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Preface

Environmental justice (EJ) is concerned with the fair treatment and
meaningful involvement of all people regardless of race, color, national
origin, or income with respect to the development, implementation, and
enforcement of environmental laws, regulations, and policies. Many of
the goals of environmental justice are promoted through complex agree-
ments between the US Environmental Protection Agency and state
environmental agencies based on cooperative federalism. Utilizing
detailed case studies, this book provides a comprehensive introduction to
the legal, economic, and philosophical issues involved in jointly promot-
ing EJ in this federalist system, both in the context of siting and in the
context of regulating potentially polluting facilities. The volume is
designed to serve as a supplementary text for undergraduate and graduate
courses concerned with environmental policy, as well as a reference for
interested professionals in a wide variety of disciplines including law,
economics, environmental sciences, philosophy, and political science.
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1. Federalism and the pursuit of
environmental justice

ENVIRONMENTAL JUSTICE IN THE US

While there is no universally accepted definition of environmental justice
(EJ), there is general unanimity that the central concern revolves around the
idea that minority and low-income individuals, communities, and popula-
tions should not be disproportionately exposed to environmental hazards.
That is, low-income and minority communities should not be exposed to
greater environmental risks than other communities through the siting of
locally undesirable land uses (LULUSs), the enactment of environmental and
land use regulations, the enforcement of those regulations, and the remedi-
ation of polluted sites (Rechtschaffen et al., 2009). Unfortunately, in the
context of environmental quality, a wide variety of empirical studies has
documented that disparate impacts do, in fact, exist since minority and
low-income communities are at disproportionate risk for environmental
harm from the siting, regulation, and remediation of polluting activities. In
December 2005, for example, the Associated Press released a major study of
air pollution risk based on 2000 Environmental Protection Agency (EPA)
and census data that found that black Americans were 79 percent more
likely than whites to live in heavily polluted neighborhoods (Pace, 2005).
Similarly, in a 1987 report, and a 2007 follow-up study, the United Church of
Christ’s Commission on Racial Justice concluded that, nationwide, people of
color are far more likely to live close to hazardous waste facilities, and that
race is a significant and robust predictor of commercial hazardous waste
facility locations (United Church of Christ, 1987; and Bullard et al., 2007).
More comprehensively, Hird and Reese (1998) examined 29 indicators of
environmental quality throughout the nation and concluded that pollutants
tend to be distributed in a way that disproportionately affects people of color,
even across different model specifications, different pollutants, and when
many other confounding characteristics are taken into account.!

! Mohai and Bryant (1992) reviewed 15 studies conducted between 1971 and
1992 that attempted to provide systematic information about the distribution of

1



2 Environmental justice and federalism

While there is significant disagreement among researchers regarding
the extent to which race- and class-based environmental inequities exist
in the United States, distributive equity concerns have quite naturally
arisen over the documentation of disproportionate exposure of minority
and low-income communities to land, air, and water contamination. In
response to these concerns, the EJ movement has become an attempt to
equalize the burdens of pollution, noxious development, and resource
depletion (Shrader-Frechette, 2002). That is, the EJ movement has largely
organized around the effort to redress the harms arising from dispropor-
tionate exposure to environmental risk.

The Federal Response

On February 11, 1994, President Clinton recognized the significance of
environmental equity issues by issuing Executive Order 12898, which
requires all federal agencies to collect data about the health and environ-
mental impact of their actions on minority groups and low-income
populations, and to develop policies to achieve EJ to the greatest extent
practicable and permitted by law.? In addition to collecting data, the order
requires agencies to take a number of practical steps to avoid discrimin-
atory actions and to promote environmental equity.

such environmental hazards as air and noise pollution, solid and hazardous waste
disposal, pesticide poisoning and toxic fish consumption. The results of these
investigations were strikingly consistent. Regardless of the environmental hazard,
and regardless of the scope of the study, in nearly every case the distribution of
pollution was found to be inequitable by income and race. A 1992 study by the
EPA concurred, providing evidence that minorities (e.g., African Americans,
Appalachians, Pacific Islanders, Hispanics, and Native Americans) who are
disadvantaged in terms of education, income, and occupation bear a dispropor-
tionate share of environmental risk and death (US EPA, 1992). A third study
conducted in 2004 examined monetary penalties assessed against petroleum
refiners for violation of federal environmental law and concluded that refineries
situated within the boundaries of Hispanic and low-income zip codes tended to
receive smaller penalties than refineries located in non-Hispanic and more
affluent zip codes (Lynch et al., 2004). Finally, a 2004 study conducted by the
Natural Resources Defense Council concluded that a large percentage of US
Latinos live and work in urban and agricultural areas where they face heightened
danger of exposure to air pollution, unsafe drinking water, pesticides, and lead
and mercury contamination.

2 See Appendix 1. For a detailed discussion of Executive Order 12898 and its
impact on federal regulatory policy, see Mank (2008b).



Federalism and the pursuit of environmental justice 3

The US EPA has been the lead agency in implementing Executive
Order 12898. In fact, the agency has consistently pursued integrating EJ
concerns into its policies, programs, and activities since 1994, and in
1997 the EPA established the following definition of EJ, a definition that
continues to guide US federal environmental policy (US EPA, 2003a):3

Environmental Justice is the fair treatment and meaningful involvement of all
people regardless of race, color, national origin, or income with respect to the
development, implementation, and enforcement of environmental laws, regu-
lations, and policies.

What is meant by fair treatment and meaningful involvement?

e  Fair treatment means that no group of people should bear a dispropor-
tionate share of the negative environmental consequences resulting from
industrial, governmental and commercial operations or policies

e  Meaningful Involvement means that:

people have an opportunity to participate in decisions about activities
that may affect their environment and/or health;

2. the public’s contribution can influence the regulatory agency’s deci-
sion;

3. their concerns will be considered in the decision making process;
and

4. the decision makers seek out and facilitate the involvement of those
potentially affected.

For the past 30 years, the EPA has invested heavily in developing
institutional, legal, and policy frameworks in the US for promoting EJ.
The EPA’s commitment to EJ began in 1992 when the agency created an
Office of Environmental Justice (OEJ) with a broad mandate to ensure
that minority and low-income communities receive protection under
environmental laws. The OEJ is charged with providing oversight on
these concerns to all parts of the agency.* In 1993, the agency then
established the National Environmental Justice Advisory Council
(NEJAC) in order to obtain independent advice and recommendations
from all stakeholders involved in EJ conflicts.”> The NEJAC has been
instrumental in making recommendations to the EPA on how to integrate

3 See  http://www.epa.gov/environmentaljustice/basics/index.html.  Back-

ground information on EPA’s EJ program can also be found on this website.
EPA’s definition of EJ was informed by President Clinton’s Executive Order
12898, which is presented in Appendix 1.

4 See http://www.healthfinder.gov/orgs/HR2673.htm.

5 See http://www.epa.gov/compliance/environmentaljustice/nejac/index.html.
Also see US EPA, 2010b, available at http://www.epa.gov/environmentaljustice/
resources/publications/factsheets/fact-sheet-nejac-2009.pdf.



4 Environmental justice and federalism

EJ into the agency’s policies, programs, and activities, addressing topics
as diverse as permitting, pollution prevention, cumulative risk, and
stakeholder involvement. In 1994, partly based on NEJAC recommenda-
tions, the EPA initiated the Environmental Justice Small Grants Program.
The grants are designed to support communities working on solutions to
local environmental and public health issues.® As of 2011, the program
had awarded $21 million in funding to 1,200 community-based organ-
izations. Six years later, an important legislative milestone was reached
with the publication of the EPA’s Draft Title VI Guidance for EPA
Assistance Recipients Administering Environmental Permitting Pro-
grams.” The Guidelines provide a framework for the EPA’s Office of
Civil Rights (OCR) to process complaints filed under Title VI of the Civil
Rights Act of 1964 that allege discriminatory environmental and health
effects from environmental control permits issued by EPA financial
assistance recipients. The Draft Guidance was written at the request of
states for recipients of EPA financial assistance who implement environ-
mental permitting programs, and describes procedures EPA staff may use
to perform investigations of Title VI administrative complaints. In that
same year, the NEJAC developed a Model Plan for Public Participation
as a tool to guide the public participation process in ensuring that
decisions affecting human health and the environment embrace EJ.® In
the model plan, core values for the practice of public participation are
identified, and a public participation checklist for governmental agencies
is developed.

Much of the early effort on promoting EJ culminated in 1995 with the
EPA’s adoption of a Final Environmental Justice Strategy. The purpose of
the strategy is to ensure the integration of EJ into the agency’s programs,
policies, and activities consistent with Executive Order 12898. The
strategy was designed to be a broad framework intended to be a ‘living
document,” subject to continuous updating and refinement, and heavily
relying on public participation to achieve the agency’s stated EJ goals. In
that spirit, the EPA has more recently developed two noteworthy initia-
tives. In 2007, the Environmental Justice Strategic Enforcement Tool
(EJSEAT) was introduced for use by the EPA Office of Enforcement and
Compliance Assurance (OECA) to consistently identify areas with

6 See http://www.epa.gov/compliance/ej/grants/ej-smgrants.html.

7 Federal Register, V.65, N.124, June 2000, pp. 39650-39201. For more
information about the EPA draft guidance documents, see the EPA Office of
Civil Rights Website at http://www.epa.gov/civilrights.

8 See http://www.epa.gov/projctxl/nejac.htm.
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potentially disproportionately high and adverse environmental and public
health burdens.” The EJSEAT uses 18 select federally recognized or
managed databases and a simple algorithm to identify such areas. Finally,
in 2011, the EPA developed Plan EJ 2014, named in recognition of the
20th anniversary of President Clinton’s issuance of Executive Order
12898 on EJ. The plan is a roadmap to more fully integrate EJ into the
agency’s decision making, highlighting cross-agency cooperation, tool
development, and program initiatives.'© While not a rule or regulation,
Plan EJ 2014 is designed to promote meaningful engagement with
communities in the pursuit of three goals: (1) protect health in com-
munities over-burdened by pollution; (2) empower communities to take
action to improve their health and environment; and (3) establish
partnerships with local, state, tribal and federal organizations to achieve
healthy and sustainable communities. Similar, but less extensive,
implementation efforts have been made by a variety of federal regulatory
agencies including the Departments of Transportation, Defense, Energy,
Justice, and Interior (Mank, 2008b).

