-[4-((3-chloro-5-(tr if luoromethyl)-2-

pyridinyl)oxy)phenoxy]propanoate see. . .Haloxyfop-

methyl 

Methyl demeton see. . .Demeton-methyl 

Methyl-O-demeton s e e . . .Demeton-methyl 

Methyl demeton-O see. . .Demeton-methyl 

Methyl demeton-0-su l foxide see. . .Demeton-methyl 

Methyl demeton thioester see. . .Demeton-methyl 

Methyl 5-(2,4-dichlorophenoxy)-2-ni trobenzoate see. 

Bifenox 

Methyl 2-[2-(2 ,4-dichlorophenoxy)phenoxy]propanoate 

see. . .Diclofop-methyl 

Methyl 3-((dimethoxyphosphinyl)oxy)-2-butenoate see. 

Mevinphos 

Methyl-3-((dimethoxyphosphinyl)oxy)-2-butenoate , α 

isomer see. . .Mevinphos 

Methyl 3-(dimethoxyphosphinyloxy)crotonate see. 

Mevinphos 

Methyl 2-[(((((4,6-dimethoxy-2-

pyrimidinyI)amino)carbonyl)amino)sulfonyl)methylJbenz 

oate see. . .Bensulfuron-methyl 

Methyl-2-(dimefhylamino)-7V-

[((methylamino)carbonyl)oxy]-2-oxoethanimidothioate 

see. . .Oxamyl 

Methyl 2-[((((4-(dimethylamino)-6-(2,2,2-

tr i f luofoethoxy)-l ,3,5-tr iazin-2-

yl)amino)carbonyl)amino)sulfonyl]-3- , methyIbenzoate 

see. . .Triflusulfuron-Methyl 

Methyl-4-dimethylamino-3,5-xylylcarbamate see. 

Mexacarbate 

Methyl-4-dimethylamino-3,5-xylyl ester of carbamic acid 

see. . .Mexacarbate 

Methyl- l -(dimethylcarbamoyl)- /V-(methylcarbamoyloxy) 

thioformimidate see. . .Oxamyl 

5-Methyl- l - (dimethylcarbamoyl)-A / - [ (methylcarbamoyl) 

oxy]thioformimidate see. . .Oxamyl 

Methyl-A',yV'-dimethyl-/V-((methylcarbamoyl)oxy)-1 -

thiooxamimidate see. . .Oxamyl 

Methyl 2-[((((4,6-dimethyl-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]benzoate 

see. . .Sulfometuron-Methyl 

a-Methylbenzyl-3-hydroxy-crotonate dimethyl phosphate 

see. . .Crotoxyphos 

Methyl-2-[((((4,6-bis(dif luoromethoxy)-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl]benzoate 

see. . .Primisulfuron-Methyl 

7V-Methylbis(2,4-xylyliminomethyi)amine see. . .Amitraz 

Methylbromid s e e . . .Methyl Bromide 

0-Methyl -0- (4-bromo-2 ,5-d ich lorophenyl )phenyl 

thiophosphonate s e e . . .Leptophos 

Methyl bromofos see. . .Bromophos 

Methyl bromophos see. . .Bromophos 

Methyl l -(butylcarbainoyl)-2-benzimidazolyl carbamate 

see. . .Benomyl 

3-( l -Methylbutyl)phenyl methylcarbamate and 3 - ( l -

ethylpropyI)phenyl methylcarbamate, mixed esters (3:1) 

see. . .Brufencarb 

TV-Methylcarbamate de 1 -naphtyle (French) see. .Carbaryl 

Methylcarbamate (Ester) see. . .Physostigmine 

Methylcarbamate 1-naphthalenol see. . .Carbaryl 

Methylcarbamic acid o-iec-butylphenyl ester see. .BPMC 

Methylcarbamic acid /w-cumenyl ester see. . .Phenol, 3 -

(1-methyethyl)-, methylcarbamate 

Methylcarbamic acid-«7-cym-5-yl ester see. . .Promecarb 

Methyl carbamic acid 2,3-dihydro-2,2-dimethyl-7-

benzofuranyl ester see. . .Carbofuran 

Methylcarbamic acid, 4-(dimethylamino)-3,5-xylyl ester 

see. . .Mexacarbate 

Methyl-carbamic acid, ester with eseroline see. 

Physostigmine 

Methylcarbamic acid 2,3-( isopropylidenedioxy)phenyl 

ester see. . .Bendiocarb 

Methylcarbamic acid-/«-[( l -methyl)butyl]phenyl ester 

mixed with carbamic acid, methyl-OT-(l-

ethylpropyl)phenyl ester (3:1) see. . .Brufencarb 

/V-Methylcarbamic acid 3-methyl-5-isopropylphenyl ester 

see. . .Promecarb 

Methyl carbamic acid 4-(methylthio)-3,5-xylyl ester see. 

Methiocarb 

Methylcarbamic acid, 1-naphthyl ester see.Carbaryl 

Methylcarbamic acid, toyl ester see. . .Metolcarb 

Methylcarbamic acid, tr imethylphenyl ester see. 

Trimethacarb 

Methylcarbamodithioic acid sodium salt see. . .Metham-

Sodium 

2-Methylchlorobenzene see. . .o-Chlorotoluenel 

1-Methy 1-2-chlorobenzene see. . .o-Chlorotoluenel 

Methyl 3-chloro-5-(4,6-dimethoxypyrimidin-2-yl 

carbamoylsulfamoyl)-1 -methyl pyrazole-4-carboxylate 

s e e . . .Halosulfuron-methyl 

3-Methyl-4-chlorophenol see. . .p-Chloro-m-cresol 

Methylchlorophenoxyacet ic acid see. . .MCPA 

2-Methyl-4-chlorophenoxyacet ic acid see. . .MCPA 

(2-Methyl-4-chlorophenoxy)acet ic acid see. . .MCPA 

2-Methyl-4-chlorophenoxyessigsaeure (German) see. 

M C P A 

a(2-Methyl-4-chlorophenoxy)propionic acid see. 

Mecoprop 



 

2-Methyl-4,6-dinitrophenol see. . .Dinitro-o-cresol 

(DNOC) 

6-Methyl-2,4-dinitrophenol see. . .Dinitro-o-cresol 

(DNOC) 

Methyldi thiocarbamic acid, sodium salt see. Metham-

Sodium 

(4-Methyl- l ,3-di th iolan-2-yl idene)phosphoramidic acid, 

diethyl ester see. . .Mephosfolan 

6-MethyI-l ,3-dithiolo(4,5-/3)quinoxalin-2-one see. 

Oxythioquinox 

6-Methyldithiolo(4,5-/9)quinoxalin-2-one see. 

Oxythioquinox 

2-Methyl-1,3-di(2,4-xylyl imino)-2-azapropane see. 

Amitraz 

Methyl dursban see. . .Chlorpyrifos-methyl 

M E T H Y L - E 605® see. . .Methyl Parathion 

Methyle (formiate de) (French) see. . .Methyl Formate 

Methyleen-S,S '-bis(0,O-diethyl-di th iofosfaat) (Dutch) 

see. . .Ethion 

3,4-Methylendioxy-6-propylbenzyl-/V-butyl-

diaethylenglykolaether (German) see. . .Piperonyl 

Butoxide 

2,2 ' -Methylenebis(4-chlorophenol) s e e . . .Dichlorophene 

Methylene-5,5"-bis(0 ,0-diaethyl-di thiophosphat) 

(German) see. . .Ethion 

2,2 ' -Methylenebis(3,4,6-tr ichlorophenol) see. 

.Hexachlorophene 

2,2 ' -Methylenebis(3,5,6-tr ichlorophenol) see. 

.Hexachlorophene 

l ,2-(Methylenedioxy)-4-[2-(octylsulf inyl)propyl]benzene 

see. . .Sulfoxide 

3,4-MethyIenedioxy-6-propylbenzyl / / -butyl 

diethyleneglycol ether see. . .Piperonyl Butoxide 

(3,4-Methylenedioxy-6-propylbenzyl)(butyl)diethylene 

glycol ether see. . .Piperonyl Butoxide 

4,5-Methylenedioxy-2-propylbenzyldiethylene glycol 

butyl ether see. . .Piperonyl Butoxide 

Methylene glycol see. . .Formaldehyde 

Methylene oxide see. . .Formaldehyde 

S.^-Methylene 0,0,0'O'-tetraethyl phosphorodi thioate 

see. . .Ethion 

a,5 '-Methylene Ο,Ο,Ο',Ο'-tetraethyl ester 

phosphorodithioic acid see. . .Ethion 

Methyl ester of 2-[4-(2 ,4-dichlorophenoxy)phenoxy] 

propanoic acid see. .Diclofop-methyl 

[(( 1 -Methyl-1,2-ethanediyI)bis(carbamodithioato)](2-

)zinc homopolymer see. . .Propineb 

Methyl 2-[(4-ethoxy-6-methylamino-l ,3 ,5- t r iazin-2-

yl)carbamoylsulfamoyl]benzoate see. . .Ethametsulfuron-

methyl 

Methyl 2-[((((4-ethoxy-6-(methylamino)-I ,3 ,5- t r iazin-2-

yl)amino)carbonyl)amino)sulfonyl]benzoate see. 

Ethametsulfuron-methyl 

2- ( l -Methyle thoxy)phenyl /V-methylcarbamate see. 

Propoxur 

N[3-( 1 -Methylethoxy)pheny!]-2-

(tr if luoromethyl)benzamide see. . .Flutolanil 
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(£ ) - l -Methy le thy l 3-[((ethy!amino) 

methoxyphosphinothioyl)oxy]-2-butenoate see. . 

.Propetamphos 

3-( 1 -Methylethyl)-1H-2,1,3-benzothiazain-4(3 H)-one-2,2-

dioxide see. . .Bentazon 

4-(Methylethyl)-2,6-dinitro-N,/V-dipropylbenzenamine 

see. . .Isopropalin 

1-Methylethyl 2 - [ (e thoxy(( l -

methylethyl)amino)phosphinothioyl)oxyJbenzoate see. 

Isofenphos 

l -Methyle thyl (£) -3-

[((ethylamino)methoxyphosphinothioyl)oxy]-2-butenoate 

see. . .Propetamphos 

1 -(Methylethyl)-ethyl 3-methyl-4-(methylthio)pheny 1 

phosphoramidate see. . .Fenamiphos 

1-Methylethyl (£ ,£ ) -1 l -methoxy-3,7,11-t r imethy 1-2,4-

dodecadienoate see. . .Methoprene 

3-( l -Methylethyl)phenol methylcarbamate see. . .Phenol, 

3-( 1 -methylethy)-, methylcarbamate 

(1-Methylethyl) phosphoramidic acid ethyl 3-methyl-4-

(methylthio)phenyl ester see. . .Fenamiphos 

a-( l -Methyle thyl) -a-[4-( t r i f luoromethoxy)phenyl]-5-

pyrimidinemethanol see. . .Flurprimidol 

Methyiformiaat (Dutch) see. . .Methyl Formate 

Methylformiat (German) see. . .Methyl Formate 

Methyl fosferno see. . .Methyl Parathion 

M E T H Y L GUTHION® see. . .Azinphos-methyl 

1-Methylheptyl [(4-amino-3,5-dichloro-6-fluoro-2-

pyridinyl)oxy]acetate[6-( l -Methyl-heptyl)-2,3-dini t ro-

phenylj-crotonat (German) see. . .Dinocap 

2-( l -Methylheptyl)-4 ,6-dini t rophenylcrotonate see. 

Dinocap 

Methyl /w-hydroxycarbanilate m-methylcarbanilate see. 

Phenmedipham 

Methyl 3-hydroxycrotonate dimethyl phosphate ester see. 

Mevinphos 

Methyl-3-hydroxy-a-crotonate see. . .dimethyl phosphate 

ester see. . .Mevinphos 

l -MethyI-3-hydroxy-4- isopropylbenzene see. . .Thymol 

/V,A' '-((MethyIimino)dimethylidyne)bis(2,4-xylidine) see. 

Amitraz 

/V,/V-((Methylimino)dimethylidyne)d-2,4-xyIidine see. 

Amitraz 

3-Mefhyl-5-isopropyl-/V-methyl carbamate see. 

Promecarb 

Methyl 6-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-

/w-toluate) see. . . Imazethabenz 

(Methyl 6-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-

yl)-/?7-toluate plus see. . . Imazethabenz 

(Methyl 6-(4-isopropyl-4-methyI-5-oxo-2-imidazolin-2-

yl)-«7- toluate plus Methyl 6-(4-isopropyl-4-methyl-5-oxo-

2-imidazolin-2-yl)-/??-toluate) see. . . Imazethabenz 

5-Methyl-2- isopropyl- l -phenol see. . .Thymol 

/V-Methyl-w-isopropylphenyl carbamate see. . .Phenol, 3 -

( 1 -methylethy)-, methylcarbamate 

/V-Methyl-3-isopropylphenyl carbamate see. . .Phenol, 3-

( 1 -methylethy)-, methylcarbamate 
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3-Methyl-5-( l -methylethyl)phenol methylcarbamate see. 

Promecarb 

5-Methyl-2-( l -methylethyl)phenol see. . .Thymol 

3-Methyl-5-( l -methyle thyl)phenyl-carbamic acid methyl 

ester see. . .Promecarb 

2-Methyl-2-(methylsul fonyl)propanal-0-

[(methylamino)carbonyl]oxime see. . .Aldoxycarb 

2-Methyl-2-(methylsul fonyl)propionaldehyde-0-

(methylcarbamoyl)oxime see. . .Aldoxycarb 

2 -Methyl -2-(methylthio)propanal , Ο -

[ (methylamino)carbonyl]oxime see. . .Aldicarb 

2 -Methyl -2-(methyl thio)propanaldehyde, Ο -

(methylcarbamoyl)oxime see. . .Aldicarb 

2 -Methyl -2-methylthio -propionaldehyd -Ο -(/V -methyl -

carbamoyl) -oxim (German) see. . .Aldicarb 

Methyl namate see. . .Sodium Dimethyldi thiocarbamate 

TV-Methyl-1-naphthyl-carbamat (German) see. . .Carbaryl 

/V-Methyl-a-naphthylcarbamate see. . .Carbaryl 

/V-Methyl-l-naphthyl carbamate see. . .Carbaryl 

/V-Methyl-a-naphthylurethan see. . .Carbaryl 

Methyl niran see. . .Methyl Parathion 

Methylni t rophos see. . .Fenitrothion 

6-Methyl-2-oxo-l ,3-dithiolo(4,5-/J)quinoxalin see. 

Oxythioquinox 

6-Methyl-2-oxo-l ,3-dithio(4,5-/3)quinoxaline see. 

Oxythioquinox 

Methyl oxydemeton S see. . .Demeton-methyl 

Methyl phencapton see. . .Methyl Phenkapton 

2-[ l -Methyl-2-(4-phenoxyphenoxy)ethoxyJpyr id ine see. 

Pyriproxyfen 

3-(Methylphenyl)carbamic acid 3 -

[(methoxycarbonyl)amino]phenyl ester see. 

Phenmedipham 

Methyl phenyl ether see. . .Anisole 

w-Methylphenyl methylcarbamate see. . .Metolcarb 

3-Methylphenyl-/V-methylcarbamate see. . .Metolcarb 

2-(Methyl-2-phenylpropyl)dis tannoxane see. . .Fenbutatin 

Oxide 

2-Methyl-4-(phenylsulfonyl)tr if luoromethane 

sulfonanalide see. Perfluidone 

1 -Methyl-3-phenyl-5-[3-(tr if luoromethyl)phenyl]-4( 1 H)-

pyridinone see. . .Fluridone 

Methylphosphoramidic acid,4-r-butyl-2-chlorophenyl 

methyl ester see. . .Crufomate 

Methylpir imiphos see. . .Pir imiphos-Methyl 

6-( l -Methyl-propyl)-2,4-dini t rofenol (Dutch) see. 

Dinoseb 

2-( l -Methylpropyl) -4 ,6-dini t rophenol see. . .Dinoseb 

(6 - ( l -Methy l-propyl)-2,4-dinitro-phenyl)-3,3-d imethyl 

acrylat (German) see. . .Binapacryl 

2-(l-Methylpropyl)-4,6-dinitrophenyl-/5,/?-dimethacrylate 

see. . .Binapacryl 

2-( l -Methylpropyl)-4 ,6-dini t rophenyl ester 3-methyl-2-

butenoic acid see. . .Binapacryl 

2- ( l -Methylpropyl)phenyl methylcarbamate see. .BPMC 

5-Methyl- l / / -pyrazol -3-yl d imethylcarbamate see. 

Dimetilan 

l-MethyI-2-(3-pyridyl)pyrrolidine see. . .Nicotine 

3-Methyl-5-isopropylphenyl-/V-methyl carbamate see. 

Promecarb 

(3-Methyl-5-isopropylphenyl)-yV-methylcarbamat 

(German) see. . .Promecarb 

5-Methyl-2-isopropyl-3-pyrazolyl dimethylcarbamate 

see. . .Isolan® 

M E T H Y L ISOSYSTOX® see. . .Demeton 

Methyl isosystox see. . .Demeton-methyl 

2-(Methylmercapto)-4,6-bis( isopropylamino)-5-tr iazine 

see. . .Prometryn 

4-Methylmercapto-3,5-dimethylphenyl N-

methylcarbamate see. . .Methiocarb 

2-Methylmercapto-4-ethylamino-6- isopropylamino- i -

triazine s e e . . .Ametryn 

2-Methylmercapto-4- isopropylamino-6-ethylamino- i -

triazine see. . .Ametryn 

Methyl mercaptophos see. . .Demeton-methyl 

4-Methylmercapto-3,5-xylyl methylcarbamate see. 

Methiocarb 

Methylmercuric chloride see. . .Mercury Alkyl 

Compounds 

Methylmercuric cyanoguanidine s e e . . .Methylmercuric 

Dicyanamide 

Methylmercury chloride s e e . . .Mercury Alkyl 

Compounds 

Methylmercury dicyanandimide see. . .Methylmercuric 

Dicyanamide 

Methylmercury dicyandiamide see. . .Methylmercuric 

Dicyanamide 

Methylmerkuridikyandiamid (German) see. 

Methylmercuric Dicyanamide 

Methyl methanoate see. . .Methyl Formate 

Methyl-2-[[(4-methoxy-6-methyl-1,3,5-tr iazyn-2-

yl)aminocarbonyl] aminosulfonyljbenzoate see. 

Metsulfuron-methyl 

Methyl 2-[((( (4-methoxy-6-methyl- l ,3 ,5- t r iazin-2-

yl)amino)carbonyl)amino)sulfonyl]benzoate see. 

Metsulfuron-methyl 

Methyl 3-[((((4-methoxy-6-methyl- l ,3 ,5- t r iazin-2-

yl)amino)carbonyl)amino)sulfonyl]-2-thiophene 

carboxylate see. . .Thifensulfuron Methyl 

Methyl 2-[(( ( (4-methoxy-6-methyl- l ,3 ,5- t r iazin-2-

yl)methylamino)carbonyl)amino)sulfonyl]benzoate see. 

Tribenuron-Methyl 

Methyl 2-[3-(4-methoxy-6-methyl- l ,3 ,5- t r iazin-2-

yl)ureidosulphonyl]benzoate see. . .Metsulfuron-methyl 

Methyl /V-[methylamino(carbonyl)oxy]ethanimido)thioate 

see. . .Methomyl 

cis-l-Methy 1-2-methyl carbamoyl vinyl phosphate see. 

Monocrotophos 

Methyl-/V-[methyl(carbamoyl)oxy]thioacetimidate see. 

Methomyl 

5-Methyl—(methylcarbamoyloxy)thioacet imidate see. 

Methomyl 

1 -Methyl-2-(3,4-methylenedioxyphenyl)ethyl octyl 

sulfoxide see. . .Sulfoxide 

l -Methyl-4-( l -methyle thenyl) cyclohexane see. . .D-

Limonene 



 

l - l -Methyl-2-(3-pyridyl)-pyrrol idine sulfate see.Nicotine 

Sulfate 

Methylpyrimiphos s e e . . .Pir imiphos-Methyl 

3-(iV-MethylpynOÜdino)pyridine see. . .Nicotine 

3-( l -Methyl-2-pyrrol idinyl)pyridine s e e . . .Nicotine 

(5)-3-( l -Methyl-2-pyrrol idinyl)pyridine see. . .Nicotine 

l -3-( l -Methyl-2-pyrrol idinyl)pyr idine sulfate see. 

Nicot ine Sulfate 

(S)-3-( l-Methyl-2-pyrrol idinyl)pyridine sulfate (2:1) see. 

Nicotine Sulfate 

1 -3-( 1 -Methy 1-2-pyrrolidyl)pyridine see. . .Nicotine 

3-( l -Methyl-2-pyrrol idyl) pyridine see. . .Nicotine 

(-)-3-( l-Methyl-2-pyrrol idyl)pyridine see. . .Nicotine 

6-Methyl-quinoxaline-2,3-dithiocyclicarbonate see. 

Oxythioquinox 

6-Methyl-2,3-quinoxalin di thiocarbonate see. 

Oxythioquinox 

5,5-(6-Methylquinoxaline-2,3-diyl)di thiocarbonate see. 

Oxythioquinox 

6-Methyl-2,3-quinoxalinedifhio cyclic carbonate see. 

Oxythioquinox 

6-Methyl-2,3-quinoxalinedithio cyclic di thiocarbonate 

see. . .Oxythioquinox 

6-Methyl-2,3-quinoxalinedithio cyclic 5,5-dithiocarbonate 

see. . .Oxythioquinox 

Methyl rhodanate see. . .Methyl Thiocyanate 

Methylrhodanid (German) see. . .Methyl Thiocyanate 

Methyl sulfanilyl carbamate see. . .Asulam 

Methyl sulfanilylcarbamate see. . .Asulam 

Methyl sulfocyanate see. . .Methyl Thiocyanate 

4-(2-Methylsulfonyl-4-tr if luoromethyl-benzoyl)-5-

cyclopropylisoxazole see. . .Isoxaflutole 

M E T H Y L SYSTOX® see. . .Demeton-methyl 

2-(Methylthio)-4,6-bis(isopropyIamino)-S-tr iazine see. 

Prometryn 

4-Methylthio-3,5-dimethylphenyl methylcarbamate see. 

Methiocarb 

2-Methylthio-4-ethylamino-6-/e/-i-butylamino-5-triazine 

see. . .Terbutryn 

2-Methyl thio-4-ethylamino-6-isopropylamino-i- t r iazine 

s e e . . .Ametryn 

Methylthiokyanat see. . .Methyl Thiocyanate 

[1,2-Methyl thiophanate see. . .Thiophanate-Methyl 

Methyl thiophos see. . .Methyl Parathion 

2-Methyl th io-propionaldehyd-0-(methylcarbamoyl)oxim 

(German) see. . .Methomyl 

4-(Methylthio)-3,5-xylyl methylcarbamate see. 

Methiocarb 

4-(Methylthio)-3,5-xylyl-/V-methylcarbamate see. 

Methiocarb 

Methyl thiram s e e . . .Thiram 

Methylthiuram disulfide see. . .Thiram 

Methyl 3-( tolylcarbamoyloxy)phenylcarbamate 3 -

methoxycarbonylaminophenyl yV-3'-

methylphenylcarbamate s e e . . .Phenmedipham 

Methyl tuads see. . .Thiram 

;rara-8-Methyl-yV-vanillyl-6-noneamide see. . .Capsaicin 
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8-Methyl-/V-vanillyl-6-nonenamide, ( £ ) - (8CI) see. 

Capsaicin 

Methyl viologen see. . .Paraquat 

Methyl viologen chloride see. . .Paraquat 

Methyl viologen dichloride see. . .Paraquat 

Methyl viologen (reduced) see. . .Paraquat 

Methyl zimate see. . .Ziram 

Methyl zineb see. . .Propineb 

Methyl ziram see. . .Ziram 

Metidat ion (Spanish) see. . .Methidathion 

Metifonate see. . .Trichlorfon 

Metil azinfos (Spanish) see. . .Azinphos-methyl 

Meti lbromid (Spenish) see. . .Methyl Bromide 

Metilen-S,S'-bis(0,O-dieti l-dit iofosfato) (Italian) see. 

Ethion 

Metil fenil eter (Spanish) see. . .Anisole 

Metil (formiato di) (Italian) see. . .Methyl Formate 

/V-Metil-l-nafti l-carbammato (Italian) see. . .Carbaryl 

Metilparation (Hungarian) see. . .Methyl Parathion 

Meti lparat iona (Spanish) see. . .Methyl Parathion 

6-( l -Meti l -propi l)-2,4-dini t rnolo (Italian) see. . .Dinoseb 

2 -Metil -2 -tiometil -propionaldeid - Ο -(η -metil -

carbamoil) -ossima (Italian) see. . .Aldicarb 

Metil triazotion (Russian) see. . .Azinphos-methyl 

Metiocarb (Spanish) see. . .Methiocarb 

METIURAC® see. . .Thiram 

Metmercapturon see. . .Methiocarb 

Metobromuron [ 3-(p-bromophenyl) - l -methoxy-1-

methylurea] s e e . . .Metobromuron 

Metoksychlor (Polish) see. . .Methoxychlor 

Metomil (Italian) see. . .Methomyl 

Metomilo (Spanish) see. . .Methomyl 

Metoxicloro (Spanish) see. . .Methoxychlor 

METOX® see. . .Methoxychlor 

METOX® see. . .Metoxuron 

METRAMAC® see. . .Amiton 

METRAMAK® see. . .Amiton 

Metribuzina (Spanish) see. . .Metribuzin 

Metrifonate see. . .Trichlorfon 

Metr iphonate see. . .Trichlorfon 

METRON® see. . .Methyl Parathion 

M E T U R O N 80 DF® see. . .Fluometuron 

Meturone see. . .Fluometuron 

Metyloparation (Polish) see. . .Methyl Parathion 

Metylparation (Czech) see. . .Methyl Parathion 

Mevinfos (Spanish) see. . .Mevinphos 

Mexacarbato (Spanish) see. . .Mexacarbate 

MEXENE® see. . .Ziram 

MEXIDE® see. . .Rotenone 

MEXTROL-BIOX® see. . .Bromoxynil 

Mezcla de dic loropropeno y dic loropropano (Spanish) 

see. . .D-D mixture 

MEZENE® see. . .Ziram 

MEZINEB® see. . .Propineb 

MEZOPUR® see. . .Methazole 

MEZOTOX® see. . .Nitrofen 

MF-344® see. . .Etridiazole 

M F A see. . .Fluoroacetic Acid 
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M F B see. . .Fluorobenzene 

MG 02® see. . .Acetochlor 

M G K 2 6 4 ® see. . .Allethrin 

M G K 326® see. . .Dipropyl Isocinchomeronate 

M G K I N T E R M E D I A T E 10® see. . .Allethrin 

M G K REPELLENT-326® see. . .Dipropyl 

Isocinchomeronate 

MH see. . .Maleic Hydrazide 

MH 30® see. . .Maleic Hydrazide 

MH 36 BAYER® see. . .Maleic Hydrazide 

MH 40® see. . .Maleic Hydrazide 

MI (Copper) see. . .Copper and Copper Compounds 

MICIDE® see. . .Zineb 

MICROBAN® A D D I T I V E see. . .Triclosan 

M I C R O B I C I D E 8® see. . .Octhil inone 

MICROCARB® see. . .Carbaryl 

M I C R O - C H E K 11® see. . .Octhil inone 

MICRO-CHECK® 12 see. . .Captan 

M I C R O - C H E K SKANE® see. . .Octhilinone 

MICROCOP® see. . .Copper Oxychlor ide 

MICROFLOTOX® see. . .Sulfur 

M1CO-FUME® see. . .Dazomet 

M I C R O - G E N A N T REACTOR® see. . .Sulfluamid 

MICROMITE® see. . .Diflubenzuron 

MICROMITE® see. . .Fenitrothion 

MICRON® see. . .Cuprous Thiocyanate 

MICROPEL® see. . .Octhil inone 

MICROTHIOL® DISPERSS® see. . .Sulfur 

MICROZUL® see. . .Chlorophacinone 

MIDOX® see. . .MCPA 

MIEDZIAN® see. . .Copper Oxychlor ide 

MIEDZIAN 50® see. . .Copper Oxychlor ide 

MIELUCIN® see. . .Busulfan 

Mierenzur (Dutch) see. . .Formic Acid 

MIFATOX® see. . .Demeton-methyl 

MIKAL® see. . .Fosetyl-Al 

MILAGRO® see. . .Nicosulfuron 

MILBAM® see. . .Ziram 

MILBAN® see. . .Dodemorph Acetate 

MILBAN® see. . .Ziram 

MILBOL® see. . .Dicofol 

M I L B O L 49® see. . .Lindane 

MILDANE® see. . .Dinocap 

MILDEX® see. . .Dinocap 

MILLENNIUM® see. . .Clopyralid 

MILLER N U SET® see. . .Silvex 

MILLER'S FUMIGRAIN® see. . .Acrylonitrile 

M ILM ER® see. . .Copper(II)-8-hydroxyquinol ine 

MILOCEP® see. . .Metolachlor 

MILOCEP® see. . .Propazine 

MILOGARD® see. . .Propazine 

MILO-PRO® see. . .Propazine 

MI LOR® see. . .Mancozeb 

MILPREX® see. . .Dodine 

MILPREX® see. . .Oxythioquinox 

MILTOX® see. . .Zineb 

MILTOX® SPECIAL see. . .Zineb 

MIMIC® see. . .Tebufenozide 

MINACIDE® see. . .Promecarb 

Mineral green see. . .Paris Green 

Mineral spirits see. . .Naphthas 

Mineral spirits see. . .Stoddard Solvent 

MINTACO® see. . .Paraoxon 

MINTACOL® see. . .Paraoxon 

MINTEZOL® see. . .Thiabendazole 

MINZOLUM® see. . .Thiabendazole 

MIOSTAT® see. . .Captan 

MIOTISAL® see. . .Paraoxon 

M I O T I S A L A® see. . .Paraoxon 

MIRACLE® see. . .2,4-D 

MIST-O-MATIC® see. . .Imazalil 

M I S T - O - M A T I C LINDEX® see. . .Lindane 

MISTRAL® see. . .Nicosulfuron 

MISULBAN® see. . .Busulfan 

MITAC® see. . .Atrazine 

MITIFON® see. . .Tetradifon 

MITIGAN® see. . .Dicofol 

MITION® see. . .Tetradifon 

Mitis green see. . .Copper Acetoarseni te 

Mitis green see. . .Paris Green 

MITOL® see. . .Demeton 

MITOSTAN® see. . .Busulfan 

M ITROL® see. . .Chlorobenzilate 

MIX No . 1® see. . .Dinex 

MK 244® see. . .Emamectin Benzoate 

MK-0244® see. . .Emamectin Benzoate 

MK-360® see. . .Thiabendazole 

M K 936® see. . .Abamectin 

M K 9 3 6 ® ( B l a ) see. . .Abamectin 

M L 97® see. . .Phosphamidon 

M M 70® see. . .Metamiton 

M M C see. . .Mercury Alkyl Compounds 

M M D see. . .Methylmercuric Dicyanamide 

M N E B D see. . .Maneb 

M O B I L V-C 9-104® see. . .Ethoprop 

MOCAP® see. . .Ethoprop 

M O C A P 10G® see. . .Ethoprop 

M O D O W N ® see. . .Bifenox 

M O L E DEATH® see. . .Strychnine 

M O L E T O X II® see. . .Zinc Phosphide 

M O L L U S C 1 C I D E B A Y E R 73® see. . .Clonitralid 

M O L P H O S 36 SL® see. . .Monocrotophos 

MOLURAME® see. . .Ziram 

MOLY-T® see. . .Thiram 

MON® see. . .Halosulfuron-methyl 

M O N 097® see. . .Acetochlor 

M O N 0573® see. . .Glyphosate 

M O N 2139® see. . .Glyphosate 

M O N 7200® see. . .Dithiopyr 

M O N 7325® see. . .Paclobutrazole 

M O N 13200® see. . .Thiazopry 

M O N 15100® see. . .Dithiopyr 

M O N 58420® see. . .Acetochlor 

M O N 78095® see. . .Oxyfluorfen 

M O N 78567® see. . .Diquat Dibromide 

M O N 78736® see. . .Triclopyr, Tr ie thylammonium Salt 
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M O N 78746® see. . .Quizalofop-Ethyl 

M O N A M (dihydrate)® see. . .Metham-Sodium 

MONATE® s e e . . .Sodium Methanearsonate ( M S M A ) 

M O N A T E ® Merge 823 see. . .Sodium Methanearsonate 

( M S M A ) 

MONCEREN® see. . .Pencycuron 

MONCUT® see. . .Flutolanil 

MONITOR® see. . .Methamidophos 

Monoammonium salt of sulfamic acid see. . .Ammonium 

Sulfamate 

Monoammonium sulfamate see. . .Ammonium Sulfamate 

M O N O B O R - C H L O R A T E ® see. . .Sodium Metaborate 

Monobromomethane see. . .Methyl Bromide 

Monocalc ium arsenite see. . .Calcium Arsenite 

Monochloorazi jnzuur (Dutch) see. . .Chloroacetic Acid 

Monochloracet ic acid see. . .Chloroacetic Acid 

Monochloressigsaeure (German) see. . .Chloroacetic 

Acid 

Monochloroaceta ldehyde see. . .Chloroacetaldehyde 

Monochloroacet ic acid see. . .Chloroacetic Acid 

Monochloroethanoic acid see. . .Chloroacetic Acid 

MONOCIDE® see. . .Cacodylic Acid 

MONOCIL® 40 see. . .Monocrotophos 

Monocron s e e . . .Monocrotophos 

Monocrotofos (Spanish) see. . .Monocrotophos 

Monodrin see. . .Monocrotophos 

Monofluorazijnzuur (Dutch) see. . .Fluoroacetic Acid 

Monofluoressigsaeure (German) see. . .Fluoroacetic Acid 

Monofluoressigsaure see. . .natrium (German) see. 

Sodium Fluoroacetate 

Monofluoroacetamide s e e . . .Fluoroacetamide 

Monofluoroacetate see. . .Fluoroacetic Acid 

Monofluoroacetic acid see. . .Fluoroacetic Acid 

Monofluorobenzene see. . .Fluorobenzene 

iV-Monoisopropylamide of 0,0-

diethyldithiophosphorylacetic acid see. . .Prothoate 

Monomethf lurazone see. . .Norflurazon 

Monomethyl mercury chloride see. . .Mercury Alkyl 

Compounds 

Monomethylarsonic acid see. . .Methanearsonic Acid 

Monoperacet ic acid see. . .Peracetic Acid 

Monopotass ium arsenate see. . .Potassium Arsenate 

Monopotass ium dihydrogen arsenate see. . .Potassium 

Arsenate 

MONOSAN® see. . .2,4-D 

Monosodium acid methanearsonate see. . .Sodium 

Methanearsonate ( M S M A ) 

Monosodium dihydrogen phosphate see. . .Trisodium 

Phosphate 

Monosodium metaborate see. . .Sodium Metaborate 

Monosodium methane arsonate s e e . . .Sodium 

Methanearsonate ( M S M A ) 

Monosodium methyl arsonate see. . .Sodium 

Methanearsonate ( M S M A ) 

Monosodium phosphate see. . .Trisodium Phosphate 

Monosodium sulfite see. . .Ammonium Sulfite 

Monourea sulfuric acid adduct see. . .Monocarbamide 

Dihydrogen Sulfate 

M O N S A N T O CP 47114® see. . .Fenitrothion 

MONSANTO®-CP 51969 see. . .Bromophos 

MONSANTO® 2,4-D I S O P R O P Y L E S T E R see. . .2,4-D, 

isopropyl ester 

MONTAR® see. . .Cacodylic Acid 

M O N T E C A T I N I L-561® see. . .Phenthoate 

MONTREL® see. . .Crufomate 

M O N T R O S E PROPANIL® see. . .Propanil 

MONUREX® see. . .Monuron 

M O O R M A N ' S ® IGR C A T T L E C O N C E N T R A T E see. 

Methoprene 

MOPARI® see. . .Dichlorvos 

MORBICID® see. . .Formaldehyde 

MOR-CRAN® see. . .Naptalam 

MORESTAN® sec. . .Oxythioquinox 

MORKIT® see. . An th raqu inone 

MOROCIDE® see. . .Binapacryl 

Morphol ine see. . .3-[3-(4-chlorophenyl)-3-(3,4-

dimefhoxyphenyl) - l -oxo-2-propenyl] - see. 

Dimethomorph 

Morphol ine see. . . /V-cyclododecyl-2,6-dimethyl-, acetate 

see. . .Dodemorph Acetate 

MORROCID® see. . .Binapacryl 

MORSODREN® see. . .Methylmercuric Dicyanamide 

M O R T O N EP-227® see. . .Methylmercuric Dicyanamide 

M O R T O N EP-316® see. . .Promecarb 

M O R T O N EP-332® see. . .Formetanate Hydrochloride 

M O R T O N SOIL DRENCH® see. . .Methylmercuric 

Dicyanamide 

MORTOPAL® see. . .TEPP 

MOS-570 see. . .Endosulfan 

MOSCARDA® see. . .Malathion 

MOSS-B-WARE® see. . .Zinc Sulfate Heptahydrate 

Moss green see. . .Copper Acetoarseni te 

Moss green see. . .Paris Green 

MOSUM® see. . .Monocrotophos 

M O T A MASKROS® see. . .2,4-D 

MOTIVEL® see. . .Nicosulfuron 

MOTOPAL® see. . .TEPP 

MOTOX® see. . .Toxaphene 

Mottenhexe see. . .Hexachloroethane 

MOTT-EX® see. . .pa ra -Dich lorobenzene 

M O T T E N S C H U T Z M I T T E L E V A U P® see. . .para-

Dichlorobenzene 

Mountain green see. . .Copper Acetoarsenite 

Mountain green see. . .Paris Green 

MOUS-CON® see. . .Zinc Phosphide 

MOUSE-NOTS® see. . .Strychnine 

M O U S E PAK® see. . .Warfarin 

MOUSE-RID® see. . .Strychnine 

MOUSE-TOX® s e e . . .Strychnine 

MOXIE® see. . .Methoxychlor 

MOXONE® see. . .2,4-D 

M O X Y 2E® see. . .Bromoxynil 

M-Parathion see. . .Methyl Parathion 

M Q D see. . .Oxythioquinox 

M R C 910® see. . . Iprodione 

MR. KILL RAT® see. . .Zinc Phosphide 
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Mrowczan etylu (Polish) see. . .Ethyl Formate 

Mrowkozol (Polish) see. . .Propoxur 

M R R A T GUARD® see. . .Zinc Phosphide 

M S C 379587® s e e . . .Oxythioquinox 

MSL s e e . . .Sodium Dimethyldi thiocarbamate 

M S M A see. . .Methanearsonic Acid 

M S M A see. . .Sodium Methanearsonate ( M S M A ) 

MSP see. . .Trisodium Phosphate 

MSR® see. . .Demeton-methyl 

M S S AM1NOTR1AZOLE® see. . .Amitrole 

M S S FLOTIN® see. . .Fentin Hydroxide 

M S S HERBASAN® see. . .Phenmedipham 

M S S SIMAZINE® see. . .Amitrole 

MSZYCOL® see. . .Lindane 

MTD® see. . .Methamidophos 

M.T.F® see. . .Trifluralin 

MTI 500® see. . .Ethofenprox 

M T M C see. . .Metolcarb 

MUGAN® s e e . . .Carbaryl 

MULTAMAT® see. . .Bendiocarb 

MULTICIDE® see. . .Cyphenothrin 

MULTICIDE® see. . .Tetramethrin 

MULTICIDE-2154® see. . .D-Phenothrin 

MULTIMET® see. . .Bendiocarb 

MULTI-W® see. . .Maneb 

Mumfluorid (German) see. . .Sodium Aluminum Fluoride 

MURFOS® see. . .Parathion 

MURIOL® see. . .Chlorophacinone 

MURPHOS® see. . .Parathion 

M U R P H Y S U P E R R O O T GUARD® see. . .Chlorpyrifos 

MURVIN® see. . .Carbaryl 

MUSCATOX® see. . .Coumaphos 

MUSKETEET® see. . .Mecoprop 

Mustard oil s e e . . .Allyl lsothiocyanate 

MUSTER® see. . .Ethametsulfuron-methyl 

MUTOXIN® see. . . D D T 

MXL® see. . .MCPA 

M X M C see. . .Methiocarb 

M Y C O J E C T ® see. . .Oxytetracycline Calcium 

M Y C O S H I E L D ® A G R I C U L T U R A L T E R R A M Y C I N 

see. . .Oxytetracycline Calcium 

M Y C O S H I E L D T M Q T H C 20® see. . .Oxytetracycline 

Calcium 

MYCOZOL® see. . .Thiabendazole 

Mycrolysin see. . .Chloropicrin 

MYCRONIL® see. . .Ziram 

M Y E L O L E U K O N ® see. . .Busulfan 

MYLERAN® see. . .Busulfan 

MYLON® see. . .Dazomet 

MYLONE® see. . .Dazomet 

MYLONE® see. . .Mecoprop 

MYLONE® 85 see. . .Dazomet 

Myricyl alcohol see. . .Triacontanol 

MYRMICYL® see. . .Formic Acid 

MYTROL® see. . .Fluenetil 

MZ-CURZATE® see. . .Cymoxanil 

- Ν -

Ν 252® s e e . . .Dimethipin 

Ν 521® s e e . . .Dazomet 

Ν 869 (dihydrate)® see. . .Metham-Sodium 

N A 22® see. . .Ethylene Thiourea 

N A 73® see. . .Hexythiazox 

N A 305® see. . .Phenmedipham 

N A 308® see. . .Phenmedipham 

N A 2 7 6 1 ® see. . .DDT 

Ν A 2771® see. . .Thiram 

N A 2783® (DOT) see. . .Diazinon 

N A 8318® see. . .Isoxaben 

N A A see. . .1-Naphthaleneacetic Acid 

N A A 800® see. . .1-Naphthaleneacetic Acid 

N A A M see. . .1-Naphthaleneacetamide 

NABAC® see. . .Hexachlorophene 

N A B A C 25 EC® see. . .Hexachlorophene 

Nabame see. . .Nabam 

Nabasam (obsolete) see. . .Nabam 

NABU® see. . .Sethoxydim 

NAC® see. . .Carbaryl 

N A C C O N O L 98 SA® see. . .Dodecylbenzenesulfonic 

Acid 

N A D see. . .1-Naphthaleneacetamide 

NAF-2® see. . .Flumetsulam 

NAF-9® see. . .Flumetsulam 

NAF-46® see. . .Hexaflumuron 

NAF-280® see. . .Clopyralid 

NAFEEN® see. . .Sodium Fluoride 

Naftalame see. . .Naptalam 

1-Naftil-tiourea (Italian) see. . .ANTU 

l-Naftylthioureum (Dutch) see. . .ANTU 

NAFUN-IPO® see. . .Nabam 

NAFUSAKU® see. . .1-Naphthaleneacet ic Acid 

NAGATA® see. . .Cypermethrin 

N A L C O D-62C44® see. . .Nabam 

N A L C O N 243® see. . .Dazomet 

NALCO® D-62C44 see. . .Nabam 

NALKIL® see. . .Bromacil 

NAMEKIL® see. . .Metaldehyde 

N A M F U M E ® see. . .Chloropicrin 

NANCHOR® see. . .Ronnel 

Ν ANKER® see. . .Ronnel 

NANKOR® see. . .Ronnel 

N A N S A SSA see. . .Dodecylbenzenesulfonic Acid 

NAPCLOR-G® see. . .Sodium Pentachlorophenate 

Naphtha see. . .Naphthas 

2-Naphthacenecarboxamide see. . .4-(dimethylamino)-

1,4,4a,5,5a,6,11,12a-octahydro-3,5,6,10,12,12a-

hexahydroxy-6-methyl - l , l 1-dioxo- see. . .[4S-

(4a ,4aa ,5a ,5aa ,6 /? ,12aa) ] - see. . .Oxytetracycline 

Calcium 

Naphtha lene-ace tamide( l - ) see. . . 1 -

Naphthaleneacetamide 

α-Naphthaleneacetamide see. . .1-Naphthaleneacetamide 

Naphthalene-1-acet ic acid see. . .1-Naphthaleneacetic 

Acid 
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Naphthaleneacet ic ac id ( l - ) see. . .1-Naphthaleneacetic 

Acid 

α-NaphthaIeneacetic acid see. . .1-Naphthaleneacetic 

Acid 

2-Naphthalenoxyacet ic acid see. . .Naphthoxyacet ic Acid 

2-[ ( l -Naphthalenylamino)carbonyl]benzoic acid see. 

Naptalam 

(/J-Naphthalenyloxy)acetic acid see. . .Naphthoxyacetic 

Acid 

Naphtha safety solvent see. . .Stoddard Solvent 

Naphthenic acids, copper salts see. . .Copper 

Naphthenate 

1-Naphthol see. . .Carbaryl 

α-Naphthothiourea see. . A N T U 

/J-Naphthoxyacetic acid see. . .Naphthoxyacet ic Acid 

2-Naphthoxyacet ic acid see. . .Naphthoxyacet ic Acid 

(2-Naphthoxy)acet ic acid see. . .Naphthoxyacet ic Acid 

2-(l-Naphthoxy)-/V,/V-diethylpropionamide see. 

Napropamide 

α-Naphthylacetamide see. . .1-Naphthaleneacetamide 

1-Naphthylacetamide see. . .1-Naphthaleneacetamide 

Naphthylacetic acid see. . .1-Naphthaleneacetic Acid 

α-Naphthylacetic see. . .1-Naphthaleneacet ic Acid 

a-Naphthylacet ic acid see. . .1-Naphthaleneacetic Acid 

1-Naphthylacetic acid see. . .1-Naphthaleneacet ic Acid 

a-Naphthyleneacet ic acid see. . .1-Naphthaleneacetic 

Acid 

Naphthyleneethylene see. . .Acenaphthene 

α-Naphthylessigsaeure (German) see. . . 1 -

Naphthaleneacet ic Acid 

Naphyl - l -ess igsaeure (German) see.. . 1 -

Naphthaleneacet ic Acid 

0-(2-Naphthyl)glycol ic acid see. . .Naphthoxyacet ic Acid 

1-Naphthylmethylcarbamate see. . .Carbaryl 

a-Naphthyl /V-methylcarbamate see. . .Carbaryl 

1-Naphthyl /V-methylcarbamate see. . .Carbaryl 

(2-Naphthyloxy)acetic acid see. . .Naphthoxyacetic Acid 

/V-l-Naphthylphthalamate see. . .Naptalam 

/V-l-Naphthylphthalamic acid see. . .Naptalam 

α-Naphthylphthalamic acid see. . .Naptalam 

/V-a-Naphthyl-phthalamidsaeure (German) see .Naptalam 

α-Naphthyl thiocarbamide see. . .ANTU 

1-Naphthyl-thioharnstoff (German) see. . .ANTU 

a-Naphthyl thiourea see. . .ANTU 

1-Naphthylthiourea see. . .ANTU 

l - ( l -Naphthyl) -2- th iourea see. . A N T U 

N-( l -Naphthyl ) -2- th iourea see. . A N T U 

1-Naphthyl-thiouree (French) see. . .ANTU 

NAPHTOX® see. . .ANTU 

N A P R O G U A R D ® see. . .Napropamide 

Napta lame see. . .Naptalam 

1,4-Napthalenedione, 2,3-dichloro- see. . .Dichlone 

NAPTRO® see. . .Naptalam 

N A R A M Y C I N A® see. . .Cycloheximide 

NARAMYCIN® see. . .Cycloheximide 

N A T I O N S A G II® see. . .Oryzalin 

Natr iumaluminumfluorid (German) see. . .Sodium 

Aluminum fluoride 

Natr iumazid (German) see. . .Sodium Azide 

Natr iumchloraat (Dutch) see. . .Sodium Chlorate 

Natr iumchlorat (German) see. . .Sodium Chlorate 

Natr iumcyanid (Dutch) see. . .Sodium Cyanide 

Natr ium-2,4-dichlorphenoxyathylsulfat (German) see. 