State-Initiated Responses

EJ conflicts vary widely in terms of their origins, frequency, duration,
natural resource involvements, geographical extent, jurisdictional con-
siderations, and resolvability. As a result, a complex set of state and
issue-specific initiatives has evolved over time in response to emerging
EJ concerns. Fortunately, a comprehensive survey of state EJ laws,
policies, and legal cases is presented in Bonorris (2010). The survey is
the result of an ongoing collaboration between the University of
California’s Hastings College of Law and the American Bar Associ-
ation. The project is designed to highlight the breadth of regulatory and
policy approaches implemented by states to address EJ concerns. The
survey is published periodically, and relies on a review of legal and
public databases, as well as in-depth discussions with state environ-
mental agency personnel, for accuracy. Federal law and policy is not
reviewed in the survey, but cooperative federal-state arrangements and
documents are included. The result of these efforts is to compre-
hensively document state-initiated EJ programs for each of the 50

9
10

See http://www.epa.gov/environmentaljustice/resources/policy/ej-seat.html.
See http://www.epa.gov/compliance/ej/plan-ej/index.html.
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states.!! Additionally, ongoing EJ concerns and emerging trends are
identified.!?

EJ and siting potentially polluting facilities

Numerous studies have shown that the siting of potentially polluting
activities can have major implications for EJ. It is well documented that a
variety of environmentally risky facilities have been disproportionately
concentrated in low-income and minority communities.!> As a result,
several states have passed laws and initiated programs to insure that
environmental equity is considered when reviewing permit applications
that will impact EJ neighborhoods.

Environmental agencies are able to address EJ and siting concerns
through state enabling legislation. In Kentucky, for example, the Regional
Integrated Waste Treatment and Disposal Facility Siting Board is
required by statute to consider the social and economic impacts of a
proposed hazardous waste facility on the affected community.!'* In
Minnesota, the Pollution Control Agency is required by statute to
introduce EJ considerations into the permitting process for any facility in
Minneapolis that emits air contaminants.!> Similarly, the Washington
Energy Site Facility Evaluation Council established that it is a permit

1" Investments by states in EJ programs vary dramatically. Some states have
virtually no, or at best nascent, programs, including Iowa, Maine, Mississippi,
Nebraska, North Dakota, Oklahoma, South Carolina, South Dakota, Utah, and
Texas. In stark contrast, California has the most comprehensive set of EJ policies
and programs, addressing conflicts that arise from climate change, water
management, air contaminants, transportation, landfill sitings, brownfields, chil-
dren’s health, and pollution cleanup (Bonorris, 2010).

12 The description of state EJ programs presented here is taken from the
report summarizing the results of the 50-state survey conducted by the Hastings
College of Law in collaboration with the American Bar Association (Bonorris,
2010). This report covers a great deal beyond the programs highlighted in this
section, including state initiatives addressing EJ and climate change, agricultural
chemicals, diet, housing, mining, and transportation.

13 See, for example, United Church of Christ (1987) for an early examination
of EJ and the siting of treatment, storage, and disposal facilities (TSDFs);
Downey (2006) for an evaluation of EJ and the siting of toxic release inventory
facilities (TRIs); Mohai and Saha (2006) for an assessment of race and
socioeconomic disparities in EJ research; and Ringquist (2005) for a meta-
analysis of 49 environmental equity studies addressing EJ and facility siting.

14 Ky. Rev. Stat. Ann. §§ 224.46-505, et seq.

15 See MPCA, ‘Community Air Improvement Project, available at http:/
www.pca.state.mn.us/index.php/air/air-monitoring-and-reporting/air-emissions-
and-monitoring/community-air-improvement-project-caip.html.
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applicant’s responsibility to involve the public even before submitting an
application for a new energy facility.'® Other states address the siting and
EJ issue by restricting the location of potentially polluting activities.
Alabama’s Hazardous Wastes Management and Minimization Act, for
example, mandates that only one commercial hazardous waste treatment
facility or disposal site may be located within a single county.!” The
Environmental Equity Act in Arkansas is similarly restrictive, creating a
rebuttable presumption against permitting the construction or operation
of any high impact solid waste management facility (SWF) within 12
miles of any existing SWF facility.!® Still other states account for EJ
considerations in permitting decisions through comprehensive planning
on EJ policies. In 2006, the Office of Planning in the District of
Columbia revised its Comprehensive Development Plan, and these revi-
sions have become a part of the District’s Municipal Regulations.!® EJ
objectives are promoted by addressing the over-concentration of indus-
trial uses, the amelioration of adverse effects, and the direct involvement
of at-risk communities in planning, permitting, and development pro-
cesses. This general approach to accounting for EJ concerns in permitting
is also reflected in Pennsylvania’s Environmental Justice Public Partici-
pation Policy. Under this policy, if approval of a proposed permit affects
an area with demographics of either 20 percent below the poverty rate or
30 percent minority population, enhanced public participation is required
as part of the permitting procedures.?°

EJ and the enforcement of environmental statutes and policy

A second area of ongoing EJ concern involves compliance with and
enforcement of environmental laws. Empirical studies have documented
that environmental laws may be enforced in a variety of ways that
disadvantage at-risk communities. Violations of environmental laws in
areas that are disproportionately minority or low income may tend to be
penalized less than violations elsewhere. Implementing more stringent
environmental standards may be complicated by the fact that failing to
enforce compliance with the standards may deny EJ communities the
health benefits of a less contaminated environment, while forcing com-
pliance may secure health benefits but at prohibitive cost. Cleanups may

16 Wash. Admin. Code §463-60-101 (2004).

17 Ala. Code § 22-30-5.1(c) (2005).

18 Ark. Code. Ann. § 8-6-1501 (2008).

19 D.C. Mun. Regs.tit.10 (2008).

20 Pennsylvania Dept. of Environmental Protection, 34 Pa.B.2237 (Apr. 24,
2004), modified by 35 Pa.B.68 (Jan. 1, 2005).
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occur more rapidly and thoroughly for contaminated sites in non-
minority communities. Clearly, the implementation and enforcement of
environmental policies has significant implications for EJ.?!

An aggressive EJ program designed to address enforcement issues has
been developed by the Department of Environmental Protection (DEP) in
New Jersey. Enforcement sweeps are organized by the DEP, utilizing a
large enforcement team from its various units, to facilitate environmental
enforcement in urban areas with large EJ populations. DEP enforcement
sweeps have addressed a wide array of EJ issues, ranging from the
regulation of medical waste, to integrated pest management, to wetlands
restoration.?2 Illinois, on the other hand, has addressed EJ and enforce-
ment concerns through the establishment of an Environmental Justice
Complaint Process. The Illinois Environmental Protection Agency admin-
isters a grievance procedure that handles complaints from submission, to
investigation, to resolution of the matter.?® Particularly complex EJ
investigations are explicitly addressed in Connecticut. The position of EJ
administrator has been established within Connecticut’s Department of
Environmental Protection to address, among other things, complicated EJ
complaints involving multiple jurisdictions and services of different state,
local, and/or federal agencies.?* More generally, several states have
addressed EJ and enforcement issues through Supplemental Environment
Projects (SEPs). Colorado’s program is illustrative. Violators of environ-
mental laws and regulations are allowed to reduce the amount of their
fines by funding an approved project benefiting the environment as part
of the settlement of an enforcement action.>> These projects are known as
SEPs and address the environmental priorities of the community or

21 See, for example, Hird (1993) for an investigation of EJ and the enforce-

ment of EPA’s Superfund program; Cory and Rahman (2009) for an evaluation of
the EJ implications of compliance with the Safe Drinking Water Act (SDWA);
and Lynch et al. (2004) for a study of EJ and the level of monetary fines imposed
on petroleum refineries across the Clean Air Act (CAA), the Clean Water Act
(CWA), and the Resource Conservation and Recovery Act (RCRA).

22 New Jersey Dept of Environmental Protection, ‘Enforcement in Action —
Special Projects,” available at http://www.nj.gov/dep/enforcement/special
projects.html.

23 Illinois Environmental Protection Agency ‘Grievance Procedure, http:/
www.epa.state.il.us/environmental-justice/grievance-procedure.html.

24 See Bonorris (2010), p. 45.

2> Colorado Department of Public Health and Environment, ‘Final Agency-
wide Supplemental Environmental Projects Policy,” Revised 5/5/08 [‘CDPHE
SEP Policy’], available at http://www.cdphe.state.co.us/wq/enforcement/SEP-
Policy.pdf.
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communities involved. EJ is promoted by addressing historic patterns of
disparate impact with new resources.

EJ and the reclamation of contaminated sites

Abandoned or underutilized sites with the presence of hazardous sub-
stances, pollutants, or contaminants can present formidable EJ challenges
since these sites tend to be disproportionately located in EJ communities.
Cleaning up and reinvesting in these properties protects the environment
and reduces blight while potentially contributing to economic develop-
ment, infrastructure repair, and better health outcomes. Additionally,
during the course of remediating hazardous waste sites, opportunities
arise to provide employment and training to community residents and
businesses. Reinvestment and remediation coupled with extensive com-
munity involvement can help to promote the health, safely, and quality of
life within impacted neighborhoods.

A principal vehicle for addressing the reclamation of hazardous waste
sites and brownfields is the EPA’s Comprehensive Environmental
Response and Liability Act (CERCLA) program, commonly known as
Superfund. CERCLA provides protocols for both identifying contamin-
ated sites and orchestrating remedial response actions. Several states have
developed their own complementary land reclamation programs as well.2¢
To ensure consideration of EJ in the reclamation of sites, states have
developed and implemented specialized EJ initiatives. Rhode Island’s
Industrial Property Remediation and Reuse Act requires the Department
of Environmental Management to consider the effects of remediation on
the surrounding population, particularly for low-income and racial minor-
ity populations. Community involvement programs have been developed
to ensure notification to affected residents throughout the investigation
and remediation of contaminated sites.?’” New Jersey’s Environmental
Justice Petitions and Action Plans established a process for petitioning
the state’s Department of Environmental Protection on reclamation
issues.?® Past petitions have concerned, among other things, health effects
from an incomplete assessment and cleanup of contamination by the US

26 See, for example, the Water Quality Assurance Revolving Fund (WQARF)
program in Arizona, which supports hazardous substance cleanup efforts in the
state, available at http://www.azdeq.gov/environ/waste/sps/program.html.

27 R.I. Gen.Laws § 23—-19.14-5(a) (2003).

28 New Jersey Dept of Environmental Protection, ‘Environmental Justice
Task Force Advances Petitions to Address Community Environmental and Public
Health Concerns,’ available at http://www.state.nj.us/dep/newsrel/2005/05_0083.
htm.
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EPA at former superfund sites in EJ communities. In listing contaminated
sites, the Kansas Department of Health and Environment has a Brown-
field Targeted Assessment program that prioritizes properties that have EJ
issues.?? Lastly, the Wisconsin Department of Natural Resources provides
low-cost loans for brownfield remediation projects at landfills, sites or
facilities where contamination has affected or threatens to affect ground
water or surface water.?® Priority is given to loan applications that
improve EJ in the process of reclamation.

EJ and community involvement
The EPA strongly advocates involving affected communities in their
siting, regulatory, and reclamation decision making.3! In developing
community involvement programs, EPA has adopted a set of core values
for public participation, as identified by the National Environmental
Justice Advisory Council.3? Specifically, EPA bases its interactions with
communities on the idea that people should have a say in decisions about
actions that affect their lives; that the public participation process should
provide participants with the information they need to participate in a
meaningful way; and that public participation should include the promise
that the public’s contribution will influence final decisions.33

State environmental agencies have developed a comprehensive set of
community involvement programs as well, initiatives that address the

29 Kansas Dept of Health and the Environment, ‘Kansas Brownfields

Program,” available at http://www.kdheks.gov/brownfields/targeted_assess_prog.

html.
39 Wisconsin Dept of Natural Resources, ‘Land Recycling Loan Program,’

available at http://www.dnr.state.wi.us/org/caer/cfa/EL/section/brownfield.html.

31 These ideas are particularly well developed within EPA’s Superfund
program. See US EPA (2005), Superfund Community Involvement Handbook,
Office of Emergency and Remedial Response, EPA 540-K-05-003 (April),
Washington, DC, available at http://www.epa.gov/superfund/community/cag/
pdfs/ci_handbook.pdf.

32 For a general discussion, see US EPA, ‘Environmental Justice Program
and Civil Rights,” at http://www.epa.gov/region01/ej/index.html.

33 Community involvement objectives under CERCLA, for example, include
keeping the public well informed of ongoing and planned activities; encouraging
and enabling the public to get involved; listening carefully to what the public is
saying; identifying and dealing responsibly with public concerns; changing
planned actions where public comments or concerns have merit; and explaining
to citizens how EPA considered their comments, what EPA plans to do, and why
EPA reached its decision (US EPA, 2005, pp. 5-6).
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entire lifecycle of polluting activities, from the permitting and siting of
facilities, to the regulation of facilities while they are in operation, to site
reclamation after facilities have ceased to operate. In California, for
example, landfill developers must solicit low-income and minority com-
munities’ opinions when proposing new sites.’* In Pennsylvania, an
Environmental Justice Work Group was established to promote greater
community involvement in the monitoring of facilities, and to encourage
the creation of additional means to ensure the adequate enforcement and
appropriate assessment of penalties.?> In Arizona, Community Advisory
Boards advise the Department of Environmental Quality on Superfund
cleanup issues, and provide feedback from government agencies to
affected communities.?¢ In fact, viewed as a whole, community involve-
ment can be fairly characterized as the implementation backbone of EJ
initiatives across the 50 states.

ENVIRONMENTAL FEDERALISM IN THE US

Federalism is a founding political principle of the US Constitution.
Technically, federalism is defined as the principle of federal organization
of any group of more or less autonomous units. More pragmatically,
federalism is about assigning government authority to the correct level of
government in our constitutional structure. In determining the appropriate
allocation of authority between the federal government, on the one hand,
and state, regional, and local governments, on the other, the risks of
decentralization and hampering needed federal initiatives must be
weighed against the costs of centralization and the potential for stifling
novel social and economic experiments by the states.3”

34 CAL.PUB.RES.CODE §§ 40912, 41701, and 71114.

35 Pennsylvania Dept of Environmental Protection, ‘Environmental Justice
Work Group Report to the Pennsylvania Department of Environmental Protection
(2001),” available at http://www.depweb.state.pa.us/portal/server.pt/community/
office_of_environmental_advocate/14049.

36 See Waste Programs Division: Superfund/Water Quality Assurance
Revolving Fund (WQARF): Community Involvement, available at http://www.
azdeq.gov/environ/waste/sps/community.html.

37" To quote Justice Louis D. Brandeis (New State Ice v. Liebmann, 285 US
262, 311 (1932), dissenting), ‘To stay experimentation in things social and
economic is a grave responsibility. Denial of the right to experiment may be
fraught with serious consequences to the nation. It is one of the happy incidents
to the federal system that a single courageous state may, if its citizens choose,
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Within the context of regulation, federalism is typically cooperative,
acknowledging a need for cooperation between state and federal govern-
ments. Environmental federalism in the US is generally cooperative, and
addresses the appropriate scope and division of power, responsibilities,
and authority among the federal and state governments in environmental
management. For the past 15 years, Congress has encouraged devolution
of responsibility and authority from the federal government to the states
in environmental protection.38

The National Environmental Performance Partnership System

The EPA and states share responsibility for protecting environmental and
human health. In 1995, the EPA initiated the National Environmental
Performance Partnership System (NEPPS) to improve the efficiency of
EPA-state partnerships within a cooperative federalism system (US EPA,
2010e). Performance partnerships are explicitly designed to foster devo-
lution by taking best advantage of the unique capacities of each partner,
achieving targeted environmental benefits at minimum cost. In promoting
devolution, NEPPS gives states more flexibility in achieving environ-
mental results so that states can serve as the primary delivery agent,
managing their own programs, adapting to local conditions, and testing
new approaches for delivering more environmental protection for less
(Scheberle, 2004).

One of the main ways that the EPA and individual states implement the
principles of performance partnerships on the ground is by negotiating
Performance Partnership Agreements (PPAs). Elements of a PPA typic-
ally include a description of environmental conditions, performance
measures for evaluating progress, a process for joint state—EPA evalu-
ation, mutual accountability, and a clear specification of environmental
priorities (US EPA, 2010f). Each state—EPA partnership negotiation takes
into account the particular capacities, needs, and interests of the state.

Individual PPAs are typically multi-program documents that frequently
include a dispute resolution process as one of several general topics. A
wide variety of program areas are addressed across state PPAs, ranging
from air quality, to drinking water, to brownfields and Superfund. About
half of recently negotiated PPAs address EJ as well. Over the period from

serve as a laboratory, and try novel social and economic experiments without risk
to the rest of the country.’

38 See President Clinton’s Exec. Order No. 13132, 64 Fed. Reg. 43, 255
(Aug. 4, 1999).
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2000 to 2008, 32 states on average had negotiated PPAs.3° The continued
popularity of PPAs can be attributed to the fact that the negotiated
outcome emerges from joint planning and priority setting, and clearly
specifies the extent of EPA oversight.

The Scope of Performance Partnership Agreements

Recently negotiated agreements between the EPA and state environ-
mental agencies illustrate the adaptability of PPAs in addressing EJ
concerns. Some of the agreements are quite detailed in delineating
documentation, policy implementation, community involvement, and
oversight responsibilities, while other contracts emphasize a general
commitment to addressing EJ issues without particularized elaboration.
Additionally, PPAs address a wide range of topics including the siting,
regulation, and reclamation of polluting activities as they impact the
provision of clean air and water, land use, and public health.

The versatility of PPAs in addressing EJ concerns is well documented.
In Washington, for example, the PPA between the state’s Department of
Energy and US EPA Region 10 committed both agencies to monthly
phone calls to facilitate the identification of EJ issues in the state, to
increase agency knowledge about the nature and extent of EJ concerns,
and to promote interagency collaboration.*® The siting of waste sites in
EJ communities is addressed by a PPA between the Utah Department of
Environmental Quality and US EPA in which a commitment is made to
identify these sites and to address disparate impacts of permitting and
enforcement.*! Regulatory compliance and enforcement is emphasized in
Virginia’s most recent PPA where both the Virginia Department of
Environmental Quality and US EPA have agreed to pursue ozone
non-attainment and toxics in communities of concern.*?> The regulatory

39 See ‘2008 Program Implementation Summary: National Environmental

Performance Partnership System (NEPPS),” available at http://www.epa.gov/ocir/
nepps/pdf/fy08-pp-statustrends-report.pdf.

40 Department of Ecology, ‘Environmental Performance Partnership Agree-
ment for July 1, 2007 to June 30, 2009, available at http://www.ecy.wa.gov/
biblio/0701028.html.

41" Utah Dept of Environmental Quality, ‘Division of Solid and Hazardous
Waste RCRA Program — Performance Partnership FY 2009, formerly available
at http://www.deq.utah.gov/About_DEQ/Planning/PPA/2009_PPA_PDFs /2009_
dshw_final.pdf. (Last visited Aug. 29, 2009.)

42 Virginia Dept of Environmental Quality, ‘Performance Partnership Agree-
ment (2005),” formerly available at http://epa.gov/ocirpage/nepps/pdf/vadeq-ppa-
100105-093007.pdf. (Last visited Jul. 5, 2009.)
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element in the PPA between Pennsylvania and US EPA is more general
with both agencies agreeing to identify and address areas with elevated
occurrences of infections and chronic disease related to environmental
exposure.*3 On the land reclamation front, Connecticut’s PPA commits
the state’s Department of Environmental Protection and US EPA to
community-based initiatives, targeting enhanced federal Resource Con-
servation and Recovery Act (RCRA) activities within identified environ-
mental equity communities.** The PPA negotiated by the Rhode Island
Department of Environmental Management (RI DEM) is similar in that
increasing public participation in site remediation and brownfield projects
is emphasized through the implementation of RI DEM’s EJ policy
recommendations.*> Finally, a variety of PPAs concentrate explicitly and
exclusively on community involvement. The agreement negotiated
between the Minnesota Pollution Control Agency and US EPA supports
and encourages community-based environmental protection while ena-
bling equal access to the environmental decision-making process.*¢
Indiana’s PPA also emphasizes community involvement by committing to
increasing meaningful public input on environmental decisions, and
facilitating dispute resolution among parties to environmental decisions.*’

43 Pennsylvania Association of Conservation Districts, ‘PACD News, for-

merly available at http://www.pacd.org/news/October percent252002/p.3.htm+
percent22performance+partnership+agreementpercent22&hl=en&ct=clnk&cd=1
&gl=us&ic=utf-8. (Last visited Feb. 27, 2009.)