2,4-DES-Sodium 

Natriumfluoracetaat (Dutch) see. . .Sodium Fluoroacetate 

Natriumfluoracetat (German) see. . .Sodium 

Fluoroacetate 

Natr ium fluoride see. . .Sodium Fluoride 

Natr iumhexafluoroaluminate (German) see. . .Sodium 

Aluminum Fluoride 

Nat r iummazide (Dutch) see. . .Sodium Azide 

N A U G A T U C K ® D - 0 1 4 see. . .Propargite 

NAVADEL® see. . .Dioxathion 

NAVRON® see. . .Fluoroacetamide 

N.b . MECOPROP® see. . .Mecoprop 

NC,-Clofentezine 

NC-302® see. . .Quizalofop-Ethyl 

NC-319® see. . .Halosulfuron-methyl 

NC-398 WG® see. . .Sodium Dicamba 

NC-6897® see. . .Bendiocarb 

NC-8438® see. . .Ethofumesate 

NC-21314 see. . .Clofentezine 

NCI -C00055 see. . .Chloramben 

NCI -C00066 see. . Az inphos -methy l 

NCI-0077 see. . .Captan 

NCI -C00099 see. . . .Chlordane 

NCI -C00102 see. . .Chlorothalonil 

NCI -C00113 see. . .Dichlorvos 

NCI -C00124 see. . .Dieldrin 

NCI-129 see. . .Pyridaben 

NCI -C00157 see. , .Endrin 

N C I - C 0 0 1 6 8 see. . .Tetrachlorvinphos 

NCI-COO 180 see. . .Heptachlor 

NCI-C00191 see. . .Chlordecone (Kepone®) 

NCI-C00204 see. . .Lindane 

NCI -C00215 see. . .Malathion 

NCI -C00226 see. . .Parathion 

NCI -C00237 see. , .Picloram 

NCI -C00259 see. , .Toxaphene 

NCI -C00260 see. . . .Triphenyltin Compounds 

NCI -C00260 see. . .Fentin Hydroxide 

NCI -C00395 see. . .Dioxathion 

N C I - C 0 0 4 0 8 see. . .Chlorobenzilate 

NCI -C00419 see. . .Quintozene 

NCI -C00420 see. . .Nitrofen 

NCI-C00431 see. . .Clonitralid 

NCI -C00442 see. . .Trifluralin 

NCI-C00453 see. . .Sulfallate 

NCI -C00464 see. . .DDT 

NCI -C00486 see. . .Dicofol 

NCI -C00497 see. , .Methoxychlor 

NCI -C00500 see. , .Dibromochloropropane 

NCI-C00511 see. . . .Ethylene Dichloride 

NCI -C00522 see. , . .Ethylene Dibromide 

NCI-C00533 see. . .Chloropicrin 

NCI -C00544 see. . .Mexacarbate 
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NCI-C00566 see. . , .Endosulfan 

NCI -C00588 see. . .Phosphamidon 

NCI-CO 1592 see. . .Busulfan 

NCI -C02017 see. , , .Phenylthiourea 

NCI -C02119 see. . .Urea 

NCI-C02653 see. . .Hexachlorophene 

NCI -C02799 see. . .Formaldehyde 

NC1-C02813 see. . .Piperonyl Butoxide 

NC1-C02824 see. . .Sulfoxide 

NCI -C02846 see. . .Monuron 

NCI -C02868 see. . .Ethylan 

N C I - C O 2 9 0 4 see. . .Trichlorophenols 

NCI-C02937 s e e . . .Calcium Cyanamide 

NCI -C02959 see. . .Disulfiram 

NCI-C02960 see. . .Chlormequat Chloride 

NCI-C02971 see. . .Methyl Parathion 

NCI-C03010 see. . .Fenaminosulf 

NC1-C03372 see. . .Ethylene Thiourea 

NC1-C03827 see. . .Daminozide 

NCI-C04035 see. . .Allidochlor 

NC1-C04591 see. . .Carbon Disulfide 

NCI-C04604 see. . .Hexachloroethane 

NCI-C06111 see. . .Benzyl Alcohol 

NCI-C06428 see. . .Mirex 

NCI-C06462 see. . .Sodium Azide 

NCI-08640 see. . . Aldicarb 

NCI-C08662 see. . .Coumaphos 

NCI-C08673 see. . .Diazinon 

NCI-C08684 see. . .Anilazine 

NCI-C08695 see. . .Fluometuron 

NCI -C50088 see. . .Ethylene Oxide 

NCI-C50215 see. . .Acrylonitrile 

NCI-C50351 see. . .o-Phenylphenol 

NCI-C50442 see. . .Ziram 

NCI-C50464 see. . .Allyl lsothiocyanate 

NCI-C54831 see. . .Trichlorfon 

NCI-C54933 see. . .Pentachlorophenol 

NCI-C55141 see. . .1 ,2-Dichloropropane 

NCI-C55210 see. . .Rotenone 

NCI-C55221 see. . .Sodium Fluoride 

NCI-C55378 see. . .Pentachlorophenol 

NC1-C55425 see. . .Glutaraldehyde 

NCI-C55823 see. . .Gibberell ic Acid 

NCI-C56111 see. . .Cinnamaldehyde 

NCI-C56473 see. . .Oxytetracycline Calcium 

NCI-C56655 see. . .Pentachlorophenol 

NCI-C60173 see. . .Mercuric Chloride 

NCI-C60231 see. . .Chloroacetic Acid 

NCI-C60242 see. . .Trichlorobenzoic Acid 

NCI-C60413 see. . .Chlorobenzilate 

NCI -C60628 see. . .Bithionol 

NCI-C99983 see. . .Quizalofop-Ethyl 

N C S 88126 see. . .Paraquat 

N C S 263500 see. . .Paraquat 

N C R CE EE DOV7® see. . .Bromoxynil 

Necarboxyl ic acid see. . .Allethrins 

Necator ina s e e . . .Carbon Tetrachloride 

Necator ine see. . .Carbon Tetrachloride 

NECTRYL® see. . .o-Phenylphenol 

NEEMAZAL® see. . .Azadirachtin 

NEEM® see. . .Azadirachtin 

NEFIS® see. . .Ethylene Dibromide 

NEFRAFOS® see. . .Dichlorvos 

N E G A S H U N T ® see. . .Coumaphos 

N E G U V O N A® see. . .Trichlorfon 

NEGUVON® see. . .Trichlorfon 

NEM-A-TAK® see. . .Fosthietan 

N E M A B R O M ® see. . .Dibromochloropropane 

NEMACUR® see. . .Famphur 

NEMACUR® see. . .Fenamiphos 

N E M A C U R P ® s e e . . .Fenamiphos 

NEMAFENE® see. . .D-D mixture 

NEMAFOS® see. . .Thionazin 

NEMAFUM® s e e . . .Dibromochloropropane 

N E M A G O N ® see. . .Dibromochloropropane 

N E M A G O N ® s e e . . .1 ,3-Dichloropropene 

N E M A N A X ® see. . .Dibromochloropropane 

NEMAPAN® see. . .Thiabendazole 

NEMAPAZ® see. . .Dibromochloropropane 

NEMAPHOS® see. . .Thionazin 

NEMASET® see. . .Dibromochloropropane 

NEMATIN® see. . .Metham-Sodium 

N E M A T O C I D E ® see. . .Dibromochloropropane 

N E M A T O C I D E ® see. . .Thionazin 

N E M A T O X ® see. . .Dibromochloropropane 

NEMAX® see. . .Chloropicrin 

NEMAZENE® see. . .Phenothiazine 

NEMAZINE® see. . .Phenothiazine 

NEMAZON® see. . .Dibromochloropropane 

NEMEX® s e e . . .1 ,3-Dichloropropene 

NEMINFEST® see. . .Linuron 

NEMISPOR® see. . .Mancozeb 

NENDRIN® see. . .Endrin 

NEOBAN® see. . .Barban 

NEOBOR® see. . .Sodium Tetraborate 

NEOCID® see. . .DDT 

NEOCIDOL® see. . .Diazinon 

N E O C l D O L ® ( O I L ) see. . .Diazinon 

N E O C Y C L O H E X I M 1 D E ® see. . .Cycloheximide 

Ν Ε Ο GERM-I-TOL® see. . .Zilkonium Chloride 

Neoglauci t s e e . . .Isofluorphate 

N E O - F A T 10® see. . .Decanoic Acid 

NEOPELLIS® see. . .Bithionol 

N E O P Y N A M I N E ® see. . .Tetramethrin 

NEO-PYNAMIN® see. . .Tetramethrin 

N E O P Y N A M I N FORTE® see. . .Tetramethrin 

N E O R A M BLU® see. . .Copper Oxychlor ide 

N E O S O R E X A s e e . . .Difenacoum 

N E O S O R E X A PP580® s e e . . .Difenacoum 

N E O S T A N O X ® see. . .Fenbutatin Oxide 

NEOTOPSIN® see. . .Thiophanate-Methyl 

N E O V O R O N I T ® see. . .Fuberidazole 

NEOZ1N® see. . .Zinc Sulfate Heptahydrate 

NEPHIS® s e e . . .Ethylene Dibromide 

NEPHIS® s e e . . .Temephos 

NEPHIS® 1G see. . .Temephos 
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NEPHOCARP® see. . .Carbophanothion 

NERACID® see. . .Captan 

NEREB® see. . .Maneb 

NERKOL® s e e . . .Dichlorvos 

NESPOR® see. . .Maneb 

NESTER® see. . .Pyridaben 

NETAGRONE® see. . .2,4-D 

NETAL® see. . .Bromophos 

NETOCYD® see. . .Dithiazanine Iodide 

N E U 1140F® see. . .Copper Octanoate 

N E U D O R F F DN 50® see. . .Dinitro-o-cresol ( D N O C ) 

Neutral ammonium Chromate see. . .Ammonium 

Chromate 

Neutral verdigris see. . .Cupric Acetate 

Neuwied green see. . .Paris Green 

NEVIREX® see. . .Acetochlor 

N E W CHLOREA® see. . .Atrazine 

New green see. . .Paris Green 

NEWSPOR® see. . .Maneb 

NEX® s e e . . .Carbofuran 

NEXAGAN® see. . .Bromophos-ethyl 

Ν EX EN FB® see. . .Lindane 

NEXION® see. . .Bromophos 

NEXION®-40 see. . .Bromophos 

NEXIT® s e e . . .Lindane 

NEXIT-STARK® see. . .Lindane 

NEXOL-E® see. . .Lindane 

NF-35® see. . .Thiophanate-Methyl 

N F - 44® s e e . . .Thiophanate-Methyl 

NF-114® see. . .Triflumizole 

NIA 249® see. . .Allethrin 

NIA 5462® see. . .Endosulfan 

NIA 5767® see. . .Endothion 

NIA 5996® see. . .Dichlobenil 

N I A 9044® see. . .Binapacryl 

NIA 9241® see. . .Phosalone 

NIA 10242® see. . .Carbofuran 

NIA 11092® see. . .Karbutilate 

NIA 17370® see. . .Resmethrin 

NIA 26021® see. . .Resmethrin 

NIACIDE® see. . .Ferbam 

N I A G A R A M A L A C H L O R L I V E S T O C K S P R A Y C O D E 

983® see. . .Alachlor 

N I A G A R A 5488® see. . .Tetradifon 

N I A G A R A K O L O M A L A C H L O R DUST® see.Alachlor 

N I A G A R A 10242® see. . .Carbofuran 

N I A G A R A ZINEB® see. . .DDT 

N I A G A R A S O I L F U M E 85® see. . .Ethylene Dibromide 

NIAGARA-STIK® s e e . . .1-Naphthaleneacet ic Acid 

NIAGARAMITE® see. . A r a m i t e 

NIAGARA® 26021 s e e . . .Resmethrin 

NIAGARA® 9044 see. . .Binapacryl 

NIAGARA® 5,996 see. . .Dichlobenil 

NIAGARA® 5006 see. . .Dichlobenil 

NIAGARA® E S T A S O L see. . .2,4-D, Isopropyl Ester 

NIAGARA® 18739 see. . .Resmethrin 

NIAGARA® see. . .EPN 

NIAGARA® s e e . . .Calcium Arsenate 

NIAGARA®-9241 see. . .Phosalone 

NIAGARA®-9260 see. . .Tetramethrin 

N I A G R A 5767® see. . .Endothion 

N I A G R A P.A. DUST® see. . .Nicotine 

N I A G R A 10242 see. . .Carbofuran 

N I A G R A NIA-10242 see. . .Carbofuran 

N I A G R A 5,462® see. . .Endosulfan 

NIAGRATHOL® see. . .Endothall 

NIA® E S T A S O L see. . .2,4-D, Isopropyl Ester 

NIA®-9260 see. . .Tetramethrin 

NICLOFEN® see. . .Nitrofen 

Niclosamide see. . .Clonitralid 

NICLOSAMIDE® see. . .Clonitralid 

N I C O C H L O R A N ® see. . .Lindane 

NICOCIDE® see. . .Nicotine 

NICODUST® see. . .Nicotine 

NICOFUME® see. . .Nicotine 

Nicot ina (Italian, Spanish) see. . .Nicotine 

Nicot ine sulphate see. . .Nicotine Sulfate 

Nicot ine sulphate (2:1) see. . .Nicotine Sulfate 

1-Nicotine see. . .Nicotine 

Nicot ine sulfate (2:1) see. . .Nicotine Sulfate 

Nicot ine alkaloid see. . .Nicotine 

NICOULINE® s e e . . .Rotenone 

NIFLEX® see. . .Ethoxyquin 

NIFOS T® see. . .TEPP 

NIFOS® see. . .TEPP 

NIFROST® see. . .TEPP 

Nikot in (German) see. . .Nicotine 

Nikotinsulfat (German) see. . .Nicotine Sulfate 

Nikotyna (Polish) see. . .Nicotine 

NIMITEX® see. . .Temephos 

NIMITOX® see. . .Temephos 

B-NINE® see. . .Daminozide 

NINJA® see. . ./awufa-Cyhalothrin 

NIOMIL® see. . .Bendiocarb 

NIP-A-THIN® see. . .Naptalam 

N I P A C I D E PCMC® see. . .p-Chloro-w-Cresol 

NIPACIDE® see. . ,4-Chloro-3,5-xylenol 

NIPSAN® see. . .Diazinon 

NIP® see. . .Nitrofen 

Ν IRAN® s e e . . .Parathion 

NIRAN® see. . .Chlordane 

NISSHIN® see. . .Nicosulfuron 

NISSORUN® see. . .Hexythiazox 

Niter see. . .Potassium Nitri te 

Niter see. . .Potassium Nitrate 

NITICID® see. . .Propachlor 

N1TOFOL® see. . .Methamidophos 

Nitram s e e . . .Ammonium Nitrate 

NITRAM® see. . .Ammonium Nitrate 

NITRAN® see. . .Trifluralin 

NITRAPYR1NE® see. . .Nitrapyrin 

Nitrate de potassium (Frence) see. . .Potassium Nitrate 

Nitrate d 'ammonium (French) see. . A m m o n i u m Nitrate 

Nitrato potasico (Spanish) see. . .Potassium Nitrate 

Nitrato amonico (Spanish) see. . .Ammonium Nitrate 

Nitrato de cobre (Spanish) see. . .Cupric Nitrate 
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Nitre see. . .Potassium Nitri te 

Nitre s e e . . .Potassium Nitrate 

Nitric acid see. . .Calcium salt, see. . .Calcium Nitrate 

Nitric acid s e e . . .Potassium salt see. . .Potassium Nitrate 

Nitric acid see. . .copper(II) salt see. . .Cupric Nitrate 

Nitric acid see. . .copper(2+) salt see. . .Cupric Nitrate 

Nitric acid s e e . . .Ammonium Nitrate 

Nitric acid see. . .Calcium salt, see. . .Calcium Nitrate 

Nitrile acrilico (Italian) see. . .Acrylonitrile 

Nitrite acrylique (French) s e e . . .Acrylonitrile 

2-2' ,2"-Nitri lotris-dodecylbenzenesulfonate (Salt) see. 

Triethanolamine Dodecylbenzene Sulfonate 

3-Nitro- l ,2 ,4 ,5- te t rachlorobenzene see. . .Tecnazene 

4-Nitro-2' ,4 '-dichlorodiphenyl ether see. . .Nitrofen 

2-Nit ro-2-(hydroxymethyl) - l ,3-propanediol see. 

Tris(hydroxymethyl)ni t romethane 

4 '-Nitro-2,4-dichlorodiphenyl ether see. . .Nitrofen 

4-Nitro-2,6-dichloroanil ine see. . .Dichloran 

4-Nitroaniline, 2,6-dichloro- see. . .Dichloran 

Nitrocalcite, see. . .Calcium Nitrate 

Nitrochlor see. . .Nitrofen 

Nitrochloroform see. . .Chloropicrin 

NITROFAN® s e e . . .Dinitro-o-cresol ( D N O C ) 

Nitrofene (French) see. . .Nitrofen 

(9-/7-Nitrofenilfosfato de 0 , 0 - d i e t i l o (Spanish) see. 

Paraoxon 

Nitrogen lime see. . .Calcium Cyanamide 

Nitroisobutylglycerol see. 

Tris(hydroxymethyl)ni t romethane 

Nitrol ime s e e . . .Calcium Cyanamide 

Ni t ropentachlorobenzene s e e . . .Quintozene 

Nitrophen see. . .Nitrofen 

Nit rophene see. . .Nitrofen 

p-Nit rophenyl dieyhylphosphate see. . .Paraoxon 

l-(4-Nitrophenyl)-3-(3-pyridinylmethyl)urea see. 

Pyriminil 

/V-(4-Nitrophenyl)-yV'-(3-pyridinylmethyl)urea see. 

Pyriminil 

/3-Nitrophenyldime thyl thionophosphate see. . .Methyl 

Parathion 

NITROPHOS® see. . .Fenitrothion 

N I T R O P O N E C® see. . .Dinoseb 

Nitrostigmin (German) see. . .Parathion 

NITROSTIGMINE® see. . .Parathion 

Nitrotr ichloromethane see. . .Chloropicrin 

Nitrotr is(hydroxymethyl)methane see. 

Tris(hydroxymethyl)ni t romethane 

Nitrous Acid see. . .Potassium Salt see. . .Potassium 

Nitrite 

NITROX® 80 see. . .Methyl Parathion 

NITROX® see. . .Methyl Parathion 

NITROZYME® see. . .Kinetin (Cytokinin) 

NIUIF 100® s e e . . .Parathion 

NIVRAL® see. . .Thiodicarb 

NIX-SCALD® see. . .Ethoxyquin 

NIX® see. . .Prometon 

N K 136® s e e . . .Dithiazanine Iodide 

N K 7 1 1 ® see. . .Leptophos 

N-LARGE® see. . .Gibberell ic Acid 

N . locustae (Canning) see. . .Nosema Locustae 

NMC® 50 see. . .Carbaryl 

NNF-136® see. . .Flutolanil 

NNI®-850 see. . .Fenpyroximate 

N O BUNT® see. . .Hexachlorobenzene 

N O CRAB® see. . .Butralin 

NO-PEST® see. . .Dichlorvos 

N O A see. . .Naphthoxyacet ic Acid 

N O A H GOLD® s e e . . .Osmose (USA) see. . .Copper 

Carbonate see. . .Basic 

N O A H GOLD® see. . .Cyproconazole 

NOBACTER® see. . .Bithionol 

N O B A C T E R ® see. . .Triclocarban 

N O B E C U T A N ® see. . .Thiram 

NOCBIN® see. . .Disulfiram 

N O C C E L E R 22® see. . .Ethylene Thiourea 

NOGOS® s e e . . .Dichlorvos 

NOLO-BAIT® see. . .Nosema Locustae 

NOLOC®' see. . .Nosema Locustae 

NOLO® BB C O N C E N T R A T E see. . .Nosema Locustae 

NOLTRAN® see. . .Chlorpyrifos-methyl 

N O M E R S A N ® see. . .Thiram 

1-Nonanecarboxylic acid see. . .Decanoic Acid 

Nonanoic acid see. . .Pelargonie Acid 

6-Nonenamide see. . ./V-[(4-hydroxy-3-

methoxyphenyl)methyl]-8-methyl- , ( £ ) - (9CI) see. 

Capsaicin 

6-Nonenamide see. . .8-methyl-/V-vanillyl-, ( £ ) - (8CI) 

see. . .Capsaicin 

rt-Nonoic acid see. . .Pelargonie Acid 

n-Nonylic acid see. . .Pelargonie Acid 

NOR-AM® EP 332 see. . .Formetanate Hydrochlor ide 

5-Norbornene-2,3-dimethanoI see. . .1,4,5,6,7,7-

hexachloro- see. . .cyclic sulfite see. . .endo- see. 

Endosulfan 

NOREX® see. . .Chloroxuron 

Norflurazon pyridazine herbicide see. . .Norflurazon 

NORFORMS® see. . .Phenylmercury Acetate 

NORMERSAN® see. . .Thiram 

NOROSAC® see. . .Dichlobenil 

N O R T H S T A R ® see. . .Sodium Dicamba 

N O R T H S T A R ® see. . .Dicamba 

N O R T H S T A R ® see. . .Primisulfuron-Methyl 

NORTRON® see. . .Ethofumesate 

Norway Saltpeter see. . .Ammonium Nitrate 

Norwegian saltpeter, see. . .Calcium Nitrate 

Nosema Locustae Canning see. . .Nosema Locustae 

Nosema Locustae Spores see. . .Nosema Locustae 

N O T T Z I N C P H O S P H I D E 93® see. . .Zinc Phosphide 

NOURITHION® see. . .Parathion 

NOVAFOS-M® see. . .Parathion 

NOVAGIB® see. . .Gibberellic Acid 

N O V A T H I O N ® see. . .Fenitrothion 

NOVA® see. . .Myclobutanil 

NOVEL® see. . .Propiconazole 

NOVIGAM® see. . .Lindane 

N O V O S I R ® N see. . .Zineb 
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NOVOTOX® see. . .Dichlorvos 

NOVOZIN® Ν 50 see. . .Zineb 

NOVOZIR® see. . .Zineb 

NOVOZIR® Ν see. . .Zineb 

NOVOZIR® Ν 50 see. . .Zineb 

2 -NOXA see. . .Naphthoxyacet ic Acid 

/J-NOXA see. . .Naphthoxyacet ic Acid 

N O X A see. . .Naphthoxyacet ic Acid 

NOXALL® see. . .Prometon 

NOXAL® see. . .Disulfiram 

NOXFIRE® see. . .Rotenone 

NOXFISH® see. . .Rotenone 

NP-55® see. . .Sethoxydim 

N P A see. . .Naptalam 

N P D see. . .Aspon® 

NPH-1091® see. . .Phosalone 

N R D C 161® see. .Deltamethrin 

N R D C 166® see. .Cypermethrin 

N R D C 107® see. .Resmethrin 

N R D C 149® see. .Cypermethrin 

N R D C 119® see. .Resmethrin 

N R D C 160® see. . a /p /M -Cypermethr in 

N R D C 160® see. .Cypermethrin 

N S C 4911 see. . .Hexachlorophene 

N S C see. . .Quinalphos 

N S C 185 see. . .Cycloheximide 

N S C 6738 see. . .Dichlorvos 

N S C 750 see. . .Busulfan 

N S C 423 see. . .2,4-D 

N S C 122023 see. . .Validamycin 

NSC 113243 see. . .Fentin Hydroxide 

NSC 113243 see. . .Triphenyltin Compounds 

N S C 150014 see. . .Hydrazine Sulfate 

N S C 77690 see. . .Sodium Fluoroacetate 

N S C 72005 see. . .Triclocarban 

N S C 163049 see. . .Prometryn 

N S C 167822 see. . .Carbofuran 

N S C 85566 see. . .Sodium Dimethyldi thiocarbamate 

NSC 60380 see. . .Chlorpyrifos-methyl 

N S C 1771 see. . .Thiram 

N S C 190935 see. . .Chlordimeform 

N S C 190939 see. . .Tetramethrin 

N S C 190978® see. . .Phenthoate 

N S C 46470 see. . .Mevinphos 

NSC 43675 see. . .Triphenyltin Compounds 

N S C 40486 see. . .EPTC 

N S C 190987 see. . .Methamidophos 

N S C 195022 see. . .Resmethrin 

NSC 39624 see. . .Dichlorprop 

NSC 195106 see. . .Fenamiphos 

NSC 195164 see. . .Chlorthiophos 

N S C 163046 see. . .Atrazine 

N S C 38642 see. . .Dichlorophene 

N S C 202753 see. . .Dinoseb 

N S C 31312 see. . .Propanil 

N S C 7657 see. . .Acenaphthene 

N S C 25999 see. . .Simazine 

NSC 233899 see. . .Picloram 

N S C 263492 see. . .Carboxin 

N S C 303303 see. . .Triadimefon 

N S C 22364 see. . .Dipropyl Isocinchomeronate 

N S C 21914 see. . .Tr ichlorobenzoic Acid 

N S C 14083 see. . .Streptomycin 

N S C 324552 see. . .Amitraz 

N S C 370785 see. . .Demeton-methyl 

N S C 8819 see. . .Acrolein 

N S C 379698 see. . .Triallate 

N S C 521749 see. . .2,4-D, isopropyl ester 

N S C 525040® see. . .Thiabendazole 

N S C 170810® see. . .Thiophanate-Methyl 

N S C 60282 see. . .Mecoprop 

N-SERVE® see. . .Nitrapyrin 

N - S E R V E N I T R O G E N STABILIZER® see. . .Nitrapyrin 

N - T A C DESSICANT® see. . .Monocarbamide 

Dihydrogen Sulfate 

Ν TN 801® see. . .Mefenacet 

N T N 19701® see. . .Pencycuron 

Ν TN 33893® see. . . Imidacloprid 

N U - B A I T II® see. . .Methomyl 

NUCIDOL® see. . .Diazinon 

NU-COP® see. . .Copper Hydroxide 

NUDRIN® see. . .Methomyl 

NUFLOUR® see. . .Sodium Fluoride 

NU-FLOW® see. . .Myclobutanil 

NUGOR® see. . .Dimethoate 

N U - L A W N WEEDER® see. . .Bromoxynil 

NUOCIDE® see. . .Chlorothalonil 

N U O D E X PMA® see. . .Phenylmercury Acetate 

NUP® see. . .Metsulfuron-methyl 

N U R A T R O N ® see. . .Methamidophos 

N U R E L L E see. . .Cypermethrin 

N U - R E N E 5 DUST® see. . .Anilazine 

N U REXFORM® see. . .Lead Arsenate 

N U T G R A S S KILLER see. . .Sodium Methanearsonate 

( M S M A ) 

NU-ΤΟΝΕ® see. . .1-Naphthaleneacet ic Acid 

N U - T R A Z I N E 900 DF® see. . .Atrazine 

NUTRIFOS® STP see. . .Trisodium Phosphate 

NUTRO® see. . .Anilazine 

N U V A C R O N ® see. . .Monocro tophos 

NUVA® see. . .Dichlorvos 

NUVAN® see. . .Dichlorvos 

NUVAND® see. . .Fenitrothion 

NUVANOL® see. . .Fenitrothion 

N U X VOMICA® see. . .Strychnine 

N U - Z I N O L E AA® see. . .Atrazine 

NUZONE® see. . .Imazalil 

N W 200® see. . .Osmose (USA) see. . .Copper 

Carbonate see. . .Basic 

NYLAR® see. . .Pyriproxyfen 

N Y M E R A T E ® see. . .Phenylmercury Acetate 

NYTEK® see. . .Copper(II)-8-hydroxyquinol ine 

- O -

OAKITE® see. . .Trisodium Phosphate 
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l ,3 ,4 ,5 ,6 ,8 ,8-Octochloro- l ,3 ,3a , 4 ,7 ,7a-hexahydro-4,7-

methanoisobenzofuran see. . . Isobenzan 

1,3,4,5,6,7,10,10-Octochloro-4,7-endo-methy lene-4,7,8,9-

tetrahydrophthalan see. . . Isobenzan 

1,3,4,5,6,7,8,8-Octochloro-2-oxa-3a,4,7,7a-tetrahydro-

4,7-methanoindene see. . . Isobenzan 

O C T O C U R E Z D M - 5 0 see. . .Ziram 

Octyl-0-(6-chloro-3-phenylpyridazin-4-yl)carbothioate 

(BSI) see. . .Pyridate 

n-Octylisosafrole sulfoxide see. . .Sulfoxide 

2-Octyl-3(2/ / ) - isothiazolone see. . .Octhilinone 

2-Octyl-4-isothiazolin-3-one see. . .Octhilinone 

n-Octyl sulfoxide isosafrole see. . .Sulfoxide 

ODC-45® see. . .Diflubenzuron 

Odido de etileno (Spanish) see. . .Ethylene Oxide 

O D I X (component of this product) see. . .Glutaraldehyde 

ODM® see. . .Demeton-methyl 

ODYSSEY® see. . . Imazethapyr 

O F H C Cu see. . .Copper and Copper Compounds 

OFIRMOTOX® see. . .Pyrethrins or Pyrethrum 

OFTANOL® see. . .Isofenphos 

OG-25® see. . .Chloropicrin 

Oil of mustard see. . .artificial see. . .Allyl Isothiocyanate 

OK 174® see. . .Benfuracarb 

O K 622® see. . .Paraquat 

OKO® see. . .Dichlorvos 

OKSISYKLIN® see. . .Oxytetracycline Calcium 

OKTANEX® see. . .Endrin 

OKTATERR® see. . .Chlordane 

OKULTIN® see. . .MCPA 

OLE® see. . .Chlorothalonil 

Olefiant gas see. . .Ethylene 

Oleoakari thion see. . .Carbophanothion 

Oleocuivre (French) see. . .Cuprous Oxide 

OLEODIAZINON® see. . .Diazinon 

OLEOFAC® see. . .Prothoate 

O L E O F O S 20® see. . .Parathion 

O L E O G E S A P R I M ® see. . .Atrazine 

O L E O NORDOX® see. . .Cuprous Oxide 

O L E O P A R A T H E N E ® see. . .Parathion 

O L E O P A R A T H I O N ® see. . .Parathion 

Oleophosphothion see. . .Malathion 

O L E O S U M I F E N E ® s e e . . .Fenitrothion 

Oleovitamin D3 see. . .Cholecalciferol 

O L E O V O F O T O X ® see. . .Methyl Parathion 

Oleum sinapis volatile see. . .Allyl Isothiocyanate 

OLIN M A T H I E S O N ® 2 4 2 4 see. . .Etridiazole 

Olipsan see. . .Quintozene 

OLITREF® see. . .Trifluralin 

Olpisan see. . .Quintozene 

OLTITOX® see. . .Carbaryl 

OM® 2424 s e e . . .Etridiazole 

OMAIT® see. . .Propargite 

OMAL® see. . .Trichlorophenols 

O M E G A see. . .Fluazinam® 

Omethoat see. . .Omethoate 

OMEXAN® see. . .Bromophos 

OMITE® see. . .Propargite 

O A M A see. . .Octylammonium Methanearsonate 

OBLIQUE® see. . .Resmethrin 

OC-1 1588® see. . .Benfuracarb 

2-( l ,3-Octa-4-yl )benzimidazole see. . .Thiabendazole 

1,2,4,5,6,7,8,8-Octachloor-3a,4,7,7a-tetrahydro-4,7-e«ûO-

methano-indaan (Dutch) see. . .Chlordane 

Octachlor see. . .Chlordane 

OCTACHLOR® see. . .Chlordane 

Octachlorocamphene see. . .Toxaphene 

Octachlorodihydrodicyclopentadiene see. . .Chlordane 

l ,2 ,4 ,5 ,6 ,7 ,8 ,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7-

methanoindene see. . .Chlordane 

l ,2 ,4 ,5 ,6 ,7 ,8 ,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7-

methano- lH- indene see. . .Chlordane 

l ,2 ,4 ,5 ,6 ,7 ,8 ,8-Octachloro-3a,4,7 ,7a-hexahydro-4,7-

methylene indane see. . .Chlordane 

1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-

methanoindan see. . .Chlordane 

l ,2 ,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-

methanoindane see. . .Chlordane 

1,2,4,5,6,7,8,8-Octachlor-3a,4,7,7a-tetrahydro-4,7-e«c/o-

methano-indan (German) see. . .Chlordane 

Octachloro-4,7-methanohydroindane see. . .Chlordane 

1,2,4,5,6,7,8,8-Octachloro-4,7-methano-3a,4,7,7a-

tetrahydroindane see. . .Chlordane 

Octachloro-4,7-methanotetrahydroindane see. .Chlordane 

1,2,4,5,6,7,10,10-Octachloro-4,7,8,9-tetrahydro-4,7-

methyleneindane see. . .Chlordane 

2-Octae-4-ylbenzimidazole see. . .Thiabendazole 

3-Octaidinecarboxamide s e e . . .5-(4-chIorophenyl)-/V-

cyclohexyl-4-methyl-2-oxo-, trans- see. Hexythiazox 

Octalene see. . .Aldrin 

OCTALENE® see. . .Aldrin 

OCTALOX® see. . .Dieldrin 

Octamethyl-diforzuur-tetramide (Dutch) see. .Octamethyl 

Diphosphoramide 

Octamethyl-diphosphorsaeure- tetramid (German) see. 

Octamethyl Diphosphoramide 

Octamethyl pyrophosphor te t ramide see. . .Octamethyl 

Diphosphoramide 

Octamethyl tetramido pyrophosphate see. . .Octamethyl 

Diphosphoramide 

Octameti lpirofosforamida (Spanish) see. . .Octamethyl 

Diphosphoramide 

1-Octanecarboxylic acid see. . .Pelargonie Acid 

1-Octanesulfonamide see. . .N-ethyl-

1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro- see. 

Sulfluamid 

Octan fenylrtutnaty (Czech) see. . .Phenylmercury 

Acetate 

Octanoic acid see. . .copper salt see. . .Copper Octanoate 

2-(4-Octayl)benzimidazole see. . .Thiabendazole 

2-(4 '-Octayl)benzimidazoIe see. . .Thiabendazole 

2- (4-Octayl ) - l / / -benzimidazole see. . .Thiabendazole 

OCTHILINONE® see. . .Octhil inone 

Octochlorohexahydromethanoisobenzofuran see. 

Isobenzan 



 

Synonym and Trade Name-Cross Index 1133 

OMNIPASSIN® see. . .Dithiazanine Iodide 

OMNITOX® see. . .Lindane 

OMNIZOLE® see. . .Thiabendazole 

O M P A see. . .Octamethyl Diphosphoramide 

OMPACIDE® see. . .Octamethyl Diphosphoramide 

OMPATOX® see. . .Octamethyl Diphosphoramide 

OMPAX® see. . .Octamethyl Diphosphoramide 

O M S 14 see. . .Dichlorvos 

O M S 15 see. . .Phenol, 3-( l -methyethyl) - , 

methylcarbamate 

O M S 16 see. . .DDT 

O M S 19 see. . .Parathion 

O M S 29 see. . .Carbaryl 

O M S 33 see. . .Propoxur 

O M S 43 see. . .Fenitrothion 

O M S 47 see. . .Mexacarbate 

O M S 75 see. . .Naled 

O M S 93 see. . .Methiocarb 

O M S 194 see. . .Aldrin 

O M S 468 see. . .Allethrins 

O M S 570 see. . .Endosulfan 

O M S 595 see. . .Tetrachlorvinphos 

O M S 597 see. . .Trimethacarb 

O M S 629 see. . .Carbaryl 

O M S 658 see. . .Bromophos 

O M S 659 see. . .Bromophos-ethyl 

O M S 716 see. . .Promecarb 

O M S 771 see. . .Aldicarb 

O M S 1075 see. . .Phenthoate 

O M S 1155 see. . .Chlorpyrifos-methyl 

O M S 1191 see. . .Phosphamidon 

O M S 1325 see. . .Phosphamidon 

O M S 1328 see. . .Chlorfenvinphos 

O M S 1342 see. . .Chlorthiophos 

O M S 1394 see. . .Bendiocarb 

O M S 1437 see. . .Chlordane 

O M S 1696 see. . .Hydroprene 

O M S 1804 see. . .Diflubenzuron 

O M S 1809 see. . .D-Phenothrin 

O M S 1810 see. . .D-Phenothrin 

O M S 1820 see. . .Amitraz 

O M S 2007 see. . .Flucythrinate 

O M S 3023 see. . .Esfenvalerate 

O M T A N see. . . Isobenzan 

ONAGER® see. . .Hexythiazox 

ONCOL® see. . .Benfuracarb 

O N C O L 5G® see. . .Benfuracarb 

O N E SHOT® see. . .Diclofop-methyl 

ONESIDE® see. . .Fluazifop-butyl 

O N E S I D E EC® see. . .Fluazifop-butyl 

ONMEX® see. . .Penconazole 

ONSLAUGHT® see. . .Linuron 

ONSLAUGHT® see. . .Trifluralin 

ONTRACK® see. . .Prometon 

O N T R A C K 8E® see. . .Metolachlor 

O N T R A C K W E HERBICIDE® see. . .Pentachlorophenol 

O N Y X B T C see. . .Zilkonium Chloride 

OP-THAL-ZIN® see. . .Zinc Sulfate Heptahydrate 

Oplossingen (Dutch) see. . .Formaldehyde 

O P P see. . .o-Phenylphenol 

OPTILL® see. . .Dimethenamid 

OPTIMA® see. . .Thiram 

OPTIMUM® see. . .Acrylamide 

OPTION® see. . .Fenoxaprop-ethyl 

OPTISED® see. . .Zinc Sulfate Heptahydrate 

OPTRAEX® see. . .Zinc Sulfate Heptahydrate 

O R A G U L A N T ® see. . .Diphacione 

ORAZINC® see. . .Zinc Sulfate Heptahydrate 

ORBIT® see. . .Fentin Hydroxide 

ORBIT® see. . .Propiconazole 

ORBIT® see. . .Triphenyltin Compounds 

ORCED® see. . .Dichloroisocyanuric Acid 

ORCEPHATE® see. . .Acephate 

ORCHARD® B R A N D Z I R A M see. . .Ziram 

ORDAM® see. . .Molinate 

ORDRAM® see. . .Molinate 

ORGA-414® see. . .Amitrole 

ORIMON® see. . .Phenothiazine 

ORNALIN® see. . .Vinclozolin 

ORNAMEC® see. . .Fluazifop-butyl 

O R N A M E N T A L WEEDER® see. . .Chloramben 

ORNAZIN® see. . .Azadirachtin 

ORNITROL® see. . .Azacosterol Dihydrochlor ide 

O R T H EN E® see. . .Acephate 

O R T H E N E 755® see. . .Acephate 

O R T H O 4355® see. . .Naled 

O R T H O 5353® see. . .Brufencarb 

O R T H O 5865® see. . .Captafol 

O R T H O 9006® see. . .Methamidophos 

O R T H O 12420® see. . .Acephate 

ORTHOarsen ic acid (o-) see. . .Arsenic Acid 

O R T H O C-l D E F O L I A N T & W E E D KILLER® see. 

Sodium Chlorate 

OrthoCIDE® see. . .Captan 

Or thoDIBROM® see. . .Naled 

Or thoDlBROMO® see. . .Naled 

O R T H O DIQUAT® see. . .Diquat 

O R T H O G R A S S KILLER® see. . .Propham 

Orthohydroxybenzoic acid see. . .Salicylic Acid 

Orthohydroxydiphenyl see. . .o-Phenylphenol 

ORTHO-KLOR® see. . .Chlordane 

O R T H O L-10 DUST® see. . .Lead Arsenate 

O R T H O L-40 DUST® see. . .Lead Arsenate 

O R T H O MALATHION® see. . .Malathion 

O R T H O MC® see. . .Magnesium Chlorate 

ORTHO-MITE® see. . .Aramite 

O R T H O N-4 DUST® see. . .Nicotine 

O R T H O P A R A Q U A T CL® see. . .Paraquat 

O R T H O P-G BAIT® see. . .Copper Acetoarseni te 

O R T H O P-G BAIT® see. . .Paris Green 

Orthophenylphenol see. . .o-Phenylphenol 

OrthoPHOS® see. . .Parathion 

ORTHO® P H O S P H A T E D E F O L I A N T see. . .Tribufos 

Orthophosphor ic acid see. . .Phosphoric Acid 

O R T H O TRIOX® see. . .Pentachlorophenol 

Orthoxenol see. . .o-Phenylphenol 
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ORTRAN® see. . .Acephate 

ORTRIL® s e e . . .Acephate 

Orvinylcarbinol see. . .Allyl Alcohol 

ORYZA® see. . .Oryzalin 

ORYZALIN® see. . .Oryzalin 

OS 1897® see. . .Dibromochloropropane 

O.S-Dimethyl acetic phosphoramidothioate , yV-[Methoxy 

(methylthio)phosphinoyl] acetamide see. . .Acephate 

QS-Dimethy l acetylphos-phoramidothioate see.Acephate 

O.S-Dimethyl ester of amide of amidothioate see. 

Methamidophos 

OSBAC® see. . . B P M C 

O S B O N AC® see. . .Peracetic Acid 

OSDARAN® see. . .Fenbutatin Oxide 

OSMOSALTS® see. . .Sodium Dichromate 

O S M O S E WPC® see. . .Pentachlorophenol 

OSOCIDE® s e e . . .Captan 

OSP 3506-35® see. . .Cuprous Thiocyanate 

OSSALIN® see. . .Sodium Fluoride 

OSSIN® see. . .Sodium Fluoride 

O S V A N see. . .Zilkonium Chloride 

Othroboric acid see. . .Borax and Boric acid 

OTTAFACT® s e e . . ./?-Chloro-w-Cresol 

OTTASEPT® see. . .4-Chloro-3,5-xylenol 

OTTASEPT® E X T R A see. . .4-Chloro-3,5-xylenol 

l ,2,4,5,6,7,8,8-Ottochloro-3a,4,7,7a-tetraidro-4,7-e/7c/o-

metano-indano (Italian) see. . .Chlordane 

Ottometi l-pirofosforammide (Italian) see. . .Octamethyl 

Diphosphoramide 

OUSTAR® see. . .Hexazinone 

OUSTAR® see. . .Sulfometuron-Methyl 

OUST® see. . .Sulfometuron-Methyl 

O V A D E X BW® see. . .Triallate 

OVADOFOS® see. . .Fenitrothion 

OVADZIAK® see. . .Lindane 

OVASYN® see. . .Amitraz 

OVATION® see. . .Clofentezine 

OVERTOP® s e e . . . Imazethapyr 

OV1DIP® see. . .Propetamphos 

OV1DREX® see. . .Amitraz 

OVITROL® see. . .Methoprene 

OWADZIAK® see. . .Lindane 

7-Oxabicyclo(2.2.1)heptane-2,3-dicarboxylic acid see. 

Endothall 

Oxacyclopropane see. . .Ethylene Oxide 

5(sup2)2- l ,3 ,4-Oxadiazol in-5-one, 2-/erf-butyl-4-(2,4-

dichloro-5- isopropoxyphenyl)- see. . .Oxadiazon 

5(sup2)2- l ,3 ,4-Oxadiazol in-5-one, 2-/ert-butyl-4-(2,4-

dichloro-5-isopropyloxyphenyl)- see. . .Oxadiazon 

1,3,4-Oxadiazol -2(3 / / ) -one , 3-(2 ,4-dichloro-5-( l -

methylethoxy)phenyl)-5-( 1,1 -dimethylethyl)- see. 

Oxadiazon 

Oxadiazon see. . .Oxadiazon 

Oxadiazone see. . .Oxadiazon 

OXALIN® see. . .Carboxin 

OXALIS® see. . .Glyphosate 

O X A M Y L C A R B A M A T E INSECTICIDE® see.Oxamyl 

Oxane see. . .Ethylene Oxide 

l ,4-Oxathi in-3-carboxamide,5,6-dihydro-2-methyl- iV-

phenyl see. . .Carboxin 

l ,4-Oxathi in-3-carboxamide see. . ,5,6-dihydro-2-methyl-

iV-phenyl-, 4 ,4-dioxide see. . .Oxycarboxin 

1,4-Oxathiin-3-carboxanilide,5,6-dihydro-2-methyl see. 

Carboxin 

1,4-Oxathiin-3-carboxanil ide,5,6-dihydro-2-methyl- see. 

Carboxin 

1,4-Oxathiin-3-carboxanilide, .5,6-dihydro-2-methyl- , 

4,4-dioxide see. . .Oxycarboxin 

1,4-Oxathiin-2,3-dihydro-5-carboxanil ido-6-methyl- see. 

Carboxin 

l ,3 ,4-Oxazol-2(3/ / ) -one , 3-[2 ,4-dichloro-5-( l -

methyIethoxy)phenyl]-5-( 1,1 -dimethylethyl)- see. 

Oxadiazon 

2,4-Oxazol idinedione, 3-(3,5-dichlorophenyl)-5-ethenyl-

5-methyl- see. . .Vinclozolin 

2 ,4-Oxazol idinedione, 3-(3,5-dichlorophenyl)-5-methyl-5-

vinyl- see. . .Vinclozolin 

OXICOB® see. . .Copper Oxychlor ide 

Oxidimethiin see. . .Dimethipin 

Oxido mercurico amaril lo (Spanish) see. . .Mercuric 

Oxide 

Oxido mercurico rojo (Spanish) see. . .Mercuric Oxide 

Oxidoethane see. . .Ethylene Oxide 

Α,β-Oxidoethane see. . .Ethylene Oxide 

Oxime-copper see. . .Copper(II)-8-hydroxyquinol ine 

Oxine-copper see. . .Copper(II)-8-hydiOxyquinoline 

Oxine-Cu see. . .Copper(II)-8-hydroxyquinol ine 

Oxine cuivre (French) see. . .Copper(II)-8-

hydroxyquinoline 

Oxiraan (Dutch) see. . .Ethylene Oxide 

Oxirane see. . .Ethylene Oxide 

Oxirene see. . .Dihydro- see. . .Ethylene Oxide 

Oxitetracyclin see. . .Oxytetracycline Calcium 

OXIVOR® see. . .Copper Oxychlor ide 

Oxomethane see. . .Formaldehyde 

O X O N A M E T R Y N TECHNICAL® see. . .Ametryn 

O X O N ITALIA SIM-TROL® see. . .Simazine 

OXRALOX® see. . .Dieldrin 

OXYATETS® see. . .Oxytetracycline Calcium 

O X Y BCP® see. . .Dibromochloropropane 

l , l ' -Oxybis(2-chloro)e thane see. . .Dichloroethyl Ether 

Oxycarboxine s e e . . .Oxycarboxin 

Oxychlorue de cuivre (French) see. . .Copper 

Oxychlor ide 

OXYCIL® see. . .Sodium Chlorate 

OXYCLOR® see. . .Copper Oxychlor ide 

OXYCUR® see. . .Copper Oxychlor ide 

Oxyde de chlorethyle (French) see. . .Dichloroethyl Ether 

Oxyde de mercure (French) sec. . .Mercuric Oxide 

Oxydemeton-methyi s e e . . .Demeton-methyl 

Oxydemetonmethyl see. . .Demeton-methyl 

Oxydemeton methyl [S-(2-(EthylsuIfinyI)ethyljO,0-

dimethyl ester phosphorothioic acid see. . .Demeton-

methyl 

Oxydiazol see. . .Methazole 

Oxydimethiin see. . .Dimethipin 
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Oxyfluorfene see. . .Oxyfluorfen 

Oxyfluorofen see. . .Oxyfluorfen 

OXYFUME® see. . .Ethylene Oxide 

O X Y F U M E 12® see. . .Ethylene Oxide 

OXYMASTER® see. . .Peracetic Acid 

Oxymethylene s e e . . .Formaldehyde 

OXYMYCIN® s e e . . .Oxytetracycline Calcium 

ΟΧΥΜΥΚΟΓΝ® see. . .Oxytetracycline Calcium 

Oxyparathion see. . .Paraoxon 

Oxyquinolinoleate de cuivre (French) see. . .Copper (II)-

8-hydroxyquinoline 

OXYTERRACIN® see. . .Oxytetracycline Calcium 

OXYTERRACINE® see. . .Oxytetracycline Calcium 

O X Y T E R R A C Y N E ® see. . .Oxytetracycline Calcium 

O X Y T E T R A C Y C L I N E ® see. . .Oxytetracycline Calcium 

O X Y T E T R A C Y C L I N E AMPHOTERIC® 

see.Oxytetracycline Calcium 

OXYTR1L M® see. . .Bromoxynil 

- P -

2,4-PA (in Japan) see. . .2,4-D 

PAARLAN® see. . .Isopropalin 

PAC® s e e . . .Parathion 

PACE® s e e . . .Acephate 

PACE® s e e . . .Mancozeb 

PACE® see. . .Metalaxyl 

PACOL® see. . .Parathion 

PADAN® see. . .Carboxin 

PADAN® see. . .Cartap Hydrochlor ide 

PADOPHENE® see. . .Phenothiazine 

Painters naphtha see. . .Naphthas 

PAKHTARAN® see. . .Fluometuron 

Pallethrine (France) see. . .Allethrins 

PAMISAN® see. . .Phenylmercury Acetate 

PAMOSOL® 2 F O R T E PARZATE® see. . .Zineb 

PANAM® see. . .Carbaryl 

PANAPLATE® see. . .Dichlorvos 

PANCIL®' see. . .Octhil inone 

PANDRINOX® s e e . . .Methylmercuric Dicyanamide 

P A N O - D R E N C H ® - ^ see. . .Methylmercuric 

Dicyanamide 

PANODRIN® A-13 see. . .Methylmercuric Dicyanamide 

PANOGEN® see. . .Methoxyethylmercuric Acetate 

PANOGEN® M see. . .Methoxyethylmercuric Acetate 

PANOGEN® s e e . . .Methylmercuric Dicyanamide 

PANOGEN® M E T O X s e e . . .Methoxyethylmercuric 

Acetate 

PANOGEN-PX® see. . .Methylmercuric Dicyanamide 

P A N O G E N T U R F FUNGICIDE® see. . .Methylmercuric 

Dicyanamide 

P A N O G E N T U R F S P R A Y see. . .Methylmercuric 

Dicyanamide 

PANORAM® see. . .Dieldrin 

P A N O R A M 75® s e e . . .Thiram 

P A N O R A M D-31® s e e . . .Dieldrin 

PANOSPRAY® 30 see. . .Methylmercuric Dicyanamide 

PANSOIL® see. . .Etridiazole 

PANTHER® see. . .Diflufenican 

PANTHION® see. . .Parathion 

PANTOX® see. . .Propanil 

PANTOZOL-1® see. . .Crotoxyphos 

PANWARFIN® see. . .Warfarin 

PAP® see. . .Phenthoate 

Papermaker ' s alum s e e . . A l u m i n u m Sulfate 

PAPTHION® see. . .Phenthoate 

PAQEANT® see. . .Chlorpyrifos 

PARA-COL® see. . .Paraquat 

PARA CRYSTALS® see. . . /?aro-Dichlorobenzene 

PARA-KILL® see. . .Parathion 

PARA-TOX® see. . .Parathion 

Parachlorocidum see. . .DDT 

Parachlorometacresol see. . ./?-Chloro-;»-Cresol 

Parachlorometaxylenol see. . ,4-Chloro-3,5-xylenol 

PARACIDE® see. . .para-Dichlorobenzene 

PARADERIL® s e e . . .Rotenone 

PARADI® see. . . /wra-Dichlorobenzene 

Paradichlorobenzene see. . .jPanv-Dichlorobenzene 

PARADIGM® see. . .Clopyralid 

PARADIGM® see. . .Fluroxypyr 1-Methylheptyl Ester 

PARADOW® see. . . pwa-Dich lo robenzene 

PARADUST® see. . .Parathion 

PARAMAR® see. . .Parathion 

PARAMINE® see. . .Paraquat 

PARAMOTH® see. . .pcrra-Dichlorobenzene 

PARAMOUNT® see. . .Quinclorac 

Paranaphthalene see. . .Anthracene 

PARANUGGETS® see. . .para-Dichlorobenzene 

PARAOXONE® see. . .Paraoxon 

P A R A P E S T M-50® see. . .Methyl Parathion 

PARAPHOS® see. . .Parathion 

Paraqiat-I s e e . . .Paraquat Methosulfate 

Paraquat bis(methyl sulfate) see. . .Paraquat Methosulfate 

Paraquat chloride see. . .Paraquat 

P A R A Q U A T CL® see. . .Paraquat 

Paraquat dichloride see. . .Paraquat 

P A R A Q U A T D I C H L O R I D E B I P Y R I D Y L N I U M 

HERBICIDE® see. . .Paraquat 

Paraquat dimethosulfate see. . .Paraquat Methosulfate 

Paraquat dimethyl sulfate see. . .Paraquat Methosulfate 

Paraquat dimethyl sulphate see. . .Paraquat Methosulfate 

Paraquat methsulfate bipyridylnium herbicide 

see.Paraquat Methosulfate 

PARASOL® see. . .Copper Hydroxide 

Parathene see. . .Parathion 

Parathion-ethyl see. . .Parathion 

Parathion-methyl see. . .Methyl Parathion 

Parathion Metile (Spanish) see. . .Methyl Parathion 

Parathion thiophos see. . .Parathion 

Parationa (Spanish) see. . .Parathion 

PARA WET® see. . .Parathion 

PARAZENE® see. . .para-Dichlorobenzene 

Parcipitated chalk see. . .Calcium Carbonate 

PARDNER® see. . .Bromoxynil 

PAR EX® see. . .Oxadiazon 

PAR EX® see. . .Prodiamine 
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PAREXAN® see. . .Pyrethrins or Pyrethrum 

PARFLO® see. . .Quintozene 

Paris green see. . .Copper Acetoarsenite 

PARLAY® see. . .Paclobutrazole 

PARMETOL® s e e . . .p-Chloro-m-Cresol 

PARMONE® s e e . . .1-Naphthaleneacet ic Acid 

Parrot green see. . .Copper Acetoarsenite 

Parrot green see. . .Paris Green 

PAROXAN® see. . .Paraoxon 

PARRYCOP® see. . .Copper Oxychlor ide 

PARSEC® see. . .Amitraz 

PARSOL® see. . .p-Chloro-m-Cresol 

PARSONS® 2,4-D W E E D KILLER I S O P R O P Y L 

ESTER see. . .2,4-D, isopropyl ester 

PARTEL® see. . .Dithiazanine Iodide 

PARTI-SAN® see. . .Metsulfuron-methyl 

PARTNER® see. . .Alachlor 

PARTOX® see. . .Chlorophacinone 

Partron M see. . .Methyl Parathion 

PARZATE® see. . .Nabam 

PARZATE® Z I N E B see. . .Zineb 

PASSPORT® see. . . Imazethapyr 

PASTUREGARD® see. . .Fluroxypyr 1-methylheptyl 

Ester 

PASTURE® M D see. . .Metsulfuron-methyl 

PATAP® see. . .Cartap Hydrochlor ide 

Patent green see. . .Copper Acetoarsenite 

Patent green see. . .Paris Green 

PATHCLEAR® see. . .Diquat 

PATHCLEAR® see. . .Paraquat 

PATHFINDER® see. . .Triclopry 

PATHWAY® see. . .Picloram 

PATORAN® see. . .Metobromuron 

PATRIOT® see. . .Atrazine 

PATRIOT® see. . . Imazethapyr 

PATROLE® s e e . . .Methamidophos 

PATRON® see. . .Cyromazine 

PATTONEX® see. . .Metobromuron 

PAX F U N G U S CONTROL® see. . .Anilazine 

PAXILON® see. . .Methazole 

PAYLOAD® see. . .Acephate 

PAYOFF® see. . .Flucythrinate 

PAY-OFF® see. . .Pendimethalin 

PAYZE® see. . .Cyanazine 

PB see. . .Piperonyl Butoxide 

PBI C R O P SAVER® see. . .Malathion 

PBI SLUG GARD® see. . .Methiocarb 

PC A® see. . .Pyrazon 

PCC see. . .Toxaphene 

PCHK see. . .Toxaphene 

P C M C see. . .p-Chloro-m-Cresol 

PCMX® see. . .4-Chloro-3,5-xylenol 

P C N B see. . .Quintozene 

PCP s e e . . .Pentachlorophenol 

PCP-sodium see. . .Sodium Pentachlorophenate 

PCP sodium salt s e e . . .Sodium Pentachlorophenate 

P.C.Q.® see. . .Diphacione 

PD 5® see. . .Mevinphos 

P D C B see. . .püra-Dichlorobenzene 

P D D 60401® see. . .Diflubenzuron 

PEACH-THFN® see. . .Naptalam 

PEB1 see. . .DDT 

P E B C see. . .Pebulate 

PEDIAFLOR® see. . .Sodium Fluoride 

PEDIDENT® see. . .Sodium Fluoride 

P E D I N E X ® see. . .Dinex 

PEDRACZAK® see. . .Lindane 

Pelargic acid see. . .Pelargonie Acid 

PELARGON® see. . .Pelargonie Acid 

PELT® see. . .Thiophanate-Methyl 

PEL-TECH® see. . .Benefin 

Penatrol see. . .Atrazine 

PENCAL® see. . .Calcium Arsenate 

Penchlorol see. . .Pentachlorophenol 

P E N C Y C U R O N E ® see. . .Pencycuron 

Pendimethal ine see. . .Pendimethalin 

PENITE® s e e . . .Sodium Arsenite 

P E N N A C CRA® see. . .Ethylene Thiourea 

PENNAMINE® see. . .2,4-D 

PENNANT® see. . .Metolachlor 

P E N N C A P E® see. . .Parathion 

P E N N C A P M® see. . .Methyl Parathion 

P E N N C A P MLS® see. . .Methyl Parathion 

PENNCOZEB® see. . .Mancozeb 

P E N N W A L T C-4852® see. . .Fenitrothion 

PENNWHITE® see. . .Sodium Fluoride 

PENOXAL1N® see. . .Pendimethalin 

PENOXALINE® see. . .Pendimethalin 

Penphene see. . .Toxaphene 

Penta see. . .Pentachlorophenol 

PENTA-KIL® see. . .Pentachlorophenol 

P E N T A READY® see. . .Pentachlorophenol 

Pentachloorfenol (Dutch) see. . .Pentachlorophenol 

Pentachlorin s e e . . .DDT 

Pentachlornir tobenzol (German) see. . .Quintozene 

Pentachlorofenol see. . .Pentachlorophenol 

Pentachloroni t robenzene see. . .Quintozene 

Pentachlorophenate see. . .Pentachlorophenol 

Pentachlorophenate sodium see. . .Sodium 

Pentachlorophenate 

2,3,4,5,6-Pentachlorophenol see. . .Pentachlorophenol 

Pentachlorophenol , sodium salt see. . .Sodium 

Pentachlorophenate 

Pentachlorophenol , technical see. . .Pentachlorophenol 

Pentachlorophenoxy sodium see. . .Sodium 

Pentachlorophenate 

Pentachlorphenol (German) see. . .Pentachlorophenol 

Pentaclorofenato sodico (Spanish) see. . .Sodium 

Pentachlorophenate 

Pentaclorofenol (Spanish) see. . .Pentachlorophenol 

Pentaclorofenolo (Italian) see. . .Pentachlorophenol 

Pentachlorophenyl chloride see. . .Hexachlorobenzene 

PENTAC® s e e . . .Dienochlor 

PENTAC® W P see. . .Dienochlor 

PENTACON® see. . .Pentachlorophenol 
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l ,4-Pentadien-3-one- l ,5-bis(a ,a ,a- t r i f luoro- />tolyl) -

tetrahydro-5,5-dimethyl-2(l H)-

pyrimidinyl idene)hydrazone see. . .Hydramethylnon 

Pentafluorobenzyl see. . .Fenfluthrin 

(+)-(Pentafluorophenyl)methyl (1 R-/ra«s)-3-(2,2-

dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate see. 

Fenfluthrin 

P E N T A G E N ® see. . .Quintozene 

Pentamethyleneimine see. . .Piperidine 

Pentanedial see. . .Glutaraldehyde 

1,5-PentanediaI see. . .Glutaraldehyde 

Pentanedinitri le, 2-bromo-2-(bromomethyl ) - see. . . 1,2-

Dibromo-2,4-dicyanobutane 

1,5-Pentanedione see. . .Glutaraldehyde 

Pentaphenate see. . .Sodium Pentachlorophenate 

PENTASOL® see. . .Pentachlorophenol 

PENTECH® see. . .DDT 

PENTHAZINE® see. . .Phenothiazine 

Pentine acid 5431 see. . .Dodecylbenzenesulfonic Acid 

7V-(3-Pentyl)-3,4-dimethyl-2,6-dinitroaniline see. 