4 Connecticut Dept of Environmental Protection, ‘Environmental Perform-
ance Partnership Agreement between Connecticut Department of Environmental
Protection and US Environmental Protection Agency, Region 1 for Federal Fiscal
Years 2008 and 2009, at 2, available at http://www.ct.gov/dep/lib/dep/ppa/ppa
fy0809.pdf and Resource Conservation and Recovery Act, 42 U.S.C. §§ 6901 et
seq. (1976).

4> Rhode Island Dept of Environmental Management and US EPA, Perform-
ance Partnership Agreement (FYS 2008-2010), at Tab A, 132, available at
http://www.dem.ri.gov/pubs/ppa0810.pdf.

4 Minnesota Pollution Control Agency, ‘Environmental Performance Part-
nership Agreement between US EPA Region 5 and MPCA for October 1,
2008-September 30, 2012, available at http://www.epa.gov/rSwater/stpb/pdfs/
mpcappafy2009-2012.pdf.

47 Indiana Dept of Environmental Management, ‘Indiana Environmental
Performance Partnership Agreement, Section 2: State/Federal Relationship, Part
IIT: Environmental Justice,” formerly available at http://www.in.gov/idem/enppa/
enppa.pdf. (Last visited Aug. 10, 2003.)
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OVERVIEW OF THE BOOK

In the following chapters, issue-specific recommendations are developed
for the appropriate role of environmental federalism in addressing EJ
conflicts. Drawing on EJ case studies, an empirically based introduction
to the interactions between EJ and environmental federalism is provided.
The analysis proceeds in three stages. In stage one, a documentation
assessment of EJ is conducted. For each case study, a careful empirical
investigation establishes the nature and extent of the EJ conflict under
consideration. In addition, data needs, along with statistical and analysis
requirements, are determined as they relate to successfully conducting the
evaluation. In stage two, a policy assessment is conducted. For each case
study, the policy response of the Arizona Department of Environmental
Quality (ADEQ) is evaluated, along with complementary initiatives by
the EPA. Finally, based on the two assessments, recommendations for
cooperative federalism are suggested. In particular, two specific aspects
of addressing EJ concerns and federalism are evaluated: (1) documenting
the current or expected existence of EJ conflicts; and (2) developing,
implementing, and enforcing appropriate policies to address EJ conflicts
once documented. In doing so, the analysis addresses the central envir-
onmental federalism question of whether the state or federal government
should take the lead in documentation and policy development designed
to address EJ conflicts, while systematically tailoring recommendations
to the issues of siting and regulating polluting activities.

EJ and environmental issues are addressed in the following chapters by
discussing the legal, economic, and policy implications of two case
studies in Arizona. In Chapter 2, a brief overview of the legal framework,
institutional requirements, and documentation challenges involved in
establishing an EJ discrimination claim is provided as background for the
case studies reported in the following two chapters. In Chapter 3, the
results of a case study involving clean air and siting potential polluting
activities in the Phoenix Metropolitan Area are presented. The documen-
tation and policy challenge here is to evaluate both the emissions and
economic development implications of permit approval. In Chapter 4, a
second case study is presented involving the provision of safe drinking
water and regulatory enforcement of the Safe Drinking Water Act
(SDWA). The policy question here is whether minority and/or low-
income communities will be disproportionately denied the health benefits
of treated water owing to a failure to enforce SDWA requirements, or
will be disproportionately required to bear onerous treatment costs per
household owing to mandated compliance. In Chapter 5, a federalism
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policy assessment is conducted and the implications for federalism in
support of EJ explored. The assessments evaluate the state agency’s
policy response to the EJ conflicts documented in the case studies. In
each section, the empirical results of the case study are summarized, the
policy initiatives of the state environmental agency described, and the
conformance between those policy initiatives and the nature and extent of
the EJ conflict examined. Recommendations for how federalism can best
serve EJ objectives emerge from the combined case study results and
policy assessments for the siting and regulation of polluting activities. As
shown in the case studies, both ADEQ and the EPA rely heavily on
community involvement in promoting EJ goals. In Chapter 6, the case is
made that this reliance is well justified, promoting the twin goals of
distributive equity and allocative efficiency. Finally, in Chapter 7, future
directions of EJ policy design are discussed.



2. Establishing an EJ claim of
disparate-impact discrimination

INTRODUCTION

Somewhat surprisingly, efforts to formally address EJ concerns have been
largely frustrated.! The source of this frustration can be partly explained
by legal requirements for establishing an EJ claim based on discrimin-
ation, and partly on procedural considerations under the EPA’s adminis-
trative complaint process. Legal and institutional factors impacting the
establishment of EJ claims are briefly discussed in the following two
sections.

The principal obstacle to establishing a cogent EJ claim, however,
concerns methodological debates over appropriate procedures for docu-
menting disproportionate risk and the subsequent interpretation of study
results.>2 Methodological considerations are addressed in the fourth sec-
tion of this chapter as background for the case studies presented in
Chapters 3 and 4 on the existence of disproportionate environmental risk
in low-income and/or minority communities in Arizona.

Based on the survey of legal, institutional, and methodological issues,
it is argued in the concluding section that addressing EJ conflicts through
Performance Partnership Agreements (PPAs) is both feasible and desir-
able. PPAs are negotiated agreements between the EPA and state envir-
onmental agencies. These agreements can be carefully crafted to address
the documentation, policy, implementation, administration, compliance
and enforcement, and oversight responsibilities of both parties. Moreover,
PPAs can be tailored on an issue-specific basis to complex siting and
regulation disputes. This approach, based on cooperative federalism, is
feasible since a sophisticated and well-established set of estimation
techniques is available to identify the nature and scope of EJ conflicts,

' In fact, it was not until 1997 that plaintiffs began winning cases on
environmental justice grounds, mostly through emerging doctrines that did not
require proof of intent (Gerrard, 2003).

2 For a discussion of methodological issues, see Burns (2005) and
Rechtschaffen et al. (2009).

17
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allowing either the EPA or state agencies to assume primacy in documen-
tation based on their comparative advantage. It is desirable since the
alternative of resolving EJ conflicts through the courts is not only
ineffective, but also counterproductive, while the EPA’s administrative
complaint process is protracted to the point of being moot with very few
EJ complaints being resolved on the merits.3

LEGAL FOUNDATIONS FOR EJ CLAIMS

The constitutional basis for EJ challenges to governmental discrimination
lies in the equal protection clause. The Fourteenth Amendment expressly
provides that the states may not ‘deny to any person within [their]
jurisdiction the equal protection of the laws.’# Establishment of EJ claims
on constitutional grounds is circumscribed by a series of Supreme Court
decisions requiring that (1) a governmental action must be involved for
the equal protection clause to be violated; (2) private discrimination does
not constitute a denial of equal protection; (3) the clause applies to local,
state and federal levels of government; (4) only insidious or unjustifiable
discrimination is prohibited; and (5) denial of equal protection requires
proof of intent to discriminate (Weinberg, 2008, pp. 3—4).

Pursuit of EJ legal claims based on an appeal to equal protection has
been frustrated by the proof of intent requirement. In principle, intent can
be established by showing that a law was enacted with a discriminating
purpose or that a neutral statute has been applied in a discriminatory
manner. Alternatively, circumstantial proof of intent can be provided by
documenting a greatly disparate impact on an EJ community, implied by

3 Readers concerned with environmental justice and federalism come from

diverse backgrounds. Environmental lawyers and legal scholars, for example,
may be well acquainted with the obstacles confronting the establishment of an EJ
claim through litigation (discussed in the next section). Similarly, EPA and state
environmental agency personnel may be thoroughly familiar with the poor track
record of the administrative complaint process in addressing EJ conflicts
(discussed in the third section), while EJ researchers may be comprehensively
versed in the immanent empirical challenges in documenting disparate-impact
discrimination (discussed in the fourth section). While an understanding of the
legal, institutional, and documentation challenges inherent in addressing EJ
disputes is extremely useful in considering the case studies and federalism
assessments presented in subsequent chapters, selected sections of this chapter
may be omitted without loss of continuity. For convenience, a summary-and-
conclusion discussion is presented in the final section.
4 US Constitution, amendment XIV, § 1.
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deviations from normal governmental procedures, or documented by
statements evincing an intent to discriminate.®> The most common pro-
cedural vehicle for the assertion of equal protection claims is a suit under
42 U.S.C. § 1983. In practice, the burden of establishing discriminatory
intent, as opposed to discriminatory impact, has proven to be so onerous
that only the most egregious EJ cases have been successful using this line
of argument.® As a result, EJ legal complaints have increasingly turned to
Title VI of the Civil Rights Act to contest and litigate decision making.

Title VI of the Civil Rights Act (1964)

Title VI, which forbids discrimination by programs receiving federal finan-
cial assistance, offers the best opportunity for private citizens to bring EJ
challenges against state or local agencies (Mank, 2008a).” Because virtually
every state environmental agency receives some funding from the EPA,

5 For discussion of intent issues and illustrative cases, see Weinberg (2008,

pp- 6-17).

¢ Discriminatory intent continues to play an important role in EJ cases
despite the inherent evidentiary burdens. For example, the Rhode Island Superior
Court found that the state Department of Environmental Management failed to
make EJ reviews as required by state law in siting a public school, but found no
racial discrimination motivating the siting process (see Hartford Park Tenants
Association v. Rhode Island Department of Environmental Management, CA.
No. 99-3748, 2005 R.I. super. LEXIS 148 (Sup.Ct. R.I., Providence Oct. 3,
2005). Similarly, a community group in a predominately white area of Dallas
argued that the decision by the Dallas Housing Authority to put public housing in
their neighborhood was racially motivated and violated their equal protection
rights under the Fourteenth Amendment. The federal district court, however, held
that the selection was not based on racial criteria (see Walker v. City of
Mesquite, 402 F. 3d 532 (5th Cir. 2005)). In another Dallas case, a federal court
held that there was no intentional discrimination by the City of Dallas in
allowing illegal dumping at a landfill in an African American community since
there was no evidence that the city acted differently toward this community than
towards others (see Cox v. City of Dallas, 2004 US Dist. LEXIS 18968 (N.D.
Tex. Sept. 22, 2004)). For an overview of relevant EJ cases generally, see the
American Bar Association’s update service on the law of EJ at http://
www.abanet.org/environ/committees/envtab/ejweb.html.

7 Civil Rights Act of 1964, Pub.L.N0.88-352§§78 Stat.24P, 252-253, 42
U.S.C. § 2000d. For discussions of the basic structure of Title VI as a vehicle for
pursuing EJ claims, see Cole (1994a), Colopy (1994), and Hammer (1996).
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almost all state permitting and regulating decisions are potentially subject
to Title VI's jurisdiction.®

Section 601 of Title VI expressly states that ‘No person in the United
States shall, on the grounds of race, color, or national origin, be excluded
from participation in, be denied the benefits of, or be subjected to
discrimination under any program or activity receiving federal financial
assistance.”” However, like the EJ challenges based on the equal protec-
tion clause, section 601 has been ineffective at addressing environmental
inequities because the Supreme Court has held that proof of discrimin-
atory intent is required (Mank, 2008a).

Under section 602 of Title VI, federal agencies are required to
promulgate regulations that specify when the agency is engaging in
racially discriminatory practices. The intent of the statute is that recipi-
ents of federal funds not engage in activities that have the effect of
promoting disparate-impact discrimination. A particularly contentious
issue under section 602 is whether private rights of action exist under the
EPA’s Title VI regulations. For quite some time, it was unclear whether
agency regulations based on section 602 of Title VI created private rights
of action allowing plaintiffs to file suit in federal courts (Mank, 1999).
Recently, however, the Supreme Court has ruled in Alexander v. Sandoval
(2001) that private individuals can sue in cases where there is intentional
discrimination, but that there is no private right to file a lawsuit
concerning disparate-impact regulations. That is, the ability of individuals
to enforce federal laws only exists when Congress provides for those
rights. Private parties cannot enforce the duty of an environmental agency
to engage in disparate-impact analysis (Lieberman, 2001).!° This ruling

8 1In 1986, the federal government provided 46 percent of the funding for
state air pollution programs, 33 percent of the funding for state water pollution
programs, and 40 percent of the funding for state hazardous waste programs (see
Lazarus (1993) for a discussion). By 1996, the EPA provided several billion
dollars of federal funding under 44 different programs to about 1,500 recipients,
including virtually all state or regional siting or permitting agencies (see US
Commission on Civil Rights, Federal Title VI Enforcement to Ensure Nondis-
crimination in Federally Assisted Programs (June, 1996) for a discussion). Over
the ten-year period from 1997 to 2006, EPA’s enforcement funding to the regions
increased from $288 million in fiscal year 1997 to $322 million in fiscal year
2006, but declined in real terms by 8 percent (US GAO, 2007).

9 42 U.S.C. §200d.

19" In a recent case this principle was reaffirmed by the Court of Appeals for
the D.C. Circuit, rejecting the argument that EJ claims can be based on Executive
Order 12898 or a Department of Transportation Order since neither allowed for a
private right of action (Communities Against Runway Expansion, Inc. v. Federal



Establishing an EJ claim of disparate-impact discrimination 21

has had a chilling effect on pursuing EJ complaints in federal court since
judges have subsequently followed this precedent in consistently reject-
ing EJ cases (Hill, 2009).

In theory, litigation is a promising way of addressing EJ concerns. In
practice, however, federal judges have systematically resisted granting EJ
plaintiffs relief, either by requiring proof of an intent to discriminate, or
by denying a private right of action.!! As a result, the EPA administrative
complaint process has become the principal means of addressing EJ
conflicts since a private right of action does exist under section 602 and
the emphasis is on discriminatory impacts or effects as opposed to
discriminatory intent.!'?

THE EPA ADMINISTRATIVE COMPLAINT PROCESS

The Supreme Court has stated that Title VI authorizes agencies to adopt
implementing regulations that prohibit discriminatory effects, effects that
have an unjustified adverse disparate impact.'3 Under the EPA’s Title VI
implementing regulations,'# agencies receiving EPA financial assistance
are prohibited from using criteria or methods of administering its
program that have the effect of subjecting individuals to discrimination
because of their race, color, or national origin.!> In implementing the
mandate provided by recent court decisions and Executive Order
12898,'¢ the EPA has been developing a detailed framework for

Aviation Administration, No.02-1267, 2004 US App. LEXIS 1403 (D.C. Cir.
Jan. 30, 2004)).

1" Some analysts have argued that a better litigation strategy is to have
plaintiffs use traditional environmental laws to ensure that they are applied and
enforced equally to pursue EJ claims of disparate impact (Cole, 1994b).
However, based on his review of the case law, Hill (2009) concludes that federal
and state courts are reluctant to use existing environmental laws to redistribute
environmental risks and harms. Moreover, a cogent case can be made that EJ
litigation is not only ineffective, but also counterproductive, given more compel-
ling political, economic, community, and jurisprudential considerations.

12 For an exhaustive survey of legal issues involved in environmental justice,
see Gerrard and Foster, 2008.

13 See Alexander v. Choate, 469 US 287, 292-94 (1985); Guardians Ass’n v.
Civil Service Comm’n, 463 US 582, 589 (1983).

1440 CFR part 7.

1540 CFR 7.35 (6).

16" There are several basic differences between EPA’s responsibilities under
Title VI and under Executive Order 12898. See Appendix 2.
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addressing EJ concerns for the past 25 years (Mank, 2008b).!7 In 1995,
the EPA issued its final EJ strategy with the following five EJ mission
topics: (1) public participation, (2) health and environmental research, (3)
data collection and analysis, (4) Native American and indigenous envir-
onmental protection, and (5) enforcement, compliance assurance, and
regulatory reviews. Mission five on enforcement is particularly important
in identifying and addressing violations in communities disproportion-
ately impacted by environmental problems. At approximately the same
time, the EPA established the Office of Environmental Justice (OEJ) to
provide assistance to other EPA departments and to coordinate a large
number of activities within the agency,!® and the National Environmental
Justice Advisory Council (NEJAC), to provide advice to the agency
through the OEJ on matters related to EJ.! More recently, the EPA is
developing a revised Environmental Justice Strategic Plan to integrate its
EJ efforts more fully into the agency’s programs and operations as part of
the EPA’s Strategic Plan for Fiscal Years 2006—11.20

At the very heart of the EPA’s EJ strategy is the administrative complaint
process. Through the EPA’s Office of Civil Rights (OCR), Title VI com-
plaints are processed by OCR to determine whether a recipient of federal
financial assistance has implemented programs or activities that have
resulted in an unjustified adverse disparate impact. That is, the OCR
assesses whether the impact is both adverse and borne disproportionately
by a group of persons based on race, color, or national origin, and, if so,
whether the impact is justified (Revesz, 2008).2! The Title VI complaint
process is illustrated in Figure 2.1; as shown in the flow chart, a complaint
can be resolved in a variety of ways based on jurisdictional considerations,

17 As early as 1994, EPA Administrator Carol Browner had made environ-
mental justice an important agency priority, pledging to integrate EJ concerns
fully and consistently into the agency’s policies, programs, and activities [see
Office of the Administrator, US Environmental Protection Agency, Pub. No. EPA
200-2-94-001, the New Generation of Environmental Protection: A Summary of
EPA’s Five-Year Strategic Plan 6 (1994); No. supra note 26 at 387].

18 For a description, see Environmental Justice Fact Sheet, National Environ-
mental Justice Advisory Council, available at http://www.epa.gov/compliance/
environmentaljustice/resources/publications/factsheets/fact-sheet-nejac-2009.pdf.

19 EPA Environmental Justice Fact Sheet, supra note 16.

20 EPA, Environmental Justice Strategic Plan Framework and Outline, 70
Fed. Reg. 36, 167 (Jun. 22, 2005), available at http://www.epa.gov/compliance/
resources/publications/data/planning/strategicplan/ej/index.html.

240 CFR part 7.30, 7.35 and section VI and VII of the Draft Revised
Guidance for Investigating Administrative Complaints Challenging Permits.
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voluntary compliance, informal resolution, dismissal or rejection of the
complaint, or funding termination for the recipient agency

In principle, the EPA’s administrative complaint process seems to be a
well-designed, transparent, and effective means of challenging environ-
mental decision making as discriminatory in effect; in practice, the process
has been a disappointment. As of November 2003, only 17 of the 143
administrative complaints received over the previous 10 years satisfied the
criteria to launch a preliminary investigation and only one went on to be
adjudicated by the EPA (Faerstein, 2004).22 In fact, as of 2003, the OCR had
denied claims of discrimination in all complaints that had been decided
(Gerrard, 2003). In that same year, the US Commission on Civil Rights
issued a highly critical report regarding the agency’s compliance with
Executive Order 12898 and Title VI (US Commission on Civil Rights,
2003). The commission found that the agency lacked any comprehensive
assessments or accountability measures for its EJ activities.

Since 2003, the EPA’s administrative complaint process has had two
salient characteristics. First, the complaint process itself is protracted.
This fact was exhaustively documented in a recent court case. In
‘Rosemere Neighborhood Association v. EPA;” the US Court of Appeals
for the 9th Circuit found that the petitioner’s struggle with the EPA to
respond to its Title VI complaint — alleging that Vancouver, WA, had
misused EPA grant funds — appeared typical of those who appeal to OCR
to remedy civil rights violations.?®> In fact, the EPA failed to process a
single complaint from 2006 to 2007 in accordance with its regulatory
deadlines, convincing the Court that the petitioner’s action should go
forward.?*

The second salient characteristic is that the EPA actually decides
whether there are adverse or disparate impacts in only a small minority
of cases. For example, as of December 20, 2005, the EPA had closed 133
cases. In seven of the closed complaints, no adverse impacts were found

22 The single case that was adjudicated involved the Select Steel facility in

Flint, Michigan. The complaint was dismissed by the EPA stating that the
recipient was in compliance with Title VI and even exceeded the requirements
for public notice and participation. See Letter for Ann E. Goode, Director, EPA’s
Office of Civil Rights, Re EPA File No. 5R-98-R5 (Oct. 30, 1998).