Pendimethalin 

PENWAR® see. . .Pentachlorophenol 

Peperidin (German) see. . .Piperidine 

PEPROSAN® see. . .Copper Oxychlor ide 

PERATOX® see. . .Pentachlorophenol 

Perchloride of mercury see. . .Mercuric Chloride 

Perchlormethylmerkaptan (Czech) see. .Perchloromethyl 

Mercaptan 

Perchlorobenzene see. . .Hexachlorobenzene 

Perchlorodihomocubane see. . .Mirex 

Perchloroethane see. . .Hexachloroethane 

Perchloromethane see. . .Carbon Tetrachloride 

Perchloromethanethiol see. . .Perchloromethyl Mercaptan 

Perchloropentacyclodecane see. . .Mirex 

PERCOLATE® see. . .Phosmet 

PERECOT® see. . .Cuprous Oxide 

PERENOX® see. . .Cuprous Oxide 

PERFEKTION® see. . .Dimethoate 

PERFLAN® see. . .Tebuthiuron 

PERGANTENE® see. . .Sodium Fluoride 

P E R K A C I T ZDMC® see. . .Ziram 

PERLAN® see. . .6-Benzaldenine 

PERMACIDE® see. . .Pentachlorophenol 

PERMAGARD® see. . .Pentachlorophenol 

PERMASAN® see. . .Pentachlorophenol 

P E R M A S E C T C® see. . .Cypermethrin 

P E R M A T O X DP-2® see. . .Pentachlorophenol 

P E R M A T O X ΡΕΝΤΑ® see. . .Pentachlorophenol 

Permethrin see. . .Aldicarb 

PERMIT® see. . .Halosulfuron-methyl 

PERMITE® see. . .Pentachlorophenol 

PEROSIN® see. . .Zineb 

PEROSIN® 75B see. . .Zineb 

Peroxido de Arsenico (Spanish) see. . .Arsenic Pentoxide 

Peroxyacetic acid see. . .Peracetic Acid 

PEROZIN® see. . .Zineb 

PEROZINE® see. . .Zineb 

PERSEVTOX® see. . .Dinoseb 

Persian insect powder see. . .Pyrethrins or Pyrethrum 

PERSIA-PERAZOL® see. . .para-Dichlorobenzene 

PERSYST® see. . .Demeton-methyl 

PERTHANE® see. . .Ethylan 

PESTANAL® see. . .Metobromuron 

PESTMASTER® see. . .Ethylene Dibromide 

PESTMASTER® F U M I G A N T 1 see. . .Chloropicrin 

PESTOX® see. . .Octamethyl Diphosphoramide 

P E S T O X 3® see. . .Octamethyl Diphosphoramide 

P E S T O X 14® see. . .Dimefox 

P E S T O X 101® see. . .Paraoxon 

P E S T O X III® see. . .Octamethyl Diphosphoramide 

P E S T O X IV® see. . .Dimefox 

P E S T O X XIV® see. . .Dimefox 

P E S T O X PLUS® see. . .Parathion 

PESTROY® see. . .Fenitrothion 

PETHION® see. . .Parathion 

Petroleum distillates see. . .Naphthas 

Petroleum ether see. . .Naphthas 

Petroleum naphtha see. . .Naphthas 

Petroleum solvent see. . .Stoddard Solvent 

Petroleum spirit see. . .Naphthas 

PF-3 see. . .Isofluorphate 

PFLANZOL® see. . .Lindane 

PGR-IV® see. . .Gibberellic Acid 

PGR-IV® see. . . Indole-3-Butyric Acid 

PH 60-40® see. . .Diflubenzuron 

PHANTOM® see. . .Chlorfenapyr 

PHARORID® see. . .Methoprene 

PHASER® see. . .Endosulfan 

PHASOLON® see. . .Phosalone 

PHC see. . .Propoxur 

Phenachlor see. . .Trichlorophenols 

PHENACIDE® see. . .Toxaphene 

PHENADOR-X® see. . .Biphenyl 

Phenamiphos see. . .Fenamiphos 

PHENATOX® see. . .Toxaphene 

PHENDAL® see. . .Phenthoate 

Pheneene germicidal solution and tincture see.Zilkonium 

Chloride 

PHENEGIC® see. . .Phenothiazine 

Phenitrothion see. . .Fenitrothion 

PHENMAD® see. . .Phenylmercury Acetate 

Phenmediphame see. . .Phenmedipham 

PHENOHEP® see. . .Hexachloroethane 

Phenol, o-(tert-buXy\)- see. . .Butylphenols 

Phenol,4-/-butyl-2-chloro-, ester with methyl 

methylphosphoramidate see. . .Crufomate 

Phenol, 2-sec-butyl-4,6-dinitro- see. . .Dinoseb 

Phenol-2-/ert-butyl-4,6-dinitro- see. . .Dinoterb 

Phenol, 5-chloro-2-(2,4-dichlorophenoxy)- see.Triclosan 

Phenol, 2-cyclohexyl-4,6-dini tro- see. . .Dinex 

Phenol, 4-(dimethylamino)-3,5-dimethyl-methylcarbamate 

(ester) see. . .Mexacarbate 

Phenol, 2- ( l , l -d imethyle thyl )4 ,6-din i t ro- see. . .Dinoterb 

Phenol, 3,5-dimethyl-4-(methylthio)- , methylcarbamate 

see. . .Methiocarb 
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Phenol, 2-methyl-4,6-dinitro- see. . .Dinitro-o-cresol 

(DNOC) 

Phenol, 2 ,2 ' -methylenebis(4-chloro- see. . .Dichlorophene 

Phenol, 2,2 '-methylenebis(3,4,6-tr ichloro)-

see.Hexachlorophene 

Phenol, 2,2 '-methylenebis(3,5,6-tr ichloro-

see .Hexachlorophene 

Phenol , 2- ( l -methyle thoxy)- , methylcarbamate 

see. Propoxur 

Phenol, 2-( l -methylheptyl)-4,6-dini t ro- , crotonate (ester) 

see. . .Dinocap 

Phenol, 3-methyl-5-(l -methylethyl)- , methylcarbamate 

see. . .Promecarb 

Phenol, 2-( l -methylpropyl)-4 ,6-dini t ro- see. . .Dinoseb 

Phenol, 2- ( l -methylpropyl) - , methylcarbamate see. 

B P M C 

Phenol,/>-nitro-, O-ester with Ο,Ο-dimethyl 

phosphorothioate see. . .Methyl Parathion 

Phenol, pentachloro- see. . .Pentachlorophenol 

Phenol, pentachloro-, sodium salt see. . .Sodium 

Pentach lorophenate 

Phenol, pentachloro-, sodium salt, monohydrate see. 

Sodium Pentachlorophenate 

Phenol,4,4'-thiodi-, Ο,Ο-diester with Ο,Ο-dimethyl 

phosphorothioate see. . .Temephos 

Phenol, t r ichloro- see. . .Trichlorophenols 

Phenol, 2,3,4-trichloro- see. . .Trichlorophenols 

Phenol, 2,3,5-trichloro- see. . .Trichlorophenols 

Phenol, 2,3,6-trichloro- see. . .Trichlorophenols 

Phenol, 2,4,6-trichloro- see. . .Trichlorophenols 

Phenomercury acetate see. . .Phenylmercury Acetate 

PHENOSAN® see. . .Phenothiazine 

PHENOSANE® see. . .Pyrazon 

Phenostat-C see. . .Triphenyltin Compounds 

Phenostat-H see. . .Triphenyltin Compounds 

PHENOSTAT®-H see. . .Fentin Hydroxide 

PHENOTAN® see. . .Dinoseb 

Phenothrin see. . .D-Phenothrin 

(+)-cis,/ram-Phenothrin see. . .D-Phenothrin 

PHENOVERM® see. . .Phenothiazine 

PHENOVIS® see. . .Phenothiazine 

PHENOX® see. . .2,4-D 

PHENOXUR® see. . .Phenothiazine 

Phenoxyacet ic acid, 2,4,5-tr ichloro- see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

3-Phenoxybenzyl eis,frara-chrysanthemate see. . .D-

Phenothrin 

3-Phenoxybenzyl (±)-c / j , / ra«i -chrysanthemate see. . .D-

Phenothrin 

3-Phenoxybenzyl ( 1 RS) -c« , /nms-chrysan themate see.D-

Phenothrin 

3-Phenoxybenzyl D-cw,fram--chrysanthemate see. . ,D-

Phenothrin 

3-Phenoxybenzyl d-Z/E Chrysanthemate see. . .D-

Phenothrin 

3-Phenoxybenzyld-Z/£ chrysanthemate see. . .D-

Phenothrin 

3-Phenoxybenzyl 2-dimethyl-3-

(methylpropenyl)cyclopropanecarboxylate see. . .D-

Phenothrin 

m-Phenoxybenzyl 2 ,2-dimethyl-3-(2-

methylpropenyl)cyclopropanecarboxylate see. . .D-

Phenothrin 

3-Phenoxybenzyl ( 1 RS ,3RS; 1 RS,3SR)-2,2-dimethyl-3-(2-

methylprop- l -enyl )cyclopropanecarboxyla te see. . ,D-

Phenothrin 

3-Phenoxybenzyl( 1 RS)-CZj/£)-2,2-dimethyl-3-(2-

methylprop- l -enyl )cyclopropanecarboxyla te see. . .D-

Phenothrin 

3-Phenoxybenzyl ( lRS)-c /s , i ra /«-2 ,2-d imethyl -3- (2-

methylprop- l -enyl )cyclopropanecarboxyla te see. . .D-

Phenothrin 

P H E N O X Y L E N E 50® see. . .MCPA 

P H E N O X Y L E N E PLUS® see. . .MCPA 

P H E N O X Y L E N E SUPER® see. . .MCPA 

/V-[2-(/>Phenoxyphenoxy)ethyI]carbamic acid see. 

Fenoxycarb 

2-(4-Phenoxyphenoxy)ethylcarbamic acid ethyl ester see. 

Fenoxycarb 

[2-(4-Phenoxyphenoxy)ethyl]carbamic acid ethyl ester 

see. . .Fenoxycarb 

[2-(4-Phenoxy-phenoxy)-ethyl]carbamic acid ethyl ester 

see. . .Fenoxycarb 

4-Phenoxyphenyl (/?S)-2-(2-pyridyloxy)propy] ether sec. 

Pyriproxyfen 

P H E N O X Y T H R I N ® see. . .D-Phenothrin 

Phenthiazine see. . .Phenothiazine 

Phentin acetate see. . .Triphenyltin Compounds 

Phentinoacetate see. . .Triphenyltin Compounds 

Phenvalerate see. . .Fenvalerate 

3-( l ' -Phenyl-2 ' -acetylethyl)-4-hydroxycoumarin see. 

Warfarin 

3-(a-Phenyl-ß-acetylethyl)-4-hydroxycoumarin see. 

Warfarin 

(Phenyl- l -acetyl-2-ethyl)-3-hydroxy-4 coumarine 

(French) see. . .Warfarin 

Phenylacrolein see. . .Cinnamaldehyde 

3-Phenylacrolein see. . .Cinnamaldehyde 

/?-Phenylacrolein see. . .Cinnamaldehyde 

l -Phenyl-4-amino-5-chloropyr idazon-(6) (German) see. 

Pyrazon 

l -Phenyl-4-amino-5-chloropyr idazone-6 see. . .Pyrazon 

l -Phenyl-4-amino-5-chloro-6-pyr idazone see. . .Pyrazon 

l -Phenyl-4-amino-5-chlorpyridaz-6-one see. . .Pyrazon 

Phenylbenzene see. . .Biphenyl 

/V-Phenylcarbamate d ' isopropyle (French) see. . .Propham 

Phenyl carbamic acid-1-methylethyl ester see. . .Propham 

5— Phenylcarbamoylamino- l ,2 ,3- th iadiazole see. 

Thidiazuron 

2-Phenyl-carbamoyloxy-/V-aethyl-propionamid (German) 

see. . .Carbetamide 

(Phenylcarbamoyloxy)-2-/V-ethylpropionamide see. 

Carbetamide 

Phenylcarbamoyloxypheny[carbamate see .Desmedipham 

Phenylcarbinol see. . .Benzyl Alcohol 
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Phenyl carboxylic acid see. . .Benzoic Acid 

2-[2-Phenyl-2-(4-chlorophenyl)acetyl]-1,3-indandione 

see. . .Chlorophacinone 

Phenyl-/V'-(2-chloro-4-pyridyl)urea see. .Forchlorfenuron 

l -Phenyl -3- (0 ,0-d ie thyl - th ionophophoryl ) - l ,2 ,4- t r iazole 

see. . .Triazophos 

4,4'-<9-PhenyIenebis(ethyl 3-thioallophanate) see. 

Thiophanate-Methyl 

Phenylenebis( iminocarbonothioyl)]biscarbamic acid 

diethyl ester see. . .Thiophanate-Methyl 

( l ,2-Phenylenebis[ iminocarbonothioyl) ]biscarbamic acid 

diethyl ester see. . .Thiophanate-Methyl 

4 ,4 ' -0-Phenylenebis(3- thioal lophanic acid)dimethyl ester 

see. . .Thiophanate-Methyl 

c / j -2-( l -Phenyle thoxy)carbonyl- l -methylvinyl 

dimethylphosphate see. . .Crotoxyphos 

A'-Phenyl- l - (e thylcarbamoyl- l ) -e thylcarbamate , d- isomer 

see. . .Carbetamide 

Phenyl fluoride see. . .Fluorobenzene 

Phenylformic acid, Benzoic acid see. . .Benzoic Acid 

Phenylglyoxylonitri le oxime Ο,Ο-diethyl 

phosphorothioate see. . .Phoxim 

/V-Phenyl isopropyl carbamate see. . .Propham 

Phenylmercuric acetate see. . .Phenylmercury Acetate 

Phenylmethanol see. . .Benzyl Alcohol 

Phenylmethyl alcohol see. . .Benzyl Alcohol 

Phenyl methyl ether see. . .Anisole 

[5-(Phenylmethyl)-3-furanyl]methyl 2 ,2-dimethyl-3-

furylmethyl-2,2-dimethyl-3-(2-methylpropenyl) 

cyclopropanecarboxylate see. . .Resmethrin 

5-(Phenylmethyl)-3-furanyl)methyl 2,2-dimethyI-3-(2-

methyl-1 -propenyl)cyclopropanecarboxylate see. 

Resmethrin 

[5-(Phenylmethyl)-3-furanyl]methyl 2,2-dimethyl-3-(2-

methyl-1 -propenyl)cyclopropanecarboxylate) see. 

Resmethrin 

[5-(Phenylmethyl)-3-furanyl]methyl ester see.Resmethrin 

/V-(Phenylmethyl)- l / / -purin-6-amine see. . .6-

Benzaldenine 

Phenylmurcuriacetate see. . .Phenylmercury Acetate 

2-Phenylphenol see. . .o-Phenylphenol 

Phenylphosphonothioic acid 0 - (4 -bromo-2 ,5 -bromo-2 ,5 -

dichlorophenyl)0-methyl ester see. . .Leptophos 

3-Phenylpropenal s e e . . .Cinnamaldehyde 

f£)-3-Phenylpropenal see. . .Cinnamaldehyde 

f£)-3-Phenyl-2-propenal see. . .Cinnamaldehyde 

3-Phenyl-2-propenal see. . .Cinnamaldehyde 

Phenylquecksilberacetat (German) see. . .Phenylmercury 

Acetate 

7V-(4-Phenylsulfonyl-o-tolyl)-l, 1,1-

tr if luoromethanesulfonamide see. . .Perfluidone 

l -Phenyl-3-( l ,2 ,3- thiadiazol-5-yl)urea see. . .Thidiazuron 

7V-Phenyl-iV-l,2,3-thiadiazol-5-yl-urea see. .Thidiazuron 

/V-Phenyl-/V'-(l,2,3-thiadiazyl)urea see. . .Thidiazuron 

Phenylthiocarbamide s e e . . .Phenylthiourea 

Phenyl-2-thiourea see. . .Phenylthiourea 

1-Phenylthiourea see. . .Phenylthiourea 

a-Phenylthiourea see. . .Phenylthiourea 

/V-Phenylthiourea see. . .Phenylthiourea 

1-Phenyl-1,2,4- t r iazolyl-3-(0,0-diethyl thionophosphate) 

see. . .Triazophos 

PHILIPS-DUPHAR® PH 60-40 see. . .Diflubenzuron 

PHIX see. . .Phenylmercury Acetate 

P H O M A S A N ® see. . .Quintozene 

Phorat (German) see. . .Phorate 

PHORATE-10G® see. . .Phorate 

PHORIL® see. . .Phorate 

PHORTOX® see. . .2,4,5-T 

PHORTOX® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid. 

Esters 

PHOSALON® see. . .Phosalone 

PHOSALONE® see. . .Phosalone 

Phosazetim s e e . . .Phosacet im 

Phoschlor see. . .Trichlorfon 

P H O S C H L O R R50 ® see. . .Trichlorfon 

rà-3-Phosdrin see. . .Mevinphos 

Phosethoprop see. . .Ethoprop 

P H O S E T H O P R O P ® see. . .Ethoprop 

Phosethyl-Al see. . .Fosetyl-Al 

Phosethyl aluminum see. . .Fosetyl-Al 

Phosfene see. . .Mevinphos 

PHOS-FLUR® see. . .Sodium Fluoride 

PHOSKIL® see. . .Parathion 

PHOSKILL® see. . .Monocro tophos 

Phosphacol see. . .Paraoxon 

Phosphamide see. . .Dimethoate 

P H O S P H A T E 10® s e e . . .Endothion 

Phosphate de Ο,Ο-diethyle et de C-2-ch loro- l - (2 ,4-

dichlorophenyl)vinyle (French) see. . .Chlorfenvinphos 

Phosphate de dimethyle et de(2-chloro-2-

die thylcarbamoyl- l -methyl-vinyle) (French) see. 

Phosphamidon 

Phosphate de 0 , 0 - d i m e t h y l e et de 0-{\ ,2-dibromo-2,2-

dichlorethyle) (French) see. . .Naled 

Phosphate de dimethyle et de 2,2-dichlorovinyle (French) 

see. . .Dichlorvos 

Phosphate de dimethyle et de 2-dimethylcarbamoyl I-

methyl vinyle (French) see. . .Dicrotophos 

Phosphate de dimethyle et de 2-methylcarbainoyl 1-

methyl vinyle (French) see. . .Monocrotophos 

Phosphene s e e . . .Mevinphos 

Phosphine gas see. . .Phosphine 

Phosphonic acid, (aminocarbonyl)- , monoethyl ester, 

monoammonium salt see. . .Fosamine Ammonium 

Phosphonic acid, (2-chloroethyl)- see. . .Ethephon 

Phosphonodi thioic acid, e thyl-0-ethyl see. . .,V-phenyI 

ester see. . .Fonofos 

Phosphonic acid, monoethyl ester see. . .aluminum salt 

(3:1) see. . .Fosetyl-Al 

Phosphonic acid, (2 ,2 ,2- t r ichloro- l -hydroxyethyl)- , 

dimethyl ester sec. . .Trichlorfon 

Phosphonodi thioimidocarbonic acid, acetimidoyl- , Ο,Ο-

bis(/?-chlorophenyl) ester see. . .Phosacetim 

Phosphonodi thioimidocarbonic acid, ( l - iminoethyl)-0,6>-

bis(p-chlorophenyl) ester see. . .Phosacetim 

yV-(Phosphonomethyl)-glycine see. . .Glyphosate 
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Phosphonomethyl iminoacet ic acid see. . .Glyphosate 

Phosphonothioic acid, ethyl-, O-ethyl 0 - (2 ,4 ,5 -

tr ichlorophenyl) ester see. . .Trichloronate 

Phosphonothioic acid, pheny l - ,0 - (4 -bromo-2 ,5 -

dichlorophenyl) O-methyl ester see. . .Leptophos 

P H O S P H O P Y R O N ® see. . .Endothion 

P H O S P H O P Y R O N E ® see. . .Endothion 

Phosphoramidothoic acid, N-acety\-,0,S,-d\methyl ester 

see. . .Acephate 

Phosphoramidic acid, 4-/ert-butyl-2-

chlorophenylphosphor amidate see. . .Crufomate 

Phosphoramidic acid, isopropyl-, ethyl 4-(methylthio)-/w-

tolyl ethyl ester see. . .Fenamiphos 

Phosphoramidic acid, methyl-,4-fe-/-butyl-2-chlorophenyl 

see. . .Crufomate 

Phosphoramidic acid, methyl- ,2-chloro-4-( 1,1-

dimethylethyl)phenyl methyl ester see. . .Crufomate 

Phosphoramidic acid, (1-methylethyl)- , ethyl(3-methyl-4-

(methylthio)phenyl)ester see. . .Fenamiphos 

Phosphoramidic acid, (1-methylethyl)- , ethyl 3-methyl-4-

(methylthio)phenyl ester see. . .Fenamiphos 

Phosphoramidothioic acid, / / -ethyl- , (E)-0-{2-

isopropoxycarbonyl-1-methylvinyl) O-methyl ester see. 

Propetamphos 

Phosphoramidothioic acid, isopropyl-, O-ethyl ester, O-

es te rwi th isopropyl salicylate see. . .Isofenphos 

Phosphoramidothioic acid, isopropyl-, O-ethyl 0 - ( 2 -

isopropoxycarbonylphenyl) ester see. . .Isofenphos 

Phosphorated hydrogen see. . .Phosphine 

Phosphore blanc (French) see. . .Phosphorus 

o-Phosphoric acid see. . .Phosphoric Acid 

Phosphoric acid, 2 -ch loro- l - (2 ,4-

dichlorophenyl)ethenyldiethyl ester see.Chlorfenvinphos 

Phosphoric acid, 2-chloro-3-(die thylamino)- l -methyi-3-

oxo-1-propenyl dimethyl ester see. . .Phosphamidon 

Phosphoric acid, 2 -ch loro- l - (2 ,3 ,5 -

tr ichlorophenyl)ethenyl dimethyl ester see. 

Tetrachlorvinphos 

Phosphoric acid, 2 -ch loro- l - (2 ,4 ,5 -

tr ichlorophenyl)ethenyl, dimethyl ester see. 

Tetrachlorvinphos 

Phosphoric acid, 2-chIoro-l-(2,4,5- t r ichlorophenyl)vinyl , 

dimethyl ester see. . .Tetrachlorvinphos 

Phosphoric acid, l ,2-dibromo-2,2-dichloroethyl dimethyl 

ester see. . .Naled 

Phosphoric acid, 2-dichloroethenyl dimethyl ester see. 

Dichlorvos 

Phosphoric acid, 2,2-dichloroethenyl dimethyl ester see. 

Dichlorvos 

Phosphoric acid, 2,2-dichlorovinyl dimethyl ester see. 

Dichlorvos 

Phosphoric acid, Ο,Ο-diethyl 0 -6 -me thy l -2 - ( l -

methylethyl)-4-pyrimidinyl ester see. . .Diazinon 

Phosphoric acid, diethyl 4-nitrophenyl ester see.Paraoxon 

Phosphoric acid, diethyl p-ni t rophenyl ester see.Paraoxon 

Phosphoric acid, 3 - (d imethyIamino)- l -methyl -3-oxo- l -

propenyl dimethyl ester, (E)- see. . .Dicrotophos 

Phosphoric acid, dimethyl ester with 2-chloro-/V,/V-

diethyl-3-hydroxycrotonamide see. . .Phosphamidon 

Phosphoric acid, dimethyl ester with c7,s-3-hydroxy-/V,/V-

dimethylcrotonamide see. . .Dicrotophos 

Phosphoric acid, dimethyl ester with (E)-3-hydroxy-A',Af-

dimethylcrotonamide see. . .Dicrotophos 

Phosphoric acid, dimethyl ester with c/,v-3-hydroxy-/7-

methylcrotonamide see. . .Monocrotophos 

Phosphoric acid, dimethyl ester with methyl 3-

hydroxycrotonate see. . .Mevinphos 

Phosphoric acid, ( l -methoxycarboxypropen-2-y l ) 

dimethyl ester see. . .Mevinphos 

Phosphoric acid, tetraethyl ester see. . .TEPP 

Phosphoric acid, tr isodium salt see. . .Trisodium 

Phosphate 

Phosphoroamidic acid, l ,3-dithiolan-2-ylidene-, diethyl 

ester see. . .Phosfolan 

Phosphorodi thioic ac id-0 ,0-b is ( l -methyle thyl ) -5 ' - [2-

((phenylsulfonyl)amino)ethyl]ester see. . .Bensulide 

Phosphorothioic acid, 0 - (4 -b romo-2-ch lo ropheny l ) -0 -

ethyl-5-propyl ester see. . .Profenfos 

Phosphorothioic acid, 0- (4-bromo-2,5-d ichlorophenyl ) 

O, O-diethyl ester see. . .Bromophos-ethyl 

Phosphorothioic acid, 0- (4-bromo-2,5-d ichlorophenyl ) 

Ο,Ο-dimethyl ester see. . .Bromophos 

Phosphorodithioic acid 5 - [ ( / m - b u t y l t h i o ) m e t h y l ] - 0 , 0 -

diethylester s e e . . .Terbufos 

Phosphorodithioic acid 5 - [2 -ch lo ro - l - ( l , 3 -d ihyd ro - l , 3 -

dioxo-2/ / - isoindoI-2-yl)e thyl]0 , O-diethyl ester see. 

Dialifor 

Phosphorodithioic acid, 5-[(6-chloro-3-(mercaptomethyl)-

2-benzoxazol inone] O,O-diethyl ester see. . .Phosalone 

Phosphorodithioic acid, S-(chloromethyl) Ο,Ο-diethyl 

ester s e e . . .Chlormephos 

Phosphorodithioic acid-5'-(2-chloro-1 -phthalimidoethy 1)-

0 ,0 -d ie thy I ester see. . .Dialifor 

Phosphorothioic acid, 0 - (4 -cyanopheny l ) -0 ,0 -d ime thy l 

ester see. . .Cyanofos 

Phosphorodithioic acid, O,O-diethyl ester, 5,5-diester 

with /?-dioxane-2,3-dithiol see. . .Dioxathion 

Phosphorodi thioic acid, Ο,Ο-diethyl ester, 5,5-diester 

with methanedithiol see. . .Ethion 

Phosphorodi thioic acid 0 ,0-d ie thyles te rs -es te r with N-

i sopropyl-2-mercaptoacetamide see. . .Prothoate 

Phosphorodithioic acid, O, O-diethyl 5 - [2- ( ( l -

methylethyl)amino]-2-oxoethyl)]ester see. . .Prothoate 

Phosphorodithioic acid, S.-[(l ,3-dihydro-1,3-dioxo-

isoindol-2-yl)methyl] Ο,Ο-dimethyl ester see. . .Phosmet 

Phosphorodithioic acid, Ο,Ο-dimethyl ester, S-ester with 

ethylmercaptophenylacetate see. . .Phenthoate 

Phosphorodi thioic acid, Ο,Ο-dimethyl ester, S-ester with 

/ / - (mercaptomethyl)phthal imide see. . .Phosmet 

Phosphorodi thioic acid 5 - [ ( ( l , l -

dimethylethyl) thio)methyl]-0,O-diethyl ester 

see.Terbufos 

Phosphorodithioic acid, Ο,Ο-dimethyl S-[2-

(methylamino)-2-oxoethyl] ester see. . .Dimethoate 
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Phosphorodithioic acid, S,S ' - l ,4-dioxane-2,3-diyl-

Ο,Ο, Ο', Ο'-tetraethyl ester see. . .Dioxathion 

Phosphorodithioic acid-5,S ' - l ,4-dioxane-2,3-diyl , 

0 , 0 , 0 ' O ' - t e t r a e t h y l ester see. . .Dioxathion 

Phosphorodithioic ac id-S ,S ' - /wa-d ioxane-2 ,3-d iy l , 

Ο,Ο,Ο',Ο'-tetraethyl ester see. . .Dioxathion 

Phosphorodithioic acid, O-ethyl S.S-bisO-methylpropyl) 

ester see. . .Cadusafos 

Phosphorodithioic acid, O-ethyl 5,5-dipropyl ester see. 

Ethoprop 

Phosphorodithioic acid, O-ethyl 0-(4-(methyl thio)phenyl) 

S-propyl ester s e e . . .Sulprofos 

Phosphorodithionic acid, Ο,Ο-diethyl 5-2-(ethylthio)ethyl 

ester see. . .Disulfoton 

Phosphorofluoridic acid, diisopropyl ester see. 

Isofluorphate 

Phosphorothioate see. . .Endothion 

Phosphorothioate, Ο,Ο-diethyl 0-6-(2- isopropyI-4-

methylpyrimidyl see. . .Diazinon 

Phosphorothioic acid, 0 - (3-ch loro-4-methy l -2-oxo-2H- l -

benzopyran-7-yl) Ο,Ο-diethyl ester see. . .Coumaphos 

Phosphorothioic acid, 0-(4-cyanophenyl)-9 ,9-dimethyl 

ester see. . .Cyanofos 

Phosphorothioic acid, S-[2-(diethylamino)ethyl] Ο,Ο-

diethyl ester, e thanedioate (1:1) see. . .Amiton Oxalate 

Phosphorothioic acid, S-[(2-diethylamino)ethyl] 0 , 0 -

diethyl ester, oxalate (1:1) see. . .Amiton Oxalate 

Phosphorothioic acid, 0-[2-(die thylamino)-6-methyl-4-

pyrimidinyl] O,O-diethyl ester see. . .Pirimiphos-Ethyl 

Phosphorothioic acid, 0-[2-(die thylamino)-6-methyl-4-

pyrimidinyl] Ο,Ο-dimethyl ester see. . .Pir imiphos-

Methyl 

Phosphorothioic acid, Ο,Ο-diethyl ester, O-ester with 3 -

chloro-7-hydroxy-4-methylcoumarin see. Coumaphos 

Phosphorothioic acid, Ο,Ο-diethyl 0-(2-ethylthio)ethyl 

ester see. . .Demeton 

Phosphorothioic acid, Ο,Ο-diethyl 5-(2-ethyIthio)ethyl 

ester s e e . . .Demeton 

Phosphorothioic acid,Ο,O-diethyl 0-2-(ethylthio)ethyl 

ester mixed with Ο,Ο-diethyl 5-2-(ethylthio)ethyl 

phosphorothioate see. . .Demeton 

Phosphorothioic acid, Ο,Ο-diethyl O-

(isopropylmethylpyrimidyl) ester see. . .Diazinon 

Phosphorothioic acid, Ο,Ο-diethyl 0- (2- i sopropyl -6-

methyl-4-pyrimidinl) ester see. . .Diazinon 

Phosphorothioic acid, Ο,Ο-diethyl 0 - (6 -methy l -2 - ( l -

methylethyl)-4-pyrimidinyl) ester s e e . . .Diazinon 

Phosphorothioic acid, 0 ,0 -d ie thy l -0 - (4 -n i t ropheny l ) ester 

see. . .Parathion 

Phosphorothioic acid, Ο,Ο-diethyl 0- ( />ni t rophenyl) ester 

see. . .Parathion 

Phosphorothioic acid, Ο,Ο-diethyl 0 - ( 1 -phenyl-1/7-1,2,4-

triazol-3-yl) ester see. . .Triazophos 

Phosphorothioic ac id -0 ,0 -d ie thy l -0 -2 -pyraz iny l ester 

s e e . . .Thionazin 

Phosphorothioic acid, Ο,Ο-diethyl 0 - ( l , 2 , 2 , 2 -

tetrachloroethyl)ester see. . .Chlorethoxyfos 

Phosphorothioic acid, Ο,Ο-diethyl 0-(3 ,5 ,6- t r ichloro-2-

pyridinyl)ester see. . .Chlorpyrifos 

Phosphorothioic acid, 0 - [ 4 -

((dimethylamino)sulfonyl)phenyl] Ο,Ο-dimethyl ester 

see. . .Famphur 

Phosphorothioic acid, Ο,Ο'-dimethyl ester, Ο,Ο-diester 

with 4,4 '- thiodiphenol see. . .Temephos 

Phosphorothioic acid, Ο,Ο-dimethyl ester, O-ester with p-

hydroxybenzonitr i le see. . .Cyanofos 

Phosphorothioic acid, Ο,Ο-dimethyl ester, O-ester with p-

hydroxy-A'./V-dimethylbenzenesulfonamide see. .Famphur 

Phosphorothioic acid, Ο,Ο-dimethyl ester, 5-ester with 2-

mercapto-/V-methylacetamide see. . .Omethoate 

Phosphorothioic acid, Ο,Ο-dimethyl S-[2-

(ethylsulfinyl)ethyl] ester see. . .Demeton-methyl 

Phosphorothioic acid, Ο,Ο-dimethyl 5-[2-(methylamino)-

2-oxoethyl]ester see. . .Omethoate 

Phosphorothioic acid, Ο,Ο-dimethyl 0-(4-ni t rophenyl) 

ester see. . .Methyl Parathion 

Phosphorothioic acid, Ο,Ο-dimethyl 0-( />ni t rophenyl) 

ester see. . .Methyl Parathion 

Phosphorothioic acid, Ο,Ο-dimethyl 0-(4-nitro-/;7-

tolyl)ester see. . .Fenitrothion 

Phosphorothioic acid, Ο,Ο-dimethyl 0- (3-methyl -4-

nitrophenyl)ester see. . .Fenitrothion 

Phosphorothioic acid, Ο,Ο-dimethyl 0 - (2 ,4 ,5 -

tr ichlorophenyl) ester see. . .Ronnel 

Phosphorothioic acid, Ο,Ο-dimethyl 0-(3 ,5 ,6- t r ichloro-2-

pyridyl)ester see. . .Chlorpyrifos-methyl 

Phosphorothioic acid, O-ethyl 0-(4-(methyl thio)phenyl) 

5-propyl ester s e e . . .Sulprofos 

Phosphorothioic acid, 5-[2-(ethylsulfinyl)ethyl] 0 , 0 -

dimethyl ester see. . .Demeton-methyl 

Phosphorothioic acid, 0-(2-(ethyl thio)ethyl) Ο,Ο-

dimethyl ester see. . .Demeton-methyl 

Phosphorothioic acid, 0-2-(ethylthio)ethyl Ο,Ο-dimethyl 

ester mixed with LS '-2-(ethylthio)ethyl Ο,Ο-dimethyl 

phosphorothioate see. . .Demeton-methyl 

Phosphorothioic acid, 0 , 0 ' - ( t h i o d i - 4 , 1 -

p h e n y l e n e ) 0 , 0 , 0 ' , 0 ' - t e t r a m e t h y l ester see. . .Temephos 

Phosphorothioic acid, O,0 ' - ( th iodi-p-

p h e n y l e n e ) 0 , 0 , Ο ' , Ο'-tetramefhy! ester see. . .Temephos 

Phosphorotr i thioic acid, 5,5,5-tributyl ester see. .Tribufos 

Phosphorous hydride see. . .Phosphine 

Phosphorous trihydride see. . .Phosphine 

Phosphorous yellow s e e . . .Phosphorus 

Phosphorsaeureloesungen (German) see. . .Phosphoric 

Acid 

Phosphorus elemental white see. . .Phosphorus 

Phosphorus-31 see. . .Phosphorus 

Phosphorwasserstoff (German) see. . .Phosphine 

Phosphost igmine see. . .Parathion 

Phosphothion see. . .Malathion 

Phosphure de calcium (French) see. . .Calcium Phosphide 

Phosphure de zinc (French) see. . .Zinc Phosphide 

Phosphures d 'a luminum (French) see. . .Aluminum 

Phosphide 

Phostoxin see. . .Phosphine 
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PHOSTOXIN® see. . .Aluminum Phosphide 

PHOSVEL® see. . .Leptophos 

Phosvin see. . .Zinc Phosphide 

PHOSV1T® see. . .Dichlorvos 

PHOTON® see. . .Fentin Hydroxide 

P H O T O N FUNGICIDE® see. . .Triphenyltin Compounds 

Photophor see. . .Calcium Phosphide 

Phoxime see. . .Phoxim 

PHOZALON® see. . .Phosalone 

PHPH see. . .Biphenyl 

Phthalamic acid, /V-l-naphthyl- see. . .Naptalam 

Phthalimide, /V-(mercaptomethyl)-, 5-ester with Ο,Ο-

dimethylphosphorodithioate see. . .Phosmet 

Phthalimido 0 , 0 - d i m e t h y l phosphorodi thioate see. 

Phosmet 

Phthalimidomethyl Ο,Ο-dimethyl phosphorodi thioate 

see. . .Phosmet 

Phthalophos (USSR) see. . .Phosmet 

t/-Phthalthrin see. . .Tetramethrin 

(±)-c« ' / ; ram-Phthal thr in see. . .Tetramethrin 

PHTHALTHRIN® see. . .Tetramethrin 

PHYBAN® see. . .Sodium Methanearsonate ( M S M A ) 

P H Y B A N H.C ® see. . .Sodium Methanearsonate 

( M S M A ) 

PHYGON® see. . .Dichlone 

PHYGON® P A S T E see. . .Dichlone 

PHYGON® S E E D P R O T E C T A N T see. . .Dichlone 

PHYGON® XL see. . .Dichlone 

PHYMONE® see. . .1-Naphthaleneacet ic Acid 

PHYOMONE® see. . .Naphthoxyacet ic Acid 

Physostol see. . .Physostigmine 

PHYTAR® see. . .Cacodylic Acid 

P H Y T A R 138® see. . .Cacodylic Acid 

P H Y T A R 560® (with Cacodylic acid) see. . .Sodium 

Cacodylate 

P H Y T A R 560® (with Sodium cacodylate) see. .Cacodylic 

Acid 

P H Y T A R 600® see. . .Cacodylic Acid 

Phyto-bordeaux see. . .Copper Sulfate 

PHYTOMYCIN® see. . .Streptomycin Sulfate 

PHYTOSOL® see. . .Trichloronate 

PIC-CHLOR® 16 see. . .Chloropicrin 

PICCOLO® see. . .Paclobutrazole 

PICFUME® see. . .Chloropicrin 

Picolinic acid, 4-amino-3,5,6- t r ichloro- see. . .Picloram 

Picolinic acid, 3,6-dichloro- see. . .Clopyralid 

Picrato amonico (Spanish) see. . .Ammonium 

Hexafluorosilicate 

PICRJDE® see. . .Chloropicrin 

PICTYL® see. . .Fenoxycarb 

PID® see. . .Diphacione 

P IED PIPER M O U S E SEED® see. . .Brucine 

PIED PIPER M O U S E SEED® see. . .Strychnine 

PIELIK® see. . .2,4-D 

PILARTHENE® see. . .Acephate 

PILLARDIN® see. . .Monocro tophos 

P1LLARFURAN® see. . .Carbofuran 

PILLARGON® see. . .Propoxur 

PILLARICH® see. . .Chlorothalonil 

P ILLARMATE® see. . .Methomyl 

PILLARON® see. . .Methamidophos 

PILLARQUAT® see. . .Paraquat 

PILLARQUAT® see. . .Paraquat Methosulfate 

PILLARSET® see. . .Butachlor 

PILLARSTIN® see. . .Carbendazim 

PILLARTAN® see. . .Captafol 

PILLARXONE® see. . .Paraquat 

PILLARZO® see. . .Alachlor 

PILOT® see. . .Chlorpyrifos 

PILOT® see. . .Quizalofop-Ethyl 

PIMACOL-SOL® see. . .1-Naphthaleneacetic Acid 

PIN® see. . .EPN 

PINNACLE® see. . .Thifensulfuron Methyl 

PINPOINT® see. . .Acephate 

2,6-Piperidinedione, 4-(2-3,5-dimethyl-2-oxocyclohexyl)-

2-hydroxyethyl- , ( IS) - [ la (S*) ,3a ,5 /J | - see.Cycloheximide 

Piperonyl butoxyde see. . .Piperonyl Butoxide 

Piperonyl sulfoxide see. . .Sulfoxide 

PIRATE® see. . .Chlorfenapyr 

Piretrina (Spanish) see. . .Pyrethrins or Pyrethrum 

P I R I M I K A R B see. . .Pirimicarb 

PIRIMOR® see. . .Pirimicarb 

Pirofos see. . .Sulfotepp 

PITEZIN® see. . .Atrazine 

PIVAL® see. . .Pindone 

Pivaldione (French) see. . .Pindone 

Pivalyl see. . .Pindone 

2-PivaIyl- l ,3- indandione see. . .Pindone 

P I V A L Y L VALONE® see. . .Pindone 

PIVOT® see. . . Imazethapyr 

PIX® see. . .Mepiquat Chloride 

PKhFN see. . .Sodium Pentachlorophenate 

P K h N B ® see. . .Quintozene 

PLANOFIX® see. . .1-Naphthaleneacet ic Acid 

PLANOTOX® see. . .2,4-D 

P L A N T D I T H I O AEROSOL® see. . .Sulfotepp 

PLANTDRIN® see. . .Monocrotophos 

P L A N T F U M E 103 S M O K E GENERATOR® 

see .Sulfotepp 

PLANTGARD® see. . .2,4-D 

P L A N T I F O G 160M® see. . .Maneb 

P L A N T O M Y C I N ® see. . .Streptomycin 

PLANTOMYCIN® see. . .Streptomycin Sulfate 

P L A N T O N IT® see. . .Terbutryn 

P L A N T P R O T E C T I O N PP511® see. . .Pir imiphos-

Methyl 

PLANTULIN® see. . .Propazine 

PLANTVAX® see. . .Oxycarboxin 

P L A N T WAX® see. . .Oxycarboxin 

PLATH-LYSE® see. . .Dichlorophene 

PLEDGE® see. . .Bentazon 

PLENUM® see. . .Pymetrozine 

P L E O P A R A P H E N E ® see. . .Parathion 

PLICTRAN® see. . .Cyhexatin 

PLUCKER® see. . .1-Naphthaleneacetic Acid 

Plumbous arsenate see. . .Lead Arsenate 
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PLUSBAIT® see. . .Warfarin 

PLYDOX® see. . .Terbufos 

P M A see. . .Phenylmercury Acetate 

P M A C see. . .Phenylmercury Acetate 

Pmacetate see. . .Phenylmercury Acetate 

P M A L see. . .Phenylmercury Acetate 

P M A S see. . .Phenylmercury Acetate 

PMC® see. . .Phosmet 

P M M see. . .Perchloromethyl Mercaptan 

P M P (Japan) see. . .Phosmet 

PMP-787® see. . .Pyriminil 

POAST® see. . .Sethoxydim 

PO-Dimethoate see. . .Omethoate 

POE isooctadecanol see. . .Arosurf® M S F 

P O I N T TWO® see. . .Sodium Fluoride 

POLACARITOX® see. . .Tetradifon 

Polfoschlor see. . .Trichlorfon 

POL1CAR® see. . .Mancozeb 

POLISIN® see. . .Prometryn 

POLIVAL® see. . .Thiabendazole 

POL NU® see. . .Pentachlorophenol 

POLY Β R A N D DESICCANT® see. . .Arsenic Acid 

Poly(oxy-1,2-efhanediyl), a-isooctadecyl-<a-hydroxy-

see. . .Arosurf 8 M S F 

POLYBOR® see. . .Sodium Tetraborate 

Polychlorcamphene see. . .Toxaphene 

Polychlorinated camphene see. . .Toxaphene 

Polychlorocamphene see. . .Toxaphene 

POLYCLENE® see. . .Dichlorprop 

POLYCRON® see. . .Profenfos 

POLYGRAM® Ζ see. . .Zineb 

POLYMONE® see. . .Dichlorprop 

Polyoxymethylene glycols see. . .Formaldehyde 

POLYPHASE® see. . .Carbendazim 

P O L Y R A M M® see. . .Maneb 

P O L Y R A M ULTRA® see. . .Thiram 

POLYRAM® Ζ see. . .Zineb 

POLYTANOL® see. . .Calcium Phosphide 

POLYTOX® see. . .Dichlorprop 

POLYTRIN® see. . .Cypermethrin 

POMARSOL® see. . .Thiram 

P O M A R S O L FORTE® see. . .Thiram 

POMARSOL® Ζ F O R T E see. . .Ziram 

POMASOL® see. . .Thiram 

POMEX® see. . .Carbaryl 

PONDM ASTER® see. . .Glyphosate 

PONNAX® see. . .Mepiquat Chloride 

POPCORN® see. . .Sulfur 

Portland stone see. . .Calcium Carbonate 

PO-SAN® see. . .Maleic Hydrazide 

POSMIL® see. . .Atrazine 

POSSE® see. . .Carbosulfan 

POST-KITE® see. . .Mecoprop 

PO-SYSTOX® see. . .Demeton 

Potassium acid arsenate see. . .Potassium Arsenate 

Potassium antimonyl tartrate see. . .Antimony Potassium 

Tartrate 

Potassium antimonyl-c/-tartrate see. . .Antimony 

Potassium Tartrate 

Potassium arsenate, monobasic see. . .Potassium Arsenate 

Potassium dihydrogen arsenate see. . .Potassium Arsenate 

Potassium fluorure (French) see. . .Potassium Fluoride 

Potassium gibberellate see. . .Gibberellic Acid 

Potassium hydrogen arsenate see. . .Potassium Arsenate 

P O T A T O S E E D PIECE P R O T E C T A N T ® see. . .Captan 

Potentiated acid glutaraldehyde see. . .Glutaraldehyde 

P O W D E R A N D ROOT® see. . .Rotenone 

Powder green see. . .Paris Green 

P O W E R C H L O R O T H A L O N I L ® 50 see. .Chlorothalonil 

POWERDRIVE® see. . .Vinclozolin 

POWERTW1N® see. . .Phenmedipham 

P O W E R T W I N ® see. . .Ethofumesate 

POWER-X® see. . .Acephate 

PP 009® see. . .Fluazifop-butyl 

PP 021® see. . .Fomesafen 

PP 062® see. . .Pirimicarb 

PP 100® see. . .Diquat Dibromide 

PP 145® see. . .Chlorfluazuron 

PP 148® see. . .Paraquat 

PP 192® see. . .Fluazinam® 

PP 211® see. . .Pirimiphos-Ethyl 

PP 321® see. . . /amc/a-Cyhalothrin 

PP 333® see.. .Paclobutrazole 

PP 383® see.. .Cypermethrin 

PP511® see. . .Pir imiphos-Methyl 

PP 523® see. . .Hexaconazole 

PP 604® see. . .Tralkoxydim 

PP 910® see. . .Paraquat Methosulfate 

PP 993® see. . .Tefluthrin 

PPG-844 ® see . .Lactofen 

PPTC see. . .Vernolate 

PRACTIS® see. . .Propiconazole 

PRAMITOL® see. . .Sodium Metaborate 

PRC-1237® see. . .4-Aminopyridine 

PREBANE® see. . .Terbutryn 

Precipitated amorphous silica see. . .Diatomaceous Earth 

P R E C I S E ACEPHATE® see. . .Acephate 

PRECISION® see. . .Fenoxycarb 

PRECOR® see. . .Methoprene 

PREEGLONE® see. . .Diquat 

PREEGLONE® see. . .Diquat Dibromide 

PRE-EMPT® see. . .Linuron 

PREFAR® see. . .Bensulide 

PREFAR-E® see. . .Bensulide 

PREFIX D® see. . .Dichlobenil 

PREFRIN-Z® see. . .Zinc Sulfate Heptahydrate 

PREGARD® see. . .Profluralin 

PRELUDE® see. . .Metolachlor 

PRELUDE® see. . .Paraquat 

PREMALIN® see. . .Linuron 

PREMALOX® see. . .Propham 

PREMAZINE® see. . .Simazine 

PREMERGE® see. . .Dinoseb 

P R E M E R L I N 600 CE® see. . .Trifluralin 

PREMIER® see. . . Imidacloprid 
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P R E M I S E see. 

PRENTOX® 

PRENTOX® 

PRENTOX® 

PRENTOX® 

PRENTOX® 

PRENTOX® 

PRENTOX® 

see. 

see. 

see. 

see. 

see. 

see. 

see. 

Imidacloprid 

.Aldrin 

.Dichlorvos 

.Dieldrin 

.Malathion 

.Methoxychlor 

.Pyrethrins or Pyrethrum 

.Rotenone 

P R E N T O X CARBAMATE® see. . .Propoxur 

PREP® s e e . . .Ethephon 

P R E P A R A T I O N 125® see. . .Nitrofen 

PRE-SAN® see. . .Bensulide 

P R E S C R I B E ™ see. . . Imidacloprid 

P R E S P E R S I O N , 75 UREA® see. . .Urea 

PREVAIL® see. . .Cypermethrin 

PREVAIL® see. . .Metalaxyl 

PREVENOL® see. . .Bithionol 

P R E V E N O L 1® see. . .Trichlorophenols 

PREVENTAL® see. 

PREVENTOL® see. 

PREVENTOL® see. 

PREVENTOL® see. 

P R E V E N T O L GD® 

P R E V E N T O L GDC" 

. .Dichlorophene 

. .jP-Chloro-zw-Cresol 

. .Dichlorophene 

. .Tebuconazole 

s e e . . .Dichlorophene 
δ see. . .Dichlorophene 

P R E V E N T O L - 0 Extra® s e e . . .o-Phenylphenol 

P R E V E N T O L P® see. . .Pentachlorophenol 

PREVEX® see. . .Propamocarb Hydrochlor ide 

PREVICUR® see. . .Propamocarb Hydrochlor ide 

PREVIEW® s e e . . .Chlorimuron-ethyl 

PREVIEW® see. . .Metribuzin 

PREZERVIT® s e e . . .Dazomet 

PRIDE® see. . .Fluridone 

PRILTOX® see. . .Pentachlorophenol 

-Naphthaleneacet ic Acid 

.Metolachlor 

PRIMACOL® see. . . 

PRIMAGRAM® see. 

PRIMAPIN® see. . .Prometryn 

P R I M A T E L S® see. . .Simazine 

PRIMATOL® s e e . . .Amitrole 

PRIMATOL® see. . .Atrazine 

PRIMATOL® see. . .Prometon 

P R I M A T O L P® see. . .Propazine 

PRIMATOL-Q® see. . .Prometryn 

P R I M A T O L S® see. . .Simazine 

PRIMATOP® see. . .Atrazine 

PRIMAZE® s e e . . .Atrazine 

PRIMAZE® s e e . . .Prometryn 

PRIMEXTRA® see. . .Metolachlor 

PRIM1C1D® see. . .Pirimiphos-Ethyl 

Primifosethy! see. . .Pirimiphos-Ethyl 

PR1MIN® s e e . . .Isolan® 

PRIMISIL® see. . .Diatomaceous Earth 

PRIMOLE® s e e . . .Atrazine 

PRIMOTEC® see. . .Pirimiphos-Ethyl 

PRIMO® see. . .Cimectacarb 

PRIMO® W S B see. . .Cimectacarb 

PRINCEP® see. . .Simazine 

PRINCEP® 80W see. . .Simazine 

PRINICID® s e e . . .Pirimiphos-Ethyl 

.Sodium Arsenite 

PRIODERM® see. . .Malathion 

PRISM® see. . .Clethodim 

PRO 330® C L E A R THIN S P R E A D see. . .Ammonia 

PROBE® see. . .Methazole 

PROCLAIM® see. . .Emamectin Benzoate 

Proconazole see. . .Propiconazole 

PROCURE® see. . .Triflumizole 

PROCUTENE® see. . .Triclocarban 

P R O D A L U M N O L DOUBLE® see. 

PRODARAM® see. . .Ziram 

PRODIGY® see. . .Methoxyfenozide 

PROFALON® see. . .Linuron 

PROFAM® see. . .Propham 

PROFILE® see. . .Paclobutrazole 

PROFOS® see. . .Propham 

P R O F U M E A® see. . .Chloropicrin 

PRO-GIBB® see. . .Gibberell ic Acid 

PROGRESS® see. . .Ethofumesate 

PROGRESS® see. . .Phenmedipham 

PROGRESS® see. . .Desmedipham 

PRO-GRO® see. . .Thiram 

PRO GROW® see. . .Oxadiazon 

PROKARBOL® see. . .Dinitro-o-cresol ( D N O C ) 

PROKIL® see. . .Sodium Aluminum fluoride 

PROKIL® see. . .Dinoseb 

PROKIL® see. . .Malathion 

PROKIL® see. . .Naled 

PROKIL® see. . .Prometryn 

PROKIL® see. . .Terbutryn 

PROKIL® see. . .Trifluralin 

PROKIL® see. . .Ziram 

P R O K I L A M E T R Y N E 80W« 

P R O K I L A T R A Z I N E 80W® 

P R O K I L CRYOLITE® see. 

Fluoride 

PRO-KILL N E M A T O C I D E ® see. 

PROLATE® see. . .Phosmet 

PROMALIN® see. . .6-BenzaIdenine 

Promalin, component of (with Gibberell in D) see. . .6-

Benzaldenine 

PROMAR® see. . .Diphacione 

P R O - M A T E BARRICADE® see. . .Prodiamine 

PROMET® see. . .Prometryn 

PROMETONE® see. . .Prometon 

Prometrene see. . .Prometryn 

PROMETREX® see. . .Prometryn 

Prometrin see. . .Prometryn 

Prometryne ( U S D A ) see. . .Prometryn 

PROMIDIONE® see. . . Iprodione 

PRONONE® see. . .Hexazinone 

P R O - N O X FISH® see. . .Rotenone 

PROPACET® see. . .Quinclorac 

Propachlore s e e . . .Propachlor 

Propacloro (Spanish) see. . .Propachlor 

PRO-PACK® see. . .Bensulfuron-methyl 

PROPAL® see. . .Mecoprop 

Propanal, 2-methyl-2-(methylsulfonyl)- , O-

[ (methylamino)carbonyl]oxime see. . .Aldoxycarb 

see. . .Ametryn 

see. . .Atrazine 

. .Sodium Aluminum 

-Dichloropropene 



 

Propanal ,2-methyl-2-(methythio)- ,0-

[(methylamino)carbonyl]oxime see. . .Aldicarb 

Propanamide, /V-(3,4-Dichlorophenyl)- see. . .Propanil 

Propane, 1-chloro-l-nitro- see. . ,1 -Chloro- l -

Ni t ropropane 

Propane, l ,2-dibromo-3-chloro- see. 

Dibromochloropropane 

Propane, d ibromochloropropane see. 

Dibromochloropropane 

Propane, 1,2-dichloro- see. . .1 ,2-Dichloropropane 

Propanenitri le, 2-[(4-Chloro-6-(ethylamino)- l ,3 ,5- t r iazin-

2-yl)amino]-2-methyl- see. . .Cyanazine 

Propanenitri le, 2-[(4-Chloro-6-(ethylamino)-5- t r iazin-2-

yl)amino]-2-methyl- see. . .Cyanazine 

PROPANEX® see. . .Propanil 

Propanide see. . .Propanil 

P R O P A N I L MILENIA® see. . .Propanil 

Propanoic acid, 2-(4-chloro-2-methylphenoxy)- see. 

Mecoprop 

Propanoic acid, 2-[4-((6-chloro-2-

quinoxal inyl)oxy)phenoxy]- , ethyl ester see. .Quizalofop-

Ethyl 

Propanoic acid, 2-[4-((3-chloro-5-(tr if luoromethyl)-2-

pyridinyl)oxy)phenoxy]- , methyl ester see. . .Haloxyfop-

methyl 

Propanoic acid, 2 ,2-dichloro- see. . .Dalapon 

Propanoic acid, 2-(2 ,4-dichlorophenoxy)- see. 