23 For a summary of the case, see http:/caselaw.findlaw.com/us-9th-circuit/
1151697 .html.

24 See http://www.ca9.uscourts.gov/datastore/opinions/2009/09/17/08-35045.
pdf. In March 2010, the EPA and Rosemere entered into a settlement agreement
that requires the EPA to take action on subsequent complaints in accordance
with regulatory timelines (see http://www.lawyerscommittee.org/projects/
environmental_justice/page?id=0008).
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as a result of the challenged decisions, and in two cases, no dispropor-
tionate impacts on minority communities were documented. In the
remaining 124 (93 percent) complaints, an investigation of disparate-
impact discrimination was not conducted.? In fact, in a recent evaluation
requested by the EPA, it was documented that only 6 percent of 247 Title
VI complaints submitted between 1993 and 2010 have been accepted or
dismissed within the Agency 20-day time limit, and that the OCR’s
backlog of Title VI cases stretches back to 2001 with numerous cases
having been in the queue for more than 8 years (Deloitte, 2011).
Moreover, the EPA has never exercised its civil rights authority to rescind
federal financial assistance to a recipient agency, agencies typically
responsible for implementing anti-pollution programs, owing to dis-
crimination (Inside E.PA., Oct. 23, 2009c). Based on EPA’s 25-year
history of handling hundreds of administrative complaints, the likelihood
of defunding sanctions being imposed on environmental agencies is
negligible.¢

The EPA has recently made resolving hundreds of stalled discrimin-
ation complaints pending in the OCR a top priority in addressing EJ,
partly in the hope of restoring the agency’s credibility with minority and
other community groups. EPA staff have been directed to reform and
expedite the process for resolving Civil Rights Act discrimination
claims.?” To the extent that reforms are implemented effectively, plaintiffs
can expect to have complaints of disparate-impact discrimination evalu-
ated more frequently on the merits, and in a more timely and transparent
fashion.

Once an administrative complaint has been accepted for investigation,
the evidentiary burden placed on complainants is quite significant and
clearly enumerated. The framework used by the OCR for documenting an
adverse disparate impact involves six steps: (1) documenting that the
contested permit meets the jurisdictional criteria provided in the EPA’s

25 See EPA, Table 1, Status Summary Table of EPA Title VI Administrative
Complaints (12/20/2005), formerly available at http://www.epa.gov/civilrights/
docs/tbstdec2005.pdf. (Last visited Apr. 2005.)

26 As of the end of 2008, the EPA had processed a total of 211 Title VI
complaints since 1995. Of those complaints, 40 (19 percent) were still pending
and 171 (81 percent) had been closed. Of the closed cases, 127 (74 percent) had
been rejected and 44 (26 percent) had been dismissed (Rechtschaffen et al.,
2009).

27 For a review of past performance and recommendations for future reforms,
see Deloitte (2011), available at http://www.epa.gov/epahome/pdf/epa-ocr_
20110321 _finalreport.pdf.
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Title VI regulations;?® (2) defining the scope of the investigation,
including the nature and sources of stressors as well as the impacts
cognizable under the recipient’s authority; (3) conducting impact assess-
ment; (4) determining whether the risk or measure of impact is, in fact,
adverse; (5) determining the characteristics of the affected population in
terms of race, color or national origin; and (6) evaluating whether the
disparity is significant. For EJ complainants seeking a remedy?® under
the EPA’s administrative complaint process, failure to exhaustively docu-
ment the existence of adverse disparate impact as outlined by the EPA’s
OCR virtually guarantees the complaint’s dismissal.

Finally, it should be noted that documenting adverse disparate impacts
associated with the administration of an environmental policy is not
sufficient to prevail with an EJ complaint under the EPA’s administrative
complaint process. It must also be shown that the impacts are ‘unjusti-
fied.’3® The recipient has the opportunity to justify the decision to
implement policy notwithstanding the adverse disparate impact.3! This
can be accomplished by showing that the challenged activity is necessary
to meet a goal that is legitimate, important, and integral to the recipient’s
institutional mission.3? Providing public health or environmental benefits,
or providing for economic development, are examples of acceptable
justifications that the OCR may consider. Thus the ultimate disposition of
an EJ complaint that challenges agency decision making will rest on

28 40 CFR 7.120. See also section IILA.

2 Title VI provides for a variety of options in the event that EPA finds a
recipient in violation of the statute or regulations. The primary administrative
remedy described in the regulations involves the termination of EPA assistance to
the recipient (40 DFR 7.130 cal). Alternatively, EPA may issue other means
authorized by law to obtain compliance (e.g., referral to the Department of
Justice for judicial enforcement).

30 See Revesz (2008), section VI, IT 45-57. To say that an agency decision is
‘justified’ is not to assert that the decision is just, right, or even reasonable.
Justification in the context of Title VI guidelines simply shows that the agency
decision had a sufficient legal reason.

31 Title VI guidance does not concern justifications for any violation of
environmental law.

32 See Donelly v. Rhode Island Bd. of Governors for Higher Education, 929
F. Supp. 583, 593 (D.R.I. 1966), Aff’d on other grounds, 110 F. 3d 2 (1Ist Cir.
1997).
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establishing that an unjustified, adverse, and disparate impact exists.?3
That is, resolution depends on a showing of disparate-impact discrimin-
ation.3*

DOCUMENTING DISPARATE-IMPACT
DISCRIMINATION

There is a substantial body of research over the past 30 years that has
attempted to document disparate-impact discrimination.®> As a result of
these efforts, significant progress has been made in addressing the
methodological challenges encountered in documenting that the environ-
mental impacts associated with agency decisions may result in unjusti-
fied, adverse, and disparate impacts on minority and/or low-income

33 The ‘Draft Revised Guidance for Investigating Title VI Administrative

Complaints’ is intended to provide a framework for the EPA to process
complaints filed under Title VI of the Civil Rights Act of 1964. The guidance
provides for agency discretion in implementation since it is not intended to
comprehensively address every scenario that may arise in environmental agency
decision making (Revesz (2008), 11 29-30).

34 The importance of convincingly documenting disparate impacts has been
highlighted in recent litigation as well. For example, in 2005, the Sierra Club
challenged a license issued by the Federal Energy Regulatory Commission
(FERC) allowing construction of an 800-kilowatt power plant in Alaska. In
reviewing and rejecting the challenge, the FERC found that the Environmental
Impact Study (EIS) showed no significant impacts to subsistence use of Glacier
Bay National Park by Native Alaskan groups. More generally, the FERC found it
doubtful that there would be any material impact on the Native Alaskan groups
(In the matter of Gustavus Electric Co., Proj.No.11659-003 (DERC Order
Denying Rehearing March 24, 2005)). In contrast, plaintiffs prevailed in a case
involving the City of Jacksonville when it was clearly established that predom-
inantly minority neighborhoods were disproportionately exposed to toxic incin-
erator ash. The incinerator ash exposed 4,500 residents, mostly African
Americans, to lead, arsenic, dioxins and PCBs. The City of Jacksonville agreed
to pay $25 million to settle claims and to relocate some residents in neighbor-
hoods near one contaminated site (Daily Envt. Rep. (BNA), p. A-2 (Sept. 6,
2005)). These and similarly situated cases illustrate that prevailing in EJ
challenges has increasingly come to depend on empirically establishing
disparate-impact discrimination, not on establishing discriminatory intent.

35 An annotated bibliography of studies about racial and income disparities in
environmental harms can be found in Cole and Foster (2001). Surveys of the
empirical literature are presented in Mohai and Bryant (1992), Pastor et al.
(2006), and Rechtschaffen et al. (2009).
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communities.?® This body of research has played a prominent role in
focusing public attention on environmental justice issues and has helped
shape legal responses as well. Unresolved, however, remains the issue of
whether apparent disparities are better explained by other demographic
factors (Rechtschaffen et al., 2009). As a result, there is still significant
disagreement among academics, activists, and policymakers regarding the
presence of race- and class-based environmental inequities in the United
States. This is partially explained by the sensitivity of EJ results to the
type of contaminant being considered, its geographical location, the
associated regulatory environment, and the spatial unit of analysis.

Documenting an Adverse Impact

The adverse impact of siting decisions has been extensively documented
in a variety of ways.3” Early studies such as those by Bullard (1983) and
the US General Accounting Office (1983) found a consistent and high
correlation between race and the location of treatment, storage, and
disposal facilities (TSDFs).3® The landmark study on race and environ-
mental quality was conducted by the United Church of Christ’s (UCC)
Commission for Racial Justice (1987). The UCC study, covering 27
commercial hazardous waste facilities nationwide and approximately
10,000 uncontrolled hazardous waste sites (by zip code), came to the
conclusion that more than half of all blacks and Hispanics in the United
States lived in communities having at least one closed or abandoned
hazardous waste dump site.?®

36 A number of articles discuss methodological issues involved in environ-

mental justice research including Boerner and Lambert (1995), Pulido (1996),
Been and Gupta (1997), Downey (1998), Mohai and Saha (2006), Pastor et al.
(2006), and Rechtschaffen et al. (2009).

37 Asch and Seneca (1978) and Gianessi et al. (1979) were among the
earliest studies to document inequities in the spatial distribution of environmental
quality.

38 The Bullard study found that 21 of Houston’s 25 solid waste facilities
were located in predominately African American neighborhoods, even though
African Americans made up only 28 percent of the Houston population in 1980.
The GAO study found that three of the four major offsite hazardous waste
facilities in the southern region (EPA Region IV) were located in predominately
African American communities, even though African Americans comprised only
about one-sixth of the region’s population.

3% The United Church of Christ (1987) found in a national level study that
race proved to be the most significant explanatory factor among variables tested
in association with the location of commercial hazardous waste facilities.
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More recent studies have corroborated these findings (Bullard, 1983;
Bullard and Wright, 1987; Bullard and Wright, 1989; Goldman, 1991;
Nieves and Nieves, 1992; Hamilton, 1993; and Hamilton, 1995). In
surveying the literature, Mohai and Bryant (1992) reviewed 15 studies on
the topic of EJ and concluded that there is clear and unequivocal
evidence that income and racial biases in the distribution of environ-
mental hazards exist. In a comprehensive study, Ringquist (2005) con-
ducted a meta-analysis of 49 environmental equity studies. The goal of
the study was to resolve some of the disagreements on the existence of
environmental inequity. The author concluded that, while there is ubiqui-
tous evidence of environmental inequities based upon race, existing
research does not support the contention that similar inequities exist with
respect to economic class.

The practice of establishing an adverse impact by measuring proximity
of EJ communities to waste facilities, however, was subsequently criti-
cized since it fails to account for the actual elevated levels of exposure
(Boerner and Lambert, 1995). To account for exposure, more recent
studies have used data from the Toxic Release Inventory (TRI) compiled
and maintained by the EPA since 1981.4° In a 1997 study, Ringquist
(1997) accounted for the distribution of TRI facilities, the density of TRI
facilities, and the associated concentration of emissions. The results
supported the proposition that communities with large shares of African
Americans and Hispanics suffer from significantly higher levels of TRI
emissions. Similar results were reported in a study by Brooks and Sethi
(1997) and for Hispanic communities in a study by Burns (2005).

Two notable studies build on TRI exposure studies by evaluating the
health effects of disparate exposure to environmental hazards. In a 1999
study, the Institute of Medicine’s Committee on Environmental Justice
found that minority and low-income communities not only experience
higher levels of exposure but also are less able to manage them by
obtaining adequate health care. Similarly, a study by Morello-Frosch et
al. (2001) estimated lifetime cancer risks for communities at risk and
found that the likelihood of a person of color living in a high cancer risk

Subsequently, it was pointed out that 78 percent of the hazardous landfills
surveyed in the UCC study were located in areas with a larger proportion of
whites than minorities, a finding that casts doubts about the cogency of the
UCC'’s conclusions on environmental racism (Rees, 1992).

40 Over 75,000 companies are required to report their emissions to the EPA
by chemical, medium in which it is released, and amount released. Polluting
facilities listed on the TRI outnumber waste facilities by almost 40 to 1 (see
WWWw.epa.gov/tri).
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community in Southern California was one in three as compared to
approximately one in seven for predominantly white communities.

In addition to siting studies, several studies have investigated EJ in the
context of policy implementation and enforcement. For example, Hird
(1993) analyzed the equity implications of the EPA’s Superfund program
by examining the geographical distribution, funding sources, and pace of
remediation for contaminated sites. To analyze equity implications, the
author used data on the socioeconomic characteristics and the number of
sites on the proposed and final National Priorities List (NPL), the list of
sites considered hazardous enough to warrant federal expenditures, for
each county in the US. The study concluded that the pace of the EPA’s
cleanups depended mostly on the sites’ potential hazard, and was not
motivated by the localities’ socioeconomic characteristics or political
representation. Atlas (2001) analyzed the environmental equity impli-
cations of US EPA enforcement actions, and found that there was no
evidence that violations of environmental laws in areas that were
disproportionately minority or low-income tended to be penalized less
than violations elsewhere. Lynch et al. (2004) examined whether mon-
etary penalties assessed against petroleum refineries for violation of the
Clean Air Act, Clean Water Act, and/or Resource Conservation and
Recovery Act differed depending upon the racial, ethnic, and income
characteristics of communities surrounding the penalized refineries.
Using a sample of all monetary penalties assessed between April 2001
and April 2003, mixed results were found. That is, the racial, ethnic, and
income characteristics of census tracts surrounding the penalized refiner-
ies were not related to penalty amounts. However, refineries situated
within the boundaries of Hispanic and low-income zip codes tended to
receive smaller penalties than refineries located in non-Hispanic and
more affluent zip codes. More recently, Cory and Rahman (2009)
investigated the EJ implications of enforcing the Safe Drinking Water Act
(SDWA) in Arizona. The results provided no support for the contention
that implementation and enforcement of the revised SDWA arsenic
standard is likely to disadvantage minority or low-income groups dispro-
portionately in Arizona.

Documenting a Disparate Impact
The most contentious issue involved in documenting that environmental

policy decisions result in a disparate impact on minority or low-income
communities is delineating the geographical extent of the impacted
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area.*! An illustrative study in this regard is Cutter et al. (1996). The
study was conducted in South Carolina and found a negative association
at the county level between the percentage of black and low-income
populations and the number of hazardous waste facilities. When the
community was redefined by the geographical extent of the census tract,
the correlation disappeared.

Several studies have suggested that geographical scale and aggregation
effects are important methodological issues for environmental equity
analysis. Baden et al. (2007) examined how EJ results can be influenced
by the choice of the spatial scale and scope of analysis. It was concluded
that evidence concerning environmental justice is sensitive to the geo-
graphical scale and scope chosen, which partly explains the observed
inconsistency in the empirical literature. Anderton et al. (1994) compared
race, income, housing value and age, and employment in tracts with and
without commercial facilities for treatment, storage, and disposal of
hazardous wastes, and concluded that tracts containing these facilities are
not more likely to have higher concentrations of minorities, and that the
aggregation of tracts around these facilities affects the results. Bowen et
al. (1995) found little evidence on behalf of an aggregated association
between disamenities and minority concentration. When spatial associa-
tions were viewed at the state level (using counties as the spatial unit of
analysis), the authors found high correlations between minority concen-
tration and toxic release amounts. Their metropolitan-area census-tract
analysis, however, indicated that minority densities were inversely corre-
lated with toxic chemical releases onsite and offsite. Mohai and Saha
(2007) conducted a national assessment of racial inequality in the
distribution of hazard waste facilities. By applying distance-based meth-
ods, greater racial disparities were revealed in the distribution of the
nation’s commercial hazardous waste treatment and storage and disposal
facilities (TSDFs) than suggested by prior studies using traditional
unit-hazard coincidence methods. As Baden et al. (2007) point out, EJ
results can be influenced by the choice of the spatial scale and scope of
analysis. The authors argue that, in identifying the sensitivity of EJ

41 The issue of defining the attributes that classify a person as ‘minority” or

‘low-income’ can in itself become a debatable, even contentious issue. As a
practical matter, the decennial census conducted by the US Bureau of the Census
remains the most widely used source of data to characterize populations based on
race or ethnicity. Low-income populations are generally defined in relation to
poverty thresholds such as the annual statistical poverty thresholds from the US
Bureau of the Census current population reports series P-60 on income and
poverty (see Warren, 2008).
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evidence to choices of scale and scope, no claims are made, based on
theory or otherwise, about which choices (if any) are correct, unbiased,
appropriate or relevant for policy. Arguably, environmental equity at any
scale is evidence of injustice and motivates policy to correct the injustice.

As an applied matter, empirical studies have been conducted at the
county level (Cutter, 1996), the zip code level (US General Accounting
Office, 1983), the census tract level (Been and Gupta, 1997), and the
census block level (Cameron and Crawford, 2003). Other studies have
even employed complex definitions of community based on radial
distanced from TRI sites using geographical information systems and
block level census data (Banzhaf and Walsh, 2008).42 The common
estimation problem for all studies attempting to document disparate
impact is that the use of large geographic units may create aggregation
errors by grouping neighborhoods with high minority composition
together with neighborhoods of low minority composition. On the other
hand, use of small, refined definitions of community may significantly
increase estimation cost and data requirements. More importantly, if units
are too small, the area that is adversely impacted may extend well
beyond the boundaries of the unit. In practice, delineating the geographi-
cal extent of the impacts will be a matter of judgment, tailoring the
definition of community to the environmental justice issue being investi-
gated (Mohai, 1995; Fahsbender, 1996).43

Documenting an Unjustified Impact

In challenging a decision made by the EPA or a state environmental
agency, complainants have four basic inquiries that require substantive
judicial review.** The first avenue of review is an ultra vires*> question
challenging the agency’s authority to act. For environmental concerns,
this question is typically moot since federal or state enabling legislation
confers on the EPA or a state environmental agency both the right and the

42 See Fahsbender (1996) for a survey of the social scene literature on

various approaches to community definition.

43 For a comprehensive discussion of the statistical issues, see Bowen (2001),
pp- 105-30.

4 See Plater et al. (1992), Chapter 9, for an informative discussion of
constitutional challenges to government actions requiring substantive judicial
review.

45 Ultra vires is the Latin term for an act performed without any authority to
act on the subject. The phrase refers to acts beyond the scope of the powers of a
government agency as enumerated by law.
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responsibility to determine appropriate action over a wide range of
concerns, including the provisions of safe drinking water, clean air, and
the reclamation of contaminated land.*® The second category of chal-
lenges addresses the proper public purpose test. This inquiry is the
central concern of the justification requirement in the administrative
complaint process. The justification defense asserts that the agency’s
objective in decision making is to promote defensible, worthwhile goals
of environmental policy. In economic terms, the issue is whether the
decision can reasonably be expected to result in meaningful expected
benefits.#” The third line of inquiry is a merit review. In this case, agency
decision making can be challenged as not having a rational relationship
of the means to the end. Here the policy objective is not questioned, but
the coherence or efficiency of the means selected by the agency to
achieve the stated objective is challenged as indefensible.#® The fourth
and final line of inquiry is concerned with private burden. As Plater et al.
(1992, p.428) assert, ‘[...] the degree of burden imposed on the
individual is often the emotional heart of substantive review.” Deter-
mining the extent to which individuals can be burdened by agency
decision making in the pursuit of a proper public purpose involves a
difficult judicial balancing analysis, trading off private harms for public
benefits.*?

46 A notable exception to this general state of affairs is the recent controversy
over the EPA’s authority to regulate isolated wetlands. See Rapanos v. United
States, 126 J.Ct.2208 (2006).

47 Examples of agency decision making concerned with a proper public
purpose would be those involved with reviewing and approving TRI siting
applications (see Chapter 3) and those involved with providing safe drinking
water (see Chapter 4). A recent Supreme Court controversy involving proper
public purpose involved the propriety of taking private property from one
individual through eminent domain to transfer it to a private company for
development purposes. See Kelo v. City of New London, 545 US 469 (2005).

48 Perhaps the most widely discussed case of substantive judicial review
involving a merit review involved a small community in Michigan. The case
involved the condemnation of an entire neighborhood, a neighborhood of 465
acres with 4,200 homes, 144 businesses, 14 churches, and 2 schools, through the
use of eminent domain to allow for the development of a Cadillac production
plant. See Poletown Neighborhood Council v. City of Detroit, 304 N.W. 2d455,
410 Mich. 616 (1981).

49 A notable Supreme Court case involving a government agency’s decision
making and private burden involved a private landowner in South Carolina. The
landowner invested nearly $1,000,000 in lots on the Isle of Palms and then was
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A majority of the empirical EJ literature evaluates the private burden
inquiry into agency decision making. The salient issue in these investiga-
tions is whether agency decision making resulted in an adverse and
disparate impact on a protected group, such as low-income, minority, or
elderly populations. Empirical work on the justification issue is also
concerned with adverse and disparate impacts, but goes further to
investigate to what extent the pursuit of a proper public purpose resulted
in significant benefits, and to what extent affected EJ populations shared
in those benefits. One example is the empirical study presented in
Chapter 3 where approval of a Toxic Release Inventory (TRI) siting
application in the Phoenix Metropolitan Area generated both heightened
environmental risks for host communities as well as economic develop-
ment benefits for the region. A second example is the empirical study
presented in Chapter 4 where low-income water customers of small
public water companies were faced with disproportionately large
increases in water rates, or denial of health benefits through selective
enforcement as the revised arsenic standard was implemented.