Dichlorprop 

Propanoic acid, 2-[4-(2 ,4-dichlorophenoxy)phenoxy]- , 

methyl ester see. . .Diclofop-methyl 

Propanoic acid, 2-[4-((5-(tr if luoromethyl)-2-

pyridinyI)oxy)phenoxy]-,butyl ester see. . .Fluazifop-

butyl 

Propanol , oxybis- see. . .Isofenphos 

Propargil see. . .Propargite 

Propargita (Spanish) see. . .Propargite 

Propasin see. . .Propazine 

PROPAZIN® see. . .Propazine 

Propenal see. . .Acrolein 

2-Propenal see. . .Acrolein 

Prop-2-en- l -a l see. . .Acrolein 

2-Propenal , 3-phenyl-, (E)- see. . .Cinnamaldehyde 

Propenamide see. . .Acrylamide 

2-Propenamide propenamide see. . .Acrylamide 

1-Propene, 3-bromo- see. . .Allyl Bromide 

Propene, 1,3-dichloro- see. . .1 ,3-Dichloropropene 

1-Propene, 1,3-dichloro- see. . .1 ,3-Dichloropropene 

2-Propene- l , l -d io ld iace ta te see. . .Acrolein diacetate 

1-Propene, 3-isothiocyanato- see. . .Allyl lsothiocyanate 

Propenenitri le see. . .Acrylonitrile 

2-Propenenitri le see. . .Acrylonitrile 

Propenol see. . .Allyl Alcohol 

2-Propenol see. . .Allyl Alcohol 

2-Propen- l -o l see. . .Allyl Alcohol 

Propen- l -o l -3 see. . .Allyl Alcohol 

l -Propen-3-ol see. . .Allyl Alcohol 

2 -Propen- l -one see. . .Acrolein 
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2-Propene- l -thiol, 2 ,3-dichloro- ,di isopropylcarbamate 

see. . .Diallate 

2-Propene- l - th io l , 2,3,3-trichloro-, di isopropylcarbamate 

see. . .Triallate 

Propenyl Alcohol see. . .Allyl Alcohol 

2-Propenyl Alcohol see. . .Allyl Alcohol 

2-Propenyl lsothiocyanate see. . .Allyl lsothiocyanate 

PROPIMAX® see. . .Propiconazole 

PROP1NEBE® see. . .Propineb 

PROPINEX® see. . .Propazine 

Propionaldehyde, 2-methyl-2-(methyl th io)- ,0-

(methylcarbamoyl)oxime see. . .Aldicarb 

Propionanil ide, 3' ,4 '-Dich!oro- see. . .Propanil 

Propionic acid, 2-[4-((6-chloro-2-

benzoxazolyI)oxy)phenoxy],ethylester , (±)- see. 

Fenoxaprop-ethyl 

Propionic acid, 2-(4-chloro-2-methylphenoxy) see. 

Mecoprop 

Propionic acid, 2-[(4-chloro-o-tolyl)oxy]- see. .Mecoprop 

Propionic acid, 3,4-dichloroanil ide see. . .Propanil 

Propionic acid, 2-(2 ,4-dichlorophenoxy)- see. 

Dichlorprop 

Propionic acid, 2-(2-methyl-4-chlorophenoxy)- see. 

Mecoprop 

Propionic acid, 2-[e>-((5-(trifluoromethyl)-2-

pyridyl)oxy)phenoxy]- , butylester see. . .Fluazifop-butyl 

PROP-JOB® see. . .Propanil 

PROPOGON® see. . .Propoxur 

PROPON® see. . .Silvex 

PROPONEX-PLUS® see. . .Mecoprop 

PRO-PORTION® see. . .Sodium Fluoride 

PROPOTOX® see. . .Propoxur 

PROPOXYLOR® see. . .Propoxur 

PROPROP® see. . .Dalapon 

S-Propyl-yV-aethyl-yV-butyl-thiocarbamat (German) see. 

Pebuiate 

5-Propyl butylethylthiocarbamate see. . .Pebuiate 

S-Propyl-zV-butyl-iV-ethylthiolcarbamate see. . .Pebuiate 

iV-Propyl-yV-(2-chloroethyl)-2,6-dinitro-4-

trifluoromethylaniline see. . .Fluchloralin 

A / -Propyl-A , -(2-chloroethyl)-a,a,a-trifluoro-2,6-dinitro-/;-

toluidine see. . .Fluchloralin 

Propyl [3-(dimethylamino)propyl]carbamate 

monohydrochlor ide see. . .Propamocarb Hydrochloride 

^-Propyl dipropyl thiocarbamate see. . .Vernolate 

5-PropyI dipropyl ( thiocarbamate) see. . .Vernolate 

/V-Propyl-di-/V-propylthiolcarbamate see. . .Vernolate 

Propyl-/V,/V-dipropylthiolcarbamate see. . .Vernolate 

Propylene aldehyde see. . .Acrolein 

Propylenebis(di thiocarbamato)zinc see. . .Propineb 

Propylene chloride see. . .1 ,2-Dichloropropanc 

Propylene dichloride see. . .1 ,2-Dichloropropane 

α,/3-Propylene dichloride see. . .1 ,2-Dichloropropane 

Propylethylbutyl thiocarbamate see. . .Pebuiate 

Propyl-ethylbutyl thiocarbamate see. . .Pebuiate 

Propyl-ethyl-/V-butylthiocarbamate see. . .Pebuiate 

Propyl-/V-ethyl-/V-butylthiocarbamate see. . .Pebuiate 

/V-Propyl-/V-ethyI-yV-(/V-butyl)thiocarbamate see.Pebuiate 
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5-(/V-Propyl)-/vr-ethyl-/V-jV-butyl)thiocarbamate see. 

Pebulate 

6-(Propy]piperonyl)-butyl carbityl ether see. . .Piperonyl 

Butoxide 

6-Propylpiperonyl butyl diethylene glycol ether see. 

Piperonyl Butoxide 

Propyl thiopyrophosphate see. . .Aspon® 

5-Propy l-4-(2,5,8-tr ioxa-dodecyl)-1,3-benzodioxol 

(German) see. . .Piperonyl Butoxide 

2-Propynyl (£ ,£ ) -3 ,7 , l l - t r imethyl-2,4-dodecadienoate 

see. . .Kinoprene 

Prop-2-ynyl-3,7, l l - t r imethyl-2,4-dodecadienoate see. 

Kinoprene 

PROPYON® see. . .Propoxur 

Propyzamide see. . .Pronamide 

PROSEED® see. . .Hexaconazole 

PROSEVOR® 85 see. . .Carbaryl 

PROSPECT® see. . .Thifensulfuron Methyl 

P R O S T A R - 5 0 WP® see. . .Flutolanil 

PROTARS® see. . .Calcium Arsenate 

PRO-TECK® see. . .Oryzalin 

PROTEGE® see. . .Azaxystrobin 

P R O T E G E A L L E G I A N C E BAYTAN® see .Triadimeno! 

PROTEGE-ALLEGIANCE® W P see. . .Azaxystrobin 

P R O T E G E - F L SEED® A P P L I E D F U N G I C I D E see. 

Azaxystrobin 

PRO-TEX® see. . .Fentin Hydroxide 

PRO-TEK® see. . .Triadimefon 

PRO-TEX® see. . .Triphenyltin Compounds 

Prothromadin see. . .Warfarin 

Prothrombin see. . .Warfarin 

PROTREAT® see. . . Imidacloprid 

PROTUGAN® see. . . Isoproturon 

PROTURF® see. . .Bensulide 

PROTURF® see. . . Iprodione 

PRO-TURF® see. . .Thiophanate-Methyl 

PROVADA® see. . .Methiocarb 

PROVADO® see. . . Imidacloprid 

PROWL® see. . .Pendimethalin 

PROXITANE® see. . .Peracetic Acid 

PROXOL® see. . .Trichlorfon 

PROZINEX® see. . .Propazine 

Prussiate of soda see. . .Sodium Cyanide 

Prussic acid see. . .Hydrogen Cyanide 

P R Y F O N 6® see. . .Isofenphos 

PS® see. . .Chloropicrin 

Pseudourea see. . .Urea 

PSL® see. . .Leptophos 

m-Psopropylphenyl methylcarbamate see. . .Phenol, 3 - ( l -

methyethyl)- , methylcarbamate 

PS-SYSTOX® see. . .Demeton 

PT-515® see. . .D-Phenothrin 

PTC see. . .Phenylthiourea 

PTU, U 6324 see. . .Phenylthiourea 

PTZ® see. . .Phenothiazine 

PUMA® see. . .Fenoxaprop-ethyl 

PUNKASO® see. . .Ethofenprox 

PURALIN® see. . .Thiram 

PURASAN-SC-10® see. . .Phenylmercury Acetate 

P U R A T U R F 10® see. . .Phenylmercury Acetate 

PUREGRO® see. . .Oxythioquinox 

l - / / -Pur in-6-amine, /V-(2-furanylmethyl)- see. . .Kinetin 

(Cytokinin) 

l/Y-Purin-6-amine, /V-(phenylmethyl)- see. . .6-

Benzaldenine 

PURIVEL® see. . .Metoxuron 

PURSUIT® see. . .Dimethenamid 

PURSUIT,® (ammonium salt of) see. . . Imazethapyr 

P U R S U I T DG® Herbicide see. . . Imazethapyr 

PYDRIN ® see. . .Fenvalerate 

PYLON® see. . .Chlorfenapyr 

PYNAMIN® see. . .Allethrin 

PYRAMIN® see. . .Pyrazon 

PYRAMINE® see. . .Pyrazon 

PYNAMIN-FORTE® see. . .Allethrin 

PYNOSECT® see. . .Resmethrin 

PYRAMITE® see. . .Pyridaben 

Pyrazinol-O-ester with 0 , 0 - d i e t h y l phosphorothioate 

pyrazinol Ο ester see. . .Thionazin 

l / / -Pyrazole-3-carboni t r i !e , 5-amino- l - (2 ,6-dichloro-4-

(trif luoromethyl)phenyl)-4-[(trif luoromethyl)sulfinyl]-

see. . .Fipronil 

l /-/-Pyrazole-4-carboxylic acid see. . .Halosulfuron-

methyl 

PYRAZOLIUM® see. . .Difenzoquat 

l / / -PyrazoI ium, l ,2-dimethyl-3,5-diphenyl- , methyl 

sulfate see. . .Difenzoquat 

PYRAZON® see. . .Pyrazon 

PYRAZONE® see. . .Pyrazon 

PYRAZONL® see. . .Pyrazon 

PYRESIN® see. . Al le thr in 

PYRESOTE® see. . .Sodium Dichromate 

PYRESYN® see. . Al le thr in 

PYRETHERM® see. . .Resmethrin 

Pyrethrin I see. . .Pyrethrins or Pyrethrum 

Pyrethrin II see. . .Pyrethrins or Pyrethrum 

Pyrethrum flowers see. . .Pyrethrins or Pyrethrum 

P Y R E T H R U M INSECTICIDE® see. . .Pyrethrins or 

Pyrethrum 

PYRETRINER® see. . .Pyrethrins or Pyrethrum 

PYREXCEL® see. . .Allethrin 

3(2W)-Pyridazinone, 4 -ch loro-2- ( l , l -d imethyle thy l ) -5-

[ ( (4-( l , l -d imethyle thyl )phenyl)methyl ) th io]- see. 

.Pyridaben 

3(2H)-Pyridazinone, 4-chloro-5-(methylamino)-2-[3-

(tr if luoromethyl)phenyl]- see. . .Norflurazon 

3(2H)-Pyridazinone, 4-chloro-5-(methylamino)-2-(a.ci,ci-

trifluoro-m-tolyl)- see. . .Norflurazon 

Pyridimine phosphate see. . .Pir imiphos-Methyl 

4-Pyridinamine see. . .4-Aminopyridine 

Pyridinamine, 3-chloro-/V-[3-chloro-2,6-dinitro-4-

(tr if luoromethyl)phenyl]-5-(tr if luoromethyl)- see. 

Fluazinam® 

Pyridin-2,5-dicarbonsaeure-di-/V-propylester (German) 

see. . .Dipropyl Isocinchomeronate 

Pyridine, 4-amino- see. . .4-Aminopyridine 



 

3-Pyridinecarboxamide, yV-(2,4-difluorophenyl)-2-[3-

(tr i f luoromethyl)phenoxy]- see. . .Diflufenican 

3-Pyridinecarboxamide, 2-[((((4,6-dimethoxy-2-

pyrimidinyl)amino)carbonyl)amino)sulfonyl ] -A' ,A L 

dimethyl- see. . .Nicosulfuron 

2-Pyridine carboxylic acid, 4-amino-3,5,6-tr ichloro- see. 

Picloram 

2-Pyridinecarboxylic acid, 3,6-dichloro- see. .Clopyralid 

3-Pyridinecarboxylic acid, 2-(dif luoromethyl)-5-(4,5-

dihydro-2-thiazolyI)-4-(2-methylpropyl)-6-

(trifluoromethyl)-, methyl ester see. . .Thiazopry 

Pyridine, 2-chloro-6-(tr ichloromethyl)- see. . .Nitrapyrin 

3,5-Pyridinedicarbothioic acid, 2-(difluoromethyl)-4-(2-

methylpiOpyl)-6-(trifluoromethyl)-, 5,5-dimethyl ester 

see. . .Dithiopyr 

2,5-Pyridinedicarboxylic acid, dipropyl ester see. 

Dipropyl Isocinchomeronate 

Pyridine, 2 - [ l -methy l -2-(4-phenoxyphenoxy)ethoxy]-

see. . .Pyriproxyfen 

Pyridine, 3-( l -methyl-2-pyrrol idinyl)- see. . .Nicotine 

Pyridine, (s)-3-( l -methyl-2-pyrrol idinyl)- , and salts see. 

Nicot ine 

Pyridine, 3-( l -methyl-2-pyrrol idinyl)- , (S)-, sulfate (2:1) 

see. . .Nicotine Sulfate 

Pyridine, 3-( tetrahydro-l-methylpyrroI-2-yI) see.Nicotine 

2-Pyridinol, 3 ,5,6-tr ichloro- ,0-ester with Ο,Ο-

diethylphosphorothioate s e e . . .Chlorpyrifos 

4(l /- /)-Pyridinone, l -methyl-3-phenyl-5-[3-

(tr if luoromethyl)phenyl]- see. . .Fluridone 

4-Pyridylamine see. . .4-Aminopyridine 

PyridylmethyU/V'-jPflro-nitrophenyl urea see. . .Pyriminil 

A L 3-PyridyImethyl-A ' ' - /?-nitrophenylurea see. . .Pyriminil 

l - (3-Pyridylmethyl)-3-(4-ni trophenyl)urea see. .Pyriminil 

/J-Pyridyl-a-iV-methylpyrrolidine see. . .Nicotine 

2-Pyrimidinamine, 4-cyclopropyl-6-methyl- ,¥-phenyl-

see. . .Cyprodinil 

Pyrimidine, 2-chloro-4-(dimethylamino)-6-methyl- see. 

Crimidine 

2,4(1 H,3H)-Pyrimidinedione see. . .Bromacil 

2,4( 1 /Y,3/-/)-Pyrimidinedione, 5-chloro-3-( 1,1-

dimethylethy)-6-methyl- s e e . . .Terbacil 

5-Pyrimidinemethanol, a - (2-chlorophenyl) -a-(4-

chlorophenyl)- s e e . . .Fenarimol 

5-Pyrimidinemethanol, a -cyclopropyl -a- (4-

methoxyphenyl) see. . .Ancymidol 

5-Pyrimidinemethanol, a - ( l -methyle thy l ) -a - [4-

(tr if luoromethoxy)phenyl]- see. . .Flurprimidol 

4-Pyrimidinol, 2-(diethylamino)-6-methyl- , 0 -es te r with 

Ο,Ο-dimethyl phosphorothioate see. . .Pir imiphos-Methyl 

4-Pyrimidinol, 2-isopropyl-6-methyI-, O-ester with O.O-

diethylphosphorothioate see. . .Diazinon 

Pyrimidinone s e e . . .Hydramethylnon 

2 ( l / / ) -Pyr imid inone , tetrahydro-5,5-dimethyl- , [3-(4-

( t r i f luoromethyl)phenyl)- l - [2-(4-

(tr if luoromethyl)phenyl)ethenyl]-2-

propenyl idene]hydrazone see. . .Hydramethylnon 

Pyrimifos see. . .Pir imiphos-Methyl 

PYRIMOR® s e e . . .Pirimicarb 
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PYRINEX® see. . .Chlorpyrifos 

PYR1NURON® see. . .Pyriminil 

PYROCIDE® see. . .Allethrin 

Pyrophosphate de tetraethyle (French) see. . .TEPP 

Pyrophosphoric acid, octamethyl teraamide see. 

Octamethyl Diphosphoramide 

Pyrophosphorodi thioic acid, tetraethyl ester see. 

Sulfotepp 

Pyrophosphorodi thioic a c i d , 0 , 0 , 0 , 0 - t e t r a e t h y l ester see. 

Sulfotepp 

Pyrophosphorytetrakisdimethylamide see. . .Octamethyl 

Diphosphoramide 

l / / -Pyrrole-3-carboni tr i le , 4 -bromo-2-(4-chlorophenyl ) - l -

(ethoxymethyl)-5-(tr if luoromethyl)- see. . .Chlorfenapyr 

Pyrrolidine, l -methyl-2-(3-pyridyl)- , sulfate see. Nicotine 

Sulfate 

PYTHON® see. . .Flumetsulam 

PYTHON® see. . .Metribuzin 

PZEIDAN® see. . .DDT 

- Q -

Q-137® see. . .Ethylan 

QUADMEC® see. . .Sodium Methanearsonate ( M S M A ) 

Q U A D R I S OPTI® see. . Azaxys t rob in 

QUARTZ® see. . .Diflufenican 

Quecksi lber chlorid (German) see. . .Mercuric Chloride 

QUEL® s e e . . .Ancymidol 

QUELLADA® see. . .Lindane 

Q U E S T U R A N ® see. . .Dodine 

QUICK® see. . .Chlorophacinone 

QUICKPHOS® see. . .Aluminum Phosphide 

QUICKSAN® see. . .Phenylmercury Acetate 

Q U I C K TOX® see. . .Aluminum Phosphide 

QUILAN® see. . .Benefin 

QUILT® see. . .Azaxystrobin 

QUINALTAF® see. . .Quinalphos 

Quinclorac tech see. . .Quinclorac 

Quinofop-ethyl see. . .Quizalofop-Ethyl 

8-Quinolinecarboxylic acid(8-) , 3,7-dichloro-

see.Quinclorac 

Quinomethionate see. . .Oxythioquinox 

QUINONDO® see. . .Copper (II)-8-hydroxyquinoline 

QUINOPHOS® see. . .Methyl Parathion 

Quinosan see. . .Quintozene 

2,3-Quinoxalinedithiol , 6-methyl-, cyclic carbonate see. 

Oxythioquinox 

2,3-Quinoxalinedithiol ,6-methyl- , cyclic di thiocarbonate 

(ester) see. . .Oxythioquinox 

QUINTAR® see. . .Dichlone 

QUINTAR® 540F see. . .Dichlone 

Quintocene see. . .Quintozene 

Quintoceno (Spanish) see. . .Quintozene 

QUINTOX® see. . .Cholecalciferol 

QUINTOX® see. . .Dieldrin 
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R 

R 8® see. . .Methylmercuric Dicyanamide 

R 8 FUNGICIDE® see. . .Methylmercuric Dicyanamide 

R 10 see. . .Carbon Tetrachloride 

R40B1® see. . .Methyl Bromide 

R 50® see. . .DDT 

R 326® see. . .Dipropyl Isocinchomeronate 

R 717® see. . .Ammonia 

R 1303® see. . .Carbophanothion 

R 1504® see. . .Phosmet 

R 1513® see. . .Azinphos-ethyl 

R 1582® see. . .Azinphos-methyl 

R 1607® see. . .Vernolate 

R 1608® see. . .EPTC 

R 1910® see. . .Butylate 

R2061® see. . .Pebuiate 

R 2063® see. . .Cycloate 

R2170® see. . .Demeton-methyl 

R4461® see. . .Bensulide 

R 4572® see. . .Molinate 

R 5,158 see. . .Amiton 

R 6700® see. . . Isobenzan 

R 7165® see. . .Napropamide 

R 23979® see. . .Imazalil 

R 42211® see. . .Pirimiphos-Ethyl 

R 151993® see. . .Tefluthrin 

RABON® see. . .Tetrachlorvinphos 

RABOND® see. . .Tetrachlorvinphos 

RACET® see. . .Acephate 

RACUMIN® see. . .Coumatetralyl 

RADAPON® see. . .Dalapon 

RADAPON® see. . .2 ,2-Dichloropropionic Acid 

RADAR® see. . .Propiconazole 

RADAZIN® see. . .Atrazine 

RAD-E-CATE® see. . .Sodium Cacodylate 

RAD-E-CATE 25® see. . .Cacodyiic Acid 

RADIZINE® see. . .Atrazine 

RADOSAN® see. . .Methoxyethylmercuric Acetate 

RADOX® see. . .Allidochlor 

RADOXONE® TL see. . .Amitrole 

RAFEX® see. . .Dinitro-o-cresol ( D N O C ) 

RAFEX 35® see. . .Dinitro-o-cresol ( D N O C ) 

RAFLUOR® see. . .Sodium Fluoride 

RAID® see. . .Resmethrin 

RAID® M A X S T E R I L I Z E R DISCS see. . .Hydroprene 

RAIMONT® see. . .Phosphoric Acid 

RALLY® see. . .Myclobutanil 

R A L O 10® see. . .Cypermethrin 

RAMIK® see. . .Diphacione 

RAMIZOL® see. . .Amitrole 

RAMPAGE® see. . .Cholecalciferol 

RAMPART® see. . .Carbofuran 

RAMPART® see. . .Phorate 

RAMROD® see. . .Propachlor 

RAMROD® 65 see. . .Propachlor 

RAMUCIDE® see. . .Chlorophacinone 

RANAC® see. . .Chlorophacinone 

RANCHO® see. . .Mefenacet 

RANDOX® see. . .Allidochlor 

Raney copper see. . .Copper and Copper Compounds 

RANGER® see. . .Glyphosate 

Range oil see. . .Kerosene 

RANKOTEX® see. . .Mecoprop 

R A N T O X T® see. . .Allidochlor 

RAPHATOX® see. . .Dinitro-o-cresol ( D N O C ) 

RAPID® see. . .Pirimicarb 

R A P I D KILL 1® see. . .Diquat Dibromide 

RASAYANCHLOR® see. . .Butachlor 

Rasayansulfan see. . .Endosulfan 

RASCHIT® see. . .p-ChIoro-»7-Cresol 

RASCH1T K® see. . .p-Chloro-m-Cresol 

RASEN-ANICON® see. . ./>Chloro-//7-Cresol 

RASIKAL® see. . .Sodium Chlorate 

R A S O R I T E 65® see. . .Sodium Tetraborate 

RASSAPRON® see. . .Amitrole 

RASTOP® see. . .Difenacoum 

R A T & M I C E BAIT® see. . .Warfarin 

RATAFIN® see. . .Coumafuryl 

RATAK® see. . .Difenacoum 

R A T ARREST® see. . .Bromadiolone 

RAT-A-WAY® see. . .Coumafuryl 

RAT-A-WAY® see. . .Warfarin 

R A T B A N E 1080® see. . .Fluoroacetic Acid 

R A T B A N E 1080® see. . .Sodium Fluoroacetate 

RAT-B-GON® see. . .Warfarin 

RATE® see. . ./awi/tf-Cyhalothrin 

R A T FREE® see. . .Bromadiolone 

RAT-GARD® see. . .Warfarin 

RATIMUS® see. . .Bromadiolone 

Ratindan (Russia) see. . .Diphacione 

R A T KILLER® see. . .Diphacione 

RAT-O-CIDE® see. . .Warfarin 

RATOL® see. . .Zinc Phosphide 

RATOMET® see. . .Chlorophacinone 

RA TOX® see. . .Thallium Sulfate 

RATRICK® see. . .Difenacoum 

RATRON® see. . .Warfarin 

RATS-NO-MORE® see. . .Warfarin 

R A T S U L SOLUBLE® see. . .Warfarin 

Rattengiftkonserv (German) see. . .Thallium Sulfate 

RATTRACK® see. . .ANTU 

RAT-TU® see. . .ANTU 

RATTUNAL® see. . .Warfarin 

R A U C U M I N ® 5 7 see. . .Coumatetralyl 

RAVE® see. . .Sodium Dicamba 

RAVE® see. . .Triasulfuron 

RAVIAC® see. . .Chlorophacinone 

RAVYON® see. . .Carbaryl 

RAX® see. . .Warfarin 

RAXIL® see. . .Imazalil 

RAXIL® see. . .Metalaxyl 

RAXIL® see. . .Tebuconazole 

RAXIL® see. . .Thiram 

R A Z O L D O C K KILLER® see. . .MCPA 

RAZOR® see. . .Glyphosate 
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R A Z O R O O T E R II® see. . .Diquat Dibromide 

RB see. . .Parathion 

RBA 777® see. . .4-Chloro-3,5-xyIenol 

RCR S Q U I R R E L KILLER® see. . .Warfarin 

RD 406® see. . .Dichlorprop 

RD 4593® see. . .Mecoprop 

RD 6584® see. . .Dichloran 

RE 12420® see. . .Acephate 

RE 45601® see. . .Clethodim 

R E A D Y MASTER® see. . .Atrazine 

READY MASTER® see. . .Glyphosate 

Realgar see. . .Arsenic and Inorganic Arsenic 

Compounds 

REAL-KILL® see. . .Diquat Dibromide 

REBELATE® see. . .Dimethoate 

RECLAIM® see. . .Clopyralid 

RECLAIM s e e . . .Tebuthiuron 

RECONOX® s e e . . .Phenothiazine 

RECOP® s e e . . .Copper Oxychlor ide 

RECRUIT® see. . .Hexaflumuron 

Red copper oxide see. . .Cuprous Oxide 

REDDON® see. . .2,4,5-T 

REDDON® see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, 

Esters 

REDDOX® see. . .2,4,5-T 

REDDOX® see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, 

Esters 

REDEEM® see. . .Clopyralid 

REDEEM® see. . .Triclopry 

REDEEM® R & Ρ see. . .Triclopyr, Tr ie thylammonium 

Salt 

Red mercuric oxide see. . .Mercuric Oxide 

Red oxide of mercury s e e . . .Mercuric Oxide 

RED P A N T H E R see. . .Sodium Methanearsonate 

( M S M A ) 

Red phosphorus see. . .Phosphorus 

Red precipitate see. . .Mercuric Oxide 

RED-TOP® see. . .Propargite 

REDSKIN® see. . .Allyl Isothiocyanate 

REDUCYMOL® see. . .Ancymidol 

REED® LV 2,4-D s e e . . .2,4-D, isooctyl ester 

REED® LV 400 2,4-D see. . .2,4-D, isooctyl ester 

REED® LV 600 2,4-D see. . .2,4-D, isooctyl ester 

Refined solvent naphtha see. . .Naphthas 

REFLEX® see. . .Fomesafen 

REFLEX ® 2LC see. . .Fomesafen 

Refusal (Netherlands) see. . .Disulfiram 

REGALKADE® see. . .Prodiamine 

R E G A L O-O® see. . .Oxadiazon 

REGALSTAR® see. . .Oxadiazon 

REGENT® see. . .Fipronil 

REGLON® s e e . . .Diquat 

R E G L O N ® see. . .Diquat Dibromide 

REGLONE® see. . .Diquat 

REGLONE® see. . .Diquat Dibromide 

REGLOX® see. . .Diquat 

REGLOX® s e e . . .Diquat Dibromide 

REGULEX® see. . .Gibberell ic Acid 

REGULOX® see. . .Maleic Hydrazide 

R E G U L O X 50W® see. . .Maleic Hydrazide 

R E G U L O X W® see. . .Maleic Hydrazide 

RELAX® see. . .Gibberell ic Acid 

RELAY® see. . .Acetochlor 

RELDAN® see. . .Chlorpyrifos-methyl 

RELEASE® see. . .Gibberellic Acid 

RELIANCE® see. . .Chlorimuron-ethyl 

RELIANCE® see. . .Thifensulfuron Methyl 

RELY® s e e . . .Triclopry 

R E M A S A N C H L O R O B L E M® see. . .Maneb 

REMEDY® see. . .Triclopry 

REMELT® see. . .Ronnel 

R E M O L TRF® see. . .o-Phenylphenol 

RENEGADE® see. . .a/pAa-Cypermethrin 

RENOUNCE® see. . .Cyfluthrin 

RENOVATE® see. . .Triclopyr, Tr ie thylammonium Salt 

RENTOKIL® see. . .Warfarin 

R E N T O K I L BIOTROL® see. . .Warfarin 

R E N T O K I L DEADLINE® see. . .Bromadiolone 

R E N T O K I L GASTION® see. . .Aluminum Phosphide 

R E N T O K I L F R A M FLY BAIT® see. . .Methomyl 

RENTOKILL® see. . .Methomyl 

REPAR® S T R E P T O M Y C I N see. . .Streptomycin 

REPELLENT-333® see. . .Dipropyl Isocinchomeronate 

REPPER-333® see. . .Dipropyl Isocinchomeronate 

REPULSE® see. . .Chlorothalonil 

RESCUE® s e e . . .Naptalam 

R E S C U E SQUAD® see. . .Sodium Fluoride 

RESIDOX® see. . .Atrazine 

RESISAN ® see. . .Dichloran 

RESITOX® see. . .Coumaphos 

Resmethrin, (±)- see. . .Resmethrin 

Resmethrin, (+)-(E),(Z)- see. . .Resmethrin 

Resmethrin, (+)-trans,eis- see. . .Resmethrin 

RESOLVE® see. . . Imazethapyr 

RESOLVE® see. . .Sodium Dicamba 

RESPOND® see. . .Resmethrin 

RESPONSAR® see. . .Cyfluthrin 

RES-Q® see. . .Hexachlorobenzene 

RESTORE® see. . .Propiconazole 

RETACEL® see. . .Chlormequat Chlor ide 

RETACIL® see. . .Chlormequat Chloride 

RETAIN® s e e . . .Aminoethoxyvinylglycine 

Hydrochloride 

RETARD® see. . .Maleic Hydrazide 

R E T A R D E R ΒΑ® see. . .Benzoic Acid 

R E T A R D E R W® see. . .Salicylic Acid 

RETARDEX® see. . .Benzoic Acid 

REVENGE® sec. . .Dalapon 

REVENGE® see. . .Potassium Nitrate 

REWARD® see. . .Diquat 

REWARD® see. . .Diquat Dibromide 

REWARD® sec. . .Vernolate 

REZIFILM® see. . .Thiram 

RH-315 RAPIER® see. . .Pronamide 

RH-787® see. . .Pyriminil 

RH-893® see. . .Octhilinone 
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RH-915® see. . 

RH-2915® see 

R H - 3 8 6 6 r 

RH-5992' 

RH-6201 

RH-7592 1 

RH-7592-2F 1 

RH-7988® 

.Oxyfluorfen 

. .Oxyfluorfen 

. .Myclobutanil 

. .Tebufenozide 

. .Acifluorfen 

. .Fenbuconazole 

see. . .Fenbuconazole 

see. . .Triazamate 

see. 

see. 

see. 

see. 

RH-7988-25W® see. . .Triazamate 

Rhenogran ETU see. . .Ethylene Thiourea 

RHIZOPON® see. . . Indole-3-Butyric Acid 

RHIZOPON® Β R O O T I N G P O W D E R see. . . 1 -

Naphthaleneacet ic Acid 

R H O D A C A L ABSA® see. . .Dodecylbenzenesulfonic 

Acid 

Rhodanin S-62 (Czech) see. . .Ethylene Thiourea 

RHODEN® see. . .Propoxur 

RHODIA® see. . .2,4-D 

RHODIA-6200® see. . .Amiton 

RHOD1ACHLOR® see. . .Heptachlor 

RHODIACID® see. . .Ziram 

RHODIACUIVRE® see. . .Copper Oxychloride 

RHODIANEHE® see. . .Maneb 

RHODIA-RP-11974® see. . .Phosalone 

RHODIASOL® see. . .Parathion 

RHOD1ATOX® see. . .Parathion 

RHOD1ATROX® see. . .Parathion 

RHOMENE® see. . .MCPA 

RHONOX® see. . .MCPA 

R I C E C O see. . .Molinate 

R1CECO TOUCHE® see. . .Propanil 

R1CHLORONATE® s e e . . .Trichloronate 

Richonic acid see. . .Dodecylbenzenesulfonic Acid 

RICIFON® see. . .Trichlorfon 

R I C K E T O N ® see. . .Cholecalciferol 

RID-A-MITE® see. . .Chlorobenzilate 

RIDECT® see. . .Methomyl 

R1DEON® see. . .Diphenamid 

RIDOMIL® see. . .Metalaxyl 

R I D O M I L 2E® see. . .Metalaxyl 

R I D O M I L GOLD/BRAVO® see. . .Chlorothalonil 

R I D O M I L GOLD/BRAVO® see. . .Metalaxyl 

RIFLE® s e e . . .Primisulfuron-Methyl 

R1MIDIN® see. . .Fenarimol 

RIMOSIDEN® see. . .Streptomycin 

RIOGEN® s e e . . .Phenylmercury Acetate 

RIOMITSIN® see. . .Oxytetracycline Calcium 

RIPCORD® see. . .Cypermethrin 

RIPENTHOL® see. . .Endothall 

RISELECT® see. . .Propanil 

RITSIFON® see. . .Trichlorfon 

RIVAL® see. . .Thiabendazole 

RIVERDALE® see. . .Clopyralid 

RIVERDALE® see. . .Metsulfuron-methyl 

RIVERDALE® see. . .Sodium Methanearsonate ( M S M A ) 

RIVERDALE® see. . .Sulfometuron-Methyl 

R I V E R D A L E CORSAIR® see. . .Chlorsulfuron 

R I V E R D A L E DTDA® S E L E C T I V E H E R B I C I D E see. 

Triclopyr, Tr ie thylammonium Salt 

R I V E R D A L E H O R S E P O W E R ® see. . .Triclopyr, 

Tr ie thylammonium Salt 

R I V E R D A L E TAHOE® see. . .Triclopry 

RIVERSIDE® see. . .Sodium Methanearsonate ( M S M A ) 

R O 13-5223® see. . .Fenoxycarb 

R O A C H SALT® see. . .Sodium Fluoride 

R O B A N II AG® see. . .Zinc Phosphide 

ROCKY® s e e . . .Endosulfan 

ROCYPER® s e e . . .Cypermethrin 

RODALON® see. . .Zilkonium Chloride 

RODAZIM® see. . .Carbendazim 

R O D E N T CAKE® see. . .Diphacione 

RODENTEX® see. . .Warfarin 

RODENTIN® see. . .Coumatetralyl 

RODEN-TROL® see. . .Warfarin 

RODEO® see. . .Glyphosate 

R O D E S C O I N S E C T POWDER® see. . .Lindane 

RO-DETH® see. . .Warfarin 

RODEX® see. . .Fluoroacetamide 

RO-DEX® see. . .Strychnine 

RODEX® see. . .Warfarin 

R O D E X BLOX® see. . .Warfarin 

RODY® see. . .Fenpropathrin 

ROFON® see. . .Triadimefon 

ROGODAN® see. . .Dimethoate 

ROGODIAL® see. . .Dimethoate 

ROGODIAL® see. . .Phenthoate 

ROGOR® see. . .Dimethoate 

ROGUE® see. . .Propanil 

RO-KO® s e e . . .Rotenone 

ROLL-FRUCT® see. . .Ethephon 

Roman vitriol see. . .Copper Sulfate 

RONALINE-FL® see. . .Vinclozolin 

RON A M ID® see. . .Pronamide 

RO-NEET® see. . .Cycloate 

RO-NEET®-6E see. . .Cycloate 

RO-NEET® 10G see. . .Cycloate 

RON I LAN® see. . .Vinclozolin 

RONILAN-DF® see. . .Vinclozolin 

RONIT® see. . .Cycloate 

RON ONE® see. . .Rotenone 

RONSTAR® see. . .Oxadiazon 

R O O T G U A R D see. . .Diazinon 

ROOTGRO® see. . . Indole-3-Butyric Acid 

ROOTONE® see. . . Indole-3-Butyric Acid 

ROOTONE® see. . .1-Naphthaleneacetamide 

ROOTONE® see. . . 1-Naphthaleneacetic Acid 

ROOTONE® see. . .Thiram 

ROP 500 F® see. . . Iprodione 

RO-PE® L see. . .Thymol 

ROPHOSATE® see. . .Glyphosate 

ROQUAT® s e e . . .Mepiquat Chloride 

ROSANIL® see. . .Propanil 

ROSETONE® sec. . .1-Naphthaleneacetamide 

RO-SULFIRAM® see. . .Disulfiram 

ROSULFURON® see. . .Metsulfuron-methyl 



 

Synonym and Trade Name-Cross Index 1151 

ROTACIDE® s e e . . .Rotenone 

ROTATE® see. . .Bendiocarb 

ROTEFIVE® see. . .Rotenone 

ROTEFOUR® see. . .Rotenone 

Rotenon see. . .Rotenone 

Rotenone, hydrogenated see. . .Rotenone 

Rotenona (Spanish) see. . .Rotenone 

ROTESSENOL® see. . .Rotenone 

ROTILIN® see. . .Linuron 

ROTOX® see. . .Methyl Bromide 

ROTRAZ® see. . .Amitraz 

R O U G H & R E A D Y M O U S E MIX® see. . .Warfarin 

ROUNDUP® s e e . . .Glyphosate 

ROUT® s e e . . .Bromacil 

R O U T ® see. . .Oryzalin 

ROUT® s e e . . .Oxyfluorfen 

ROVAN® see. . .Ronnel 

ROVRAL® see. . . Iprodione 

ROVOKIL® see. . .Ethoprop 

ROXION® see. . .Dimethoate 

R O Y A L BRAND® see. . .Aldrin 

R O Y A L BRAND® see. . .Dieldrin 

R O Y A L B R A N D BEAN T O X 82® see. . .Toxaphene 

R O Y A L M H 30® s e e . . .Maleic Hydrazide 

R O Y A L SLO-GRO® see. . .Maleic Hydrazide 

R O Y A L TMTD® see. . .Thiram 

ROYSTER® see. . .Aldrin 

ROZOL® see. . .Chlorophacinone 

ROZTOCZOL® see. . .Tetradifon 

ROZTOZOL® see. . .Tetradifon 

RP 11974® see. . .Phosalone 

RP 17623® see. . .Oxadiazon 

RP 26019® see. . . Iprodione 

RPA 90946® see. . .Cyclanilide 

RPA 201772® see. . .Isoxaflutole 

RPH® see. . .Thiabendazole 

RS 141® see. . .Chlordimeform 

(R)-S 3308® see. . .Diniconazole 

RTU 1010 ® s e e . . .Quintozene 

R T U - B A Y T A N - T H I R A M ® see. . .Thiram 

RTU F L O W A B L E S O Y B E A N FUNGICIDE® see. 

Thiram 

RTU-V1TAVAX EXTRA® see. . .Imazalil 

RTU-VITAVAX-EXTRA® see. . .Thiabendazole 

RU-11484® see. . .Resmethrin 

RU 22974® see. . .Deltamethrin 

RU-25472® see. . .Tralomethrin 

RU-25474® see. . .Tralomethrin 

Rubber solvent see. . .Naphthas 

RUBIGAN® see. . .Fenarimol 

RUBITOX® see. . .Phosalone 

Ruby arsenic see. . .Arsenic and Inorganic Arsenic 

Compounds 

RUELENE® see. . .Crufomate 

RUGBY® see. . .Cadusafos 

RUKSEAM® see. . . D D T 

RUMETAN® see. . .Zinc Phosphide 

RUNCATEX® see. . .Mecoprop 

Rutralin see. . .Butralin 

RYCELAN® see. . .Oryzalin 

RYCOPEL® see. . .Cypermethrin 

RYDEX® see. . .Prodiamine 

RYOMYCIN® see. . .Oxytetracycline Calcium 

RYZELAN® see. . .Oryzalin 

RYZUP® see. . .Gibberellic Acid 

- S ¬ 

S 95® see. . .Dalapon 

S 112A® see. . .Fenitrothion 

S 276® see. . .Disulfoton 

S 847® see. . .Barban 

S 1065® s e e . . .Metolcarb 

S 1315® see. . .Dalapon 

S 1844® s e e . . .Esfenvalerate 

S 1942® see. . .Bromophos 

S 2225® see. . .Bromophos-ethyl 

S 2539® see. . .D-Phenothrin 

S 2703® see. . .Cyphenothrin 

S 2703 FORTE® see. . .Cyphenothrin 

S 2940® see. . .Phenthoate 

S 3206® see. . .Fenpropathrin 

S 3308 L® see. . .Diniconazole 

S 4075® see. . .Phenmedipham 

S 4084® see. . .Cyanofos 

S 5602® see. . .Fenvalerate 

S 5602 ALPHA® see. . .Esfenvalerate 

S 5660® see. . .Fenitrothion 

S 6900® see. . .Formothion 

S 7131® see. . .Procymidone 

S 9318® see. . .Pyriproxyfen 

S 10165® see. . .Propanil 

S 15733® see. . .Mefluidide 

S 31183® see. . .Pyriproxyfen 

SA® see. . .Salicylic Acid 

Saatbenizfungizid (German) see. . .Hexachlorobenzene 

SABER® see. . . /a /Wa-Cyhalothr in 

SABET® see. . .Cycloate 

SABRE® see. . .Bromoxynil 

SACEMID® see. . .Acetochlor 

SADH® see. . .Daminozide 

SADOFOS® see. . .Malathion 

SADOPHOS® see. . .Malathion 

SADOPLON® see. . .Thiram 

SAFARI® see. . .Triflusulfuron-Methyl 

SAFAST® s e e . . .Omethoate 

SAFIDON® see. . .Phosmet 

SAFROTIN® see. . .Propetamphos 

S ARARAT® see. . .Warfarin 

SAKKIMOL® see. . .Molinate 

SALANNIN® see. . .Azadirachtin 

Salicylic acid, isopropyl ester, O-ester with O-ethyl 

isopropylphosphoramidothioate see. . .Isofenphos 

SALITHIEX® see. . .Procymidone 

Salt arsenate of lead see. . .Lead Arsenate 

Saltpeter s e e . . .Potassium Nitrate 
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Saltpeter see. . .Potassium Nitrite 

Saltpetre see. . .Potassium Nitrate 

SALVO® see. . .Cacodylic Acid 

SALVO® see. . .2,4-D 

S A L V O LIQUID® see. . .Benzoic Acid 

S A L V O POWDER® see. . .Benzoic Acid 

SAMURAI® see. . . /awc/a-Cyhalothrin 

SAN-582H® see. . .Dimethenamid 

SAN-619F® see. . .Cyproconazole 

SAN-845H® see. . .Sodium Dicamba 

SAN 244 I® see. . .Formothion 

SAN 6538 I® see. . .Quinalphos 

SAN 6626 I® see. . .Quinalphos 

SAN 6913 I® see. . .Formothion 

SAN 9789 H® see. . .Norflurazon 

SAN-52139® see. . .Propetamphos 

SAN 71071® see. . .Formothion 

SAN 97895® see. . .Norflurazon 

SANACHLOR®® see. . .Alachlor 

SANASEED® see. . .Strychnine 

SANCAP® see. . .Dipropetryn 

SANCOPAX® see. . .Ametryn 

SANDEA® see. . .Halosulfuron-methyl 

SANDOLIN® see. . .Dinitro-o-cresol ( D N O C ) 

S A N D O L I N A® see. . .Dinitro-o-cresol ( D N O C ) 

SANDOZ® 6538 see. . .Quinalphos 

SANDOZ® 52139 see. . .Propetamphos 

SANG GAMMA® see. . .Lindane 

SANHYUUM® see. . .Ethylene Dibromide 

S A N I C L O R 30 ® see. . .Quintozene 

SANITIZED® B R A N D see. . .Triclosan 

S A N I T I Z E D SPG® see. . .Phenylmercury Acetate 

SANMARTON® see. . .Fenvalerate 

SANMITE® see. . .Pyridaben 

SANOCID® see. . .Hexachlorobenzene 

SANOCIDE® see. . .Hexachlorobenzene 

SANOS® see. . .Glyphosate 

SANQUINON® see. . .Dichlone 

SANSEAL® see. . .Captafol 

SANSON® see. . .Nicosulfuron 

SANSPOR® see. . .Captafol 

SANTAR® see. . .Mercuric Oxide 

SANTAR-SM® see. . .Captafol 

SANTOBANE® see. . .DDT 

SANTOBRITE® see. . .Pentachlorophenol 

SANTOBRITE® see. . .Sodium Pentachlorophenate 

S A N T O B R I T E D® see. . .Sodium Pentachlorophenate 

SANTOCHLOR® see. . . /?ara-Dichlorobenzene 

S A N T O F L E X A® see. . .Ethoxyquin 

S A N T O F L E X AW® see. . .Ethoxyquin 

SANTOPHEN® see. . .Pentachlorophenol 

SANTOQUIN® see. . .Ethoxyquin 

SANTOQUINE® see. . .Ethoxyquin 

SANTOX® see. . .EPN 

SANVEX® see. . .Carboxin 

SANVEX® see. . .Cartap Hydrochlor ide 

SAOLAN® see. . .Isolan® 

SAP® see. . .Bensulide 

SAPECRON® see. . .Chlorfenvinphos 

SAPECRON® 10FGEC see. . .Chlorfenvinphos 

SAPECRON® 240 see. . .Chlorfenvinphos 

SAPHATE® see. . .Acephate 

SARCLEX® see. . .Linuron 

SAROLEX® see. . .Diazinon 

SATECID® see. . .Propachlor 

SATHON® see. . .Dienochlor 

S A T O X 20WSC® see. . .Trichlorfon 

SATURN® see. . .Thiobencarb 

SATURNO® see. . .Thiobencarb 

SAVAGE® see. . .2,4-D 

SAVEY® see. . .Hexythiazox 

SAVIT® see. . .Carbaryl 

SAX® see. . .Salicylic Acid 

SB 1528® see. . .Perfluidone 

SBP 1382 /BIOALLETHRIN C O N C E N T R A T E ® see. 

Allethrin 

SBP® 1382 see. . .Resmethrin 

d-trans-SBP® 1382 see. . .Resmethrin 

SBP®-1390 see. . .Resmethrin 

S.B. P E N I C K 1382® see. . .Resmethrin 

SC-110® see. . .Phenylmercury Acetate 

SC-0224® see. . .Sulfosate 

SC-12937® see. . .Azacosterol Dihydrochloride 

SCALA® see. . .Pyrimethanil 

SCARCLEX® see. . .Linuron 

S C A T H E P E A N U T H E R B I C I D E ® see. . .2 ,4-DES-

Sodium 

S C E P T E R O.T. HERBICIDE® see. . Acif luorfen 

Scheele's green see. . .Copper Arsenite 

Scheele's mineral see. . .Copper Arsenite 

S C H E R I N G 4072® see. . .Phenmedipham 

SCHERING® 34615 see. . .Promecarb 

SCHERING® 36056 see. . .Formetanate Hydrochloride 

SCHERING® 36268 see. . .Chlordimeform 

SCHERING® 38107 see. . .Desmedipham 

Schradan see. . .Octamethyl Diphosphoramide 

Schradane (French) see. . .Octamethyl Diphosphoramide 

Schultenite see. . .Lead Arsenate 

Schwefel (German) see. . .Sulfur 

Schwefelkohlenstoff (German) see. . .Carbon Disulfide 

Schweinfurtergruen (German) see. . .Paris Green 

Schweinfurt grun (German) see. . .Paris Green 

Schweinfurt green see. . .Copper Acetoarsenite 

SCIMITAR® see. . ./tf/Mcfa-Cyhalothrin 

SCORCH® see. . .Arsenic Acid 

SCORE® see. . .Difenoconazole 

SCORPION® see. . .Flumetsulam 

SCORPION® see. . .Clopyralid 

SCOTLENE® see. . .Mecoprop 

SCOURGE® see. . .Resmethrin 

SCOUT® see. . .Chlorpyrifos 

SCOUT® see. . .Tralomethrin 

SCOUT® X-TRA see. . .Tralomethrin 

SCUTL® see. . .Phenylmercury Acetate 

SCYTHE® see. . .Pelargonie Acid 

SD 345® see. . .Acrolein diacetate 
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SD 440' 

SD 1750® 

SD 2794® 

SD 3417® 

SD 3562« 

SD 4072® 

SD 4294® 

SD 490 

see. . 

see. 
1 see. 

see. 

see. 

see. 
B see. 

see. . 

SD 5532® see. 

SD 7859® see. 

SD 8447® see. 

SD 8530 ® see. 

SD 9129 see. . 

SD 9228® see. . 

SD 14114® see. 

SD 14999® 

SD 15418® 

SD41706® 

SD43775® 

S D 2 0 8 3 0 4 

see. . 

see. . 

see. . 

see. . 
1 see. 

Isobenzan 

.Dichlorvos 

.Aldrin 

.Dieldrin 

.Dicrotophos 

.Chlorfenvinphos 

.Crotoxyphos 

6-Benzaldenine 

.Chlordane 

.Chlorfenvinphos 

.Tetrachlorvinphos 

. .Trimethacarb 

Monocro tophos 

.Methiocarb 

Fenbutatin Oxide 

Methomyl 

Cyanazine 

Fenpropathrin 

Fenvalerate 

.Chlorethoxyfos 

SDDC see. . .Sodium Dimethyldi thiocarbamate 

SEBAC1L® see. . .Phoxim 

9,10-Secocholesta-5,7,10( 19)-trien-3-/J-ol see. 

Cholecalciferol 

9,10-Secocholesta-5,7,10( 19)-trien-3-ol, (3./J,5Z,7E)-

s e e . . .Cholecalciferol 

Secondary ammonium phosphate see. . A m m o n i u m 

Phosphate 

SECTAGON® see. . .Metham-Sodium 

SECTOR® see. . .Butralin 

SECURITY® see. . .Calcium Arsenate 

SECURITY® see. . .Lead Arsenate 

S E C U R I T Y TOX-SOL-6® see. . .Toxaphene 

SEDAGRI TRIFLURALIN® 480 see. . .Trifluralin 

Sedoneural see. . .Sodium Bromide 

SEEDOX® s e e . . .Bendiocarb 

SEEDTOX® see. . .Phenylmercury Acetate 

SEFFEIN® see. . .Carbaryl 

SEIS-TRES 6-3® see. . .Methyl Parathion 

SEIS-TRES 6-3® see. . .Parathion 

SELECRON® see. . .Profenfos 

SELECT® see. . .Clethodim 

SELECTIN® see. . .Prometryn 

SELECTIN-50® s e e . . .Prometryn 

SELECT-KIL® see. . .Sodium Methanearsonate ( M S M A ) 

SELEKTIN® see. . .Prometryn 

SELEPHOS® see. . .Parathion 

SELF POLISHING C O P O L Y M E R ® see. . .Cuprous 

Thiocyanate 

SELINON® see. . .Dinitro-o-cresol ( D N O C ) 

SELOXONE® see. . .Mecoprop 

SEL-OXONE® see. . .Mecoprop 

SEMASPORE® B A I T s e e . . .Nosema Locustae 

SEMEVIN® see. . .Thiodicarb 

Semicarbazide, thio- see. . .Thiosemicarbazide 

Semicarbazide, 3-Thio- see. . .Thiosemicarbazide 

S E M P R A CA® see. . .Halosulfuron-methyl 

SENATE® see. . .Terbutryn 

SENCOR® see. . .Metribuzin 

SENCORAL® see. . .Metribuzin 

SENCORER® see. . .Metribuzin 

SENCOREX® see. . .Metribuzin 

SENDER® see. . .Amitraz 

SENDRAN® see. . .Propoxur 

Senf oel (German) see. . .Allyl Isothiocyanate 

SENTINEL® sec. . . /awi/a-Cyhalothrin 

SENTINEL® see. . .Cyproconazole 

SENTINEL® see. . .Zilkonium Chloride 

S E N T R Y S O D I U M ACETATE® see. . .Sodium 

Diacetate 

SEPPIC MMD® see. . .MCPA 

SEPTENE® see. . .Carbaryl 

SEQUEL® see. . .Fenpyroximate 

SERADIX® see. . . Indole-3-Butyric Acid 

SERAPHOS® see. . .Propetamphos 

SERFUME® see. . .Carbon Disulfide 

S E R I T O X 50® see. . .Dichlorprop 

SES see. . .2 ,4-DES-Sodium 

SESAGARD® see. . .Prometryn 

Sesone see. . .2 ,4-DES-Sodium 

Sethoxydim cyclohexanone herbicide see. . .Sethoxydim 

SETRA PROWL® see. . .Propanil 

S E T R E F L U O M E T U R O N 80 WP® see. . .Fluometuron 

SEVIGOR® see. . .Dimethoate 

SEVIMOL® see. . .Carbaryl 

SEV1N® see. . .Carbaryl 

SEWARIN® see. . .Warfarin 

SEWIN® see. . .Carbaryl 

SF® 60 see. . .Malathion 

SH-66752® see. . .Propamocarb Hydrochlor ide 

SHA-105501® see. . .Tebuthiuron 

SHA 486300® see. . .Hydroprene 

SHAMOX® see. . .MCPA 

S H A R S T O P 204® see. . .Sodium 

Dimethyldi thiocarbamate 

SHED-A-LEAF® see. . .Sodium Chlorate 

S H E L L 345® see. . .Acrolein diacetate 

S H E L L 4402® see. . . Isobenzan 

SHELL 4072® see. . .Chlorfenvinphos 

SHELL® A T R A Z I N E 80W H E R B I C I D E see. 

SHELL SD 345® see. . .Acrolein diacetate 

S H E L L SD 3562® see. . .Dicrotophos 

S H E L L SD 4294® see. . .Crotoxyphos 

S H E L L SD 5532® see. . .Chlordane 

S H E L L SD 9129® see. . .Monocrotophos 

S H E L L SD 14114® see. . .Fenbutatin Oxide 

S H E L L U N D R A U T T E D A® see. . .Allyl Alcohol 

S H E L L W L 1650® see. . . Isobenzan 

SHERMAN® see. . .Chlormephos 

SHERPA® see. . .Cypermethrin 

SHIMMEREX® s e e . . .Phenylmercury Acetate 

SHIRLAN® see. . .Fluazinam® 

SHOLAY® see. . .Alachlor 

SHORTSTOP® see. . .EPTC 

SHORTSTOP® see. . .Terbutryn 

SHORT-STOP® see. . .Terbutryn 

.Atrazine 
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SIACARB® see. . .Thiobencarb 

SIALEX® see. . .Procymidone 

SIBUTOL® see. . .Bitertanol 

SIBUTOL® see. . .Fuberidazole 

SIBUTROL® see. . .Fuberidazole 

SICLOR® see. . .Chlorothalonil 

SIEGE® see. . .Hydramethylnon 

Silica, amorphous dia tomaceous earth see.Diatomaceous 

Earth 

Silicate(2-), hexafluoro-, d iammonium see. . .Ammonium 

Hexafluorosilicate 

Silicofluoruro amonico (Spanish) see. . .Ammonium 

Hexafluorosilicate 

Silicon dioxide (amorphous) see. . .Diatomaceous Earth 

SILOSAN® see. . .Pir imiphos-Methyl 

SILO® see. . .Difenacoum 

SILVACUR® see. . .Tebuconazole 

SILVANO® see. . .Hexachlorocyclohexanes 

SILVANO® see. . .Lindane 

SILVAPROP® 1 see. . .2,4-D, butoxyethyl ester 

TURFLON® see. . .2,4-D, butoxyethyl ester 

SILVEX HERBICIDE® see. . .Silvex 

SILVICIDE® see. . .Ammonium Sulfamate 

SILVI-RHAP® see. . .Silvex 

SILVISAR® see. . .Sodium Cacodylate 

SILVISAR® see. . .Sodium Methanearsonate ( M S M A ) 

SILVISAR 510® see. . .Cacodyiic Acid 

SILVISAR-550® see. . .Sodium Methanearsonate 

( M S M A ) 

SIMADEX® see. . .Simazine 

SIMANEX® see. . .Simazine 

SIMAZAT® see. . .Atrazine 

SIMAZAT® see. . .Simazine 

Simazina (Spanish) see. . .Simazine 

SIMAZINE® 80W see. . .Simazine 

SIMAZOL® see. . .Amitrole 

S I M F L O W PLUS® see. . .Amitrole 

S1M-TROL® see. . .Simazine 

SINAFID M-48® see. . .Methyl Parathion 

SINBAR® see. . .Terbacil 

SINFLOWAN® see. . .Trifluralin 

SINID® see. . .Rotenone 

SINITUHO® see. . .Pentachlorophenol 

SINOX® see. . .Dinitro-o-creso! ( D N O C ) 

SINOX GENERAL® see. . .Dinoseb 

SINURON® see. . .Linuron 

SIPAXOL® see. . .Pendimethalin 

SIPCAM® see. . .Prodiamine 

SIPCAM® UK R O V E R 5000 see. . .Chlorothalonil 

SIPCAVIT® see. . .Thiophanate-Methyl 

SIPERIN® see. . .Cypermethrin 

S IPTOX I® see. . .Malathion 

Siran hydrazinu (Czech) see. . .Hydrazine Sulfate 

SISTAN® see. . .Metham-Sodium 

S I X T Y - T H R E E SPECIAL E.C. INSECTICIDE® 

see.Methyl Parathion 

S ΚΑΝ Ε M8® see. . .Octhil inone 

SKATER® see. . .Metamiton 

SKIRMISH® see. . .Chlorimuron-ethyl 

S K W 20010 see. . .Forchlorfenuron 

S K W 83010® see. . .Cyanamide 

SL-236® see. . .Fluazifop-butyl 

Slaked lime see. . .Calcium Hydroxide 

Slaker rejects see. . .Calcium Carbonate 

SLAYMOR® see. . .Bromadiolone 

Slimicide see. . .Acrolein 

SLIMICIDE see. . .Octhilinone 

SLO-GRO® see. . .Maleic Hydrazide 

SLOW-FE® see. . .Ferrous Sulfate 

SLUG-GETA® see. . .Methiocarb 

SLUG-TOX® see. . .Metaldehyde 

S M D C see. . .Metham-Sodium 

S M D C (dihydrate)® see. . .Metham-Sodium 

SMEESANA® see. . .ANTU 

SMFA see. . .Sodium Fluoroacetate 

SMIDAN® see. . .Phosmet 

SMITE® see. . .Sodium Azide 

S M O K E ' E M ® see. . .Potassium Nitrate 

SMT® see. . .Fenitrothion 

SMUT-GO® see. . .Hexachlorobenzene 

SN 46® see. . .Dinex 

SN 316® see. . .Promecarb 

SN-475® see. . .Desmedipham 

SN 34615® see. . .Promecarb 

SN 36056® see. . .Formetanate Hydrochlor ide 

SN 36268® see. . .Chlordimeform 

SN-38107® see. . .Desmedipham 

SN 38584® see. . .Phenmedipham 

SN 49537® see. . .Thidiazuron 

SN 100309® see. . .Pyrimethanil 

SNAPSHOT® see. . .Isoxaben 

SNAPSHOT® see. . .Oryzalin 

SNIECIOTOX® see. . .Hexachlorobenzene 

SNIP® see. . .Dimetilan 

SNIP FLY® see. . .Dimetilan 

SNIPPER® see. . . lndole-3-Butyric Acid 

SNP see. . .Parathion 

Sobenate see. . .Sodium Benzoate 

SOBIN® A M M O N I U M S U L F A M A T E see. .Ammonium 

Sulfamate 

Soda chlorate see. . .Sodium Chlorate 

S O D AN IT® see. . .Sodium Arsenite 

Sodio (clorato di) (Italian) see. . .Sodium Chlorate 

Sodio, fluoracetato di (Italian) see. . .Sodium 

Fluoroacetate 

Sodium acid acetate see. . .Sodium Diacetate 

Sodium acid pyrophosphate see. . .Trisodium Phosphate 

Sodium aluminofluoride see. . .Sodium Aluminum 

Fluoride 

Sodium aluminum fluoride see. . .Sodium Aluminum 

fluoride 

Sodium benzoic acid see. . .Sodium Benzoate 

Sodium borate see. . .Borax and Boric Acid 

Sodium borate anhydrous see. . .Sodium Tetraborate 

Sodium borate decahydrate see. . .Sodium Tetraborate 

Sodium borate see. . .Sodium Metaborate 



 

Sodium cacodylate tr ihydrate see. . .Sodium Cacodylate 

Sodium (chlorate de) (French) see. . .Sodium Chlorate 

Sodium 2-chloro-6-(4,6-dimethoxypyrimidin-2-yl thio) 

benzoate s e e . . .Pyri thiobac-Sodium 

Sodium Coumadin see. . .Warfarin 

Sodium cyanide,solid see. . .Sodium Cyanide 

Sodium cyanide, solution see. . .Sodium Cyanide 

Sodium dicambate see. . .Sodium Dicamba 

Sodium 3,6-dichloro-o-anisate see. . .Sodium Dicamba 

Sodium 3,6-dichloro-2-methoxybenzoate see. . .Sodium 

Dicamba 

Sodium-2-(2,4-dichlorophenoxy)ethyl sulfate s e e . . .2,4-

DES-Sodium 

Sodium-2,4-dichlorophenoxyethyl sulphate see. . .2,4-

DES-Sodium 

Sodium-2,4-dichlorophenyl cellosolve sulfate see. . .2,4-

DES-Sodium 

Sodium dihydrogen phosphate see. . .Trisodium 

Phosphate 

Sodium dimethylaminecarbodithioate see. . .Sodium 

D i methy 1 d ith iocarbamate 

Sodium-4-(dimethylamino)benzenediazosulfonate see. 

Fenaminosulf 

Sodium-4-(dimethylamino)benzenediazosulphonate see. 

Fenaminosulf 

Sodium-/>(dimethylamino)benzenediazosulphonate see. 

Fenaminosulf 

Sodium-jD-(dimethylamino)benzenediazosulfonate sodium 

s e e . . .Fenaminosulf 

Sodium dimethylaminocarbodi thioate see. . .Sodium 

Dimethyldi thiocarbamate 

Sodium-[4-(dimethylamino)phenyl]diazenesulfonate see. 

Fenaminosulf 

Sodium dimethylarsinate see. . .Sodium Cacodylate 

Sodium dimethyl arsonate see. . .Sodium Cacodylate 

Sodium dimethylcarbamodithioate see. . .Sodium 

Dimethyldi thiocarbamate 

Sodium dimethyldi thiocarbamate see. . .Sodium 

Dimethyldi thiocarbamate 

Sodium yV,/V-dimethyldithiocarbamate see. . .Sodium 

Dimethyldi thiocarbamate 

Sodium dioxoarsenate see. . .Sodium Arsenite 

Sodium fluoacetate s e e . . .Sodium Fluoroacetate 

Sodium fluoacetic acid see. . .Sodium Fluoroacetate 

Sodium fluoaluminate see. . .Sodium Aluminum Fluoride 

Sodium fluoracetate see. . .Sodium Fluoroacetate 

Sodium fluoracetate de (French) see. . .Sodium 

Fluoroacetate 

Sodium hexafluoroaluminate see. . .Sodium Aluminum 

Fluoride 

Sodium hydrofluoride see. . .Sodium Fluoride 

Sodium metaarsenite see. . .Sodium Arsenite 

Sodium metaborate ( N a B 0 2 ) see. . .Sodium Metaborate 

Sodium metam see. . .Metham-Sodium 

Sodium metham see. . .Metham-Sodium 

Sodium 2-methoxy-3,6-dichlorobenzoate see. . .Sodium 

Dicamba 
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Sodium Λ'-methylaminodithioformate see. . .Metham-

Sodium 

Sodium /V-methylaminomethanethionothiolate see. 

Metham-Sodium 

Sodium methylcarbamodithioate see. . .Metham-Sodium 

Sodium methyldi thiocarbamate see. . .Metham-Sodium 

Sodium /V-methyldithiocarbamate see. . .Metham-Sodium 

Sodium monofluoride see. . .Sodium Fluoride 

Sodium monofluoroacetate see. . .Sodium Fluoroacetate 

Sodium monomethyldi th iocarbamate see. . .Metham-

Sodium 

Sodium PCP see. . .Sodium Pentachlorophenate 

Sodium pentachlorophenol see. . .Sodium 

Pentachlorophenate 

Sodium pentachlorophenolate see. . .Sodium 

Pentachlorophenate 

Sodium pentachlorophenoxide see. . .Sodium 

Pentachlorophenate 

Sodium, (pentachlorophenoxy)- see. . .Sodium 

Pentachlorophenate 

Sodium pentachlorphenate see. . .Sodium 

Pentachlorophenate 

Sodium phosphate see. . .Trisodium Phosphate 

Sodium phosphate, anhydrous see. . .Trisodium 

Phosphate 

Sodium phosphate , dibasic see. . .Trisodium Phosphate 

Sodium phosphate , monobasic see. . .Trisodium 

Phosphate 

Sodium phosphate , tribasic see. . .Trisodium Phosphate 

Sodium salt of cacodyiic acid see. . .Sodium Cacodylate 

Sodium salt of 3,6-dichloro-o-anisic acid see. . .Sodium 

Dicamba 

Sodium tellurate(IV) see. . .Sodium Tellurite 

Sodium tetraborate see. . .Borax and Boric Acid 

Sodium tetraborate decahydrate see. . .Sodium 

Tetraborate 

Sodium warfarin see. . .Warfarin 

SO-FLO® see. . .Sodium Fluoride 

Sofril see. . .Sulfur 

S O G A T O X DUST® 22 see. . .Metolcarb 

Sohnhofen stone see. . .Calcium Carbonate 

SOILBROM® see. . .Ethylene Dibromide 

SOILFUME® see. . .Ethylene Dibromide 

SOIL FUNGICIDE®-1823 see. . .Chloroneb 

SOK® see. . .Carbaryl 

SOLACOL® see. . .Validamycin 

S O L A S A N 500® see. . .Metham-Sodium 

SOLDEP® see. . .Trichlorfon 

S O L E S A N 500® see. . .Metham-Sodium 

SOLFAC® see. . .Cyfluthrin 

SOLFARJN® see. . .Warfarin 

SOLGARD® see. . .Pirimiphos-Ethyl 

SOLICAM® see. . .Norflurazon 

SOLO® see. . .Naptalam 

SOLO® see. . .Trifluralin 

SOLUBACTER® see. . .Triclocarban 

SOLUBOR® see. . .Sodium Tetraborate 

SOLUCRYL® see. . .Thiram 
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SOLUGLACIT® see. . .Paraoxon 

S O L U T I O N C N C E N T R E E T271® see. . .Amitrole 

SOLVAN® see. . .Diphacione 

SOLVEZINC® see. . .Zinc Sulfate Heptahydrate 

SOLVEZINK® see. . .Zinc Sulfate Heptahydrate 

SOLVIREX® see. . .Disulfoton 

SOMETAM® see. . .Metham-Sodium 

SOMILAN® see. . .Ethalfluralin 

SOMONIC® see. . .Methidathion 

SOMONIL® see. . .Methidathion 

SONAC® see. . .Phosphoric Acid 

SONACIDE® see. . .Glutaraldehyde 

SONALAN® see. . .Ethalfluralin 

SONALEN® see. . .Ethalfluralin 

SONAR® see. . .Fluridone 

S O N E T see. . .Hexaflumuron 

SOPRABEL® see. . .Lead Arsenate 

SOPRANEBE® see. . .Maneb 

SOPRATHION® see. . .Parathion 

SOREXA® see. . .Difenacoum 

S O R E X A PLUS® see. . .Warfarin 

S O R E X C R 1 ® see. . .Warfarin 

SOREX G O L D E N FLY BAIT® see. . .Methomyl 

SOTIPOX® see. . .Trichlorfon 

SOUFRAMINE® see. . .Phenothiazine 

Soufre (French) see. . .Sulfur 

Soufre micronise (French) see. . .Sulfur 

Soufre sublime (French) see. . .Sulfur 

S O W B U G & C U T W O R M BAIT® see. . .Paris Green 

SOXINAL-PZ® see. . .Ziram 

S O X I N O L 22® see. . .Ethylene Thiourea 

SOXINOL-PZ® see. . .Ziram 

S O Y G A R D W I T H PROTEGE® see. . .Azaxystrobin 

SP-1103 see. . .Tetramethrin 

S Ρ A N N IT® see. . .Chlorpyrifos 

SPANON® see. . .Chlordimeform 

SPANONE® see. . .Chlordimeform 

SPARIC® see. . .Dinoseb 

SPARTAN® see. . .Sulfentrazone 

SPEARHEAD® see. . .Diflufenican 

SPECTRACIDE® see. . .Diazinon 

SPECTRO® see. . .Thiophanate-Methyl 

S P E N C E R S-6538® see. . .Quinalphos 

S P E N C E R S-6900® see. . .Formothion 

SPERLOX-S® see. . .Sulfur 

SPERLOX®-Z see. . .Zineb 

Spersul thiovit see. . .Sulfur 

SPIKE® see. . .Tebuthiuron 

SPIN-AID® see. . .Phenmedipham 

SPIN-OUT® see. . .Copper Hydroxide 

SPIN O U T 400® see. . .Copper Carbonate , Basic 

SPINNAKER® see. . .Triadimenol 

Spinrite arsenic see. . .Arsenous Oxide 

SPIRE® see. . .Propiconazole 

SPIRIT® see. . .Primisulfuron-Methyl 

Spirit of Hartshorn see. . .Ammonia 

SPLENDOR® see. . .Tralkoxydim 

SPONTOX® see. . .2,4,5-T 

SPONTOX® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

SPOR-KIL® see. . .Phenylmercury Acetate 

S P O T L E S S (XE-779L)W® see. . .Diniconazole 

SPOTRETE® see. . .Thiram 

SPOTRETE-F® see. . .Thiram 

Spotting solvent see. . .Stoddard Solvent 

SPRA-CAL® see. . .Calcium Arsenate 

SPRAKIL® see. . .Tebuthiuron 

S P R A Y C O N C E N T R A T E ® see. . .Malathion 

S P R A Y - T R O L BRANCH® see. . .Warfarin 

SPRING-BAK® see. . .Nabam 

SPRING-K® see. . .Ammonium Nitrate 

SPRITZ-HORMIN/2 ,4-D® see. . .2,4-D 

SPRITZ-HORMIT/2 ,4-D® see. . .2,4-D 

SPRITZ-RAPIDIN® see. . .Lindane 

SPROUT-STOP® see. . .Maleic Hydrazide 

SPRUEHPFLANZOL® see. . .Lindane 

SPUR® see. . .Fluvalinate 

SPURGE® see. . .Dinoseb 

SQ 1489® see. . .Thiram 

SQ 4609® see. . .6-Benzaldenine 

SQUADRON® see. . .Pendimethalin 

S Q U A D R O N A N D Q U A D R A N G L E MANEX® see. 

Maneb 

SR 73® see. . .Clonitralid 

SR 406® see. . .Captan 

SRA 5172® see. . .Methamidophos 

SRA-7312® see. . .Quinalphos 

SRA 12869® see. . .Isofenphos 

SRA 128691® see. . .Isofenphos 

SRANAN-SF-X® see. . .Thiram 

SROLEX® see. . .Diazinon 

SSI see. . .Tebuthiuron 

SS-PYDRIN® see. . .Esfenvalerate 

ST-9551® see. . .Pyridate 

STABILAN® see. . .Chlormequat Chloride 

STAFAST® see. . .1-Naphthaleneacet ic Acid 

STA-FAST® see. . .Silvex 

STA-FRESH® see. . .Thiabendazole 

STA-FRESH 615® see. . .Sodium 

Dimethyldi thiocarbamate 

STAM® see. . .Propanil 

STAM®F-34 see. . .Propanil 

STAM® LV 10 see. . .Propanil 

STAMPEDE® 3E see. . .Propanil 

STAMPRO® see. . .Sulfometuron-Methyl 

S T A M SUPERNOX® see. . .Propanil 

STAN DAK® see. . A l d o x y c a r b 

Standard lead arsenate see. . .Lead Arsenate 

STANDOUT® see. . .Glyphosate 

STANDOUT® see. . . Imazethapyr 

Stannane, acetoxytr iphenyl- (U.S. EPA) see.Triphenyltin 

Compounds 

Stannane, chlorotr iphenyl- see. . .Triphenyltin 

Compounds 

Stannane, hydroxytr iphenyl- see. . .Fentin Hydroxide 
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Stannane, hydroxytr iphenyl- see. . .Triphenyltin 

Compounds 

Stannane, tr ibutylchloro- see. . .Tributyltin Chloride 

Stannane, tributylfluoro- see. . .Tributyltin Fluoride 

Stannol, t r iphenyl- see. . .Triphenyltin Compounds 

Stannol, t r iphenyl- see. . .Fentin Hydroxide 

STAPLE® see. . .Pyri thiobac-Sodium 

STARANE® s e e . . .Fluroxypyr 1-methylheptyi Ester 

S T A R B A R C A T T L E DUST® see. . .Phosmet 

STARFIRE® s e e . . .Paraquat 

STATHION® see. . .Parathion 

STATURE® see. . .Dimethomorph 

STATUS® see. . .Acifluorfen 

STAUFFER-2790® see. . .Fonofos 

S T A U F F E R ASP-51® see. . .Aspon® 

S T A U F F E R CAPTAN® see. . .Captan 

S T A U F F E R FERBAM® see. . .Ferbam 

S T A U F F E R N 521® see. . .Dazomet 

S T A U F F E R N 3049® see. . .Trichloronate 

S T A U F F E R R-1303® see. . .Carbophanothion 

S T A U F F E R R 1504® see. . .Phosmet 

S T A U F F E R R 1608® see. . .EPTC 

S T A U F F E R R-1910® see. . .Butylate 

S T A U F F E R R-2061® see. . .Pebuiate 

S T A U F F E R R 4,572® see. . .Molinate 

STAY-FLO® see. . .Sodium Fluoride 

STAY KLEEN® see. . .Linuron 

STCC 4904210 see. . .Ammonia 

STCC 4921565 see. . .Ethion 

STEADFAST® see. . .Nicosulfuron 

Steenkoolteerrolie-disti l laat (Dutch) see. . .Naphthas 

STELADONE® see. . .Chlorfenvinphos 

STELLER® see. . .Lactofen 

STEMPOR® see. . .Carbendazim 

STERIFORM® see. . .Formaldehyde 

STERILITE HOP DEFOLIANT® see. . .Anthracene 

STERILIZING G A S E T H Y L E N E O X I D E 100%® see. 

Ethylene Oxide 

STERISEAL LIQUID-40® see. . .Sodium 

Dimethyldi thiocarbamate 

STERLING® see. . .Pymetrozine 

Stibnite see. . .Stibine 

STIFLE® see. . .Butralin 

STIK® see. . .1-Naphthaleneacet ic Acid 

STIMULATE® see. . .Gibberellic Acid 

STINGER® see. . .Clopyralid 

S T I P E N D see. . .Chlorpyrifos 

STIROFOS® see. . .Tetrachlorvinphos 

STOCKADE® see. . .Cypermethrin 

S T O C K GUARD® s e e . . .Flucythrinate 

STOMP® see. . .Pendimethalin 

STOPAETHYL® see. . .Disulfiram 

STOP-DROP® see. . .1-Naphthaleneacetic Acid 

STOPETYL® see. . .Disulfiram 

STOPETHYL® see. . .Disulfiram 

STOP-SCALD® see. . .Ethoxyquin 

STORCIDE® s e e . . .Chlorpyrifos-methyl 

STORM® see. . .Acifluorfen 

S T O R M see. . .Bentazon 

STORM® see. . .Difenacoum 

Straight run kerosene see. . .Kerosene 

STRATEGO® see. . .Propiconazole 

STRATEGY® see. . .Clomazone 

STRAZINE® T R I A Z I N E A 1294 see. . .Atrazine 

STREL® see. . .Propanil 

STREPCEN® s e e . . .Streptomycin 

STREPCIN® see. . .Streptomycin Sulfate 

STREP-GRAN® see. . .Streptomycin Sulfate 

STREPSULFAT® see. . .Streptomycin Sulfate 

Streptomycin A see. . .Streptomycin 

Streptomycin sesquisulfate see. . .Streptomycin Sulfate 

S T R E P T O M Y C I N SULFATE® see. . .Streptomycin 

Sulfate 

S T R E P T O M Y C I N S U L P H A T E B.P® see.Streptomycin 

Sulfate 

Streptomycine see. . .Streptomycin 

Streptomycinum see. . .Streptomycin 

Streptomyzin (German) see. . .Streptomycin 

STREPTOREX® see. . .Streptomycin Sulfate 

STREPVET® see. . .Streptomycin Sulfate 

STREUNEX® see. . .Lindane 

Stricnina (Italian) see. . .Strychnine 

STRIKER® see. . .Diuron 

STRIKER® IE see. . .Deltamethrin 

S T R O B A N E T® see. . .Toxaphene 

S T R O B A N E Τ 90® see. . .Toxaphene 

Strychnidin-10-One see. . .Strychnine 

Strychnidin-10-one, 2 ,3-dimethoxy-(9CI) see. . .Brucine 

Strychnin (German) see. . .Strychnine 

Strychnine, 2 ,3-dimethoxy- see. . .Brucine 

Strychnos see. . .Strychnine 

STUDAFLOUR® see. . .Sodium Fluoride 

STUNTMAN® see. . .Maleic Hydrazide 

STYPTYSAT® s e e . . .Capsaicin 

SU S E G U R O CARPIDOR® see. . .Trifluralin 

SUBDUE® see. . .Metalaxyl 

SUBITEX® see. . .Dinoseb 

Sublimat (Czech) see. . .Mercuric Chloride 

Succinic acid, dimethyl hydrazide see. . .Daminozide 

Succinic acid, mercapto- , Diethyl ester, S-ester with Ο,Ο-

dimethyl phosphorodi thioate see. . .Malathion 

SUCHLOR® see. . .Dichlorvos 

SUCKER-STUFF® see. . .Maleic Hydrazide 

SUFOS® see. . .Monocrotophos 

SUL-CIDE® see. . .Sulfur 

Sulema (Russian) see. . .Mercuric Chloride 

SULFAMATE® see. . .Ammonium Sulfamate 

Sulfamato amonico (Spanish) see. . .Ammonium 

Sulfamate 

Sulfamic acid, monoammonium salt see. . .Ammonium 

Sulfamate 

Sulfaminsaure (German) see. . .Ammonium Sulfamate 

Sulfanilamide, 3,5-dinitro-/VJ,A' , '-dipiOpyl- see. .Oryzalin 

Sulfanilylcarbamic acid, methyl ester see. . .Asulam 

Sulfate de cuivre (French) see. . .Copper Sulfate 

Sulfate de nicotine (French) see. . .Nicotine Sulfate 
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Sulfurous acid, d iammonium salt see. . .Ammonium 

Sulfite 

Sulfurous acid, 2 - [4- ( l , l -d imethyle thy l )phenoxy] 

cyclohexyl 2-propynyl ester see. Propargite 

Sulfurous acid, monoammonium salt see. . A m m o n i u m 

Sulfite 

SULGEN® see. . .Dodine 

SULKOL® see. . .Sulfur 

Sulphabutin see. . .Busulfan 

SULPHE1MIDE® see. . .Captafol 

Sulphocarbonic anhydride see. . .Carbon Disulfide 

SULPHOS® see. . .Parathion 

Sulphoxide see. . .Sulfoxide 

Sulphuric acid, cadmium salt see. . .Cadmium Sulfate 

Sulphuryl difluoride see. . .Sulfur Fluoride 

Sulphuryl fluoride see. . .Sulfur Fluoride 

SULSOL® see. . .Sulfur 

SULTRACOB® see. . .Copper Sulfate 

SUMETHRIN® see. . .D-Phenothrin 

SUMI-ALFA® see. . .Esfenvalerate 

SUM1-ALPHA® see. . .Esfenvalerate 

SUM1BOTO® see. . .Procymidone 

SUMICIDE® see. . .Fenvalerate 

SUMIC1DIN® see. . .Fenvalerate 

S U M I C I D I N Α-ALPHA® see. . .Esfenvalerate 

SUMICIDINE® see. . .Fenvalerate 

SUMICROS® see. . .Procymidone 

SUMI-EIGHT® 12.5 W P see. . .Diniconazole 

SUM1FLEECE® see. . .Fenvalerate 

SUMIFLY® see. . .Fenvalerate 

SUMILARV® see. . .Chlorfenapyr 

SUMILARV® s e e . . .Pyriproxyfen 

SUM1LEX® see. . .Procymidone 

SUMIPOWER® see. . .Fenvalerate 

SUMISCLEX® see. . .Procymidone 

SUMITHION® see. . .Fenitrothion 

SUMITHRIN® see. . .D-Phenothrin 

SUMITICK.® see. . .Fenvalerate 

S U M I T O M O S®4084 see. . .Cyanofos 

SUMITOMO® SP-1103 see. . .Tetramethrin 

SUMITOX® see. . .Malathion 

SUMMIT® see. . .Dicamba 

SUMMIT® see. . .Triadimenol 

SUN-BUGGER® see. . .Resmethrin 

SUNCIDE® see. . .Propoxur 

SUNTOL® see. . .Coumaphos 

SUP'ORATS® see. . .Bromadiolone 

SUP'R FLO® s e e . . .Diuron 

SUP'R FLO® s e e . . .Maneb 

SUP 'R-FLO F E R B A M FLOWABLE® see. . .Ferbam 

Superarsonate see. . .Sodium Methanearsonate ( M S M A ) 

SUPER-CAID® see. . .Bromadiolone 

SUPERCARB,TRITICOL® see. . .Carbendazim 

S U P E R C E L 3000® see. . .Urea 

S U P E R CRAB-E-RAD-CALAR® see. . .Calcium 

Methanearsonate 

SUPER DAL-E-RAD® see. . .Calcium Methanearsonate 

SUPER-DENT® see. . .Sodium Fluoride 

Sulfate de zinc (French) see. . .Zinc Sulfate Heptahydrate 

Sulfate of copper see. . .Copper Sulfate 

Sulfatep see. . .Sulfotepp 

Sulfato aluminico (Spanish) see. . .Aluminum Sulfate 

Sulfato de cobre (Spanish) see. . .Copper Sulfate 

Sulfato de nicotina (Spanish) see. . .Nicotine Sulfate 

Sulfato de talio (Spanish) see. . .Thallium Sulfate 

Sulfato ferrico (Spanish) see. . .Ferric Sulfate 

Sulfato ferroso (Spanish) see. . .Ferrous Sulfate 

SULFENTRAZONE® s e e . . .Sulfentrazone 

SULFENTRAZONE® (F6285) 4F see. . .Sulfentrazone 

Sulferrous see. . .Ferrous Sulfate 

SULFIDAL® see. . .Sulfur 

Sulfite amonico (Spanish) s e e . . .Ammonium Sulfite 

SULFLOX® see. . .Sulfur 

Sulfmethmeton-methyl s e e . . .Tribenuron-Methyl 

SULFOCARB® see. . .Aldoxycarb 

Sulfometuron methyl see. . .Sulfometuron-Methyl 

Sulfone aldoxycarb see. . .Aldicarb 

Sulfone, p-chlorophenyl 2,4,5-tr ichlorophenyl see. 

Tetradifon 

Sulfone-2,4,4' ,5-tetrachIorodiphenyl sulfone see. 

Tetradifon 

SULFONIM1DE® s e e . . .Captafol 

Sulfonium, trimethyl-, salt with N-

(phosphonomethyl)glycine (1:1) see. . .Sulfosate 

Sulfonyl fluoride see. . .Sulfur Fluoride 

SULFORON® see. . .Sulfur 

SULFOX-CIDE® see. . .Sulfoxide 

Sulfoxyl see. . .Sulfoxide 

Sulframin acid 1298 see. . .Dodecylbenzenesulfonic Acid 

Sulfur difluoride dioxide see. . .Sulfur Fluoride 

Sulfuric acid, a luminum salt see. . .Aluminum Sulfate 

Sulfuric acid, cadmium(2+) salt see. . .Cadmium Sulfate 

Sulfuric acid, cadmium(II) salt see. . .Cadmium Sulfate 

Sulfuric acid, copper(2+) Salt (1:1) see. . .Copper Sulfate 

Sulfuric acid, dithallium (+1) salt see. . .Thallium Sulfate 

Sulfuric acid, dithallium (I) sal t(8CI,9CI) see. . .Thallium 

Sulfate 

Sulfuric acid, iron salt (1:1) see. . .Ferrous Sulfate 

Sulfuric acid, iron(2+) salt (1:1) s e e . . .Ferrous Sulfate 

Sulfuric acid, iron(3+) salt (3:2) see. . .Ferric Sulfate 

Sulfuric acid, iron(II ) salt (1:1) see. . .Ferrous Sulfate 

Sulfuric acid, iron(III) salt (3:2) see. . .Ferric Sulfate 

Sulfuric acid, monourea adduct see. . .Monocarbamide 

Dihydrogen Sulfate 

Sulfuric acid, thallium salt see. . .Thallium Sulfate 

Sulfuric acid, tha l l ium( l+) sa l t ( l :2) see. . .Thallium 

Sulfate 

Sulfuric acid, thall ium(I) sa l t ( l :2) see. . .Thallium Sulfate 

Sulfuric acid, zinc salt see. . .Zinc Sulfate Heptahydrate 

Sulfuric oxyfluoride see. . .Sulfur Fluoride 

Sulfurous acid, 2-(/?-/er/-butylphenoxy)cyclohexyI-2-

propynyl ester see. . .Propargite 

Sulfurous acid 2-(p- /er t -butylphenoxy)- l -methyle thyl-2-

chloroethyl ester see. . .Aramite 

Sulfurous acid cyclic ester with 1,4,5,6,7,7-hexachloro-5-

norborene-2,3-dimethanol see. . .Endosulfan 
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S U P E R DE-SPROUT® see. . .Maleic Hydrazide 

S U P E R D WEEDONE® see. . .2,4-D 

SUPER D WEEDONE® see. . .2,4,5-T 

SUPER D WEEDONE® see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

SUPER G R E E N A N D WEED® see. . .Mecoprop 

SUPER K-GRO® see. . .Diquat Dibromide 

SUPERLYSOFORM® see. . .Formaldehyde 

S U P E R M A N M A N E B F® see. . .Maneb 

S U P E R MOSSTOX® see. . .Dichlorophene 

SUPERNEEM® see. . .Azadirachtin 

SUPERNOX® see. . .Propanil 

S U P E R O R M O N E CONCENTRE® see. . .2,4-D 

SUPERQUIK® see. . .Monocarbamide Dihydrogen 

Sulfate 

SUPER RODIATOX® see. . .Parathion 

SUPER-ROZOL® see. . .Bromadiolone 

S U P E R S P R O U T STOP® see. . .Maleic Hydrazide 

SUPERSECT® see. . .Cypermethrin 

S U P E R TIN 4L® see. . .Fentin Hydroxide 

SUPER TIN 4L® see. . .Triphenyltin Compounds 

SUPERYACHT® see. . .Cuprous Thiocyanate 

SUPOERTOX® see. . .Mecoprop 

SUPONA® see. . .Chlorfenvinphos 

SUPONE® s e e . . .Chlorfenvinphos 

SUPRACIDE® see. . .Methamidophos 

SUPRATHION® see. . .Methidathion 

SUPREND® see. . .Prometryn 

SUQUIN® see. . .Quinalphos 

SURCOPUR® see. . .Propanil 

SUREFIRE® see. . .Paraquat 

SURFLAN® see. . .Oryzalin 

SURPASS® see. . .Acetochlor 

SURPASS® see. . .Vernolate 

SURPASS®-E see. . .Vernolate 

SURPRACIDE® see. . .Methidathion 

SURPUR® s e e . . .Propanil 

SUSVIN® see. . .Monocrotophos 

SUTAN® see. . .Butylate 

SUTATHION® see. . .Tr iazophos 

SUTAZINE® see. . .Butylate 

SUTOX® see. . .Copper Oxychlor ide 

SUZI® see. . .Triphenyltin Compounds 

SUZON® see. . .Diazinon 

SUZU H® see. . .Fentin Hydroxide 

SUZU H® see. . .Triphenyltin Compounds 

SVOVEL® see. . .Sulfur 

SVOVL® see. . .Sulfur 

S W A T I N S E C T I C I D E - M I T I C I D E ® see. .Phosphamidon 

Swebate see. . .Temephos 

Swedish green see. . .Copper Acetoarseni te 

Swedish green see. . .Copper Arsenite 

Swedish green see. . .Paris Green 

SWEEP® s e e . . .Chlorothalonil 

SWEEP® see. . .Glyphosate 

SWEEP® see. . .Paraquat 

SWIFT'S® G O L D B E A R 44 E S T E R see. . .2,4-D, 

isopropyl ester 

SWIPE® see. . .Methamidophos 

SWIPE 560 EC® see. . .Mecoprop 

SWITCH® see. . .Cyprodinil 

SYBOL® see. . .Pir imiphos-Methyl 

SYLLIT® see. . .Dodine 

SYLLIT® see. . .Oxythioquinox 

SYLLIT® 65 see. . .Dodine 

SYLVICOR® see. . .Cacodyiic Acid 

SYNBETAN-P® see. . .Phenmedipham 

S Y N C H E M I C A L S C O U C H A N D G R A S S KILLER® 

see. . .Dalapon 

SYNCHEMICALS® T O T A L W E E D KILLER 

see.Amitrole 

S Y N C H R O N C Y ® see. . .Chlorimuron-ethyl 

SYNCHRONY® see. . .Chlorimuron-ethyl 

SYNCHRONY® see. . .Thifensulfuron Methyl 

S Y N E R G I Z E D H-10® see. . .Arsenic Acid 

Synfloran see. . .Trifluralin 

SYNKLOR® see. . .Chlordane 

S Y N P R A N N® see. . .Propanil 

S Y N T H E T I C 3956® see. . .Toxaphene 

Synthetic mustard oil see. . .Allyl lsothiocyanate 

Synthetic Pyrethrins see. . .Allethrins 

SYNTHRIN® see. . .Resmethrin 

SYNTOX® see. . .Resmethrin 

SYNTOX® T O T A L W E E D K I L L E R see. . .Amitrole 

SYSTAM® s e e . . .Octamethyl Diphosphoramide 

SYSTEC® see. . .Thiophanate-Methyl 

SYSTEMIC® F U N G I C I D E see. . .Thiophanate-Methyl 

SYSTEMOX® see. . .Demeton 

SYSTHANE® see. . .Myclobutanil 

SYSTOPHOS® see. . .Octamethyl Diphosphoramide 

SYSTOX® see. . .Demeton 

S Y S T O X THIOL® see. . .Demeton 

SYTAM® see. . .Octamethyl Diphosphoramide 

SZKLARNIAK® see. . .Dichlorvos 

- T -

T-2® see. . .Trichlorobenzoic Acid 

T-5 B R U S H KIL® see. . .2,4,5-T 

T-47® see. . .Parathion 

T-1703® see. . .Isofluorphate 

T-2002® see. . .Dimefox 

TACKLE® see. . .Acifluorfen 

TAC-PLUS® see. . .Amitraz 

TAENIATOL® see. . .Dichlorophene 

TAFABAN® see. . .Chlorpyrifos 

TAFAZINE® see. . .Simazine 

TAFAZINE® 50-W see. . .Simazine 

TAG® see. . .Diquat 

TAG® see. . .Diquat Dibromide 

TAG® s e e . . .Phenylmercury Acetate 

TAG-HL-33® see. . .Phenylmercury Acetate 

T A H M A B O N ® see. . .Methamidophos 

ΤΑΚ® see. . .Malathion 

TALBOT® see. . .Lead Arsenate 

TALON® see. . .Chlorpyrifos 
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TALSTAR® see. . .Bifenthnn 

T A L S T A R L A W N & TREE® see. . .Bifenthnn 

TAMARIZ® see. . .Thiobencarb 

TAMARON® s e e . . .Methamidophos 

TAME® see. . .Fenpropathrin 

TAMEX® see. . .Butralin 

TAMRAGHOL® see. . .Copper Oxychlor ide 

TANDEM® s e e . . .Ethofumesate 

TANDEX® see. . .Karbutilate 

TAN ONE® see. . .Phenthoate 

TANOS® see. . .Cymoxanil 

TANZENE® see. . .Karbutilate 

TANZINE® see. . .Simazine 

TAOMYC1N® see. . .Oxytetracycline Calcium 

TAOMYXIN® see. . .Oxytetracycline Calcium 

T A P 9VP® see. . .Dichlorvos 

T A P 85® see. . .Lindane 

TAPHAZINE® see. . .Simazine 

TAREDAN® see. . .Cadusafos 

TARGA® s e e . . .Quizalofop-Ethyl 

TARGET® see. . .Dicamba 

TARGET® see. . .Mecoprop 

T A R G E T MSMA® see. . .Sodium Methanearsonate 

( M S M A ) 

TARSAN® see. . .Benomyl 

Tartar emetic see. . .Antimony Potassium Tartrate 

Tartaric acid, ant imony potassium salt see. . .Antimony 

Potassium Tartrate 

Tartarized antimony see. . .Antimony Potassium Tartrate 

Tartrated antimony s e e . . .Antimony Potassium Tartrate 

Tartrato de ant imonio y potasio (Spanish) see. .Antimony 

Potassium Tartrate 

TASK® see. . .Dichlorvos 

TASPA® see. . .Propiconazole 

TASTOX® s e e . . .Antimony Potassium Tartrate 

TAT® see. . .Chlordane 

T A T A MONO® see. . .Monocrotophos 

T A T A PAN I DA® s e e . . .Pendimethalin 

T A T CHLOR® 4 see. . .Chlordane 

TATD® see. . .Disulfiram 

TATTOO® s e e . . .Bendiocarb 

TATTOO® see. . .Propamocarb Hydrochlor ide 

TATUZINHO® see. . .Aldrin 

TAUFLUALINATE® see. . .Fluvalinate 

2 ,3 ,6-TBA see. . .Trichlorobenzoic Acid 

T B D Z s e e . . .Thiabendazole 

T B P see. . .Bithionol 

T B T P s e e . . .Tribufos 

T B Z see. . .Thiabendazole 

T B Z 6® see. . .Thiabendazole 

2,4,5-TC see. . .Silvex 

2 ,3 ,6-TCB s e e . . .Trichlorobenzoic Acid 

2 ,3 ,6-TCBA see. . .Trichlorobenzoic Acid 

T C C see. . .Triclosan 

TCC see. . .Triclocarban 

T C N B see. . .Tecnazene 

TCPA® s e e . . .Fenac 

2 ,4 ,5-TCPPA see. . .Silvex 

T C T H see. . .Cyhexatin 

T D 1771® see. . .Thiophanate-Methyl 

T D Z see. . .Thidiazuron 

T E A M see. . .Benefin 

TEAM® see. . .Trifluralin 

TEBUJECT® see. . .Tebuconazole 

TEBULAN® see. . .Dodine 

TEBULAN® see. . .Tebuthiuron 

T E C H N E T I U M T C 99M® see. . .Sulfur 

Technical chlorinated camphene , 6 7 - 6 9 % chlorine see. 

Toxaphene 

T E C H N I C A L CGA-169374® see. . .Difenoconazole 

Tecnazen (German) see. . .Tecnazene 

Tecnazene see. . .Tecnazene 

TECTO® see. . .Thiabendazole 

T E C T O 10P® see. . .Thiabendazole 

T E C T O 40F® see. . .Thiabendazole 

T E C T O RPH® see. . .Thiabendazole 

TEDION® see. . .Tetradifon 

T E D I O N V-18® see. . .Tetradifon 

T E D P see. . .Sulfotepp 

T E D T P see. . .Sulfotepp 

Tefluthrine see. . .Tefluthrin 

TEKKAM® see. . .1-Naphthaleneacet ic Acid 

TEKTAMER® see. . . l ,2 -Dibromo-2 ,4-d icyanobutane 

TEKWAISA® see. . .Methyl Parathion 

TELEFOS® see. . .Prothoate 

TELL® see. . .Primisulfuron-Methyl 

Telluric acid, disodium salt see. . .Sodium Tellurite 

Tel lurous acid, disodium salt see. . .Sodium Tellurite 

TELMICID® see. . .Dithiazanine Iodide 

TELMID® see. . .Dithiazanine Iodide 

TELMIDE® see. . .Dithiazanine Iodide 

TELODRIN® see. . . Isobenzan 

TELOK® see. . .Norflurazon 

TELONE® see. . .Chloropicrin 

TELONE® see. . .D-D mixture 

TELONE® see. . .1 ,3-Dichloropropene 

T E L O N E II® s e e . . .1 ,3-Dichloropropene 

TELONE® C see. . .Chloropicrin 

Telurito sodico (Spanish) see. . .Sodium Tellurite 

TELVAR® see. . .Diuron 

TELVAR® see. . .Monuron 

TELVAR® M O N U R O N see. . .Monuron 

TELVAR®-W M O N U R O N see. . .Monuron 

Temefos (Spanish) s e e . . .Temephos 

TEMIK® see. . .Aldicarb 

T E M I K 10 G® see. . .Aldicarb 

T E M I K SULFONE® see. . .Aldoxycarb 

Temophos see. . .Temephos 

TEMPO® see. . .Cyfluthrin 

TEMPO® see. . .Linuron 

TEMPO® 2 0 W P see. . .Cyfluthrin 

TEMPO® H see. . .Cyfluthrin 

TEMUS® see. . .Bromadiolone 

TENAC® see. . .Dichlorvos 

TENDEX® s e e . . .Propoxur 

Tendimethal in see. . .Pendimethalin 



 

TEN-EIGHTY® see. . .Sodium Fluoroacetate 

TENIATHANE® see. . .Dichlorophene 

TENIATOL® see. . .Dichlorophene 

TENN-PLAS® s e e . . .Benzoic Acid 

TENORAN® see. . .Chloroxuron 

TENUR1D® see. . .Disulfiram 

TENUTEX® see. . .Disulfiram 

T E P see. . .TEPP 

TERABOL® see. . .Methyl Bromide 

Teramethyl thiuram disulfide see. . .Thiram 

TERBUROX® see. . .Terbufos 

Terbutrazole see. . .Tebuconazole 

TERBUTREX® see. . .Terbutryn 

Terbutryne see. . .Terbutryn 

TERCYL® see. . .Carbaryl 

TERIAL® see. . .Chlorpyrifos 

TERMAFUME® see. . .Sulfur Fluoride 

TERMEX® see. . .Chlordane 

TERMIDE® see. . .Heptachlor 

TERMIDOR® see. . .Fipronil 

TERM-I-TROL® see. . .Pentachlorophenol 

TER-MIL® see. . .Chlorothalonil 

TERNIC® see. . .Aldicarb 

TERPAL® see. . .Ethephon 

TERPAL® see. . .Mepiquat Chloride 

Terpinene see. . .D-Limonene 

TERRA-COAT® see. . .Quintozene 

TERRACHLOR® see. . .Quintozene 

TERRACLOR® see. . .Phorate 

TERRACLOR® see. . .Quintozene 

T E R R A C L O R 30 G® see. . .Quintozene 

T E R R A C L O R S U P E R X® see. . .Etridiazole 

TERRACOAT® see. . .Etridiazole 

TERRAFLO® s e e . . .Etridiazole 

T E R R A F U N ® see. . .Quintozene 

TERRAFUNGINE® see. . .Oxytetracycline Calcium 

TERRAGUARD® see. . .Triflumizole 

TERRAKLENE® see. . .Paraquat 

T E R R A M A S T E R ® see. . .Etridiazole 

TERRAM1TSIN® see. . .Oxytetracycline Calcium 

TERRAMYCIN® see. . .Oxytetracycline Calcium 

TERRANEB® SP see. . .Chloroneb 

TERRA-SYSTAM® see. . .Dimefox 

TERRA-SYTAM® see. . .Dimefox 

TERRASYTUM® see. . .Dimefox 

T E R R A T H I O N GRANULES® see. . .Phorate 

TERRAZAN® see. . .Quintozene 

TERRAZOLE® see. . .Etridiazole 

TERR-O-CIDE® see. . .Ethylene Dibromide 

TERR-O-CIDE® 15 see. . .Chloropicrin 

TERR-O-GAS® see. . .Chloropicrin 

TERR-O-GAS® see. . .Methyl Bromide 

T E R S A N 75® see. . .Thiram 

TERSAN-LSR® see. . .Maneb 

TERSAN ® SP see. . .Chloroneb 

T E R S A N T E T R A M E T H Y L D I U R A N E SULFIDE® see. 

Thiram 

TERSET® see. . .Mecoprop 
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0-(4-Tertbutyl-2-chloor-fenyl)-O-methyl-fosforzuur-/V-

methyl-amide (Dutch) see. . .Crufomate 

Tertiary sodium phosphate see. . .Trisodium Phosphate 

TESTO® see. . .Thiabendazole 

TESULOID® see. . .Sulfur 

T E T D see. . .Disulfiram 

TETIDIS® see. . .Disulfiram 

O,QO' ,0 ' -Te t raae thy l -b i s (d i th iophospha t ) (German) see. 

Ethion 

Ο,Ο,Ο,Ο-Tetraaethyl-diphosphat see. . . B i s ( 0 , 0 -

diaethylphosphorsaeure-anhydrid (German) see. . .TEPP 

( 1 R,3S)3 [( 1 'RS)( 1 ' ,2 ' ,2 ' ,2 '-Tetrabromoethyl)]-2,2-

dimethylcyclopropanecarboxyl ic acid, (S)-ct-cyano-3-

phenoxybenzyl ester see. . .Tralomethrin 

Tetrachloorkoolstof (Dutch) see. . .Carbon Tetrachloride 

Tetrachloormetan see. . .Carbon Tetrachloride 

N-(], 1,2,2-Tetrachloraethylthio)-cyclohex-4-en-1,4-

diacarboximid (German) see. . .Captafol 

2,4,4 ' ,5-Tetrachlor-diphenyl-sulfon (German) see. 

Tetradifon 

Tetrachlorkohlenstoff, tetra (German) see. . .Carbon 

Tetrachloride 

Tetrachlormethan (German) see. . .Carbon Tetrachloride 

2,3,5,6-Tetrachlor-3-ni trobenzol (German) see. 

Tecnazene 

2 ,4 ,5 ,6-Tetrachloro- l ,3-benzenedicarboni t r i le see 

.Chlorothalonil 

2 ,3 ,5 ,6-Tetrachloro- l ,4-benzenedicarboxyl ic acid, 

dimethyl ester see. . .DCPA 

Tetrachlorocarbon s e e . . .Carbon Tetrachloride 

2 ,4 ,5 ,6-Tet rachloro- l ,3-d icyanobenzene see. 

Chlorothalonil 

2,4,4 ' ,5-Tetrachlorodiphenyl sulfone see. . .Tetradifon 

2,4,5,4 ' -Tetrachlorodiphenylsulphone see. . .Tetradifon 

N-\,\ ,2 ,2-Tetrachloroethylmercapto-4-cyclohexene-1,2-

carboximide see. . .Captafol 

/V-[( 1,1,2,2-Tetrachloroethyl)sulfenyl]-67.v-4-cyclohexene-

1,2-dicarboximide s e e . . .Captafol 

N-[( 1,1,2,2-Tetrachloroethyl)thio]-4-cyclohexene-1,2-

dicarboximide see. . .Captafol 

N-( 1,1,2,2-Tetrachloroethylthio)-4-cyclohexene-1,2-

dicarboximide see. . .Captafol 

Tetrachloroisophthalonitr i le see. . .Chlorothalonil 

weta-Tetrachloroisophthaloni t r i le see. . .Chlorothalonil 

Tetrachloromethane see. . .Carbon Tetrachloride 

1,2,4,5-Tetrachloro-3-nitrobenzene see. . .Tecnazene 

2,3,5 ,6-Tetrachloroni t robenzene see. . .Tecnazene 

Tetrachlorophthalodini tr i le , meta- see. . .Chlorothalonil 

Tetrachloroterephthal ic acid, dimethyl ester see. . .DCPA 

2,3,5,6-Tetrachlorphthalsaure-dimethylester (German) 

see. . .DCPA 

Tétrachlorure de carbone (French) see. . .Carbon 

Tetrachloride 

Tetraclorometano (Italian) see. . .Carbon Tetrachloride 

Tetracloruro de carbono (Spanish) see. . .Carbon 

Tetrachloride 

Tetracloruro di carbonio (Italian) see. . .Carbon 

Tetrachloride 
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Tetraclorvinfos (Spanish) see. . .Tetrachlorvinphos 

Tetracycline, 5-hydroxy see. . .Oxytetracycline Calcium 

Tetradichlone see. . .Tetradifon 

T E T R A D I C H L O N E ® see. . .Tetradifon 

TETRADIN® see. . .Disulfiram 

TETRADINE® see. . .Disulfiram 

Tetradiphon see. . .Tetradifon 

0 ,0 ,0 ,0 -Te t r ae thy l -d i fo s f aa t (Dutch) see. . .TEPP 

0 ,0 ,0 ,0 -Te t rae thy l -d i th io -d i fos faa t (Dutch) see. 

Sulfotepp 

Tetraethyl dithio pyrophosphate see. . .Sulfotepp 

Tetraethyldi thiopyrophosphate see. . .Sulfotepp 

0 , 0 , 0 , 0 - T e t r a e t h y l d i t h i o p y r o p h o s p h a t e see. . .Sulfotepp 

Ο, Ο, Ο ', Ο '-Tetraethyl 5 ,5-methylenebis(di th iophosphate) 

see. . .Ethion 

Tetraethyl 5,5 '-methy!ene bis(phosphorothiolothionate) 

see. . .Ethion 

Ο, Ο,Ο', Ο '-Tetraethyl 5 ,5 ' -methylenebisphosphordi thioate 

see. . .Ethion 

Ο, Ο, Ο ', Ο '-Tetraethyl 5 ,5 -methy lene 

di(phosphorodithioate) see. . .Ethion 

Tetraethyl pyrofosfaat (Belgian) see. . .TEPP 

Tetraethyl pyrophosphate see. . .TEPP 

Tetraethyl pyrophosphate , liquid see. . .TEPP 

Tetraethyl thioperoxydicarbonic diamide see. .Disulfiram 

Tetraethylthiram disulphide see. . .Disulfiram 

Tetraethylthiuram see. . .Disulfiram 

Tetraethylthiuram disulfide see. . .Disulfiram 

Tetraethylthiuram disulphide see. . .Disulfiram 

/V,N,N'vV ' -Tetraethylthiuram disulphide see. . .Disulfiram 

Tetraetil (Spanish) see. . .Disulfiram 

0 , 0 0 , 0 - T e t r a e t i l - d i tio-pirofosfato (Italian) see. 

Sulfotepp 

0 ,0 ,0 ,0 -Te t r ae t i l -p i ro fos fa to (Italian) see. . .TEPP 

Tetrafenphos see. . .Temephos 

TETRAFINOL® see. . .Carbon Tetrachloride 

(2,3,5,6-Tetrafluoro-4-methylphenyl)methyl m - 3 - ( 2 -

chioro-3,3,3- t r i f luoro-l -propenyl)-2,2-

dimethylcyclopropanecarboxylate see. . .Tefluthrin 

TETRAFORM® see. . .Carbon Tetrachloride 

Tetrafosfato de hexaetilo (Spanish) see. . .Hexaethyl 

Tetraphosphate 

Tetrafosfor (Dutch) see. . .Phosphorus 

[2r-(2a,6aa, 12aa)]-1,2,12,12a-Tetrahydro-8,9-dimethoxy-

2-( 1 -methylethenyl)[ 1 ]-benzopyrano[3,4-b]furo[2,3-

/7][ l ] -benzopyran-6(6a/7)one see. . .Rotenone 

Tetrahydro-5,5-dimethyl-2( l /7)-pyr imidinone[3-(4-

(trifluoromethy l)phenyl)-1 -[2-(4-

(tr if luoromethyl)phenyl)ethenyl]-2-

propenyl idene]hydrazone see. . .Hydramethylnon 

Tetrahydro-5,5-dimethyl-2( 1 /7)-pyrimidinone[ 1,5-

bis(a,a ,a- tr i f luoro-/?- tolyl)- l ,4-pentadien-3-

onejhydrazone see. . .Hydramethylnon 

Tetrahydro-2/7-3,5-dimethyl- l ,3 ,5- thiadiazine-2-thione 

see. . .Dazomet 

Tetrahydro-3,5-dimethyl- l ,3 ,5- thiadiazine-2- thione see. 

Dazomet 

Tetrahydro-3,5-dimethy 1-2/7-1,3,5-th iadiazine-2-thione 

see. . .Dazomet 

l ,2 ,3-Tetrahydro-3,6-dioxopyridazine see. . .Maleic 

Hydrazide 

Tetrahydro-2H-imidazole-2- thione see. . .Ethylene 

Thiourea 

iV-(3,4,5,6-Tetrahydrophthal imido)-methyl dl-cis,trans-

chrysanthemate see. . .Tetramethrin 

/V-(3,4,5,6-Tetrahydrophthalimido)-methyl dl-(Z)jE)-

chrysanthemate see. . .Tetramethrin 

Ttetramethrin, (±)- see. . .Tetramethrin 

2 ,3 ,4 ,5-Tetrahydrophthal imidomethylchrysanthemate see. 

Tetramethrin 

3,4,5,6-Tetrahydrophthal imidomethyl {±)-cis-trans-

chrysanthemate see. . .Tetramethrin 

3,4,5,6-Tetrahydrophthal imidomethyl eis and trans dl-

chrysanthemummonocarboxyl ic acid see. . .Tetramethrin 

3,4,5,6-Tetrahydrophthal imidomethyl (±)-(Z)-(E)-

chrysanthemate see. . .Tetramethrin 

Tetrakisdimethylaminophosphor ic anhydride see. 

Octamethyl Diphosphoramide 

3-(<x-Tetral)-4-oxycoumarin see. . .Coumatetralyl 

TETRALEN-PLUS® see. . .Mecoprop 

TETRAM® see. . .Amiton 

TETRAM® 75 see. . .Amiton Oxalate 

TETRAM® A C I D O X A L A T E see. . .Amiton Oxalate 

Tetramethrine see. . .Tetramethrin 

2 ,2 ,3 ,3-Tetramethylcyclopropane carboxylic acid, 

cyano(3-phenoxyphenyl)methyl ester see. .Fenpropathrin 

/V,/V, Ν', Ν -Tetramethyl-diamido-fosforzuur-f luor ide 

(Dutch) see. . .Dimefox 

Tet ramethyldiamidophosphor ic fluoride see. . .Dimefox 

/V./V.^' . /Y ' -Tetramethyl-diamido-phosphorsaeure-fluorid 

(German) see. . .Dimefox 

Tetramethyldiaminodiphenylacet imine see. . .Auramine 

3,7,9,13-Tetramethy 1-5,11 -dioxa-2 ,8,14-trithia-4 ,7,9,12-

te t ra-azapentadeca-3,12-diene-6,10-dione see.Thiodicarb 

Tetramethyldiurane sulphite see. . .Thiram 

Tetramethylene bis(methanesulfonate) see. . .Busulfan 

Tetramethylene dimethane sulfonate see. . .Busulfan 

Tetramethylene thiuram disulfide see. . .Thiram 

Tetramethylene thiuram disulphide see. . .Thiram 

Tetramethylphosphorodiamidic fluoride see. . .Dimefox 

A'.A'.A'.N-TetramethylphosphorodiaiTiidic fluoride see. 

Dimefox 

Tetramethyl thiocarbamoyldisulphide see. . .Thiram 

Tetramethyl thioperoxydicarbonic diamide see. . T h i r a m 

Tetramethyl-0 ,0 ' - th iodi- /?-phenylene phosphorothioate 

see. . .Temephos 

0 , 0 , 0 ' , 0 ' - T e t r a m e t h y l 0 ,0 ' - thiodi- /?-phenylenebis 

(phosphorothioate) see. . .Temephos 

0 0 , 0 ' , 0 ' - T e t r a m e t h y l 0 ,O' - th iodi- />phcnylene 

phosphorothioate see. . .Temephos 

Tetramethylthiuram see. . .Thiram 

Tetramethylthiuram bisulfide see. . .Thiram 

Tetramethylthiuram bisulphide see. . .Thiram 

Tetramethylthiuram disulfide see. . .Thiram 

M/V-Tetramethylthiuram disulfide see. . .Thiram 
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A'./V.yV'.yV-Tetramethylthiuram disulfide see. . .Thiram 

Tetramethylthiuram disulphide see. . .Thiram 

Tetramethylthiuran disulphide see. . .Thiram 

Tetramethyl thiurane disulfide see. . .Thiram 

Tetramethyl thiurane disulphide see. . .Thiram 

Tetramethylthiurum disulfide see. . .Thiram 

Tetramethylthiurum disulphide see. . .Thiram 

/V,/V,/V',/V'-Tetrametil-fosforodiammido-fluoruro (Italian) 

see. . .Dimefox 

TETRAM® M O N O O X A L A T E S- see. . .Amiton Oxalate 

TETRAN® see. . .Oxytetracycline Calcium 

T E T R A N O L VI8® see. . .Tetradifon 

T E T R A O L I V E N2G® see. . .Anthracene 

Tetraoxymethylene see. . .Formaldehyde 

Tetraphosphate hexaethylique (French) see. . .Hexaethyl 

Tetraphosphate 

Tetraphosphor (German) see. . .Phosphorus 

Tetraphosphoric acid, hexaethyl ester see. . .Hexaethyl 

Tetraphosphate 

TETRAPOM® see. . .Thiram 

Tetra-propyl di thiopyrophosphate see. . .Aspon® 

O,O,O,O-Tetrapropyl di thiopyrophosphate see. . .Aspon® 

Tetra-w-propyl d i th ionopyrophosphate see. . .Aspon® 

TETRASIPTON® see. . .Thiram 

TETRASOL® see. . .Carbon Tetrachlor ide 

Tetrastigmine see. . .TEPP 

TETRATHIIN® see. . .Dimethipin 

Tetrathiuram disulfide see. . .Thiram 

Tetrathiuram disulphide see. . .Thiram 

TETRAVOS® see. . .Dichlorvos 

3-(a-Tetrayl)-4-hydroxycoumarin, Coumatetralyl 

Tetramethrin, racemic see. . .Tetramethrin 

3-(D-Tetrayl)-4-hydroxycoumarin see. . .Coumatetralyl 

1,2,4,5-Tetrazine, 3,6-bis(2-chlorophenyl)- see. 

Clofentezine 

TETRON® see. . .TEPP 

TETRON-100® see. . .TEPP 

T E T R O S I N OE® see. . .o-Phenylphenol 

T E T R O S I N OE-N® see. . .o-Phenylphenol 

1,3,5,7-Tetroxocane, 2 ,4 ,6 ,8- te t ramethyl- l ,3 ,5 ,7-

tetraoxacyclooctane see. . .Metaldehyde 

TETURAM® see. . .Disulfiram 

TETURAMIN® see. . .Disulfiram 

T- EXTRA® see. . .Ethephon 

TF 1169® see. . .Fluazifop-butyl 

T- FLUORIDE® see. . .Sodium Fluoride 

T- GAS® see. . .Ethylene Oxide 

TH 60-40® see. . .Diflubenzuron 

TH 346-1® see. . .Phenthoate 

TH 367-1® see. . .Fluenetil 

TH 3671® see. . .Fluenetil 

Thallium sulfate see. . .Thallium Sulfate 

Tha l l ium( l+) sulfate (2:1) see. . .Thallium Sulfate 

Thall ium(I) sulfate (2:1) see. . .Thallium Sulfate 

Thallium sulphate see. . .Thallium Sulfate 

Thallous Sulfate see. . .Thallium Sulfate 

Thalonil see. . .Chlorothalonil 

T H E M E T ® see. . .Phorate 

THERA-FLUR-N® see. . .Sodium Fluoride 

THIABEN® see. . .Thiabendazole 

T H I A B E N D A Z O L U M ® see. . .Thiabendazole 

THIABENZAZOLE® see. . .Thiabendazole 

THIABENZOLE® see. . .Thiabendazole 

3-Thiabutan-2-one ,0- (methylcarbamoyl)oxime see. 

Methomyl 

4H-1,3,5-Thiadiazin-4-one, 2-[( 1,1-

dimethylethyl) imino]tetrahydro-3-( 1 -methylethy l)-5-

phenyl- see. . .Buprofezin 

THIADIAZ1N® see. . .Dazomet 

2/- /- l ,3,5-Thiadiazine-2-thione, te trahydro-3,5-dimethyl-

see. . .Dazomet 

1,2,4-Thiadiazole, 5-ethoxy-3-(tr ichloromethyl)- see. 

Etridiazole 

(N-l ,2 ,3-Thiadiazolyl-5)- ;V-phenylurea see. .Thidiazuron 

Thiameturon-methyl see. . .Thifensulfuron Methyl 

THIANOSAN® see. . .Thiram 

THIBENZOL® see. . .Thiabendazole 

THIBENZOLE® see. . .Thiabendazole 

T H I B E N Z O L E 200® see. . .Thiabendazole 

T H I B E N Z O L E ATT® see. . .Thiabendazole 

THIDAN® see. . .Endosulfan 

THIFOR® see. . .Endosulfan 

THIHEX® see. . .Hexachlorobenzene 

THILLATE® see. . .Thiram 

THIMAR® see. . .Thiram 

THIMENOX® see. . .Phorate 

THIMER® see. . .Thiram 

THIMET® see. . .Phorate 

THIMUL® see. . .Endosulfan 

THINSEC® see. . .Carbaryl 

2-Thio-3,5-dimethyl te t rahydro- l ,3 ,5- thiadiazine see. 

Dazomet 

Thioallate see. . .Sulfallate 

THIOBEL® see. . .Carboxin 

THIOBEL® see. . .Cartap Hydrochloride 

Thiobencarbe see. . .Thiobencarb 

2,2 ' -Thiobis(4,6-dichlorophenol) see. . .Bithionol see. 

Bithionol 

Thiocarbamic acid, /V-diisopropyl-, 5-2,3,3-Trichloroallyl 

ester see. . .Triallate 

Thiocarbamic acid-5,5-[2-

(dimethyIamino)tr imethylene]ester hydrochloride see. 

Cartap Hydrochlor ide 

Thiocarbamoylhydrazine see. . .Thiosemicarbazide 

Thiocarbamylhydrazine see. . .Thiosemicarbazide 

Thiocyanatoethane see. . .Ethylthiocyanate 

Thiocyanic acid, ethyl ester see. . .Ethylthiocyanate 

Thiocyanic acid, methyl ester see. . .Methyl Thiocyanate 

α-THIODAN® see. . .Endosulfan 

/3-THIODAN® see. . .Endosulfan 

T H I O D E M E T O N ® see. . .Demeton 

T H I O D E M E T O N ® see. . .Disulfoton 

T H I O D E M E T R O N ® see. . .Disulfoton 

0,0'-(Thiodi-4,1 -pheny lenc)b i s (0 ,0 ,d imethy l 

phosphorothioate) see. . .Temephos 
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0 ,0 ' - (Th iod i -4 , l -pheny lene)phosphoro th io ic acid 

Ο,Ο,Ο' ,Ο'- tetramethyl ester see. . .Temephos 

Ο,0 ' - (Th iod i -p -pheny lene)0 ,0 ,Ο ' ,Ο ' -

te t ramethylbis(phosphorothioate) see . . .Temephos 

Thiodifenylamine (Dutch) see. . .Phenothiazine 

Thiodiphenylamin (German) see. . .Phenothiazine 

THIODOW® see. . .Zineb 

Thiofanate see. . .Thiophanate-Methyl 

Thiofanocarb (South Africa) see. . .Thiofanox 

THIOFOR® see. . .Endosulfan 

2-Thioimidazolidine see. . .Ethylene Thiourea 

THIOKILL® see. . .Endosulfan 

THIOKNOCK® see. . .Thiram 

2-Thiol-dihydroglyoxal ine see. . .Ethylene Thiourea 

T H I O L M E C A P T O P H O S ® see. . .Demeton 

Thiolodemeton see. . .Demeton 

THIOL-SYSTOX® see. . .Demeton 

THIOLUX® see. . .Sulfur 

THIOMEX® see. . .Parathion 

TH10NEX® see. . .Endosulfan 

«-ΤΗ10ΝΕΧ® see . . .Endosulfan 

β-ΤΗΙΟΝΕΧ® s e e . . .Endosulfan 

Thionobenzenephosphonic acid Ethyl-p-nitrophenyl ester 

see. . .EPN 

Thionodemeton see. . .Demeton 

T H I O N O D E M E T O N ® s e e . . .Demeton 

2-Thionoimidazol idine s e e . . .Ethylene Thiourea 

T H I O N ® 8 0 see. . .Sulfur 

T H 1 0 N ® 9 5 see. . .Sulfur 

Thioperoxydicarbo N I C diamide see. . .Tetramethyl- see. 

Thiram 

Thioperoxydicarbonic acid [ [ (HO)C(S)] ,S 2 ] see.dimethyl 

ester see. . .Tributyltin Chloride 

Thiophanate see. . .Thiophanate-Methyl 

Thiophanox see. . .Thiofanox 

2-Thiophenecarboxyl ic acid, 3-[((((4-methoxy-6-methyl-

l ,3,5-tr iazin-2-yl)amino)carbonyI)amino)sulfonyl]- , 

methyl ester see. . .Thifensulfuron Methyl 

THIOPHENIT® see. . .Methyl Parathion 

Thiophenite see. . .Thiophanate-Methyl 

Thiophosphate de Ο,Ο-diethyle et de 0 - (3-ch loro-4-

methyl-7-coumarinyle) (French) see. . .Coumaphos 

Thiophosphate de Ο,Ο-diethyle et de 0- (2 ,5-d ichloro-4-

bromo) phenyle (French) see. . .Bromophos-ethyl 

Thiophosphate de Ο,Ο-diethyle et de 5-(2-ethylthioethyle) 

s e e . . .Demeton 

Thiophosphate de Ο,Ο-dimethyle et de 0 -4 -b romo-2 ,5 -

dichlorophenyle (French) s e e . . .Bromophos 

Thiophosphate de Ο,Ο-dimethyle et de S-2-

ethylthioethyle (French) see. . .Demeton-methyl 

Thiophosphate de Ο,Ο-diethyle et de 0-2- i sopropyl -4-

methyl 6-pyrimidyle (French) see. . .Diazinon 

Thiophosphate de Ο,Ο-diethyle et de S-(N-

methylcarbamoyl)methyle (French) see. . .Omethoate 

Thiophosphate de Ο,Ο-dimethyle et de 5-[(5-metlioxy-4-

pyronyl)-methyle] (French) s e e . . .Endothion 

Thiophosphate de Ο,Ο-dimethyle et de 0-(3-methyI-4-

nitrophenyle) (French) see. . .Fenitrothion 

Thiophosphate de Ο,Ο-dimethyle et de 0 - (2 ,4 .5 -

tr ichlorophenyle) (French) see. . .Ronnel 

Thiophosphor ic acid 2-isopropyl-4-methyl-6-pyrimidyl 

diethyl ester see. . .Diazinon 

Thiophosphorsaeure-O.S-dimethyles teramid (German) 

see. . .Methamidophos 

THIOPHOS® see. . .Parathion 

T H 1 0 P H 0 S ® 3422 see. . .Parathion 

Thiopyrophosphor ic acid, tetrapropyl ester see. . .Aspon* 

THIORIT® see. . .Sulfur 

THIOSAN® see. . .Disulfiram 

THIOSAN® see. . .Thiram 

THIOSCABIN® see. . .Disulfiram 

THIOSCABIN® see. . .Thiram 

2-Thiosemicarbazide see. . .Thiosemicarbazide 

3-Thiosemicarbazide see. . .Thiosemicarbazide 

THIOSTOP-N® see. . .Sodium Dimethyldi thiocarbamate 

THIOSULFAN® see. . .Endosulfan 

T H I O S U L F A N THIONEL® see. . .Endosulfan 

Thiosulfuric acid, d iammonium salt see. . .Ammonium 

Thiosulfate 

Thiotepp see. . .Sulfotepp 

THIOTEX® see. . .Thiram 

THIOTOX® see. . .Thiram 

Thiourea, A ^ - O ^ - e t h a n e d i y l ) - see. . .Ethylene Thiourea 

Thiourea, 1-naphthalenyl- see. . .ANTU 

Thiovit sulphur see. . .Sulfur 

THIOXAMYL® see. . .Oxamyl 

T H I R A M 75® see. . .Thiram 

T H I R A M 80® see. . .Thiram 

THIRAMAD® see. . .Thiram 

T H I R A M B® see. . .Thiram 

Thirame (French) see. . .Thiram 

THIRAMPA® see. . .Thiram 

THIRASAN® see. . .Thiram 

THIRERANIDE® see. . .Disulfiram 

THIULIN® see. . .Thiram 

THIULIX® see. . .Thiram 

THIURAD® see. . .Thiram 

Thiuram (Japan) see. . .Thiram 

T H I U R A M E® see. . .Disulfiram 

THIURAMIN® see. . .Thiram 

THIURAMYL® see. . .Thiram 

THIURANIDE® see. . .Disulfiram 

T H O M P S O N - H A Y W A R D ® 6 0 4 0 see. . .Diflubenzuron 

T H O M P S O N ' S W O O D FIX® see. . .Pentachlorophenol 

T H R E E E L E P H A N T V-BOR® see. . .Sodium 

Tetraborate 

THYLATE® s e e . . .Thiram 

T H Y L P A R M-50® see. . .Methyl Parathion 

Thyme camphor see. . .Thymol 

Thymic acid see. . .Thymol 

THYMO-CIDE® see. . .Thymol 

m-ThymoI see. . .Thymol 

TI-1258® see. . .Cartap Hydrochlor ide 

Tiabendazol (Spanish) see. . .Thiabendazole 

T I A B E N D A Z O L E ® see. . .Thiabendazole 

TIAZON® see. . .Dazomet 
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TIEZENE® see. . .Zineb 

TIGREX® see. . .Diuron 

TIKTOK® see. . .Dicofol 

T1LCAREX 8 see. . .Quintozene 

TILLAM® see. . .Pebulate 

TILLER® see. . .MCPA 

TILLRAM® see. . .Disulfiram 

TILT® see. . .Propiconazole 

T 1 M B E R F U M E II® see. . .Chloropicrin 

Timet (former U S S R ) see. . .Phorate 

Tin triphenyl acetate see. . .Triphenyltin Compounds 

Tin, hydroxytriphenyl- see. . .Fentin Hydroxide 

Tin, hydroxytriphenyl- see. . .Triphenyltin Compounds 

TINESTAN® see. . .Triphenyltin Compounds 

T I N E S T A N 60 WP® see. . .Triphenyltin Compounds 

TINMATE® see. . .Triphenyltin Compounds 

TINTORANE® see. . .Warfarin 

Tiodifenilamina (Italian) see. . .Phenothiazine 

TIOFOS® see. . .Parathion 

TIOLENE® see. . .Sulfur 

Tiosemicarbazida (Spanish) see. . .Thiosemicarbazide 

Tiosulfato amonico (Spanish) see. . .Ammonium 

Thiosulfate 

TIOVEL® see. . .Endosulfan 

TIPOFF® see. . .1-Naphthaleneacet ic Acid 

TIPPON® see. . .2,4,5-T 

TIPPON® see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, 

Esters 

T1PULA® see. . .Aldrin 

TIRADE® see. . .Fenvalerate 

Tiram (Spanish) see. . .Thiram 

TIRAMPA® see. . .Thiram 

TITAN® see. . .Hexaconazole 

T ITAN FL® see. . .Thiram 

TITOFTOROL® see. . .Zineb 

TIURAM® see. . .Disulfiram 

Tiuram (Polish) see. . .Thiram 

Tiuramyl see. . .Thiram 

TIUROLAN® see. . .Tebuthiuron 

TIXIT® see. . .Propham 

TL 314® see. . .Acrylonitrile 

T L 466® see. . .Isofluorphate 

TL 741® see. . .Ethylene Fluorohydrin 

TL 792® see. . .Dimefox 

TL 869® see. . .Sodium Fluoroacetate 

TL 898® see. . .Mercuric Chloride 

TM-4049® see. . .Malathion 

T M T D (former USSR) see. . .Thiram 

T M T D S see. . .Thiram 

TNCS® 53 see. . .Copper Sulfate 

TNIV see. . .Fentin Hydroxide 

TN IV see. . .Triphenyltin Compounds 

T-NOX® see. . .2,4,5-T 

TOBAZ® see. . .Auramine 

TOBAZ® see. . .Thiabendazole 

TOK® see. . .Nitrofen 

TOK-2® see. . .Nitrofen 

T O K E® see. . .Nitrofen 

T O K Ε 25® see. . .Nitrofen 

T O K Ε 40® see. . .Nitrofen 

TOKKOM® see. . .Nitrofen 

TOKKORN® see. . .Nitrofen 

TOK WP-50® see. . .Nitrofen 

TOLBAN® see. . .Profluralin 

TOLL® see. . .Methyl Parathion 

Toluene, a- [2-(2-butoxyethoxy)ethoxy]-4 ,5-

(methylenedioxy)-2-propyl- see. . .Piperonyl Butoxide 

Toluene, o-chloro- see. . .o-Chlorotoluene 

a-Toluenethiol , p -chloro- , diethylcarbamate see. 

Thiobencarb 

a-Toluenol see. . .Benzyl Alcohol 

w-(or />)Toluic acid, 2-(4,5-dihydro-4-methyl-4-

i sopropyl -5-oro- l / / - imidazol -2-y l ) - , methyl ester see. 

Imazethabenz 

m- (o rp - )To lu ic acid, 6 - (4- i sopropyl -4-methyl -5-oxo2-

imidazolin-2-yl)-, methyl ester see. . . Imazethabenz 

p-Toluidine , /V-butyl-/V-ethyl-a,a,a-trifluoro-2,6-dinitro-

see. . .Benefin 

p-Tolu id ine , a,a,a-trifluoro-2,6-dinitro-/V,/V-dipropyl-

see. . .Trifluralin 

OT-Tolyester kyseliny methyl karbaminove see.Metolcarb 

o-Tolylchloride see. . .o-Chlorotoluene 

3-Tolyl-/V-methylcarbamate see. . .Metolcarb 

fli-Tolyl-iV-methylcarbamate see. . .Metolcarb 

T O M A H A W K ® see. . .Butylate 

T O M A H A W K ® see. . .Flucythrinate 

T O M A H A W K ® see. . .Fluroxypyr 1-methylheptyl Ester 

T O M A H A W K ® see. . .Pir imiphos-Methyl 

TOMARIN® see. . .Coumafuryl 

T O M A T H R E L ® see. . .Ethephon 

TOMCAT® see. . .Diphacione 

TOPAS® see. . .Penconazole 

TOPAS-C® see. . .Penconazole 

TOPAS-MZ® see. . .Penconazole 

TOPAZ® see. . .Penconazole 

TOPAZE® see. . .Penconazole 

TOPAZE-C® see. . .Penconazole 

TOPCLIP-PARASOL® see. . .Cypermethrin 

T O P F O R M WORMER® see. . .Thiabendazole 

TOPHAND® see. . .Acetochlor 

T O P I C H L O R ® 2 0 see. . .Chlordane 

TOPICLOR® see. . .Chlordane 

TOPITOX® see. . .Chlorophacinone 

TOPNOTCH® see. . .Acetochlor 

TOPPS® see. . .Thymol 

TOPSIN® see. . .Thiophanate-Methyl 

T O P S I N - W P METHYL® see. . .Thiophanate-Methyl 

TORAK® see. . .Dialifor 

TORAPRON® see. . A m i t r o l e 

TORBIN® see. . .EPTC 

TORCH® see. . .Bromoxynil 

TORDON® see. . .Picloram 

TORERO® see. . .Ethofumesate 

TORERO® see. . .Metamiton 

TORMONA® see. . .2,4,5-T 
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TORMONA® see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, 

Esters 

TORMONA® (butyl ester) see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

TORNADO® see. . .Carbaryl 

TORNADO® see. . .Fluazifop-butyl 

TORNADO® see. . .Fomesafen 

TORPEDO® s e e . . .Diquat 

TORPEDO® see. . .Diquat Dibromide 

TORQUE® see. . .Fenbutatin Oxide 

TORSITE® see. . .o-Phenylphenol 

TORUS® see. . .Fenoxycarb 

TOTACOL® see. . .Paraquat 

TOTAMOTT® see. . . /wra-Dichlorobenzene 

TOTAZINE® see. . .Simazine 

T O U C H D O W N ® see. . .Diquat Dibromide 

T O U C H D O W N ® see. . .Glyphosate 

T O U C H D O W N ® see. . .Sulfosate 

TOUCHE® see. . .Vinclozolin 

TOUGH® see. . .Pyridate 

T O X 47® see. . .Parathion 

TOX-R® see. . .Rotenone 

TOXADRIN® see. . .Aldrin 

T O X ADUST® see. . .Toxaphene 

Toxafeen (Dutch) see. . .Toxaphene 

Toxafeno (Spanish) see. . .Toxaphene 

TOXAKIL® see. . .Toxaphene 

Toxaphen (German) see. . .Toxaphene 

TOXASPRAY® s e e . . .Toxaphene 

T O X E R TOTAL® see. . .Paraquat 

TOXICHLOR® see. . .Chlordane 

TOXO® see. . .Phosphamidon 

TOXOL® see. . .Parathion 

T O X O N 63® see. . .Toxaphene 

TOXYPHEN® see. . .Toxaphene 

2,4,5-TP see. . .Silvex 

TPN® see. . .Chlorothalonil 

TPN (PESTICIDE)® see. . .Chlorothalonil 

T P T A see. . .Triphenyltin Compounds 

T P T C see. . .Triphenyltin Compounds 

T P T H see. . .Fentin Hydroxide 

T P T H see. . .Triphenyltin Compounds 

T P T H technical see. . .Fentin Hydroxide 

T P T H technical see. . .Triphenyltin Compounds 

T P T O H see. . .Triphenyltin Compounds 

TPZA see. . .Triphenyltin Compounds 

TRACKER® see. . .Dicamba 

T R A I L S END® s e e . . .Metaldehyde 

Tralkoxydime see. . .Tralkoxydim 

Tralomethrine see. . .Tralomethrin 

TRAMETAN® see. . .Thiram 

TRANSAMINE® see. . .2,4-D 

TRANSAMINE® see. . .2,4,5-T 

TRANSAMINE® s e e . . .2 ,4 ,5-Trichlorophenoxyacet ic 

Acid, Esters 

iZ-TRANS™ I N T E R M E D I A T E 1828® see. . .Allethrin 

TRANSLINE® see. . .Clopyralid 

T R A N S P L A N T O N E ® see. . .1-Naphthaleneacet ic Acid 

T R A N S P L A N T O N E ® see. . .1-Naphthaleneacetamide 

TRANS-VERT® see. . .Sodium Methanearsonate 

( M S M A ) 

TRAPEX® see. . .Metham-Sodium 

TRAVEX® see. . .Sodium Chlorate 

2 ,3 ,6-TrCB acid see. . .Trichlorobenzoic Acid 

TRE-HOLD® see. . .1-Naphthaleneacet ic Acid 

TRE-HOLD® see. . .Naphthoxyacet ic Acid 

TREBON® see. . .Ethofenprox 

T R E E T E C H ® see. . .Oxytetracycline Calcium 

TREFANOCIDE® see. . .Trifluralin 

TREFICON® see. . .Trifluralin 

TREFLAN® see. . .Trifluralin 

TREFLANOC1DE® see. . .Trifluralin 

T R E F M I D 50W® see. . .Trifluralin 

TREVISSIMO® see. . .Diuron 

TREVISSIMO® see. . .Glyphosate 

TREVI® see. . .Hexythiazox 

TREY® see. . .Siduron 

TRI-6® see. . .Lindane 

TRIACON-10® see. . .Triacontanol 

l-Triacontanol see. . .Triacontanol 

Triadimefon triazole fungicide see. . .Triadimefon 

Triadimefone see. . .Triadimefon 

Triadimeform see. . .Triadimefon 

TRIADIMENOL® see. . .Triadimenol 

TRIAFOL® see. . .Triadimenol 

Tri-allate see. . .Triallate 

TRIANGLE® see. . .Copper Sulfate 

TRIANGLE® see. . .Kerosene 

TRIAPHOL® see. . .Triadimenol 

TRIASYM® see. . .Anilazine 

TRIATIX® see. . .Amitraz 

TRIATOX® see. . .Amitraz 

TRIAZIN® see. . .Anilazine 

1,2,4-Triazin-5-(4H)-one, 4-amino-6-( 1,1 -dimethylethy 1)-

3-(methylthio)- see. . .Metribuzin 

1,2,4-Triazin-3(2/7)-one, 4 ,5-dihydro-6-methyl-4-[(3-

pyridinylmethyIene)amino]- , (E)- (9CI) see. .Pymetrozine 

TRIAZINE® see. . .Anilazine 

T R I A Z I N E A 384® see. . .Simazine 

1,3,5-Triazine-2-amine, 4,6-dichloro-/V-(2-chlorophenyl)-

see. . .Anilazine 

S-Triazine, 2 ,4-bis( isopropylamino)-6-methoxy- see. 

Prometon 

S-Triazine,4,6-bis( isopropylamino)-2-(methylmercapto)-

s e e . . .Prometryn 

S-Triazine, 2 ,4-bis( isopropylamino)-6-(methyl thio)- see. 

Prometryn 

S-Triazine, 2-(/e/-i-butylamino)-4-(ethylamino)-6-

(methylthio)- see. . .Terbutryn 

S-Triazine, 2-chloro-4,6-bis(ethylamino)- see. . .Simazine 

S-Triazine, 2-chloro-4-ethylamino-6-( 1 -cyano-1 -

methyl)ethylamino- see. . .Cyanazine 

S-Triazine, 2-ch!oro-4-(ethylamino)-6-( isopropylamino)-

see. . .Atrazine 

l ,3 ,5-Triazine-2,4-diamine, /V,/V-bis(l-methylethyl)-6-

(methylthio)- see. . .Prometryn 



 

l ,3 ,5-Triazine-2,4-diamine, 6-chIoro-A / -ethyl- iV-(l-

methylethyl)- see. . .Atrazine 

l ,3 ,5-Triazine-2,4-diamine, 6-chloro-/V,A/ l-diethyl- see. 

.Simazine 

l ,3 ,5-Triazine-2,4-diamine, 7V-(l,l-dimethylethyl)-/V'-

ethyl-o-(methylthio)- see. . .Terbutryn 

S-Triazine, 2 ,4-dichloro-6-(o-chloroani l ino)- see. 

Anilazine 

S-Triazine-2,4(l /- / ,3/ /)-dione, 3-cyclohexyl-6-

(dimethylamino)- l -methyl- see. . .Hexazinone 

l ,3 ,5-Triazine-2,4( l / / ,3 /- / ) -dione, 3-cyclohexyl-6-

(dimethylamino)- l -methyl- see. . .Hexazinone 

2-Triazine, 2-ethylamino-4-isopropyIamino-6-methylthio-

see. . .Ametryn 

l ,3,5-Triazine-2,4,6-tr iamine, TV-cyclopropyl- see. 

Cyromazine 

Triazolamine see. . .Amitrole 

l ,2,4-Triazol-3-amine see. . .Amitrole 

lH- l ,2 ,4-Tr iazo l -3-amine see. . .Amitrole 

lH- l ,2 ,4-Tr iazol -3-y lamine see. . .Amitrole 

S-Triazole, 3-amino- see. . .Amitrole 

1//-1,2,4-Triazole, l - [( /er t -butylcarbonyl-4-

chlorophenoxy)methyl] - see. . .Triadimefon 

1 H-1,2,4-Triazole, 1 -[(2-(2-chloro-4-(4-

chlorophenoxy)phenyl)-4-methyl-1,3-dioxolan-2-

yl)methyl]- (9C1) see. . .Difenoconazole 

l / / - l ,2 ,4 -Tr iazo le , l - [2-(2,4-dichlorophenyl)pentyl]- see. 

Propiconazole 

l / / - l ,2 ,4-Tr iazoIe , l - [ (2-(2,4-dichlorophenyl)-4-propyl-

l ,3-dioxolan-2-yl)methyl]- see. . .Propiconazole 

1 H-1,2,4-Triazole-1 -ethanol, /?-[( 1,1 ' -biphenyl)-4-yloxy]-

a - ( l , l -d imethy le thy l ) - see. . .Bitertanol 

1 H-1,2,4-Triazole-1 -ethanol, a-butyl-cc-(2,4-

dichlorophenyl)- , (±)- see. . .Hexaconazole 

1 H-1,2,4-Triazole-1 -ethanol, /?-(4-chlorophenoxy)-a-( 1,1-

dimethylethyl)- see. . .Triadimenol 

1 H-1,2,4-Triazole-1 -ethanol, et-(4-chlorophenyl)-a-( 1 -

cyclopropylethyl)- see. . .Cyproconazole 

1 H-\ ,2,4-Triazole- 1-ethanol, a-[2-(4-chlorophenyl)ethyl]-

a - ( l , l -d imethyle thy l ) - , (±)- see. . .Tebuconazole 

1ΛΜ ,2,4-Triazole-1-ethanol , /J-[(2,4-dichlorophenyl) 

methylene]-a- ( l , l , -d imethyle thyl ) - , [ /?-(£)]-see. . 

.Diniconazole 

1 H-1,2,4-Triazole-1 -propanenitr i le , α-butyl-a-(4-

chlorophenyl) see. . .Myclobutanil 

1 H-1,2,4-Triazole-1 -propanenitr i le , a-[2-(4-

chlorophenyl)ethyl]-a-phenyl- see. . .Fenbuconazole 

(5-2-1,2,2,4-Triazoline, 5-imino- see. . .Amitrole 

( l ,2 ,4)Tr iazolo( l ,5-a)pyr imidine-2-suIfonamide , N-(2,6-

difluorophenyl)-5-methyl- see. . .Flumetsulam 

Triazotion (Russian) see. . .Azinphos-ethyl 

1 -( 1,2,4-Triazoyl-1 )-1 - (4-chIoro-phenoxy)3,3-

dimethylbutanone see. . .Triadimefon 

TRIBAC® see. . .Trichlorobenzoic Acid 

TRI-ΒΑΝ® see. . .Pindone 

Tri-basic copper sulfate see. . .Copper Sulfate 

Tribasic sodium phosphate see. . .Trisodium Phosphate 

Tribufos see. . .Tribufos 
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TRIBUTON® see. . .2,4-D 

TRIBUTON® see. . .2,4,5-T 

TRIBUTON® see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, 

Esters 

Tributylchlorostannane see. . .Tributyltin Chloride 

Tributylflourostannane see. . .Tributyltin Fluoride 

5,5,5-Tributyl phosphorotr i thioate see. . .Tribufos 

S.S.S-Tributyl t r i thiophosphate see. . .Tribufos 

Tri-«-butyltin chloride see. . .Tributyltin Chloride 

Tri-rt-butyltin flouride see. . .Tributyltin Fluoride 

Tri-«-butylzinn-chlorid (German) see. . .Tributyltin 

Chloride 

Tricalciumarsenat (German) see. . .Calcium Arsenate 

Tricalcium arsenate see. . .Calcium Arsenate 

Tricalcium diphosphide see. . .Calcium Phosphide 

Tricalcium orthoarsenate see. . .Calcium Arsenate 

TR1CARBAMIX® see. . .Ferbam 

T R I C A R B A M I X Z® see. . .Ziram 

TRICAR® see. . .Carbaryl 

l, l, I -TrichIoor-2,2-bis(4-chloorfenyl)-ethaan (Dutch) 

see. . .DDT 

(2,4,5-Trichloor-fenoxy)-azijnzuur (Dutch) see. . .2,4,5-T 

2(2,4,5-Trichloor-fenoxy)-propionzuur (Dutch) see. 

Silvex 

0-(2 ,4 ,5-Tr ichloor- fenyl) -0 ,0-dimethyl-monothiofosfaa t 

(Dutch) see. . .Ronnel 

Trichlor see. . .Chloropicrin 

2 ,3 ,6-Trichlorbenzoesaeure (German) see. 

Tr ichlorobenzoic Acid 

1,1,1 -Trichlor-2,2-bis(4-chlor-phenyl)-aethan (German) 

see. . .DDT 

2,4,6-Trichlorfenol (Czech, Spanish) see. 

Trichlorophenols 

Trichlormethylfos see. . .Chlorpyrifos-methyl 

(2,4,5-Trichlor-phenoxy)-essigsaeure (German) see. 

2,4,5-T 

2-(2,4 ,5-Trichlor-phenoxy)propionsaeure (German) see. 

Silvex 

O-(2 ,4 ,5-Tr ichlor-phenyl) -O,0-dimethyl-

monothiophosphat (German) see. . .Ronnel 

3,5,6-Trichloro-4-aminopicolinic acid see. . .Picloram 

2,3,3-Trichloroallyl di isopropyl thiocarbamate see. 

Triallate 

2,3,3-Trichloroallyl /V./V-diisopropylthiocarbamate see. 

Triallate 

5-(2,3,3-Trichloroallyl) di isopropyl thiocarbamate see. 

Triallate 

5-2,3,3-Trichloroallyl /V,/V-diisopropylthiocarbamatc see. 

Triallate 

2 ,3 ,6-Trichlorobenzeneacet ic acid see. . .Fenac 

2,3,6-Trichlorobenzoic acid see. . .Trichlorobenzoic Acid 

1,1,1 -TrichIoro-2,2-bis(jD-anisyl)ethane see.Methoxychlor 

Trichlorobis(4-chlorophenyl)ethane see. . .DDT 

l , l , l -Tr ich loro-2 ,2-b is ( / j -ch lorophenyl )e thane see. .DDT 

2 ,2 ,2-Tr ichloro- l , l -b is (4-chlorophenyl)e thanol see. 

.Dicofol 

2,2,2-Trichloro-1,1 -bis(/?-chlorophenyl)ethanol see. 

.Dicofol 
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1,1,1 -Trichloro-2,2-bis(4-methoxy-phenyl)aethane 

(German) see. . .Methoxychlor 

1,1,1 -Trichloro-2,2-bis(jD-methoxyphenyl)ethane see. 

Methoxychlor 

1,1,1 -Tnchloro-2,2-bis( />rnethoxyphenol)ethanol see. 

Methoxychlor 

Trichlorocarbanil ide see. . .Triclocarban 

3,4,4 '-Trichlorocarbanilide see. . .Triclocarban 

2,4,5-Trichloro-a-(chloromethylene)benzyl phosphate 

see. . .Tetrachlorvinphos 

1,2,4-Trichloro-5-[( 4-chlorophenyl)sulfonyl]-benzene 

see. . .Tetradifon 

2 ,2 ,2-Tr ichloro- l , l -d i (4-chlorophenyl)e thanol see. 

Dicofol 

l , l , l -Tr ichloro-2 ,2-di (4-chlorophenyl) -e thane see. .DDT 

1,1,1 -Trichloro-2,2-di(4-methoxyphenyl)ethane see. 

Methoxychlor 

1,1,1 -Trichloro-2,2-di( />methoxyphenyl)ethane see. 

Methoxychlor 

3,4,4 '-Trichlorodiphenylurea see. . .Triclocarban 

1,1 -(2,2,2-Trichloroethyl idene)bis(4-methoxybenzene) 

s e e . . .Methoxychlor 

Trichlorofenol (Czech, Spanish) see. . .Trichlorophenols 

2,3,4-Trichlorofenol (Czech, Spanish) see. 

Trichlorophenols 

2,3,5-Trichlorofenol (Czech, Spanish) see. 

Trichlorophenols 

2,3,6-Trichlorofenol (Czech, Spanish) see. 

Trichlorophenols 

3,4,5-Trichlorofenol (Czech, Spanish) see. 

Trichlorophenols 

Trichlorofon (Dutch) see. . .Trichlorfon 

l ,3 ,5-Trichloro-2-hydroxybenzene see. .Trichlorophenols 

2 ,2 ,2-Tr ichloro- l -hydroxyethyl-phosphonate , dimethyl 

ester see. . .Trichlorfon 

(2 ,2 ,2-Tr ichloro- l -hydroxyethyI)phosphonic acid 

dimethyl ester see. . .Trichlorfon 

2,4,4 '-Trichloro-2 '-hydroxydiphenyl ether see. .Triclosan 

Trichlorometafos see. . .Ronnel 

Trichloromethane sulfenyl chloride see. .Perchloromethyl 

Mercaptan 

3-(Trichloromethyl)-5-ethoxy-l ,2,4-thiadiazole see. 

Etridiazole 

Trichloromethyl sulfur chloride see. . .Perchloromethyl 

Mercaptan 

A'-Trichloromethylmercapto-4-cyclohexene-1,2-

dicarboximide see. . .Captan 

A , -(Trichloromethylmercapto)-<5 4 -tetrahydrophthalimide 

see. . .Captan 

Trichloromethylsulfenyl chloride see. . .Perchloromethyl 

Mercaptan 

Trichloromethylsulphenyl chloride PCV see. 

.Perchloromethyl Mercaptan 

A , -Trichloromethyl thiocyclohex-4-ene-l ,2-dicarboxiinide 

see. . .Captan 

yV-Trichloromethylthio-cH ' -ö' 4-cyclohexene-l ,2-

dicarboximide see. . .Captan 

/V-Trichloromethylthio-3a,4,7,7a-tetrahydrophthalimide 

see. . .Captan 

Trichloronat see. . .Trichloronate 

Trichloroni t romethane see. . .Chloropicrin 

Trichlorophene see. . .Trichlorfon 

Trichlorophenol , 2 ,3,4- see. . .Trichlorophenols 

Trichlorophenol , 2 ,3 ,5- see. . .Trichlorophenols 

Trichlorophenol , 2 ,3,6- see. . .Trichlorophenols 

Trichlorophenol , 2,4,6- see. . .Trichlorophenols 

Trichlorophenol , 3,4,5- see. . .Trichlorophenols 

2,3,4-Trichlorophenol see. . .Trichlorophenols 

2,3,6-Trichlorophenol see. . .Trichlorophenols 

2 ,4,6-Trichlorophenol see. . .Trichlorophenols 

3,4,5-Trichlorophenol see. . .Trichlorophenols 

2 ,4,5-Trichlorophenol , O-ester with O, O-dimethyl 

phosphorothioate see. . .Ronnel 

2 ,4,5-Trichlorophenol-O-ester with O-ethyl 

e thylphosphonothioate see. . .Trichloronate 

2 ,4 ,5-Tr ichlorophenoxy-a- see. . .Silvex 

2,4,5-Trichlorophenoxyacet ic acid see. . .2,4,5-T 

2,4,5-Trichlorophenoxyacet ic acid see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

2 ,4 ,5-Trichlorophenoxyacet ic acid, butoxyethanol ester 

see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, Esters 

2 ,4,5-Trichlorophenoxyacet ic acid, butyl ester see. .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

2 ,4,5-Trichlorophenoxyacet ic acid, 2-ethylhexyl ester 

see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, Esters 

2 ,4 ,5-Trichlorophenoxyacet ic acid, isooctyl ester see. 

2 ,4 ,5-Trichlorophenoxyacet ic Acid, Esters 

2 ,4,5-Trichlorophenoxyacet ic acid, isopropyl ester see. 

2 ,4 ,5-Trichlorophenoxyacet ic Acid, Esters 

2-(2 ,4 ,5-Trichlorophenoxy)propanoic acid see. . .Silvex 

a- (2 ,4 ,5-Tr ichlorophenoxy)propanoic acid see. . .Silvex 

2,3,6-Trichlorophenylacet ic acid see. . .Fenac 

5 ' -(2,3,3-Trichloro-2-propenyl)bis( l-

methylethyl)carbamothioate see. . .Triallate 

(3,5,6-Trichloro-2-pyridinyl)oxyacet ic acid, tr iethylamine 

salt see. . .Triclopyr, Tr ie thylammonium Salt 

[(3,5,6-Trichloro-2-pyridyl)oxy]acetic acid, compound 

with tr iethylamine (1:1) see. . .Triclopyr, 

Tr ie thylammonium Salt 

3,5,6-Trichloro-2-pyridinyloxyacetic acid see. .Triclopry 

3,5,6-Trichloro-2-pyridinyloxyacetic acid, TEA salt see. 

Triclopyr, Tr ie thylammonium Salt 

[(3,5,6-Trichloro-2-pyridinyl)oxy]acetic acid 

compounded with /V,/V-diethylethanamine (1:1) see. 

.Triclopyr, Tr ie thylammonium Salt 

0-3 ,5 ,6-Tr ichloro-2-pyr idylphosphorothioate see. 

.Chlorpyrifos 

2,3,6-Trichlorphenylessigsaeure (German) see. . .Fenac 

Trichlorphon see. . .Trichlorfon 

T R I C H L O R P H O N FN® see. . .Trichlorfon 

TRICLOPRY-EZ-JECT® see. . .Triclopyr, 

Tr ie thylammonium Salt 

Triclopyr, tr iethylamine see. . .Triclopyr, 

Tr ie thylammonium Salt 

Triclopyr, tr iethylamine salt see. . .Triclopry 



 

1,1,1 -Tricloro-2,2-bis(4-cloro-fenil)-etano (Italian) see. 

D D T 

(9-(2,4,5-Tricloro-feni l)-0,0-dimeti l -monotiofosfato 

(Italian) see. . .Ronnel 

Triclorofenol see. . .Trichlorophenols 

TRI-CLOR® see. . .Chloropicrin 

TRICLOSAN® see. . .Triclosan 

TRI-CON® see. . .Chloropicrin 

T R I C O P 50® see. . .Copper Oxychlor ide 

Tricyclohexylhydroxystannane and E N T 27395-X see. 

Cyhexatin 

Tricyclohexyltin hydroxide see. . .Cyhexatin 

[IS( 1 α,Αα,5β, 6α)]-1,5,6-Trideoxy-4-0-/3-D-

glucopyranosyl-5-(hydromethyl)- l - [ (4 ,5 ,6- t r ihydroxy-3-

(hydroxymethyl) -2-cyclohexen- l -y l )amino]-D-

chiroinositol see. . .Validamycin 

TRIDIPAM® see. . .Thiram 

TRI-ENDOTHAL® see. . .Endothall 

Trieste flowers see. . .Pyrethrins or Pyrethrum 

TRIESTER II® see. . .Mecoprop 

Triethanolamine D B S see. . .Triethanolamine 

Dodecylbenzene Sulfonate 

Triethanolamine dodecylbenzenesulfonate see. 

Norflurazon 

Triethanolamine dodecylbenzene sulfonate see. 

Triethanolamine Dodecylbenzene Sulfonate 

Triethylamine triclopyr see. . .Triclopyr, 

Tr ie thylammonium Salt 

Tr ie thylammonium triclopyr see. . .Triclopyr, 

Tr ie thylammonium Salt 

TRIFARMON® see. . .Trifluralin 

T R I F A R M O N FL® see. . .Linuron 

TRI-FEN® see. . .Fenac 

TRIFENE® see. . .Fenac 

Trifenyltinacetaat (Dutch) see. . .Triphenyltin 

Compounds 

Trifenyl-t in-hydroxyde (Dutch) see. . .Triphenyltin 

Compounds 

3-(5-Trifluormethylphenyl)- , dimethylharnstoff (German) 

see. . .Fluometuron 

α,α,a-Trifluoro-2,6-dinitro-yV,/V-dipropyl-4-toluidine see. 

Trifluralin 

a,a,a-Trifluoro-2,6-dinitro-/V,/V-dipropyl-/j-toluidine see. 

Trifluralin 

a,a,a-Trifluoro-2,6-dinitro-/v r , /v'-ethylbutyl-p-toluidine 

see. . .Benefin 

Trifhioro-3'- isopropoxy-o-toluanalide see. . .Flutolanil 

3-(3-Trif luoromethylphenyl)- l , I-dimethylurea see. 

Fluometuron 

3-(w-TrifluoromefhylphenyI)-1,1 -dimethylurea see. 

Fluometuron 

yV-(w-Trifluoromethylphenyl)-yv",yV-dimethylurea see. 

Fluometuron 

/V-(3-Trifluoromethylphenyl)-/V',/V-dimethylurea see. 

Fluometuron 

1,1,1 -Trifluoro-/V-[2-methy l-4-(pheny Isulfony 1) 

phenyljmethanesulfonamide see. Perfluidone 
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2-[4-((5-(Trif luoromethyl)-2-pyridinyl)oxy]-

phenoxyjpropanoic acid, butyl ester see. , .Fluazifop-

butyl 

(7?5)-2-[4-(5-Trifluoromethyl-2-pyridyloxy)-

phenoxyjpropanoic acid, butyl ester see. . .Fluazifop-

butyl 

Trifluralina (Spanish) see. . .Trifluralin 

TRIFLURALINA® 600 see. . .Trifluralin 

Trifluraline see. . .Trifluralin 

TRIFLUREX® see. . .Trifluralin 

TRIFLURON® see. . .Linuron 

TRIFMINE® see. . .Triflumizole 

TRI-FORM® see. . .Chloropicrin 

TRIFUME® see. . .Chloropicrin 

TRIFUNGOL® see. . .Ferbam 

TRIFUREX® see. . .Trifluralin 

TRIGARD® see. . .Cyromazine 

TRIGARD® see. . .Trifluralin 

TRIGOSAN® see. . .Phenylmercury Acetate 

TRIHERBIDE® see. . .Propham 

TRIHERBIDE-IPC® see. . .Propham 

2,4a,7-Trihydroxy-l -methyl-8-methylenegibb-3-ene-1,10-

dicarboxylic acid, l ,4a-lactone see. . .Gibberellic Acid 

Trihydroxymethylni t romethane see. 

Tr is(hydroxymethyl)ni t romethane 

TRIKEPIN® see. . .Trifluralin 

TRI-KILL® see. . .Sodium Metaborate 

TRILIN® see. . .Linuron 

TRILIN® see. . .Trifluralin 

TRILIN® 10G see. . .Trifluralin 

TRI-LUX® see. . .Cuprous Thiocyanate 

TRIMANGOL® see. . .Maneb 

TRIMANOC® see. . .Maneb 

TRIMANZONE® see. . .Zineb 

TRIMARAN® see. . .Trifluralin 

T R I M A T O N (dihydrate)® see. . .Metham-Sodium 

TRIMATRON® see. . .Metham-Sodium 

TRIMAX® see. . . Imidacloprid 

TRIMEC® see. . .MCPA 

T R I M E C 1144 4 0 % SP® see. . .Mecoprop 

TRIMEGOL® see. . .Captan 

Tr imethacarb s e e . . .Trimethacarb 

Trimethoate s e e . . .Prothoate 

Trimethyl- / i -chlorethylammoniumchlorid see. 

Chlormequat Chloride 

Trimethyl-/3-chloroethyl ammonium chloride see. 

Chlormequat Chloride 

3,7,1 l -Tr imethyl-2 ,4-dodecadienoic acid 2-propynyl ester 

see. . .Kinoprene 

2 ,2 ,4-Tr imethyl-6-e thoxy- l ,2-dihydroquinol ine see. 

Ethoxyquin 

Trimethylolni t romethane see. .Tris(hydroxymethyl) 

ni tromethane 

3,4,5-Trimethylphenyl methylcarbamate and 2 ,3 ,5-

trimethylphenyl methylcarbamate see. . .Trimethacarb 

Trimethylsulfonium carboxymethylaminomethyl 

phosphonate see. . .Sulfosate 
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Trimethylsulfonium Λ'-phosphonomethylglycine see. 

Sulfosate 

Trimethylsulfonium salt of /V-(phosphonomethyl)glycine 

see. . .Sulfosate 

2-(Trimeti l -acet i l ) - indan-l ,3-dione (Italian) see. .Pindone 

TRIM® see. . .Trifluralin 

TRINATOX-D® see. . .Ametryn 

Trinatr iumhexafluoroaluminat (German) see. . .Sodium 

Aluminum Fluoride 

Trinatr iumphosphat (German) see. . .Trisodium 

Phosphate 

TRINEX® see. . .Trichlorfon 

Trinexapac-ethyl see. . .Cimectacarb 

TRINOXOL® see. . .2,4-D 

TRINOXOL® see. . .2,4,5-T 

TRINOXOL® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

TRIOXAL® see. . .2,4,5-T 

Trioxane see. . .Formaldehyde 

Trioxido de arsenico (Spanish) see. . .Arsenous Oxide 

TRIOX® see. . .Oxyfluorfen 

T R I O X O N ® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

TRIOXONE® see. . .2,4,5-T 

TRIOXONE® (butyl ester) see. . .2 ,4 ,5-

Trichlorophenoxyacet ic Acid, Esters 

TRIOXONE® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

TRIOXON® see. . .2,4,5-T 

TRI PART® see. . .Zineb 

TRIPART® A T R A Z I N E 50 SC see. . .Atrazine 

TRIPART® B L U E see. . .Zineb 

TRJPART FABER® see. . .Chlorothalonil 

T R I P A R T T R I F L U R A L I N 48 EC see. . .Trifluralin 

T R I P A R T ULTRAFABER® see. . .Chlorothalonil 

T R I P C N B ® see. . .Quintozene 

Triphenylaceto stannane see. . .Triphenyltin Compounds 

Triphenylchlorostannane see. . .Triphenyltin Compounds 

Triphenylchlorotin see. . .Triphenyltin Compounds 

Triphenylstannanol see. . .Fentin Hydroxide 

Triphenylstannanol see. . .Triphenyltin Compounds 

Triphenylstannium hydroxide see. . .Fentin Hydroxide 

Triphenylstannium hydroxide see. . .Triphenyltin 

Compounds 

Triphenyltin acetate see. . .Triphenyltin Compounds 

Triphenyltin chloride (U.S. EPA) see. . .Triphenyltin 

Compounds 

Triphenyltin hydroxide organotin fungicide see. . .Fentin 

Hydroxide 

Triphenyltin hydroxide organotin fungicide see. 

Triphenyltin Compounds 

Triphenylt in(IV) hydroxide see. . .Triphenyltin 

Compounds 

Triphenylt in(IV) hydroxide see. . .Fentin Hydroxide 

Triphenyltin hydroxide (U.S. EPA) see. . .Triphenyltin 

Compounds 

Triphenyltin oxide see. . .Triphenyltin Compounds 

Triphenyltin oxide see. . .Fentin Hydroxide 

Triphenyl-zinnacetat (German) see. . .Triphenyltin 

Compounds 

Triphenyl-zinnhydroxid (German) see. . .Fentin 

Hydroxide 

Triphenyl-zinnhydroxid (German) see. . .Triphenyltin 

Compounds 

TRIPLE KILL T® see. . .EPN 

TRIPLE-TIN ® see. . .Fentin Hydroxide 

TRIPLE-TIN® see. . .Triphenyltin Compounds 

TRIPLE TIN 4L® see. . .Fentin Hydroxide 

TRIPLE TIN 4L® see. . .Triphenyltin Compounds 

TRIPLET® see. . .Mecoprop 

TRIPOMOL® see. . .Thiram 

TRIQUINTAM® see. . .Quintozene 

Tris(dimethylcarbamodithioato-5' ,S')iiOn see. . .Ferbam 

Tris(dimethyldi thiocarbamato)iron see. . .Ferbam 

Tris(A',/V-dimethyldithiocarbamato)iron(III) see. .Ferbam 

Tris(hydroxymethyl)ni t romethane see. 

Tris(hydroxymethyl)ni t romethane 

TRIS NITRO® see. . .Tris(hydroxymethyl)ni t romethane 

Trisodium or thophosphate see. . .Trisodium Phosphate 

Trisodium trifluoride see. . .Sodium Fluoride 

TRISTAR® see. . .Trifluralin 

TRITEX-EXTRA® see. . .Sethoxydim 

TRITHAC® see. . .Maneb 

TRITHAC® see. . .Zineb 

TRITHION® M I T I C I D E see. . .Carbophanothion 

TRITICOL® see. . .Carbendazim 

T R I T I S A N ® see. . .Quintozene 

TRITOFTOROL® see. . .Zineb 

TRITON® K-60 see. . .Zilkonium Chloride 

TRIVEX® see. . .Dichlorophene 

TRIVITAN® see. . .Cholecalciferol 

TRIZILIN® see. . .Nitrofen 

TRIZIMAN® see. . .Mancozeb 

TRIZIMAN-D® see. . .Mancozeb 

TROCLOSENE® see. . .Dichloroisocyanuric Acid 

TROLEN® see. . .Ronnel 

TROLENE® see. . .Ronnel 

TROMETE® see. . .Trisodium Phosphate 

TROOPER® see. . .Dicamba 

T R O P A E O L I N D® see. . .Fenaminosulf 

TROP® see. . .Glyphosate 

TROPHY® see. . .Acetochlor 

TROYSAN® 142 see. . .Dazomet 

TROYSAN® C O P P E R 8% see. . .Copper Naphthenate 

TROYSAN® C O P P E R 11.5% see. . .Copper Naphthenate 

TRUBAN® see. . .Etridiazole 

TRUENO® see. . .Hexaflumuron 

TRUMPET® see. . .Naled 

TRUST® see. . .Trifluralin 

TRYBEN® see. . .Trichlorobenzoic Acid 

T R Y S B E N 200® see. . .Trichlorobenzoic Acid 

TS 219® see. . .Paraoxon 

TS-7236® see. . .Fluazifop-butyl 

TSAR® see. . .Propetamphos 

T S C see. . .Thiosemicarbazide 

TSIDIAL® see. . .Phenthoate 
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T S I M A T see. . .Ziram 

TSINEB® see. . .Zineb 

TSIRAM ® (Russia) see. . .Ziram 

TSITREX® see. . .Dodine 

TSITREX® see. . .Oxythioquinox 

TSP see. . .Trisodium Phosphate 

TSUMACIDE® see. . .Metolcarb 

T S U M A U N K A ® see. . .Metolcarb 

TSZ see. . .Thiosemicarbazide 

T T D see. . .Disulfiram 

T T D see. . .Thiram 

T T E A see. . .Triclopyr, Tr ie thylammonium Salt 

T T S see. . .Disulfiram 

TUADS® see. . .Thiram 

TUBATOXIN® see. . .Rotenone 

TUBERGRAN® see. . .Quintozene 

TUBERIT® see. . .Propham 

TW1NSPAN® see. . .Chlorpyrifos 

TWISTE® see. . .Fomesafen 

TYPHOON® see. . .Fomesafen 

TUFFCIDE® see. . .Chlorothalonil 

TUGEN® see. . .Propoxur 

TUGON® see. . .Trichlorfon 

T U G O N FLY BAIT® see. . .Trichlorfon 

T U G O N S T A B L E SPRAY® see. . .Trichlorfon 

TULISAN® see. . .Thiram 

TUMBLEAF® see. . .Sodium Chlorate 

T U M E S C A L OPE® see. . .o-Phenylphenol 

TUNIC® see. . .Methazole 

TUPERSAN® see. . .Siduron 

TUR® see. . .Chlormequat Chloride 

TURBAIR® D I C A M A T E Z-78® see. . .Zineb 

T U R B A I R G R A I N S T O R A G E INSECTICIDE® see. 

Fenitrothion 

TURBAIR® Z I N E B see. . .Zineb 

TURBO® see. . .Metolachlor 

TURBSVIL® see. . .Terbacil 

TURCAM® see. . .Bendiocarb 

T U R F B U I L D E R WITH W E E D CONTROL® see. 

Quinclorac 

TURF-CAL® see. . .Calcium Arsenate 

TURFCIDE® see. . .Quintozene 

T U R F ! EZ® see. . .Propanil 

T U R F FERTILIZER® see. . .Oryzalin 

TURFIC® see. . .Oxadiazon 

TURFLAN® see. . .Trifluralin 

TURFLON® see. . .Triclopry 

TURFLON® A M I N E see. . .Triclopyr, 

Tr ie thylammonium Salt 

T U R F MANAGER® see. . .Paclobutrazole 

TURNOUT® see. . .Ammonium Nitrate 

TURPLEX® see. . .Azadirachtin 

TWAWPIT® see. . .Carbon Tetrachloride 

TWIN® see. . .Phenmedipham 

TWIN L I G H T R A T AWAY® see. . .Warfarin 

U-32.104® 

U 46® see. 
U46® see. . 

U 46® see. 
U 46® see. 
U 46® see. 

U 

see. . .Carbendazim 

. .2,4-D 

.Dichlorprop 

. .MCPA 

. .Mecoprop 

. .2 ,4,5-Trichlorophenoxyacet ic Acid, Esters 

U 46 K V - E S T E R see. . .Mecoprop 

U 46 KW* (butyl ester) see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

U 46T® (isooctyl ester) see. . .2 ,4,5-

Trichlorophenoxyacet ic Acid, Esters 

TUBERITE® see. . .Propham U 1363® see. .Diphacione 

TUBOTHANE® see. . .Maneb U 2069® see. .Dichloran 

TUBOTIN® see. . .Fentin Hydroxide U 3886® see. .Sodium Azide 

TUBOTIN® see. . .Triphenyltin Compounds U 4 5 1 3 ® see. .Diphenamid 

TUDY® see. . .Amitraz U 4527® see. .Cycloheximide 

TUEX® see. . .Thiram U 5043® see. .2,4-D 

UBI-N 252® see 

UC 9880® see. . 

UC 10854® see. 

methylcarbamate 

UC 20299® see. 

UC 21865® 

UC 27867® 

UC 51762® 

UC 51769® 

UC 62644® 

UC 80502® 

see. 
see. 
see. 
see. 
see. 
see. 

. .Dimethipin 

Promecarb 

.Phenol, 3-( 1 -methyethyl)- , 

.Fluenetil 

.Aldoxycarb 

.Trimethacarb 

.Thiodicarb 

.Thiodicarb 

.Chlorfluazuron 

.Thiodicarb 

U C A R butylphenol A-tert see. . .Butylphenols 

U C C 974® see. . .Dazomet 

UCECOAT® see. . .Thiram 

UCECRYL® see. . .Thiram 

UL® see. . .Demeton 

ULTIMA® see. . .Sethoxydim 

U L T R A BLAZER® see. . .Acifluorfen 

ULTRACIDE® see. . .Methidathion 

U L T R A FRESH® see. . .Triclosan 

U L T R A ZINC DMC® see. . .Ziram 

ULTRIA® see. . .Triacontanol 

ULVAIR® see. . .Monocrotophos 

UMBETHION® see. . .Coumaphos 

.Phorate 

. .Ethylene Oxide 

. .Carbon Tetrachlor ide 

UN DEN® see. . .Propoxur 

UNDENE® see. . .Propoxur 

U N I C R O P DNBP® see. . .Dinoseb 

U N I C R O P MANEB® see. . .Maneb 

UNIDRON® see. . .Diuron 

U N I F O S ® see. . .Dichlorvos 

UN1FUME® see. . .Ethylene Dibromide 

UNION C A R B I D E 7,744® see. . .Carbaryl 

UM ET see. . 
UN 1040 see. 
UN 1846 see. 
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UNION C A R B I D E UC 9880® see. . .Promecarb 

UNION C A R B I D E UC 10,854® see. . .Phenol, 3 - ( l -

methyethyl)-, methylcarbamate 

UNION C A R B I D E UC 21149® see. . .Aldicarb 

UNIPON® see. . .Dalapon 

UNIQUAT® see. . .Paraquat 

UNIROYAL® 604 see. . .Dichlone 

U N I R O Y A L ® D - 0 1 4 see. . .Propargite 

U N I T E D C H E M I C A L D E F O L I A N T N O . 1® see .Sodium 

Chlorate 

UNITOX® see. . .Chlorfenvinphos 

UNITOX® see. . .Dichlorvos 

U N I V E R M see. . .Carbon Tetrachloride 

UNIX® see. . .Cyprodinil 

UPBEET® see. . .Triflusulfuron-Methyl 

U P J O H N U-36059® see. . .Amitraz 

Uracil see. . .Bromacil 

Uracil, 3-ier/-Butyl-5-chloro-6-methyl- see. . .Terbacil 

URAGAN® see. . .Bromacil 

URAGON® see. . .Bromacil 

URANUS® see. . .Trifluralin 

URANUS® see. . .Linuron 

Urea, A/ '-(4-bromophenyl)-/V-methoxy-/V-methyl- see. 

.Metobromuron 

Urea, 1 -(5-tert-butyl-1,3,4-thiadiazol-2-yI)-1,3-dimefhyI-

see. . .Tebuthiuron 

Urea, 2-(5-/erf-butyl- l ,3 ,4- thiadiazoI-2-yl)- l ,3-dimethyl-

see. . .Tebuthiuron 

Urea, /V-[2-(2-chloroethoxy)phenylsulfonyI]-/V'-(6-

methoxy-4-methyl- l ,3 ,5- t r iazinyl-2-yl)- see.Triasulfuron 

Urea, A / ' - (3-chloro-4-methylphenyI)-A',A-dimethyl- see. 

Metoxuron 

Urea, A / ' - [4-(4-chlorophenoxy)phenyl ]-A',A / -dimethyl- see. 

Chloroxuron 

Urea, 3-[/>(/?-chlorophenoxy)phenyl]-1,1 -dimethyl- see. 

Chloroxuron 

Urea, ^-(4-chlorophenyl)-A"-(3,4-dichIorophenyl)-(9CI) 

see. . .Triclocarban 

Urea, l-( /?-chlorophenyl)-3-(2,6-difluorobenzoyl)- see. 

Diflubenzuron 

Urea, /V'-(4-chlorophenyl)-/V,/V-dimethyl- see. . .Monuron 

Urea, 3-(p-chlorophenyl)-1,1-dimethyl- see. . .Monuron 

Urea, /V-[(4-chIorophenyl)methyl]-Ar-cyclopentyl-/V-

phenyl- see. . .Pencycuron 

Urea, 1 -[(Ochlorophenyl)sulfonyl]-3-(4-methoxy-6-

methyl-5'-triazin-2-yl)- see. . .Chlorsulfuron 

Urea, A'-(2-chloro-4-pyridinyl)-/V'-phenyl- see. 

Forchlorfenuron 

Urea, 3-(3,4-dichlorophenyl)-1,1-dimethyl- see. .Linuron 

Urea, A^-(3,4-dichIorophenyl)-A/,/V-dimethyl- see.Linuron 

Urea, 3-(3 ,4-dichlorophenyl)- l -methoxy-1-methyl- see. 

Linuron 

Urea, A^-(3,4-dichlorophenyl)-/V-methoxy-A / -methyl- see. 

Linuron 

Urea dihydrogen sulfate see. . .Monocarbamide 

Dihydrogen Sulfate 

Urea, /V,/V-dimethyl-yV-[4-(l-methylethyl)phenylJ- see. 

Isoproturon 

Urea, Λ'-(5-( 1,1-dimethylethyl)-l ,3,4-thiadiazol-2-yl)-

Λζ/V-dimethyl- see. . .Tebuthiuron 

Urea, l , l -d imethyl-3-(a ,a ,a- t r i f luoro-m-tolyl ) - see. 

Fluometuron 

Urea, A',A-dimethyl-A/ '-[3-(trifluoromethyl)phenylJ- see. 

Fluometuron 

Urea,- (2-methylcyclohexyl)- /V'-phenyl- see. . .Siduron 

Urea , l - ( l -naphthyl ) -2- th io- see. . .ANTU 

Urea, /V-(4-nitrophenyl)-A/ '-(3-pyridinylmethyl)- see. 

Pyriminil 

Urea , -phenyl- jV- l ,2 ,3- th iadiazol -5-yl (9CI) see. 

Thidiazuron 

Urea, sulfate (1:1) (9CI) see. . .Monocarbamide 

Dihydrogen Sulfate 

Urea sulfuric acid monoadduct see. . .Monocarbamide 

Dihydrogen Sulfate 

UREABOR® see. . .Sodium Metaborate 

UREABOR® see. . .Trichlorobenzoic Acid 

UREAPHIL® see. . .Urea 

UREKA® see. . .Triacontanol 

UREOPHIL® see. . .Urea 

UREVERT® see. . .Urea 

U R O X D® see. . .Diuron 

UROX® see. . .Bromacil 

U R O X Β W A T E R S O L U B L E C O N C E N T R A T E W E E D 

KILLER® see. . .Bromacil 

U R O X HX G R A N U L A R W E E D KILLER® see. 

Bromacil 

USAF B-22 see. . .Bithionol 

USAF Cy-2 see. . .Calcium Cyanamide 

USB-3153® see. . .Prodiamine 

USR® 604 see. . .Dichlone 

U.S. RUBBER® 604 see. . .Dichlone 

U.S. R U B B E R D-014® see. . .Propargite 

USTAAD® see. . .Cypermethrin 

UVECRYL® see. . .Thiram 

UVON® see. . .Prometryn 

UZGN® see. . .Benomyl 

- V -

V 4X® see. . .Carboxin 

V-18® see. . .Tetradifon 

V-10086® see. . .Lactofen 

V-C 9-104® see. . .Ethoprop 

V.C.S® see. . .Leptophos 

VACATE® see. . .MCPA 

VACOR® see. . .Pyriminil 

VADEN® see. . .Metolcarb 

VAL-DROP® see. . .Sodium Chlorate 

V A L E N T O R T H E N E TECHNICAL® see. . .Acephate 
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VALEXONE® see. . .Phoxim 

VALIDACIN® see. . .Validamycin 

Validamycin A see. . .Validamycin 

VALIMON® see. . .Validamycin 

VALINOMICIN® see. . .Validamycin 

VALOR® see. . . Imazethapyr 

VALOR® see. . .Pendimethalin 

VAMPIRINIP® see. . .Warfarin 

VANCIDE® see. . .Maneb 

V A N C I D E 51Z® see. . .Ziram 

V A N C I D E BL® see. . .Bithionol 

V A N C I D E FE95® see. . .Ferbam 

V A N C I D E KS® see. . .Fentin Hydroxide 

V A N C I D E KS® see. . .Triphenyltin Compounds 

V A N C I D E M A N E B 80® see. . .Maneb 

V A N C I D E MZ-96® see. . .Ziram 

V A N C I D A TM-95® see. . .Thiram 

V A N C I D E TM® see. . .Thiram 

VANDODINE® see. . .Dodine 

VANGARD® Κ see. . .Captan 

VANGARD® see. . .Phenmedipham 

VANGUARD® see. . .Cyprodinil 

VANGUARD® Κ see. . .Captan 

VANICIDE® see. . .Captan 

VANICIDE® 89 see. . .Captan 

VANICIDE® 89RE see. . .Captan 

VANICIDE® P-75 see. . .Captan 

VANQUISH® see. . .Dicamba 

VANTAGE® see. . .Sethoxydim 

VAPAM® see. . .Metham-Sodium 

V A P A M (dihydrate)® see. . .Metham-Sodium 

VAPCOR® see. . .Metribuzin 

VAPCOTHION® see. . .Dicofol 

VAPCOTHION® see. . .Tetradifon 

V A P C O Z I N TAKTIC® see. . .Amitraz 

VAPONA® see. . .Kerosene 

VAPONA® see. . .Dichlorvos 

VAPONITE® see. . .Dichlorvos 

VAPOPHOS® see. . .Parathion 

VAPOR1N® DAIRY S P R A Y see. . .Crotoxyphos 

V A P O R O O T E R (dihydrate)® see. . .Metham-Sodium 

VAPORPHjOS® see. . .Phosphine 

VAPOTONE® see. . .TEPP 

VARBEX® see. . .Famphur 

VARDHAK® see. . . l -Naphthaleneacet ic Acid 

VARFINE® see. . .Warfarin 

VARIKILL® see. . .Fenoxycarb 

Varioform I see. . .Ammonium Nitrate 

V A R I O F O R M II® see. . .Urea 

Varnish makers ' & painters ' naphtha see. . .Naphthas 

Varnoline see. . .Stoddard Solvent 

V A S S G R O MANEX® see. . .Maneb 

Vaterite (mineral) see. . .Calcium Carbonate 

VCN see. . .Acrylonitrile 

VCS 438® see. . .Methazole 

VCS-506® see. . .Leptophos 

VDM® see. . .Metham-Sodium 

VECTAL® see. . .Atrazine 

VECTRIN® see. . .Resmethrin 

VEGA-RAND® see. . .All idochlor 

VEGA-RAND® see. . .Sulfallate 

VEGABEN® see. . .Chloramben 

VEGADEX® see. . .Sulfallate 

V E G A D E X SUPER® see. . .Sulfallate 

VEGATROLE® see. . .Diquat 

VEGETOX® see. . .Carboxin 

VEGETOX® see. . .Cartap Hydrochlor ide 

VEGETROLE® see. . .Diquat Dibromide 

Vegfru (Indian) see. . .Malathion 

V E G F R U TARGET® see. . .Acephate 

VEGFRU® see. . .Phorate 

VEGIBEN® see. . .Chloramben 

V E L 3973® see. . .Mefluidide 

VEL 4283® see. . .Propetamphos 

V E L 4284® see. . .Formothion 

VELPAR® see. . .Hexazinone 

V E L P A R W E E D KILLER® see. . .Hexazinone 

V E L S I C O L 53 CS 17® see. . .Heptachlor Epoxide 

V E L S I C O L 58-CS- l 1® see. . .Dicamba 

V E L S I C O L 104® see. . .Heptachlor 

V E L S I C O L 506® see. . .Leptophos 

VELSICOL® 1068 see. . .Chlordane 

V E L S I C O L C O M P O U N D R® see. . .Dicamba 

VENDEX® see. . .Fenbutatin Oxide 

VENTOX® see. . .Carbon Tetrachloride 

VENTOX® see. . .Acrylonitrile 

VENTUROL® see. . .Dodine 

V E N T U R O L VONODINE® see. . .Oxythioquinox 

VEON® see. . .2,4,5-T 

V E O N 245® see. . .2,4,5-T 

VEON245® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

VERAZINC® see. . .Zinc Sulfate Heptahydrate 

VERCIDON® see. . .Dithiazanine Iodide 

Verdan senescence inhibitor see. . .6-Benzaldenine 

VERDICAN® see. . .Dichlorvos 

VERDICT® see. . .Haloxyfop-methyl 

VERDIPOR® see. . .Dichlorvos 

VERDISOL® see. . .Dichlorvos 

VERDONE® see. . .Mecoprop 

V E R G E M A S T E R ® see. . .2,4-D 

V E R G F R U FORATOX® see. . .Phorate 

VERISAN® see. . . Iprodione 

V E R M I C I D E B A Y E R 2349® see. . .Trichlorfon 

VERMITHANA® see. . .Dichlorophene 

VERMITIN® see. . .Phenothiazine 

V E R M O E S T R I C I D ® see. . .Carbon Tetrachloride 

VERNAM® see. . .Vernolate 

VERNAM®-E see. . .Vernolate 

VERNAM®-G see. . .Vernolate 
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VERSAR® see. . .Sodium Methanearsonate ( M S M A ) 

Vertac Chemical Corp . ( U S A ) see. . .2,4-D 

V E R T AC D I N I T R O W E E D KILLER® see. . .Dinoseb 

VERTAC® see. . .Propanil 

V E R T A C 90%® see. . .Toxaphene 

V E R T A C G E N E R A L W E E D KILLER® see. . .Dinoseb 

V E R T A C M E T H Y L P A R A T H I O N T E C H N I S C H 80%® 

see. . .Methyl Parathion 

V E R T A C S E L E C T I V E W E E D KILLER® see. . .Dinoseb 

V E R T A C T O X A P H E N E 90® see. . .Toxaphene 

VERTAGREEN® see. . .Oxadiazon 

VERTHION® see. . .Fenitrothion 

VERTIMEC® see. . .Abamectin 

VERTON® see. . .2,4-D 

V E R T O N 2T® see. . .2,4,5-T 

V E R T O N 2T® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

V E S A K O N T U H O ® see. . .MCPA 

VET-KEM® see. . .Phosmet 

VETIOL® see. . .Malathion 

VETO® see. . .EPN 

VETRAZIN® see. . .Cyromazine 

VETSTREP® see. . .Streptomycin Sulfate 

VI-CAD® see. . .Cadmium Chloride 

VI-PAR® see. . .Mecoprop 

VI-PEX® see. . .Mecoprop 

Vicknite see. . .Potassium Nitrate 

VIDDEN-D® see. . .D-D mixture 

VIDDEN D® see. . .1 ,2-Dichloropropane 

VIDDEN D® see. . .1 ,3-Dichloropropene 

VIDON 638® see. . .2,4-D 

Vienna green see. . .Copper Acetoarsenite 

Vienna green see. . .Paris Green 

VIGILANTE® s e e . . .Diflubenzuron 

VIGOR® see. . .Gibberell ic Acid 

VIGORSAN® see. . .Cholecalciferol 

VIKANE® see. . .Sulfur Fluoride 

V I K A N E FUMIGANT® see. . .Sulfur Fluoride 

VIKOL® see. . .Triclosan 

V1KROL® RQ see. . .Zilkonium Chloride 

VILLIAUMITE® s e e . . .Sodium Aluminum fluoride 

VILLIAUMITE® s e e . . .Sodium Fluoride 

VINCHLOZOLINE® see. . .Vinclozolin 

VINCLOZOLINE® see. . .Vinclozolin 

Vinyl amide see. . .Acrylamide 

Vinyl carbinol see. . .Allyl Alcohol 

Vinyl carbinol ,2-propenol see. . .Allyl Alcohol 

Vinyl cyanide see. . .Acrylonitrile 

Vinyl cyanide, propenenitri le s e e . . .Acrylonitrile 

VINYLOFOS® see. . .Dichlorvos 

VINYLOPHOS® see. . .Dichlorvos 

VINYLPHATE® see. . .Chlorfenvinphos 

VINYZENE® see. . .Triclosan 

Viologen, Methyl- see. . .Paraquat 

VIOXAN® see. . .Carbaryl 

VIOZENE® see. . .Ronnel 

V1PEX® see. . .Mecoprop 

V I R G I N I A - C A R O L I N A VC 9-104® see. . .Ethoprop 

VIRICUIVRE® see. . .Copper Oxychlor ide 

VIROSIN® see. . .Antimycin A 

VISINE-AC® see. . .Zinc Sulfate Heptahydrate 

VISION® see. . .Cimectacarb 

VISKO-RHAP® see. . .2,4-D 

V1SKO-RHAP® see. . .Dichlorprop 

V I S K O RHAP® LOW V O L A T I L E E ST E R see. . .2,4,5-

T 

V I S K O RHAP® L O W V O L A T I L E E ST E R see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

VISKO® see. . .2,4-D 

VISOR® see. . .Thiazopry 

VISTAR® see. . .Mefluidide 

VISTA® see. . .Fluroxypyr I-methylheptyl Ester 

VITAFLO® see. . .Carboxin 

V I T A F L O 280® see. . .Thiram 

Vitamin D 3 see. . .Cholecalciferol 

VITARON® see. . .Methamidophos 

VITAVAX® see. . .Carboxin 

VITA VAX® see. . .Maneb 

VITAVAX® see. . .Quintozene 

VITAVAX® see. . .Thiabendazole 

VITAVAX® see. . .Thiram 

V I T A V A X EXTRA® see. . .Imazalil 

VITAVAX-T® see. . .Thiram 

V1TAVEX® see. . .Oxycarboxin 

V I T A X M I C R O GRAN® see. . .Ferric Sulfate 

VITAX T U R F TONIC® see. . .Ferric Sulfate 

VITIGRAN® see. . .Copper Oxychlor ide 

V I T I G R A N BLUE® see. . .Copper Oxychlor ide 

VITINC DAN-DEE-3® see. . .Cholecalciferol 

V I T O S P O T FUNGICIDE® see. . .Fentin Hydroxide 

V1TO S P O T FUNGICIDE® see. . .Triphenyltin 

Compounds 

VITON® see. . .Lindane 

VITREX® see. . .Parathion 

VIVIFUL® see. . .Prohexadione Calcium 

VMI 10-3® see. . .4-Aminopyridine 

Volatile oil of mustard see. . .Allyl lsothiocyanate 

VOLATON® see. . .Phoxim 

VOLCANO® see. . .Sulfluamid 

VOLFARTOL® see. . .Trichlorfon 

VOLFAZOL® see. . .Crotoxyphos 

V O L U N T E E R E D ® see. . .Dalapon 

VOMZLATE® see. . .Vernolate 

V O N D A L D H Y D E ® see. . .Maleic Hydrazide 

V O N D C A P T A N ® see. . .Captan 

VONDODINE® see. . .Dodine 

V O N D O Z E B PLUS® see. . .Mancozeb 

VONDRAX® see. . .Maleic Hydrazide 

V O N D U R O N ® see. . .Diuron 

VORLAND® see. . .Vinclozolin 
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VORLEX® see. . .1 ,3-Dichloropropene 

VORONITE® see. . .Fuberidazole 

VORONIT® see. . .Fuberidazole 

VOROX® see. . .Amitrole 

VOTEXIT® see. . .Trichlorfon 

V P M (dihydrate)® see. . .Metham-Sodium 

VPM® Fungicide see. . .Metham-Sodium 

VPN® see. . .Metham-Sodium 

VUAGT-1-4® see. . .Thiram 

V U L C A F O R TMTD® see. . .Thiram 

V U L K A C I T MT1C® see. . .Thiram 

V U L K A C I T NPV/C2® see. . .Ethylene Thiourea 

V U L K A C I T THIURAM® see. . .Thiram 

V U L K A C I T THIURAM/C® see. . .Thiram 

V U L N O P O L ® N M see. . .Sodium 

Dimethyldi thiocarbamate 

VYDATE® see. . .Oxamyl 

V Y D A T E 10G® see. . .Oxamyl 

V Y D A T E INSECTICIDE/NEMATICIDE® see. .Oxamyl 

V Y D A T E L® see. . .Oxamyl 

V Y D A T E O X A M Y L I N S E C T I C I D E / N E M A T O C I D E ® 

see. . .Oxamyl 

- VV -

W VII/117® see. . .Fuberidazole 

W 4 9 1 ® see. . .Crimidine 

W 6658® see. . .Simazine 

W A C K E R 14/10® see. . .Dimefox 

WALLOP® see. . .Propachlor 

WARAN® see. . .Warfarin 

WARBEX® see. . .Famphur 

WARCOUMIN® see. . .Warfarin 

W A R E C U R E C® see. . .Ethylene Thiourea 

W A R F C O M P O U N D ® see. . .Warfarin 

WARFARAT® see. . .Warfarin 

Warfarine (French) see. . .Warfarin 

WARFILONE® see. . .Warfarin 

WARRIOR® see. . ./awi/tf-Cynalothrin 

WARRIOR® see. . .Linuron 

W A T E R S H E D WP® see. . .Pentachlorophenol 

W A X O L I N E Y E L L O W O® see. . .Auramine 

WAYLAY® see. . .Napropamide 

WAY-UP® see. . .Pendimethalin 

WC-REIN1GER® see. . .Phosphoric Acid 

W E C 50® see. . .Trichlorfon 

WEED-108® see. . .Sodium Methanearsonate ( M S M A ) 

WEED-AG-BAR® see. . .2,4-D 

W E E D A R M C P A C O N C E N T R A T E ® see. . .MCPA 

WEEDAR® see. . .2,4,5-T 

WEEDAR® see. . .2 ,4 ,5-Trichlorophenoxyacet ic Acid, 

Esters 

WEEDAR® see. . .MCPA 

WEEDAR® see. . .Amitrole 

WEEDAR® see. . .2,4-D 

WEEDAZ1N® see. . .Amitrole 

WEEDAZOL® see. . .Amitrole 

WEEDBEADS® see. . .Sodium Pentachlorophenate 

WEED-B-GON® see. . .Calcium Methanearsonate 

WEED-B-GON® see. . .2,4-D 

W E E D - B R O O M ® see. . .Bromacil 

W E E D - B R O O M ® see. . .Sodium Methanearsonate 

( M S M A ) 

WEED-E-RAD® see. . .Sodium Methanearsonate 

( M S M A ) 

WEEDEX® see. . A m i t r o l e 

WEEDEX® see. . .Atrazine 

WEEDEX® see. . .Simazine 

WEEDEX® see. . .Triclopyr, Tr ie thylammonium Salt 

W E E D E Z W O N D E R BAR® see. . .2,4-D 

W E E D DRENCH® s " Allyl Alcohol 

WEED-GO® see. . .Prometon 

W E E D HOE® see. . .Sodium Methanearsonate ( M S M A ) 

W E E D K I L L E R C O N C . D® see. . .Diquat Dibromide 

W E E D M A S T E R ® see. . .Dicamba 

WEEDOCLOR® see. . .Amitrole 

W E E D O L ( I C I ) ® see. . .Diquat 

WEEDOL® see. . .Diquat Dibromide 

WEEDOL® see. . .Paraquat 

WEEDONE® see. . .2,4-D 

WEEDONE® see. . .2,4,5-T 

WEEDONE® see. . .Pentachlorophenol 

WEEDONE® see. . .2 ,4,5-Trichlorophenoxyacet ic Acid, 

Esters 

WEEDONE® 100 E M U L S I F I A B L E see. . .2,4-D, 

butoxyethyl ester 

WEEDONE® 128 see. . .2,4-D, isopropyl ester 

W E E D O N E 170® see. . .Dichlorprop 

WEEDONE® 638 see. . .2 ,4-D, butoxyethyl ester 

W E E D O N E DP® see. . .Dichlorprop 

WEEDONE® G A R D E N W E E D E R see. . .Chloramben 

WEEDONE® LV 4 see. . .2,4-D, butoxyethyl ester 

WEEDONE® LV-6 see. . .2,4-D, butoxyethyl ester 

W E E D O N E M C P A ESTER® see. . .MCPA 

WEED-RHAP® see. . .2,4-D 

W E E D RHAP® see. . .MCPA 

WEED-RHAP® LV see. . .2 ,4-D, butoxyethyl ester 

WEED-S-RAD® see. . .Sodium Methanearsonate 

( M S M A ) 

W E E D TOX® see. . .2,4-D 

WEEDTRINE®-II see. . .2,4-D, isooctyl ester 

WEEDTRINE-D® see. . .Diquat 

WEEDTRINE-D® see. . .Diquat Dibromide 

WEEDTROL® see. . .2,4-D 

WEEVILTOX® see. . .Carbon Disulfide 

Weiss phosphor (German) see. . .Phosphorus 

WELLCIDE® see. . .D-Phenothrin 

WESLEY® see. . .Fentin Hydroxide 

W E S L E Y TRIPLE TIN 4L® see. . .Triphenyltin 

Compounds 
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WESPURIL® see. . .Dichlorophene 

W E S T A G R O A C I D SANITIZER® see. . .Pelargonie 

Acid 

W H A M ! EZ® see. . .Propanil 

WHIP® see. . .Fenoxaprop-ethyl 

White arsenic see. . .Arsenous Oxide 

White-copperas see. . .Zinc Sulfate Heptahydrate 

White phosphoric acid see. . .Phosphoric Acid 

White phosphorus see. . .Phosphorus 

White spirits see. . .Stoddard Solvent 

White-vitriol see. . .Zinc Sulfate Heptahydrate 

Whiting see. . .Calcium Carbonate 

WHITMIRE® PT-110 see. . .Resmethrin 

W H I T M I R E PT 527 WITH ALLETHRIN® see.Allethrin 

WIDEMATCH® see. . .Clopyralid 

WIDEMATCH® see. . .Fluroxypyr 1-methylheptyl Ester 

WIE OBEN® see. . .Quinalphos 

WILBRO® see. . .Oxadiazon 

WILTHIN® see. . .Monocarbamide Dihydrogen Sulfate 

WlLTZ®-65 see. . .Copper Naphthenate 

WING STOP- B® see. . .Sodium 

Dimethyldi thiocarbamate 

WINNER® see. . .Acetochlor 

WINTERWASH® see. . .Dinitro-o-cresol ( D N O C ) 

WINYLOPHOS® see. . .Dichlorvos 

WIPEOUT® see. . .Hydramethylnon 

WIRKSTOFF® 37289 see. . .Trichloronate 

WITCONATE®-60L see. . .Triethanolamine 

Dodecylbenzene Sulfonate 

WITCONATE®-60T see. . .Triethanolamine 

Dodecylbenzene Sulfonate 

W1TC0NATE®-79S see. . .Triethanolamine 

Dodecylbenzene Sulfonate 

WITCONATE®-5725 see. . .Triethanolamine 

Dodecylbenzene Sulfonate 

WITCONATE® S-1280 see. . .Triethanolamine 

Dodecylbenzene Sulfonate 

WITCONATE® T A B see. . .Triethanolamine 

Dodecylbenzene Sulfonate 

WITTOX®"C s e e . . .Copper Naphthenate 

WL 1650® see. . . Isobenzan 

WL 18236® see. . .Methomyl 

WL 19805® see. . .Cyanazine 

W L 41706® see. . .Fenpropathrin 

W L 43423® see. . .Perfluidone 

WL 43467® see. . .Cypermethrin 

WL 43775® see. . .Fenvalerate 

WL 85871® s e e . . .a/p/ra-Cypermethrin 

WOCOSIN® see. . .Propiconazole 

W O F A T O X 50 EC® see. . .Methyl Parathion 

W O L M A N SALTS® see. . .Sodium Dichromate 

WOLMAN® see. . .Tebuconazole 

WONUK® see. . .Atrazine 

W O O D F U M E VAPAM® see. . .Metham-Sodium 

WOODLIFE® see. . .Tebuconazole 

W O O D T R E A T A® see. . .Pentachlorophenol 

WOTEXIT® see. . .Trichlorfon 

W R 62® see. . .Chlormequat Chloride 

WRDC149® see. . .Cypermethrin 

W S B 1 see. . .Cimectacarb 

W U R M - T H I O N A L ® see. . .Phenothiazine 

- X -

X 149® see. . .Busulfan 

X-11085® see. . .Aminoethoxyvinylglycine 

Hydrochlor ide 

X-ALL® LIQUID see. . .Amitrole 

XDE-565® see. . .Cloransulam-methyl 

XE-938® see. . .Fenpropathrin 

Xenene see. . .Biphenyl 

o-Xenol see. , .o-Phenylphenol 

XL 2G® see. , .Benefin 

X L 2 G ® see. . .Oryzalin 

XL 7® see. . .Bithionol 

XL-50® see. . .Phenothiazine 

XL A L L INSECTICIDE® see. . .Nicotine 

XR-29® see. . .Ammonium Hexafluorosilicate 

X R D 473® see. . .Hexaflumuron 

XRD-498® see. . .Flumetsulam 

XRM-3972® s e e . . .Clopyralid 

XRM-5019® see. . .Flumetsulam 

XRM-5084® see. . .Fluroxypyr 1-methylheptyl Ester 

XRM-5202® see. . .Triclopyr, Tr ie thylammonium Salt 

XRM-5313® see. . .Flumetsulam 

3,5-Xylenol, 4-(dimethylamino)- , methylcarbamate 

see .Mexacarbate 

3,4-Xylidine, 2,6-dinitro-A / -( l-ethylpropyl)-

see.Pendimethal in 

2,4-Xylidine,/V,/V'-(methyliminodimethylidyne)bis-

see.Amitraz 

Xylofop-ethyl see. . .Quizalofop-Ethyl 

- Y -

YALAN® see. . .Molinate 

YALTOX® see. . .Carbofuran 

YANOCK® see. . .Fluoroacetamide 

YARDER® see. . .Fluvalinate 

YASOKNOCK® see. . .Sodium Fluoroacetate 

Yel low cuprocide see. . .Cuprous Oxide 

Yel low mercuric oxide see. . .Mercuric Oxide 

Yel low oxide of mercury see. . .Mercuric Oxide 

Yellow phosphorus sec. . .Phosphorus 

Yel low precipitate see. . .Mercuric Oxide 

Yel low pyoctanine see. . .Auramine 

YUKON® see. . .Dicamba 

YUKON® see. . .Sodium Dicamba 

YULAN® see. . .Molinate 
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- z -

Zaclon Discoids see. . .Hydrogen Cyanide 

ZACTRAN® see. . .Mexacarbate 

Zaprawa nasienna plynna (Polish) see. . .Methylmercuric 

Dicyanamide 

Z A P R A W A N A S I E N N A SNECIOTOX® see. 

Hexachlorobenzene 

ZARUR® s e e . . .Diphenamid 

ZEAPOS® see. . .Atrazine 

ZEAPUR® see. . .Simazine 

ZEAZIN® see. . .Atrazine 

ZEAZINE® see. . .Atrazine 

ZEBENIDE® see. . .Zineb 

ZEBTOX® see. . .Zineb 

ZECTANE® see. . .Mexacarbate 

ZECTRAN® see. . .Mexacarbate 

ZEIDANE® see. . .DDT 

ZELAN® see. . .MCPA 

ZELDOX® see. . .Hexythiazox 

ZELIO® see. . .Thallium Sulfate 

ZELLEK® see. . .Haloxyfop-methyl 

ZENDIUM® see. . .Sodium Fluoride 

ZEOCON® see. . .Fluvalinate 

ZEOCON® s e e . . .Phosmet 

ZEPHEYR® see. . .Abamectin 

Zephiran chloride see. . .Zilkonium Chloride 

ZERDANE® see. . . D D T 

ZERLATE® s e e . . .Ziram 

ZERTELL® see. . .Chlorpyrifos-methyl 

ZEXTRAN® see. . .Mexacarbate 

ZIARNIK® see. . .Phenylmercury Acetate 

ZIDAN® see. . .Zineb 

ZIMANAT® see. . .Mancozeb 

ZIMANEB® see. . .Mancozeb 

ZIMATE® see. . .Zineb 

ZI MATE® see. . .Ziram 

Z1MMAN-D1THANE® see. . .Mancozeb 

Z I M T A L D E H Y D E ® see. . .Cinnamaldehyde 

Z I M T A L D E H Y D E ® L I G H T see. . .Cinnamaldehyde 

Zinc, b is (dimethylcarbamodi th ioato -5 , i ' ) - , (T-4)- see. 

Ziram 

Zinc bis(dimethyldi thiocarbamoyl)disulphide see. .Ziram 

Zinc bis(dimethyldi thiocarbamate) see. . .Ziram 

Zinc ^-d imethyld i th iocarbamate see. . .Ziram 

Zinc dimethyldi thiocarbamate see. . .Ziram 

Zinc ethylene-1,2-bisdi thiocarbamate see. . .Zineb 

Zinc ethylenebisdi thiocarbamate see. . .Zineb 

Zinc ethylenebis (di thiocarbamate) see. . .Zineb 

Zinc, [ethyienebis(di thiocarbamato)]- see. . .Zineb 

Zinc fosfid see. . .Zinc Phosphide 

Zinc ion and manganese ethylenebisdi thiocarbamate 8 0 % 

see. . .Mancozeb 

Zinc, [(( 1 -methyl-1,2-ethanediyl)bis 

(carbamodithioato))(2-)]- see. . .Propineb 

Zinc(phosphure de) (French) see. . .Zinc Phosphide 

Zinc propylenebis(di thiocarbamate) see. . .Propineb 

Zinc- l ,2-propylene-bisdi th iocarbamate see. . .Propineb 

Zinc [N,/V-propylene-l ,2-bis(di thiocarbamate)] see. 

Propineb 

Zinc sulphate heptahydrate see. . .Zinc Sulfate 

Heptahydrate 

Zinc sulphate monohydra te see. . .Zinc Sulfate 

Heptahydrate 

ZINC-200® see. . .Zinc Sulfate Heptahydrate 

ZINC-TOX® see. . .Zinc Phosphide 

ZINC-VITRIOL® see. . .Zinc Sulfate Heptahydrate 

ZINCATE® see. . .Zinc Sulfate Heptahydrate 

ZINCFRIN® see. . .Zinc Sulfate Heptahydrate 

ZINCI-SULFAS® see. . .Zinc Sulfate Heptahydrate 

ZINCMATE® see. . .Ziram 

Zinco(fosfuro di) (Italian) see. . .Zinc Phosphide 

ZINCOMED® see. . .Zinc Sulfate Heptahydrate 

Zincum-sulfuricum see. . .Zinc Sulfate Heptahydrate 

Zink-[/V,/V"-aethylen-bis(dithiocarbamat)j (German) see. 

Zineb 

Zink-bis(/V,/V-dimethyl-dithiocarbamat) (German) see. 

Ziram 

Zinkcarbamate see. . .Ziram 

Zinkfosfide (Dutch) see. . .Zinc Phosphide 

Z1NK-GROB® see. . .Zinc Sulfate Heptahydrate 

ZINKLET® see. . .Zinc Sulfate Heptahydrate 

ZINKOSITE® see. . .Zinc Sulfate Heptahydrate 

Zinkphosphid (German) see. . .Zinc Phosphide 

Zink-[/V,/V-propylen-1,2-bis(dithiocarbamat)] (German) 

see. . .Propineb 

Z1NOCHLOR® see. . .Anilazine 

ZINOPHOS® see. . .Thionazin 

ZINOSAN® see. . .Zineb 

ZIPAK® see. . .Bifenthrin 

ZIPROMAT® see. . .Propineb 

ZI RAM VIS® see. . .Ziram 

ZI RAS AN® see. . .Ziram 

ZIRBERK® see. . .Ziram 

ZIREX 90® see. . .Ziram 

ZIRIDE® see. . .Ziram 

ZIRTHANE® see. . .Ziram 

ZITHIOL® see. . .Malathion 

ZITOX® see. . .Ziram 

Z n D M D C see. . .Ziram 

Z-O-2-iso-Propoxycarbonyl-1 -methylvinyl O-methyl ethyl 

phosphoramidothioate see. . .Propetamphos 

ZOBAR® see. . .Terbacil 

ZOBAR® see. . .Trichlorobenzoic Acid 

ZOECON® see. . .Dienochlor 

ZOECON® see. . .Hydroprene 

ZOECON® see. . .Propetamphos 

ZOECON® RF-316 see. . .Ethofenprox 

ZOLON® see. . .Phosalone 

ZOLVIS® see. . .Sulfur 
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Zoocoumarin (Dutch and Russian) see. . .Warfarin 

Zoocoumar ing (Russian) s e e . . .Warfarin 

ZOOLON® see. . .Phosalone 

ZOR1AL® see. . .Norflurazon 

ZOTOX® see. . .Arsenic Acid 

ZPP 1560 AS HERBICIDE® see. . .Glyphosate 

ZP® see. . .Zinc Phosphide 

ZR 512® see. . .Hydroprene 

ZR-515® see. . .Methoprene 

ZR-777® see. . .Kinoprene 

ZR 2006® see. . .Hydroprene 

ZR3210® see. . .Fluvalinate 

Zwavel see. . .Sulfur 

ZYBAN® see. . .Thiophanate-Methyl 

ZYMAFLUOR® see. . .Sodium Fluoride 

ZYTOX® see. . .Methyl Bromide 
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Index 2: Index of EPA Product Codes 

000601 see. . .Carbon Tetrachloride 012701 see. . .Terbacil 025602 see. .Cuprous Thiocyanate 

000601 see. . .Acrylonitrile 012902 see. . .Cadmium Chloride 025801 see. .Cyanogen Chloride 

000701 see. . .Acrolein 012905 see. . .Cadmium Sulfate 026201 see. .Cyclanilide 

004001 s e e . . .Allethrins 013501 see. . .Calcium Arsenate 027301 see. .Chloroneb 

004002 see. . .Allethrins 013503 see. . .Lead Arsenate 027401 see. .Dichlobenil 

004003 see. . .Allethrins 013602 see. . .Calcium Arsenite 027501 see. .Dienochlor 

004401 see. . .Amitrole 013603 see. . .Sodium Arsenite 027701 see. .Chlordecone 

004501 see. . .ANTU 013803 see. . .Sodium (Kepone®) 

004901 see. . .Allyl Bromide Methanearsonate ( M S M A ) 027901 see. .Triclocarban 

004901 see. . .Allyl lsothiocyanate 013804 see. . .Octylammonium 028201 see. .Propanil 

005101 see. . .Physostigmine Methanearsonate 028801 see. .Chlorobenzilate 

005101 see. . .Picloram 013806 see. . .Calcium 028901 see. .Dalapon 

005301 see. . .Ammonia Methanearsonate 029001 see. . 1,3-Dichloropropene 

005302 see. . .Ammonia 013906 see. . .Aluminum Sulfate 029002 see. .1 ,2-Dichloropropane 

005501 see. . .Ammonium Sulfamate 013907 see. . .Sodium Bromide 029003 see. .D-D mixture 

006000 see. . .Copper Napthenate 014001 see. . .Calcium Cyanamide 029201 see. .DDT 

006101 see. . .Anthracene 014002 see. .Cyanamide 029501 see. .Dichloroethyl Ether 

006201 see. . .Antimony Potassium 014503 s e e . . .Nabam 029601 see. .Dichlone 

Tartrate 014504 s e e . . .Mancozeb 029801 see. .Dicamba 

006202 see. . .Stibine 014505 see. . .Maneb 029806 see. .Sodium Dicamba 

006300 see. . .Copper Napthena te 014506 see. . .Zineb 029901 see. .Chloramben 

006304 see. . .Oxytetracycline 014601 see. . .Metiram 030001 see. .2,4-D 

Calcium 015801 see. . .Mevinphos 030053 see. .2,4-D, butoxyethyl 

006306 see. . .Streptomycin 016401 see. . .Carbon Disulfide ester 

006310 see. . .Streptomycin Sulfate 016501 see. . .Carbon Tetrachloride 030061 see. .2,4-D, butoxyethyl 

006314 see. . .Antimycin A 017002 see. . .Biphenyl ester 

006321 see. . .Oxytetracycline 017302 see. . .Trichlorobenzoic 030064 see. .2,4-D, isooctyl ester 

Calcium Acid 030066 see. .2,4-D, isopropyl estei 

006801 see. . .Arsenic Acid 017601 see. . .Barban 030501 see. .MCPA 

006802 see. . .Arsenic Pentoxide 018101 see. . .Chlormequat Chloride 030602 see. .2 ,4-DES-Sodium 

007001 s e e . . .Arsenic and Inorganic 018201 see. . .Phosphamidon 030702 see. .Naptalam 

Arsenic Compounds 018301 see. . .Chlorpropham 030801 see. .2 ,4-DB 

007001 see. . .Arsenous Oxide 018501 see. . .Phosacetim 031301 see. .Dichloran 

008001 see. . .Copper Oxychlor ide 019101 see. . .Propachlor 031401 see. .Dichlorprop 

008706 see. . .Bromophos 019301 see. . .Allidochlor 031501 see. .Mecoprop 

008901 see. . .Hexachlorocyclo 021007 see. . .Ampelomyces 032101 see. .Ethylan 

hexanes Quisqualis isolate M10 032201 see. .Diquat 

009001 see. . .Lindane 121701 see. . .Azadirachtin 032201 see. .Diquat Dibromide 

009101 see. . .Benzoic Acid 022401 see. . .Copper Arsenite 032401 see. .Thionazin 

009103 see. . .Sodium Benzoate 022501 see. . .Copper and Copper 032501 see. .Disulfoton 

009502 s e e . . .Benzyl Alcohol Compounds 034001 see. .Methoxychlor 

009801 see. . .Bensulide 022601 see. . .Paris Green 034201 see. .Fenaminosulf 

010501 see. . .Dicofol 022601 see. . .Copper Acetoarsenite 034401 see. .Naled 

011001 see. . .Borax and Boric Acid 022703 see. . .Copper Ammonium 034801 see. .Ferbam 

011102 see. . .Borax and Boric Acid Carbonate 034804 see. .Sodium 

011102 see. . .Sodium Tetraborate 022901 see. . .Copper Carbonate , Dimethyldi thiocarbamate 

011104 see. . .Sodium Metaborate Basic 034805 see. .Ziram 

011112 s e e . . .Sodium Tetraborate 023102 see. . .Copper Napthenate 034902 see. .Ferric Sulfate 

011139 see. .Cyanamide 023306 see. . .Copper Octanoate 035001 see. .Dimethoate 

011301 see. . .Dibromochloro 023401 see. . .Copper Hydroxide 035002 see. .Omethoate 

propane ( D B C P ) 024002 see. . .Copper(II)-8- 035101 see. .Daminozide 

012101 see. . .Crufomate hydroxyquino ine 035201 see. .Dicrotophos 

012201 see. . .Binapacryl 024401 see. . .Copper Sulfate 035301 see. .Bromoxynil 

012301 see. . .Bromacil 024408 see. . .Copper Sulfate 035302 see. .Bromoxynil 

012501 see. . .Cacodyiic Acid 025501 see. . .Chloroxuron 035501 see. .Monuron 

012502 see. . .Sodium Cacodylate 025601 see. . .Cuprous Oxide 035503 see. .Fluometuron 
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035505 see. . .Diuron 045601 see. . .Hydrogen Fluoride 058801 see. . .Crotoxyphos 

035506 see. . .Linuron 045801 see. . .Hydrogen Cyanide 058901 see. . .Monocrotophos 

035509 see. . .Siduron 046701 see. . . Indole-3-Butyric Acid 059001 see. . .Temephos 

035602 see. . .Dazomet 047201 see. . .Dipropyl 059101 see. . .Chlorpyrifos 

035901 see. . .Metobromuron Isocinchomeronate 059102 see. . .Chlorpyrifos-Methyl 

036001 see. . .Dinocap 047601 see. . .Propham 059201 see. . .Phosmet 

036101 see. . .Trifluralin 047801 see. . .Phenol, 3 - ( l - 059303 see. . .Bufencarb 

036501 see. . .Coumaphos methylethyl)-, methylcarbamate 059303 see. . .Brucine 

036601 see. . .Diphenamid 047802 s e e . . .Propoxur 059701 see. . .Chlordimeform 

037501 see. . .Dinex 051501 s e e . . .Maleic Hydrazide 059901 see. . .Famphur 

037505 see. . .Dinoseb 051909 see. . .Methylmercuric 060101 see. . .Thiabendazole 

037507 see. . .Dinitro-o-cresol Dicyanamide 061001 see. . .Hexachlorobenzene 

( D N O C ) 052001 see. . .Mercuric Chloride 061501 see. . . pwa-Dich lo robenzene 

037801 see. . .Dioxathion 052102 see. . .Mercuric Oxide 061601 see. . .Paraquat 

038201 see. . .Nitrofen 053001 see. . .Metaldehyde 061602 see. . .Paraquat Methosulfate 

038901 see. . .Endothall 053201 see. . .Methyl Bromide 061603 see. . .Paraquat 

039001 see. . .Sulfallate 053501 s e e . . .Methyl Parathion 062501 see. . .Aramite® 

039003 see. . .Metham-Sodium 053701 see. . .Methyl Formate 063001 see. . .Pentachlorophenol 

039201 see. . .Mirex 054101 see. . .Oxythioquinox 063003 see. . .Sodium Penta 

039501 see. . .Auramine 054901 see. . .Triclosan chlorophenate 

040506 see. . .Cinnamaldehyde 055001 see. . .Dichlorophene 063201 see. . .Peracetic Acid 

040516 see. . .Cinnamaldehyde 055201 see. . .Tecnazene 063501 see. . .Kerosene 

041101 see. . .Ethoprop 055501 see. . .Ethoxyquin 063503 see. . .Naphthas 

041301 see. . .Cycloate 055601 see. . .Naphthoxyacetic Acid 063504 see. . .Stoddard Solvent 

041401 see. . .EPTC 056001 see. . .1-Naphthalene 063506 see. . .Naphthas 

041402 see. . .Molinate Acetamide 064103 see. . .o-Phenylphenol 

041403 see. . .Pebulate 056002 see. . . 1 -Naphthaleneacet ic 064113 see. . .Butylphenols 

041404 see. . .Validamycin Acid 064201 see. . .Bithionol 

041404 see. . .Vernolate 056502 see. . .Quintozene 064206 see. . .p-Chloro-m-Cresol 

041405 see. . .Butylate 056702 see. . .Nicotine 064210 see. . .Trichlorophenols 

041415 see. . .Cartap Hydrochlor ide 056703 see. . .Nicotine Sulfate 064212 see. . .Trichlorophenols 

041508 see. . Methoxyethylmercur ic 056801 see. . .Carbaryl 064501 see. . .Phenothiazine 

Acetate 057101 see. . .Sulfoxide 066003 see. . .Phenylmercury 

041601 see. . .Endrin 057201 see. . .Phorate Acetate 

041701 see. . .Fonofos 057201 see. . .Phenylthiourea 066500 see. . .Phosphine 

041801 see. . .EPN 057301 see. . .Amiton Oxalate 066501 see. . .Aluminum Phosphide 

041901 see. . .Ethylene 057302 see. . .Amiton 066502 see. . .Phosphorus 

041901 see. . .Ethyl Mercuric 057401 see. . .Parathion 066503 see. . .Calcium Phosphide 

Chloride 057501 see. . .Parathion 067501 see. . .Piperonyl Butoxide 

042002 see. . .Ethylene Dibromide 057503 see. . .Parathion 067701 see. . .Diphacinone 

042003 see. . .Ethylene Dichloride 057601 see. . .Demeton 067703 see. . .Pindone 

042301 see. . .Ethylene Oxide 057603 see. . .Demeton-methyl 067707 see. . .Chlorophacinone 

043001 see. . .Formaldehyde 057701 see. . .Malathion 068304 see. . .Sodium Dichromate 

043102 see. . .Ethyl Formate 057801 see. . .Diazinon 068401 see. . .Allyl Alcohol 

043401 see. . .Cycloheximide 057901 see. . .Trichlorfon 068402 see. . .Acrolein Diacetate 

043601 see. . .Glyodin 058001 see. . .Azinphos-methyl 068701 see. . .Propargyl Bromide 

043801 see. . .Gibberellic Acid 058002 see. . .Azinphos-ethyl 069000 see. . .Pyrethrins or 

043802 see. . .Gibberellic Acid 058102 see. . .Carbophenothion Pyrethrn im 

043901 see. . .Glutaraldehyde 058201 see. . .Chlordane 069001 see. . .Pyrethrins or 

044008 see. . .Sodium Diacetate 058202 see. . .Chlordane Pyrethrum 

044201 see. . .Mexacarbate 058301 see. . .Ronnel 069002 see. . .Pyrethrins or 

044301 see. . .Dodine 058401 see. . .Ethion Pyrethrum 

044801 see. . .Heptachlor 058501 see. . .Isobenzan 069003 see. . .Tetramethrin 

044801 see. . .Heptachlor Epoxide 058601 see. . .Octamethyl 069005 see. . .D-Phenothrin 

044901 see. . .Hexachlorophene Diphosphoramide 069106 see. . .Zilkonium Chloride 

045001 see. . .Dieldrin 058701 see. . .Demeton-methyl 069109 see. . .Zilkonium Chloride 

045101 see. . .Aldrin 058702 see. . .Demeton-methyl 069201 see. . .4-Aminopyridine 

045201 see. . .Flexachloroethane 058703 see. . .Demeton-methyl 069203 see. . .Nitrapyrin 
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069601 see. . .Pyrazon 080811 see. . .Anilazine trans-Resmethrin; (+)-cis-

070582 see. . .Calcium Nitrate 080813 see. . .Terbutryn Resmethrin; (--)-trans-

070701 see. . .Capsaicin 081301 see. . .Captan 097802 see. . .Resmethrin ; (+)-d-

071003 see. . .Rotenone 081401 see. . .Dichloroisocyanuric t rans-Resmeth rin; (+)-cis-

072605 see. . .Diatomaceous Earth Acid Resmethrin; ( - ) - t rans-

073301 see. . .Sodium Chlorate 081501 see. . .Chloropicrin 097804 see. . .Resmethrin ; (+)-d-

073502 see. . .Calcium Carbonate 081701 see. . .Captafol t rans-Resmethrin; (+)-cis-

074001 see. . .Calcium Cyanide 081702 see. . .Captafol Resmethrin; ( -)- t rans-

074002 see. . .Sodium Cyanide 081901 see. . .Chlorothalonil 097805 see. . .Deltamethrin 

074801 see. . .Tribufos 082001 see. . .2 ,4,5- 098002 see. . 

075001 see. . .Fluoroacetic Acid Trichlorophenoxyacet ic Acid, Esters .Dodecylbenzenesulfonic Acid 

075002 see. . .Fluoroacetamide 082001 see. . ,2,4,5-T 098101 see. . .Azacosterol 

075003 see. . .Sodium Fluoroacetate 082053 see. . .2,4,5- Dihydrochloride 

075101 see. .Sodium Aluminum Trichlorophenoxyacet ic Acid, Esters 098301 see. . .Aldicarb 

Fluoride 082056 see. . .2 ,4,5- 098701 see. . .Phenmedipham 

075202 see. . .Sodium Fluoride Trichlorophenoxyacet ic Acid, Esters 099101 see. . .Benomyl 

075301 see. . .Ammonium 082063 see. . .2 ,4,5- 099801 see. . .Ethephon 

Hexafluorosilicate Trichlorophenoxyacet ic Acid, Esters 099901 see. . .Octhilinone 

075601 see. . .Calcium Hydroxide 082066 see. . •2,4,5- 100101 see. . .Cyanazine 

075604 see. . .Calcium Oxide Trichlorophenoxyacet ic Acid, Esters 100201 see. . .Isopropalin 

076001 see. . .Phosphoric Acid 082501 see. . .Silvex 100301 s e e . . .Methidathion 

076101 see. . .Ammonium Nitrate 082601 see. . .Fenac 100501 see. . .Methiocarb 

076102 see. . .Cupric Nitrate 083107 see. . .Tributyltin Chloride 100601 see. . .Fenamiphos 

076103 see. . .Potassium Nitrate 083112 see. . .Tributyltin Fluoride 101101 see. . .Metribuzin 

076203 s e e . . .Potassium Nitri te 083601 see. . .Triphenyltin 101103 see. . .Pymetrozine 

076406 see. . .Trisodium Phosphate Compounds 101201 see. . .Methamidophos 

076602 see. . .Salicylic Acid 083601 see. . .Fentin Hydroxide 101601 see. . .Cyhexatin 

076901 s e e . . .Strychnine 083602 see. . .Triphenyltin 101701 see. . .Pronamide 

077401 see. . .Clonitralid Compounds 102001 see. . .Thiophanate-methyl 

077501 see. . .Sulfur 083701 see. . .Tetrachlorvinphos 102400 see. . .Trimethacarb 

078003 see. . .Sulfuryl Fluoride 083702 see. . .Tetrachlorvinphos 102501 see. . .Dialifor 

078701 see. . .DCPA 083902 see. . 103001 see. . .Napropamide 

078801 see. . .Diallate .Tris(hydroxymethyl)ni tromethane 103301 see. . .Acephate 

078802 see. . .Triallate 084001 s e e . . .Dichlorvos 103401 see. . .Thiophanate-methyl 

078905 see. . .Pyri thiobac-sodium 084101 see. . .Chlorfenvinphos 103801 see. . .Oxamyl 

079020 see. . .Triethanolamine 084301 see. . .Benefin 104201 see. . .Oryzalin 

Dodecylbenzene Sulfonate 084701 see. . .Etridiazole 104301 see. . .Bifenox 

079101 see. . .ASPON® 085702 see. . .Urea 104401 see. . .Dipropetryn 

079202 see. . .Tetradifon 086001 see. . .Coumafuryl 104501 see. . .Pyriminil 

079401 see. . .Endosulfan 086002 see. . .Warfarin 104601 see. . .Fenbutatin Oxide 

079402 see. .Endosulfan 086003 see. . .Warfarin 104801 see. . .Desmedipham 

079403 see. .Endosulfan 086801 see. . .4-Chloro-3,5-xylenol 104901 see. . .Phenthoate 

079501 see. . .Sulfotepp 088601 see. . .Zinc Phosphide 105001 see. . .Terbufos 

079601 see. . .TEPP 089001 see. . .Zinc Sulfate 105201 see. . .Bendiocarb 

079701 see. . .D-Limonene Heptahydrate 105401 see. . .Methoprene 

079801 see. . .Thiram 090101 see. . .Dimetilan 105501 see. . .Tebuthiuron 

080001 see. . .Thallium Sulfate 090201 see. . .Carboxin 105801 see. . .Norflurazon 

080103 see. . .Ammonium Sulfite 090202 see. . .Oxycarboxin 105901 see. . .Fenitrothion 

080103 see. . .Ammonium 090301 see. . .Methomyl 106001 see. . .Methazole 

Thiosulfate 090501 see. . .Alachlor 106101 see. . .Pirimicarb 

080402 see. . .Thymol 090601 see. . .Carbofuran 106201 see. . .Amitraz 

080501 see. . .Toxaphene 090602 see. . .Carbosulfan 106401 see. . .Difenzoquat 

080801 see. . .Ametryn 097301 see. . .Formetanate 106501 see. . .Butralin 

080803 see. . .Atrazine Hydrochloride 106601 see. . .Profluralin 

080804 see. . .Prometon 097401 see. . .Karbtitilate 106701 see. . .Fosamine Ammonium 

080805 see. . .Prometryn 097601 see. . .Propargite 106901 see. . .Asulam 

080807 see. . .Simazine 097701 see. . Phosalone 107201 see. . .Hexazinone 

080808 see. . .Propazine 097801 see. . Resmethrin ; (+)-d- 107501 see. . .Kinoprene 
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107502 s e e . . .Kinoprene 116201 see. . .Triacontanol 128810 see. . .Azoxystrobin 

107701 see. . .Sodium Azide 116801 see. . .Kinetin (Cytokinin) 128819 see. . .Forchlorfenuron 

108001 see. . .Perfluidone 116802 see. . .Kinetin (Cytokinin) 128820 see. . .Bensulfuron-methyl 

108101 see. . .Pirimiphos-Ethyl 116901 see. . .6-Benzaldenine 128822 see. . .Tralomethrin 

108102 see. . .Pir imiphos-Methyl 117001 see. . .Nosema Locustae 128823 see. . .Pencycuron 

108201 see. . .Diflubenzuron 117403 see. . .Clopyralid 128825 see. . .Bifenthrin 

108202 see. . .Chlorfluazuron 117801 see. . .Bitertanol 128831 see. . .Cyfluthrin 

108303 see. . .Cuprous Chloride 118202 see. . .Hexaflumuron 128834 see. . .Pyridate 

108401 see. . .Thiobencarb 118301 see. . .Flucythrinate 128840 see. . .Imazaquin 

108501 see. . .Pendimethalin 118401 see. . .Hydramethylnon 128842 see. . Imazethabenz 

108601 see. . .Ancymidol 118601 see. . .Chlorsulfuron 128845 see. .Thifensulfuron Meth> 

108701 see. . .Fluchloralin 119302 see. . .Propamocarb 128847 see. .Difenoconazole 

108801 see. . .Metolachlor Hydrochloride 128848 see. . .Imazaquin 

109001 see. . .Oxadiazon 119901 see. . .Difenacoum 128849 see. .Hexythiazox 

109101 see. . .Mepiquat Chloride 120301 see. . .Thidiazuron 128850 see. .Glufosinate-

109201 see. . .Thiofanox 121000 see. . .Tralkoxydim Ammonium 

109301 see. . .Fenvalerate 121001 see. . .Sethoxydim 128857 see. . .Myclobutanil 

109302 see. . .Fluvalinate 121011 see. . .Clethodim 128864 see. .Cadusafos 

109303 see. . .Esfenvalerate 121027 see. . .Methoxyfenozide 128872 see. . .Carbendazim 

109401 see. . .Isofenphos 121301 see. . .Cyromazine 128876 see. . .Methanearsonic Acid 

109702 see. . .Cypermethrin 121501 see. . .Tralomethrin 128879 see. . .Triflumizole 

109702 see. . .alpha-Cypermethrin 121601 see. . .Acetochlor 128880 see. . .Bensulfuron-methyl 

109705 see. . .Fenfluthrin 121702 see. . . D ihydroazad irachtin 128887 see. . .Tribenuron-methyl 

109801 see. . . Iprodione 121903 see. . .Thiafluamide 128888 see. . .Lactofen 

109901 s e e . . .Triadimefon (Flufenacet) 128897 see. . . lambda-Cyhalothrin 

110201 see. . .Prodiamine 122001 see. . Sulfometuron-methyl 128901 see. . .Chlorimuron-ethyl 

110401 see. . Dodemorph Acetate 122002 see. . Sulfometuron-methyl 128912 see. . .Tefluthrin 

110601 see. . .Ethofumesate 122010 see. . Metsulfuron-methyl 128922 see. . . Imazethapyr 

110801 see. . Aldoxycarb 122101 see. . Propiconazole 128923 see. . . Imazethapyr 

110902 see. . Diclofop-methyl 122701 see. . Anthraquinone 128925 see. . .Hexaconazole 

111001 see. . l ,2 -Dibromo-2 ,4- 122804 see. . Abamect in 128932 sec. . .Diniconazole 

dicyanobutane 122805 see. . Fluazifop-butyl 128955 see. . .Decanoic Acid 

111401 see. . .Profenofos 122806 see. . Emamect in Benzoate 128961 see. . .Monocarbamide 

111501 see. . Sulprofos 122809 see. . Fluazifop-butyl Dihydro gen Sulfate 

111601 see. . Oxyfluorfen 123000 see. . Isoxaflutole 128965 see. . .Ethofenprox 

111811 see. . Chlor thiophos 123201 see. . Benfuracarb 128966 see. . .Hydroprene 

111901 see. . Imazalil 123301 see. . Fosetyl-Al 128968 see. . .Fluroxypyr 1-

112001 see. . Bromadiolone 123802 see. . Fomesafen methylheptyl Ester 

112301 see. . Butachlor 124601 see. . Arosurf 8 M S F 128969 see. . .Triasulfuron 

112600 see. . Prohexadione 125201 see. . Haloxyfop-methyl 128973 see. . .Primisulfuron-methyl 

Calcium 125301 see. . Fenoxycarb 128974 see. . .Quinclorac 

112602 see. . C. I. Basic Green 1 125401 see. . Clomazone 128975 see. . .Flutolanil 

112602 see. . Cimectacarb 125501 see. . Clofentezine 128985 see. . .Triasulfuron 

112900 see. . Fluridone 125601 see. . Paclobutrazol 128992 see. . .Sulfluramid 

113101 see. . Ethalfluralin 125701 see. . Flurprimidol 128993 see. . .Cyproconazole 

113201 see. . .Vinclozolin 125851 see. . Isoxaben 128994 see. . .Dithiopyr 

113301 see. . .Fosthietan 126701 see. . .Oxadixyl 128997 see. . .Tebuconazole 

113501 see. . .Metalaxyl 126801 see. . .Benazolin Ethyl 128999 see. . .Penconazole 

113501 see. . .Mercury Alkyl 127201 see. . .Triadimenol 129002 see. . . Tr i fl u s u 1 fu ro n - me t h y 1 

Compounds 127885 see. . .Anagrapha Falcifera 129006 see. . .Chlorethoxyfos 

113601 see. . .Propetamphos 127901 see. . .Fenpropathrin 129008 see. . .Nicosulfuron 

114001 see. . .Mefluidide 128100 see. . .Triazamate 129009 see. . .Rimsulfuron 

114401 s e e . . .Acifluorfen 128201 see. . .Quizalofop-ethyl 129011 see. . .Fenbuconazole 

114402 s e e . . .Acifluorfen 128501 see. . .Sulfosate 129013 see. . .Cyphenothrin 

114501 see. . .Thiodicarb 128701 see. . .Fenoxaprop-ethyl 129016 see. . .Flumetsulam 

116001 see. . .Triclopry 128711 see. . Quizalofop-ethyl 129024 see. . .Rimsulfuron 

116002 see. . .Triclopyr, 128721 see. . Halosulfuron-methyl 129026 see. . .Tebufenozide 

Trie thylammonium Salt 128801 see. . Fenoxycarb 129031 see. . .Prosulfuron 
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129032 see. . .Pyriproxyfen 230000 see. . .Polyoxin D, Zinc Salt 443100 see. . .Dimefox 

129044 see. . .Procymidone 245100 see. . .Sodium Azide 454300 see. . .Pendimethalin 

129051 see. . .Dimethenamid 251200 see. . .Ancymidol 456200 see. . .Trichloronate 

129059 see. . . Imidacloprid 259200 see. . .Carbetamide 460200 see. . .Fluchloralin 

129064 see. . .a lpha-Cypermethrin 268200 see. . .Cyanophos 462200 see. . .Fluenetil 

129081 see. . .Sulfentrazone 268300 see. . .Phosfolan 466200 see. . .Fuberidazole 

129091 see. . .Ethametsulfuron- 268310 see. . .Mephosfolan 471300 see. . .Glyphosate 

methyl 268601 see. . .Dodemorph Acetate 477300 see. . .Perchloromethyl 

129093 see. . .Chlorfenapyr 268800 see. .Dimethomorph Mercaptan 

129098 see. . .Fluazinam® 271400 see. .Promecarb 486300 see. . .Hydroprene 

129099 see. . . Imidacloprid 275100 see. .Buprofezin 496100 see. . .Coumatetralyl 

129104 s e e . . 275200 see. .Bentazon 496500 see. . .Triphenyltin 

.Aminoethoxyvinylglycine 279400 see. .Chloroacetic Acid Compounds 

hydrochloride 279500 see. .Diethatyl-ethyl 496700 see. . .Triphenyltin 

129105 see. . .Pyridaben 283500 see. .Thiobencarb Compounds 

129106 see. . .Cymoxanil 285200 see. .Bifenox 496900 see. . .Triphenyltin 

129116 see. . .Cloransulam-methyl 288200 see. .Crimidine Compounds 

129121 s e e . . .Fipronil 288201 see. .Pyrimethanil 511500 see. . .Isolan® 

129131 s e e . . .Fenpyroximate 288202 see. .Cyprodinil 512200 see. . .Isoproturon 

202901 see. . .Cholecalciferol 288600 see. .Oxyfluorfen 512400 see. . .Isofenphos 

206600 see. . .Fenarimol 288700 see. .Metolachlor 517200 see. . .Kinoprene 

207700 see. . .Nosema Locustae 294500 see. . .Phosalone 522200 see. . .Propineb 

208100 see. . .Thidiazuron 294600 see. . .Metolcarb 525300 see. . .Leptophos 

208500 see. . .Bromadiolone 295300 see. . .Chlormephos 527200 see. . .Zinc Sulfate 

208700 see. . Cholecalciferol 295700 see. . .Fenvalerate Heptahydrate 

208800 see. . .Thidiazuron 296700 see. . .Fenvalerate 530200 see. . .Magnesium Chlorate 

209600 see. . a lpha-Cypermethr in 304300 see. . .Profluralin 549200 see. .Methazole 

209800 see. . .Acifluorfen 323300 see. . .Methazole 549500 see. . .Methoprene 

209900 see. . . Iprodione 334300 see. . .Pir imiphos-Methyl 596300 see. . .Fenbutatin Oxide 

210700 see. . .Profenofos 340200 see. . .Oxydisulfoton 597900 see. . .Oxadiazon 

213600 see. . Dodemorph Acetate 344300 see. . .Prothoate 598800 see. . .Phoxim 

214500 see. . Bromophos-ethyl 344600 see. . .Triazophos 599600 see. . .Potassium Cyanide 

214600 see. . Bromadiolone 356100 see. . .Isofluorphate 600008 see. . .Acrylamide 

214900 see. . Formic Acid 362200 see. . .Methyl Phenkapton 600016 see. . .Ethylene Thiourea 

215900 see. . Fluridone 366400 see. . .Formothion 600020 see. . .Dichlorvos 

216300 see. . o-Chlorotoluene 374350 see. . .Glutamic Acid 600021 see. . .Pentachlorophenol 

216800 see. . Propetamphos 381400 see. . .Quinalphos 600023 see. . .Dinitro-o-cresol 

217500 see. . Pelargonie Acid 387100 see. . .Mefluidide ( D N O C ) 

217700 see. . l ,2 -Dibromo-2 ,4- 391200 see. . .Prodiamine 600027 see. . .Hexachlorophene 

dicyanobutane 417300 see. . .Glyphosate 600030 see. . . 1,2-Dichloropropane 

218500 see. . l ,2 -Dibromo-2 ,4- 422100 see. . .Endothion 653502 see. . .Paraoxon 

dicyanobutane 442200 see. . .Acenaphthene 

228400 see. . Dinoterb 
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Index 3: CAS Number-Cross Index 

50-00-0 see. . .Formaldehyde 76-87-9 see. . .Triphenyltin 

50-29-3 see. . .DDT Compounds 

50-31-7 see. . .Trichlorobenzoic 77-06-5 see. . .Gibberellic Acid 

Acid 78-34-2 see. . .Dioxathion 

51-03-6 see. . .Piperonyl Butoxide 78-48-8 see. . .Tribufos 

52-68-6 see. . .Trichlorfon 78-53-5 see. . .Amiton 

52-85-7 see. . .Famphur 78-87-5 see. . .1 ,2-Dichloropropane 

53-96-3 see. . .Acetylaminofluorene 79-06-1 see. . .Acrylamide 

54-11-5 see. . .Nicotine 79-11-8 see. . .Chloroacetic Acid 

55-91-4 see. . .Isofluorphate 79-19-6 see. . .Thiosemicarbazide 

55-98-1 see. . .Busulfan 79-21-0 see. . .Peracetic Acid 

56-23-5 see. . .Carbon Tetrachloride 79-43-6 see. . .Dichloroacetic Acid 

56-38-2 see. . .Parathion 79-57-2 see. . .Oxytetracycline 

56-72-4 see. . .Coumaphos Calcium 

56-86-0 see. . .Glutamic Acid 81-81-2 see. . .Warfarin 

57-06-7 see. . .Allyl lsothiocyanate 82-66-6 see. . .Diphacinone 

57-13-6 see. . .Urea 82-68-8 see. . .Quintozene 

57-24-9 see. . .Strychnine 83-26-1 see. . .Pindone 

57-47-6 see. . .Physostigmine 83-32-9 see. . .Acenaphthene 

57-74-9 see. . .Chlordane 83-79-4 see. . .Rotenone 

58-89-9 see. . .Lindane 84-65-1 see. . .Anthraquinone 

59-50-7 see. . . .p-Chloro-zw-Cresol 85-00-7 see. , .Diquat 

60-41-3 see. . . .Strychnine 85-00-7 see. . . .Diquat Dibromide 

60-51-5 see. . . .Dimethoate 85-34-7 see. . . .Fenac 

60-57-1 see. . . .Dieldrin 86-50-0 see. . . .Azinphos-methyl 

61-82-5 see. . .Amitrole 86-86-2 see. . . . 1 -

62-38-4 see. . . .Phenylmercury Naphthaleneacetamide 

Acetate 86-87-3 see. . . .1-Naphthaleneacetic 

62-73-7 see.. .Dichlorvos Acid 

62-74-8 see.. .Sodium Fluoroacetate 86-88-4 see. . . .ANTU 

63-25-2 see.. .Carbaryl 87-86-5 see. . . .Pentachlorophenol 

64-00-6 see. . .Phenol, 3 - ( l - 88-04-0 see. . . ,4-Chloro-3,5-xylenol 

methylethyl)-, methylcarbamate 88-06-2 see. . .Trichlorophenols 

64-18-6 see. . .Formic Acid 88-18-6 see. . .Butylphenols 

65-30-5 see. . .Nicotine Sulfate 88-85-7 see. . .Dinoseb 

65-85-0 see. . .Benzoic Acid 89-72-5 see. . .Butylphenols 

66-81-9 see. . .Cycloheximide 89-83-8 see. . .Thymol 

67-72-1 see. . .Hexachloroethane 90-43-7 see. . .o-Phenylphenol 

67-97-0 see. . .Cholecalciferol 92-52-4 see. . .Biphenyl 

69-72-7 see. . .Salicylic Acid 92-84-2 see. , .Phenothiazine 

70-30-4 see. . .Hexachlorophene 93-65-2 see. . .Mecoprop 

72-20-8 see. . .Endrin 93-71-0 see. . . .Allidochlor 

72-43-5 see. . .Methoxychlor 93-72-1 see. . . .Silvex 

72-56-0 see. . .Ethylan 93-76-5 see. . . .2 ,4,5-

74-83-9 see. , . .Methyl Bromide Trichlorophenoxyacet ic Acid, Esters 

74-85-1 see. . . .Ethylene 93-76-5 see. . .2,4,5-T 

74-90-8 see. , .Hydrogen Cyanide 93-78-7 see. . .2 ,4,5-

75-15-0 see. . . .Carbon Disulfide Trichlorophenoxyacet ic Acid, Esters 

75-21-8 see. , .Ethylene Oxide 93-79-8 see. . . .2 ,4,5-

75-60-5 see.. .Cacodyiic Acid Trichlorophenoxyacet ic Acid, Esters 

75-69-4 see.. 94-11-1 see. . .2,4-D, Isopropyl 

.Trichlorofluoromethane Ester 

75-99-0 see. . .Dalapon 94-74-6 see. . . .MCPA 

76-06-2 see. . .Chloropicrin 94-75-7 see. . .2,4-D 

76-44-8 see. . .Heptachlor 94-82-6 see. . .2 ,4-DB 

76-87-9 see. . .Fentin Hydroxide 95-06-7 see. . .Sulfallate 

95-49-8 see. . .o-Chlorotoluene 

95-95-4 see. . .Trichlorophenols 

96-12-8 see. . .Dibromochloro 

propane ( D B C P ) 

96-45-7 see. . .Ethylene Thiourea 

97-18-7 see. . .Bithionol 

97-23-4 see. . .Dichlorophene 

97-77-8 see. . .Disulfiram 

98-54-4 see. . .Butylphenols 

99-30-9 see. . .Dichloran 

99-71-8 see. . .Butylphenols 

100-51-6 see. . .Benzyl Alcohol 

100-66-3 see. . .Anisole 

101-05-3 see. . .Anilazine 

101-20-2 see. . .Triclocarban 

101-21-3 see. . .Chlorpropham 

101-27-9 see. . .Barban 

103-85-5 see. . .Pheny(thiourea 

104-55-2 see. . .Cinnamaldehyde 

106-46-7 see. . .para-

Dichlorobenzene 

106-93-4 see. . .Ethylene Dibromide 

106-95-6 see. . .Allyl Bromide 

106-96-7 see. . .Propargyl Bromide 

107-02-8 see. . .Acrolein 

107-06-2 see. . .Ethylene Dichloride 

107-13-1 see. . .Acrylonitrile 

107-18-6 see. . .Allyl Alcohol 

107-20-0 see. . .Chloroacetaldehyde 

107-27-7 see. . .Ethyl Mercuric 

Chloride 

107-31-3 see. . .Methyl Formate 

107-49-3 see. . .TEPP 

108-62-3 see. . .Metaldehyde 

109-94-4 see. . .Ethyl Formate 

110-89-4 see. . .Piperidine 

111 -44-4 see. . .Dichloroethyl Ether 

112-05-0 see. . .Pelargonie Acid 

114-26-1 see. . .Propoxur 

115-09-3 see. . .Mercury Alkyl 

Compounds 

115-26-4 see. . .Dimefox 

115-29-7 see. . .Endosulfan 

115-32-2 see. . .Dicofol 

116-06-3 see. . .Aldicarb 

116-29-0 see. . .Tetradifon 

117-18-0 see. . .Tecnazene 

117-52-2 see. . .Coumafuryl 

117-80-6 see. . .Dichlone 

118-74-1 see. . .Hexachlorobenzene 

119-38-0 see. . .Isolan® 

120-12-7 see. . .Anthracene 

120-23-0 see. . .Naphthoxyacetic 

Acid 

120-36-5 see. . .Dichlorprop 



 

CAS Number -Cross Index 1185 

120-62-7 see. . .Sulfoxide 

121-21-1 see. . .Pyrethrins or 

Pyrethrum 

121-29-9 see. . .Pyrethrins or 

Pyrethrum 

121-75-5 see. . .Malathion 

122-14-5 see. . .Fenitrothion 

122-34-9 see. . .Simazine 

122-42-9 see. . .Propham 

123-33-1 see. . .Maleic Hydrazide 

124-58-3 see. . .Methanearsonic 

Acid 

124-65-2 see. . .Sodium Cacodylate 

125-67-7 see. . .Gibberellic Acid 

126-11-4 see. . 

Tris(hydroxymethyl)ni t romethane 

126-75-0 see. . .Demeton 

126-96-5 see. . .Sodium Diacetate 

128-04-1 see. . .Sodium 

Dimethyldi thiocarbamate 

129-06-6 see. . .Warfarin 

129-67-9 see. . .Endothall 

13 1-52-2 see. . .Sodium 

Pentachlorophenate 

131-89-5 see. . .Dinex 

132-64-9 see. . .Dibenzofuran 

132-66-1 see. . .Naptalam 

133-06-2 see. . .Captan 

133-32-4 see. . . Indole-3-Butyric 

Acid 

133-90-4 see. . .Chloramben 

136-45-8 see. . .Dipropyl 

Isocinchomeronate 

136-78-7 s e e . . .2 ,4-DES-Sodium 

137-26-8 see. . .Thiram 

137-30-4 see. . .Ziram 

137-42-8 see. . .Metham-Sodium 

139-40-2 s e e . . .Propazine 

139-89-9 see. . .N-

[2(Biscarboxymethylamino)ethyl]-«-

(2-hydroxyethyl)glycine Trisodium 

Salt 

140-56-7 see. . .Fenaminosulf 

140-57-8 see. . .Aramite® 

141-66-2 see. . .Dicrotophos 

142-59-6 see. . .Nabam 

142-71-2 see. . .Cupric Acetate 

143-33-9 see. . .Sodium Cyanide 

143-50-0 see. . .Chlordecone 

(Kepone®) 

144-49-0 see. . .Fluoroacetic Acid 

145-73-3 see. . .Endothall 

148-79-8 see. . .Thiabendazole 

150-68-5 see. . .Monuron 

151-38-2 s e e . . 

Methoxyethylmercuric Acetate 

151-50-8 see. . .Potassium Cyanide 

152-16-9 see. . .Octamethyl 

Diphosphoramide 

156-62-7 see. . .Calcium Cyanamide 

297-78-9 see. . . Isobenzan 

297-97-2 see. . .Thionazin 

298-00-0 see. . .Methyl Parathion 

298-02-2 see. . .Phorate 

298-03-3 see. . .Demeton 

298-04-4 see. . .Disulfoton 

299-84-3 see. . .Ronnel 

299-86-5 see. . .Crufomate 

300-76-5 see. . .Naled 

301-12-2 see. . .Demeton-methyl 

309-00-2 see. . .Aldrin 

311-45-5 see. . .Paraoxon 

314-40-9 see. . .Bromacil 

315-18-4 see. . .Mexacarbate 

319-84-6 see. 

Hexachlorocyclohexanes 

319-85-7 see. 

Hexachlorocyclohexanes 

319-86-8 see. 

Hexachlorocyclohexanes 

327-98-0 see. . .Trichloronate 

330-54-1 see. , .Diuron 

330-55-2 see. . . .Linuron 

333-41-5 see. . . .Diazinon 

334-48-5 see. . . .Decanoic Acid 

357-57-3 see. . .Brucine 

371-62-0 see. , , .Ethylene 

Fluorohydrin 

379-52-2 see. . .Triphenyltin 

Compounds 

404-86-4 see. . .Capsaicin 

420-04-2 see. . .Cyanamide 

462-06-6 see. . .Fluorobenzene 

462-08-8 see. . .4-Aminopyridine 

465-73-6 see. . .Isodrin 

470-90-6 see. . .Chlorfenvinphos 

471-34-1 see. . .Calcium Carbonate 

485-31-4 see. . .Binapacryl 

492-80-8 see. . .Auramine 

497-92-7 see. . .Allethrins 

502-39-6 sec. . .Methylmercuric 

Dicyanamide 

504-24-5 see. . .4-Aminopyridine 

504-29-0 see. . .4-Aminopyridine 

506-68-3 see. . .Cyanogen Bromide 

506-77-4 see. . .Cyanogen Chloride 

510-15-6 see. . . .Chlorobenzilate 

514-73-8 see. . .Dithiazanine Iodide 

525-79-1 see. . .Kinetin (Cytokinin) 

532-32-1 see. . .Sodium Benzoate 

534-52-1 see. . .Dinitro-o-cresol 

535-89-7 see. . .Crimidine 

542-75-6 see. . .1 ,3-Dichloropropene 

542-90-5 see. . .Ethylthiocyanate 

544-92-3 see. . .Copper Cyanide 

556-22-9 see. . .Glyodin 

556-64-9 see. . .Methyl Thiocyanate 

563-12-2 see. . .Ethion 

584-79-2 see. . .Allethrins 

592-01-8 see. . .Sodium Cyanide 

592-01-8 see. . .Calcium Cyanide 

593-50-0 see. . .Triacontanol 

593-74-8 see. . .Mercury Alkyl 

Compounds 

594-42-3 see. . .Perchloromethyl 

Mercaptan 

600-25-9 see. . . 1-Chloro-1-

Ni t ropropane 

608-73-1 see. . 

Hexachlorocyclohexanes 

609-19-8 sec. . .Trichlorophenols 

617-65-2 see. . .Glutamic Acid 

633-03-4 see. . .C. I. Basic Green 1 

639-58-7 see. . .Triphenyltin 

Compounds 

640-19-7 see. . .Fluoroacetamide 

644-64-4 see. . .Dimetilan 

709-98-8 see. . .Propanil 

732-11-6 see. . .Phosmet 

741-58-2 see. . .Bensulide 

757-58-4 see. . .Hexaethyl 

Tetraphosphate 

759-94-4 see. . .EPTC 

786-19-6 see. . .Carbophenothion 

789-02-6 see. . .DDT 

834-12-8 see. . A m e t r y n 

867-27-6 see. . .Demeton-methyl 

869-29-4 see. . .Acrolein Diacetate 

886-50-0 see. . .Terbutryn 

892-20-6 see. . .Triphenyltin 

Compounds 

900-95-8 see. . .Triphenyltin 

Compounds 

906-80-5 see. . .Anthracene 

919-86-8 see. . .Demeton-methyl 

933-75-5 see. . .Trichlorophenols 

933-78-8 see. . .Trichlorophenols 

944-22-9 see. . .Fonofos 

947-02-4 see. . .Phosfolan 
950-10-7 see. . .Mephosfolan 

950-37-8 see. . .Methidathion 

957-51-7 see. . .Diphenamid 

959-98-8 see. . .Endosulfan 

961-1 1-5 see. . .Tetrachlorvinphos 

999-81-5 see. . .Chlormequat 

Chlor ide 

1024-57-3 see. . .Heptachlor 

Epoxide 

1071-83-6 see. . .Glyphosate 

11 1 1-67-7 see. . .Cuprous 

Thiocyanate 

1111-78-0 see. . A m m o n i u m 

Carbamate 

1 113-02-6 see. . .Omethoate 
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1114-71-2 see. . .Pebuiate Ester 3735-23-7 see. . .Methyl Phenkapton 

1129-41-5 see. . .Metolcarb 1929-77-7 see. . .Vernolate 3737-22-2 see. . .Dipropyl 

1134-23-2 see. . .Cycloate 1929-82-4 see. . .Nitrapyrin Isocinchomeronate 

1194-65-6 see. . .Dichlobenil 1982-47-4 see. . .Chloroxuron 3766-81-2 see. . .BPMC 

1214-39-7 see. . .6-Benzaldenine 1982-49-6 see. . .Siduron 3810-74-0 see. . .Streptomycin 

1249-84-9 see. . .Azacosterol 1982-69-0 see. . .Sodium Dicamba Sulfate 

Dihydrochloride 1983-10-4 see. . .Tributyltin 3878-19-1 see. . .Fuberidazole 

1303-28-2 see. . .Arsenic Pentoxide Fluoride 4074-43-5 see. . .Butylphenols 

1303-96-4 see. . .Borax and Boric 2008-41-5 see. . .Butylate 4104-14-7 see. . .Phosacetim 

Acid 2032-65-7 see. . .Methiocarb 4147-51-7 see. . .Dipropetryn 

1303-96-4 see. . .Sodium 2074-50-2 see. . .Paraquat 4151-50-2 see. . .Sulfluramid 

Tetraborate Methosulfate 4301-50-2 see. . .Fluenetil 

1305-62-0 see. . .Calcium Hydroxide 2104-64-5 see. . .EPN 4685-14-7 see. . .Paraquat 

1305-78-8 see. . .Calcium Oxide 2104-96-3 see. . .Bromophos 4824-78-6 see. . .Bromophos-ethyl 

1305-99-3 see. . .Calcium Phosphide 2155-70-6 see. . .Triphenyltin 4849-32-5 see. . .Karbutilate 

1314-84-7 see. . .Zinc Phosphide Compounds 5234-68-4 see. . .Carboxin 

1317-38-0 see. . .Copper and Copper 2163-80-6 see. . .Sodium 5259-88-1 see. . .Oxycarboxin 

Compounds Methanearsonate ( M S M A ) 5523-68-6 see. . .Ethalfluralin 

1317-39-1 see. . .Cuprous Oxide 2164-17-2 see. . .Fluometuron 5598-13-0 see. . .Chlorpyrifos-

1317-65-3 see. . .Calcium Carbonate 2212-67-1 see. . .Molinate methyl 

1327-52-2 see. . .Arsenic Acid 2227-17-0 see. . .Dienochlor 5836-29-3 see. . .Coumatetralyl 

1327-53-3 see. . .Arsenous Oxide 2275-18-5 see. . .Prothoate 5902-51-2 see. . .Terbacil 

1330-43-4 see. . .Sodium 2303-16-4 see. . .Diallate 5902-95-4 see. . .Calcium 

Tetraborate 2303-17-5 see. . .Triallate Methanearsenate 

1332-40-7 see. . .Copper 2310-17-0 see. . .Phosalone 6164-98-3 see. . .Chlordimeform 

Oxychloride 2312-35-8 see. . .Propargite 6379-37-9 see. . .Octylammonium 

1332-65-6 see. . .Copper 2385-85-5 see. . .Mirex Methanearsonate 

Oxychloride 2425-06-1 see. . .Captafol 6484-52-2 see. . .Ammonium Nitrate 

1338-02-9 see. . .Copper Napthenate 2439-01-2 see. . .Oxythioquinox 6734-80-1 see. . .Metham-Sodium 

1420-04-8 s e e . . .Clonitralid 2439-10-3 see. . .Dodine 6893-26-1 see. . .Glutamic Acid 

1420-04-8 see. . .Clonitralid 2465-27-2 see. . .Auramine 6923-22-4 see. . .Monocrotophos 

1420-07-1 s e e . . .Dinoterb 2497-07-6 see. . .Oxydisulfoton 7085-19-0 see. . .Mecoprop 

1461-22-9 see. . .Tributyltin 2540-82-1 see. . .Formothion 7173-51-5 see. . 

Chloride 2545-59-7 see. . .2 ,4,5- Didecyldimethylammonium Chloride 

1563-66-2 s e e . . .Carbofuran Trichlorophenoxyacet ic Acid, Esters 7179-50-2 see. . .Oxytetracycline 

1582-09-8 s e e . . .Trifluralin 2593-15-9 see. . .Etridiazole Calcium 

1596-84-5 see. . .Daminozide 2597-03-7 see. . .Phenthoate 7287-19-6 see. . .Prometryn 

1610-18-0 see. . .Prometon 2631-37-0 see. . .Promecarb 7440-38-2 see. . .Arsenic and 

1638-22-8 see. . .Butylphenols 2636-26-2 see. . .Cyanophos Inorganic Arsenic Compounds 

1646-88-4 see. . .Aldoxycarb 2642-71-9 see. . .Azinphos-ethyl 7440-39-3 see. . .Barium and Barium 

1689-84-5 see. . .Bromoxynil 2675-77-6 see. . .Chloroneb Compounds 

1689-99-2 see. . .Bromoxynil 2699-79-8 see. . .Sulfuryl Fluoride 7440-43-9 see. . .Cadmium 

1698-60-8 s e e . . .Pyrazon 2778-04-3 see. . .Endothion 7440-50-8 see. . .Copper and Copper 

1702-17-6 see. . .Clopyralid 2782-57-2 see. . Compounds 

1836-75-5 see. . .Nitrofen .Dichloroisocyanuric Acid 7446-18-6 see. . .Thallium Sulfate 

1861-32-1 see. . .DCPA 2921-88-2 see. . .Chlorpyrifos 7446-19-7 see. . .Zinc Sulfate 

1861-40-1 see. . .Benefin 2939-80-2 see. . .Captafol heptahydrate 

1897-45-6 see. . .Chlorothalonil 3060-89-7 see. . .Metobromuron 7487-94-7 see. . .Mercuric Chloride 

1910-42-5 see. . .Paraquat 3180-09-4 see. . .Butylphenols 7601-54-9 see. . .Trisodium 

1912-24-9 see. . .Atrazine 3244-90-4 see. . .ASPON® Phosphate 

1918-00-9 see. . .Dicamba 3251-23-8 see. . .Cupric Nitrate 7631-86-9 see. . .Diatomaceous 

1918-02-1 see. . .Picloram 3337-71-1 see. . .Asulam Earth 

1918-16-7 see. . .Propachlor 3380-34-5 see. . .Triclosan 7645-25-2 see. . .Lead Arsenate 

1928-47-8 see. . .2 ,4,5- 3383-96-8 see. . .Temephos 7647-15-6 see. . .Sodium Bromide 

Trichlorophenoxyacet ic Acid, Esters 3687-31-8 see. . .Lead Arsenate 7664-38-2 see. . .Phosphoric Acid 

1929-73-3 s e e . . .2,4-D, Butoxyethyl 3689-24-5 see. . .Sulfotepp 7664-39-3 see. . .Hydrogen Fluoride 

Ester 3691-35-8 see. . .Chlorophacinone 7664-41-7 see. . .Ammonia 

1929-73-3 see. . .2,4-D, Butoxyethyl 3734-97-2 s e e . . .Amiton Oxalate 7681-49-4 see. . .Sodium Fluoride 
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7696-12-0 see. . .Tetramethrin 10061-01-5 see. . .1,3-Dichloro 

7700-17-6 see. . .Crotoxyphos propene 

7704-34-9 see. . .Sulfur 10061-02-6 s e e . . .1,3-Dichloro 

7720-78-7 see. . .Ferrous Sulfate propene 

7723-14-0 see. . .Phosphorus 10102-20-2 see. . .Sodium Tellurite 

7733-02-0 see. . .Sulfate 10102-53-1 see. . .Arsenic Acid 

heptahydrate 10108-64-2 see. . .Cadmium 

7757-79-1 see. . .Potassium Nitrate Chloride 

7758-09-0 see. . .Potassium Nitrite 10124-36-4 see. . .Cadmium Sulfate 

7758-89-6 see. . .Cuprous Chloride 10124-37-5 see. . .Calcium Nitrate 

7758-98-7 see. . .Copper Sulfate 10192-30-0 see. . .Ammonium 

7758-99-8 see. . .Copper Sulfate Sulfite 

7773-06-0 see. . .Ammonium 10196-04-0 see. . .Ammonium 

Sulfamate Sulfite 

7775-09-9 see. . .Sodium Chlorate 10265-92-6 see. . .Methamidophos 

7775-19-1 see. . .Sodium Metaborate 10290-12-7 see. . .Copper Arsenite 

7778-39-4 see. . .Arsenic Acid 10311-84-9 see. . .Dialifor 

7778-44-1 see. . .Calcium Arsenate 10326-21-3 see. . .Magnesium 

7783-18-8 see. . .Ammonium Chlorate 

Thiosulfate 10380-28-6 see. . .Copper(II)-8-

7783-28-0 see. . .Ammonium hydroxyquinoline 

Phosphate 10453-86-8 see. . . Resmethrin 

7784-40-9 see. . .Lead Arsenate 10588-01-9 see. . .Sodium 

7784-41-0 see. . .Potassium Arsenate Dichromate 

7784-46-5 see. . .Sodium Arsenite 10605-21-7 see. . .Carbendazim 

7786-34-7 see. . .Mevinphos 11141-17-6 see. . .Azadirachtin 

7788-98-9 see. . .Ammonium 12002-03-8 see. . .Copper 

Chromate Acetoarsenite 

7789-12-0 see. . .Sodium 12002-03-8 see. . .Paris Green 

Dichromate 12069-69-1 see. . .Copper 

7789-23-3 see. . .Potassium Fluoride Carbonate , Basic 

7803-52-3 see. . .Stibine 12071-83-9 see. . .Propineb 

8001-35-2 see. . .Toxaphene 12122-67-7 see. . .Zineb 

8001-54-5 see. .Zilkonium 12407-86-2 see. . .Trimethacarb 

Chloride 12427-38-2 see. . .Maneb 

8002-05-9 see. . .Naphthas 12771-68-5 see. . .Ancymidol 

8003-19-8 s e e . . .D-D mixture 12789-03-6 see. . .Chlordane 

8003-19-8 see. . .D-D mixture 13071-79-9 see. . .Terbufos 

8003-34-7 see. . .Pyrethrins or 13121-70-5 see. . .Cyhexatin 

Pyrethrum 13171-21-6 see. . .Phosphamidon 

8008-20-6 see. . .Kerosene 13194-48-4 see. . .Ethoprop 

8018-01-7 see. . .Mancozeb 13356-08-6 see. . .Fenbutatin Oxide 

8022-00-2 see. . .Demeton-methyl 13593-03-8 see. . .Quinalphos 

8030-30-6 see. . .Naphthas 13684-56-5 see. . .Desmedipham 

8030-31-7 see. . .Naphthas 13684-63-4 see. . .Phenmedipham 

8032-32-4 see. . .Naphthas 14371-10-9 see. . .Cinnamaldehyde 

8045-22-5 see. . .Zilkonium 14484-64-1 see. . .Ferbam 

Chloride 14763-77-0 s e e . . .Copper Cyanide 

8052-41-3 see. . .Stoddard Solvent 14816-18-3 see. . .Phoxim 

8065-36-9 see. . .Bufencarb 15096-52-3 see. . .Sodium 

8065-48-3 see. . .Demeton Aluminum Fluoride 

9006-42-2 see. . .Metiram 15263-52-2 see. . .Cartap 

10028-22-5 see. . .Ferric Sulfate Hydrochloride 

10031-59-1 see. . .Thallium Sulfate 15299-99-7 see. . .Napropamide 

10034-93-2 see. . .Hydrazine Sulfate 15662-33-6 see. . .Ryanodine 

10043-01-3 see. . .Aluminum Sulfate 15950-66-0 see. . .Trichlorophenols 

10043-35-3 see. . .Borax and Boric 15972-60-8 see. . .Alachlor 

Acid 16118-49-3 see. . .Carbetamide 

16672-87-0 see. . .Ethephon 

16752-77-5 see. . .Methomyl 

16919-19-0 see. . .Ammonium 

Hexafluorosil icate 

17804-35-2 see. . .Benomyl 

19044-88-3 see. . .Oryzalin 

19666-30-9 see. . .Oxadiazon 

19937-59-8 see. . .Metoxuron 

20354-26-1 see. . .Methazole 

20427-59-2 see. . .Copper 

Hydroxide 

20543-04-8 see. . .Copper Octanoate 

20859-73-8 see. . .Aluminum 

Phosphide 

21087-64-9 see. . .Metribuzin 

21351-39-3 see. . .Monocarbamide 

Dihydrogen Sulfate 

21548-32-3 see. . .Fosthietan 

21609-90-5 see. . .Leptophos 

21725-46-2 see. . .Cyanazine 

21908-53-2 see. . .Mercuric Oxide 

21923-23-9 see. . .Chlorthiophos 

22224-92-6 see. . .Fenamiphos 

22248-79-9 see. . .Tetrachlorvinphos 

22781-23-3 see. . .Bendiocarb 

22967-92-6 see. . .Mercury Alkyl 

Compounds 

23031-36-9 see. . .Allethrins 

23103-98-2 see. . .Pirimicarb 

23135-22-0 see. . .Oxamyl 

23184-66-9 see. . .Butachlor 

23422-53-9 see. . .Formetanate 

Hydrochlor ide 

23505-41-1 see . . .Pirimifos-ethyl 

23564-05-8 see. . .Thiophanate-

methyl 

23564-06-9 see. . .Thiophanate-

methyl 

23950-58-5 see. . .Pronamide 

24017-47-8 see. . .Triazophos 

24307-26-4 see. . .Mepiquat 

Chloride 

24934-91-6 see. . .Chlormephos 

25057-89-0 see. . .Bentazon 

25059-80-7 see. . .Benazolin Ethyl 

25167-82-2 see. . .Trichlorophenols 

25168-15-4 see. . .2,4,5-

Trichlorophenoxyacet ic Acid, Esters 

25168-26-7 see. . .2,4-D, Isooctyl 

Ester 

2531 1-71-1 see. . .Isofenphos 

25606-41-1 see. . .Propamocarb 

Hydrochlor ide 

25954-13-6 see. . .Fosamine 

Ammonium 

26002-80-2 see. . .d-Phenothrin 

26225-79-6 see. . .Ethofumesate 

26399-36-0 see. . .Profluralin 
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26530-20-1 see. . .Octhilinone 43121-43-3 see. .Triadimefon 67375-30-8 see. . alpha-

26628-22-8 see. . Sodium Azide 43222-48-6 see. .Difenzoquat Cypermethrin 

27176-87-0 see. . 50471-44-8 see. .Vinclozolin 67485-29-4 see. . Hydramethylnon 

Dodecylbenzenesulfonic Acid 50594-66-6 see. .Acifluorfen 68157-60-8 see. . Forchlorfenuron 

27314-13-2 see. . .Norflurazon 51218-45-2 see. .Metolachlor 68359-37-5 see. . Cyfluthrin 

27323-41-7 see. . .Triethanolamine 51235-04-2 see. .Hexazinone 68694-11-1 see. . Triflumizole 

Dodecylbenzene Sulfonate 51338-27-3 see. .Diclofop-methyl 69327-76-0 see. . Buprofezin 

28057-48-9 see. . .Allethrins 51630-58-1 see. .Fenvalerate 69409-94-5 see. . Fluvalinate 

28249-77-6 see. . .Thiobencarb 51707-55-2 see. .Thidiazuron 69806-40-2 see. . Haloxyfop-methy 

28300-74-5 see. . .Antimony 52292-17-8 see. .Arosurf* M S F 69806-50-4 see. . Fluazifop-butyl 

Potassium Tartrate 52315-07-8 see. .Cypermethrin 69865-47-0 see. . Cypermethrin 

28434-00-6 see. . .Allethrins 52740-16-6 see. .Calcium Arsenite 70124-77-5 see. . Flucythrinate 

28434-01-7 see. . .Resmethrin 52918-63-5 see. .Deltamethrin 71422-67-8 see. . Chlorfluazuron 

28772-56-7 see. . .Bromadiolone 53112-28-0 see. .Pyrimethanil 71751-41-2 see. . Avermectin 

28805-86-9 see. . .Butylphenols 53558-25-1 see. .Pyriminil 72178-02-0 see. . Fomesafen 

29091-21-2 see. . .Prodiamine 53780-34-0 see. .Mefluidide 73250-68-7 see. . Mefenacet 

29232-93-7 see. . .Pir imiphos- 54593-83-8 see. .Chlorethoxyfos 74051-80-2 see. . Sethoxydim 

methyl 55179-31-2 see. .Bitertanol 74115-24-5 see. . Clofentezine 

30560-19-1 see. . .Acephate 55219-65-3 see. .Triadimenol 74222-97-2 see. . Sulfometuron-

31218-83-4 see. . .Propetamphos 55285-14-8 see. .Carbosulfan methyl 

31717-87-0 see. . .Dodemorph 55290-64-7 see. .Dimethipin 74223-64-6 see. . Metsulfuron-

Acetate 55335-06-3 see. .Triclopry methyl 

32809-16-8 see. . .Procymidone 55512-33-9 see. .Pyridate 75867-00-4 see. . Fenfluthrin 

33089-61-1 see. . Amitraz 55720-26-8 see. 76578-14-8 see. . Quizalofop-ethyl 

331 13-08-5 see. . .Copper Aminoethoxyvinylglycine 76738-62-0 see. . Paclobutrazol 

Ammonium Carbonate Hydrochloride 77182-82-2 see. . Glufosinate-

33213-65-9 see. . Endosulfan 56073-07-5 see. .Difenacoum Ammonium 

33245-39-5 see. . Fluchloralin 56425-91-3 see. .Flurprimidol 77501-63-4 see. . Lactofen 

33629-47-9 see. . Butralin 57213-69-1 see. .Triclopyr, 77732-09-3 see. . Oxadixyl 

33820-53-0 see. . Isopropalin Tr ie thylammonium Salt 78587-05-0 see. . Hexythiazox 

33911-28-3 see. . Resmethrin 57837-19-1 see. .Metalaxyl 79127-80-3 see. . Fenoxycarb 

34014-18-1 see. . Tebuthiuron 57966-95-7 see. .Cymoxanil 79241-46-6 see. . Fluazifop-butyl 

34123-59-6 see. . Isoproturon 59669-26-0 see. .Thiodicarb 79277-27-3 see. . Thifensulfuron 

34256-82-1 see. . Acetochlor 59756-60-4 see. .Fluridone Methyl 

35367-38-5 see. . Diflubenzuron 60168-88-9 see. .Fenarimol 79538-32-2 see. . Tefluthrin 

35400-43-2 see. . Sulprofos 60207-90-1 see. .Propiconazole 79622-59-6 see. . Fluazinam® 

35554-44-0 see. . Imazalil 60238-56-4 see. .Chlorthiophos 79983-71-4 see. . Hexaconazole 

35691-65-7 see. . l ,2 -Dibromo-2 ,4- 61790-53-2 see. .Diatomaceous 80844-07-1 see. . Ethofenprox 

dicyanobutane Earth 81335-37-7 see. . Imazaquin 

35764-59-1 s e e . . Resmethrin 61792-07-2 see. .2,4,5- 81335-47-9 see. . Imazaquin 

36734-19-7 see. . Iprodione Trichlorophenoxyacet ic Acid, Esters 81335-77-5 see. . Imazethapyr 

37248-47-8 see. . Val idamycin 61792-07-2 see. .2,4,5- 81362-49-4 see. . Lactofen 

37882-31-8 see. . Kinoprene Trichlorophenoxyacet ic Acid, Esters 81405-85-8 see. . Imazethabenz 

37924-13-3 see. . Perfluidone 62476-59-9 see. . Acifluorfen 81406-37-3 see. . Fluroxypyr 1-

38727-55-8 see. . Diethatyl-ethyl 64742-48-9 see. .Naphthas methylheptyl Ester 

39148-24-8 see. . Fosetyl-Al 64902-72-3 see. .Chlorsulfuron 81591-81-3 see. . Sulfosate 

39196-18-4 see. . .Thiofanox 65195-55-3 see. .Avermectin 81777-89-1 see. . Clomazone 

39300-45-3 see. . .Dinocap 65195-56-4 see. .Avermectin 82097-50-5 see. . Triasulfuron 

39515-40-7 see. . .Cyphenothrin 65733-18-8 see. .Hydroprene 82558-50-7 see. . Isoxaben 

39515-41-8 see. . Fenpropathrin 65733-20-2 see. .Kinoprene 82560-54-1 see. . Benfuracarb 

40487-42-1 see. . Pendimethalin 66063-05-6 see. .Pencycuron 82657-04-3 see. . Bifenthrin 

40596-69-8 see. . Methoprene 66215-27-8 see. .Cyromazine 83055-99-6 see. . Bensulfuron-

41096-46-2 see. . Hydroprene 66230-04-4 see. .Esfenvalerate methyl 

41198-08-7 see. . Profenofos 66246-88-6 see. .Penconazole 83164-33-4 see. . Diflufenican 

41394-05-2 see. . Metamiton 66332-96-5 see. .Flutolanil 83657-18-5 see. . Diniconazole 

42576-02-3 s e e . . Bifenox 66441-23-4 see. .Fenoxaprop-ethyl 84087-01-4 see. . Quinclorac 

42588-37-4 see. . Kinoprene 66841-24-5 see. .Cypermethrin 86209-51-0 see. . Primisulfuron-

42874-03-3 see. . Oxyfluorfen 66841-25-6 see. .Tralomethrin methyl 
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86479-06-3 see. . .Hexaflumuron 101200-48-0 see. . .Tribenuron- 126535-15-7 see. . .Triflusulfuron-

86752-99-0 see. . .Cypermethrin methyl methyl 

86753-92-6 see. . .Cypermethrin 101917-66-2 see. . . Imazethapyr 127277-53-6 see. . .Prohexadione 

87674-68-8 see. . .Dimethenamid 102851-06-9 see. . .Fluvalinate Calcium 

87674-68-8 see. . .Dimethenamid 105827-78-9 see. . . Imidacloprid 131860-33-8 see. . .Azoxystrobin 

87820-88-0 see. . .Tralkoxydim 107534-96-3 see. . .Tebuconazole 134098-61-6 see. . .Fenpyroximate 

88161-75-5 see. . .Cypermethrin 108189-58-8 see. . 137512-74-4 see. . .Emamectin 

88671-89-0 see. . .Myclobutanil . D ihydroazad i räch t η Benzoate 

90982-32-4 see. . .Chlorimuron- 108731-70-0 see. . .Fomesafen 138261-41-3 see. . . Imidacloprid 

ethyl 110488-70-5 see. . .Dimethomorph 141112-29-0 see. . .Isoxaflutole 

91465-08-6 see. . .lambda- 111991-09-4 see. . .Nicosulfuron 142459-58-3 see. . .Thiafluamide 

Cyhalothrin 112143-82-5 see. . .Triazamate (Flufenacet) 

94125-34-5 see. . .Prosulfuron 112410-23-8 see. . .Tebufenozide 146659-78-1 see. . .Polyoxin D, Zinc 

94361-06-5 see. . .Cyproconazole 113136-77-9 see. . .Cyclanilide Salt 

95266-40-3 see. . .Cimectacarb 114369-43-6 see. . .Fenbuconazole 147150-35-4 see. . .Cloransulam-

95465-99-9 see. . .Cadusafos 117718-60-2 see. . .Thiazopyr methyl 

95737-68-1 see. . .Pyriproxyfen 119446-68-3 see. . .Difenoconazole 155569-91-8 see. . .Emamectin 

96489-71-3 see. . .Pyridaben 120068-37-3 see. . .Fipronil Benzoate 

97780-06-8 see. . .Ethametsulfuron- 121552-61-2 see. . .Cyprodinil 161050-58-4 see. . Methoxyfenozide 

methyl 122453-73-0 see. . .Chlorfenapyr N o n e found see. .Anagrapha 

97886-45-8 see. . . Dithiopyr 122836-35-5 see. . .Sulfentrazone Falcifera 

97955-44-7 see. . .Cypermethrin 122931-48-0 see. . .Rimsulfuron None found see. . .Antimycin A 

98967-40-9 see. . .Flumetsulam 123312-89-0 see. . .Pymetrozine None found see. . .Ampelomyces 

99129-21-2 see. . .Clethodim 123343-16-8 see. . .Pyrithiobac- Quisqual is isolate MIO 

100784-20- see. . .Halosulfuron- sodium None found see. . .Nosema Locustae 

methyl 
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