Been and Gupta (1997) examined the issue of whether an adverse
disparate impact was unjustified both retrospectively and prospectively.
The empirical challenge was to determine if the adverse disparate impact
revealed in the study was attributable to agency siting decisions or to
subsequent changes in the minority/income composition of the host
communities in response to land market forces. Retrospectively, the study
provided no support for the proposition that TSDFs were sited in
communities that had disproportionately high percentages of African
Americans at the time of the siting, but did support the claim that the
siting process was affected by the percentage of Hispanics in potential
host communities.”® Prospectively, the study found no support for the
theory that the presence of a TSDF makes the host neighborhood less
desirable because of the nuisance and risks the facility poses, which
causes property values to fall, making the community more affordable for
low-income and minority populations. To the contrary, the analysis
indicated that the areas surrounding the TSDFs tend to be growth areas

denied the right to develop them for residential purposes. See Lucas v. South
Carolina Coastal Council, 505 US 1003, 112 S.Ct. 2886, 120 L. Ed. 2d798,
1992.

50 The analysis also provided no support for the notion that neighborhoods
with high percentages of poor are disproportionately chosen as sites. Working
class or lower middle class neighborhoods located near industrial activity tend to
bear a disproportionate share of TSDFs facilities. Similar findings were reported

by Boer et al. (1997).
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suggesting that the costs of the TSDF may be offset to some extent by
economic development benefits.>!

A more recent study reported in Chapter 3 evaluated the EJ impli-
cations of siting decisions in Phoenix, Arizona. The study area was
Maricopa County in Arizona, which is home to the major metropolitan
areas of Phoenix, Mesa, and Tempe as well as the Gila River and Salt
River Pima-Maricopa Indian Communities. Maricopa County has over 3
million residents with Hispanic communities accounting for more than 25
percent of the total county population. In the study, a simultaneous
equations model was developed to jointly explain firms’ siting decisions
and minorities’ decisions to relocate. Two conclusions emerge from the
analysis. First, Toxic Release Inventory (TRI) facilities have been dispro-
portionately located in areas with high minority concentrations; that is,
the hypothesis that TRI facility siting has resulted in an adverse and
disparate impact on minority communities cannot be rejected. Second,
the results support the proposition that areas surrounding TRI facilities
tend to be growth areas generating economic development benefits. That
is, the assertion that the adverse disparate impacts generated by TRI
siting were justified can also not be rejected.

Finally, Cory and Rahman (2009) evaluated the justification issue in
light of public health objectives. Arizona is in the process of implement-
ing the EPA’s new drinking water standard for arsenic, which lowers the
maximum contaminant level from 50 parts per billion (ppb) to 10 ppb.
Arsenic is a common pollutant in Arizona’s groundwater and decreasing
concentrations in drinking water from 50 ppb to 10 ppb will be costly,
particularly for small public water systems. EJ concerns may be encoun-
tered in the process of implementing and enforcing the revised arsenic
standard. Failure to enforce compliance with water quality standards may
deny consumers the health benefits associated with less contaminated
water, while forcing compliance may secure benefits but at prohibitive
cost for minority or low-income communities. The estimation results,
however, provided no support for the contention that implementation and
enforcement of the revised arsenic standard is likely to disadvantage
minority or low-income groups disproportionately in Arizona.

51 Other studies have offered alternative explanations for host neighborhoods

becoming disproportionately populated by the poor and by minorities. Pastor et
al. (2001) argue that demographic shifts in these communities are better
explained by general population trends. Banzhaf and Walsh (2008) found
evidence that Tiebout sorting and differential migration best explain this phe-
nomenon.
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In documenting whether the adverse disparate impacts that result from
a siting decision are justified, the policy issue is prospective in nature.
Title VI plaintiffs who prove discriminatory effects discrimination are
limited to prospective relief (Mank, 2008a).>> Compensatory relief is
available only to plaintiffs who prove intentional discrimination. In EJ
cases alleging disparate-impact discrimination, prospective relief will be
sufficient only to veto or revise a proposed siting, regulatory, or reclama-
tion policy and to prevent future harm to complainants. Thus the
estimation issue is not just whether past policy decisions were discrimin-
atory. The issue is whether there is evidence that public health or
economic development benefits compensated for environmental risks in
host communities, and whether such a trend can be expected to continue.

SUMMARY AND CONCLUSIONS

One way of addressing EJ concerns is through litigation in the federal
courts. The constitutional basis for EJ claims involving governmental
discrimination lies in the Fourteenth Amendment’s equal protection
clause, which expressly provides that the states may not deny to any
person within their jurisdiction the equal protection of the laws. While
this seems like a logical starting point for claims of a denial of
environmental justice, the legal requirement of proving an intent to
discriminate has proven to be an insurmountable obstacle in pursuing EJ
litigation. That is, claims can rarely, if ever, be supported by proof of an
intent to discriminate based on race (Weinberg, 2008).

An alternative litigation strategy is to pursue EJ complaints under Title
VI of the Civil Rights Act of 1964 that prohibits discrimination by
programs receiving federal financial assistance. The appeal of pursuing
this line of litigation is that virtually all significant state environmental
agencies receive federal funding, and under section 602 of Title VI a
showing of disparate impact, as opposed to intentional discrimination, is
all that is required to prevail (Mank, 2008a). While promising in theory,
in practice federal district court judges have systematically resisted
granting relief under Title VI. In 2001, the Supreme Court in Alexander
v. Sandoval concluded that no private right of action exists under section
602 of Title VI. Based upon that decision, the federal courts have
subsequently followed this precedent in rejecting EJ claims (Hill, 2009).

52 Prevailing Title VI plaintiffs are also entitled to reasonable lawyers’ fees.

See Civil Rights Attorneys’ Fees Awards Act of 1976, 42 U.S.C. § 1988(6).
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In the near term, pursuing EJ litigation in the courts is mostly a judicial
dead end. Federal judges have systematically resisted EJ plaintiff relief,
either by requiring proof of an intent to discriminate or by denying a
private right of action. Moreover, a cogent case can be made that EJ
litigation is not only ineffective, but also counterproductive, given more
compelling political, economic, community, and jurisprudential consider-
ations (Cole, 1994b). As a result, the EPA administrative complaint
process has become the principal means of addressing EJ conflicts.

The EPA has been developing a detailed framework for addressing EJ
concerns for the past 25 years. At the heart of the EPA’s EJ strategy is the
administrative complaint process. Through the EPA’s Office of Civil
Rights (OCR), Title VI complaints are processed to determine whether a
recipient of federal financial assistance (e.g., state environmental agen-
cies) has implemented programs or activities that have resulted in an
unjustified, adverse, and disparate impact. In principle, the process was
designed to be a transparent and effective means of challenging agency
environmental decision making as discriminatory in effect; in practice,
the process has been a disappointment. The complaint process is pro-
tracted to the point of being moot; very few complaints are resolved on
the merits since disparate-impact analysis is seldom conducted; and the
EPA has never exercised its civil rights authority to rescind federal
financial assistance to a recipient agency.

EPA staff have been recently directed to reform and expedite the
process for resolving discrimination claims, making resolution of claims
more timely, more transparent, and evaluated on the merits more fre-
quently (US EPA, 2012). In the interim, or even alternatively, state
environmental agencies may be well positioned to assume a leadership
role in resolving EJ complaints regarding siting and regulatory conflicts.
A sophisticated set of statistical techniques has been developed over the
past two decades to document whether agency decision making has
resulted in disparate-impact discrimination. These empirical tools can be
applied by agency staff or outside consulting personnel in cooperation
with complainants to establish the existence, nature, and extent of
discriminatory impacts. Once established, appropriate remedies can then
be tailored on a case-specific basis.

To date, the EPA has assumed primacy in addressing EJ complaints
alleging disparate-impact discrimination. An alternative to this policy
would be to have state agencies themselves assume primacy in these
matters. Under this policy reform, state environmental agencies, in
partnership with the EPA, would assume enhanced authority and respon-
sibility in both empirical documentation and in remedy development and
implementation when appropriate. Since EJ complainants cannot seek
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damages, only prospective relief, state agencies have diminished incen-
tives to stall or falsify the process. By delegating much of the complaint
process to the states, the EPA can expedite the resolution of hundreds of
stalled discrimination complaints pending in the OCR in the hope of
restoring the agency’s credibility with minority and other community
groups. Additionally, transparency, timeliness, and fairness can be pro-
moted by the EPA exercising their oversight and approval authority.

To explore the possibility of state environmental agencies assuming a
leadership role in addressing EJ concerns, two case studies were con-
ducted for the state of Arizona. The case studies evaluate the EJ
implications of siting air polluting facilities and of implementing and
enforcing more stringent safe drinking water standards. The case studies
are reported in the following two chapters and illustrate the usefulness of
careful empirical work for successfully resolving EJ disputes. The policy
implications of the case studies for environmental federalism are then
discussed in Chapter 5.



3. Clean air, EJ, and facility siting in
the Phoenix Metropolitan Area

AIR QUALITY IN THE PHOENIX METROPOLITAN
AREA

As in virtually all large urbanized areas in the US, air quality in the
Phoenix Metropolitan Area (PMA) is largely determined by the mix of
six common pollutants in the atmosphere: ground-level ozone, particu-
lates, carbon monoxide, nitrogen oxides, sulfur dioxide, and lead. Air
pollution is a mixture of these contaminants and is a major environmental
risk to health (see Table 3.1).!

Ground-level ozone results from a chemical reaction between pollut-
ants such as nitrogen oxides and volatile organic compounds (VOCs) in
the presence of heat and sunlight. Exhaust from vehicles, industrial
emissions, gasoline vapors, and chemical solvents are major sources of
nitrogen oxides and VOCs. Ozone (O,) is a major constituent in smog.
Particulates, or particulate matter (PM), include dust, soot, dirt, smoke,
and liquid droplets suspended in air. Some particulates occur naturally,
originating from volcanoes, dust storms, forest and grassland fires; others
are manmade, originating as a result of human activities such as the
burning of fossil fuels in vehicles, power plants, various industrial
processes, fertilizer production and livestock operations.>? Carbon mon-
oxide is a colorless, odorless gas generated from vehicle exhaust, wood
burning, forest fires, and manufacturing processes. Nitrogen oxides are a
group of highly reactive gases. Of particular concern is nitrogen dioxide,

! The World Health Organization (2006) estimates that air pollution causes
approximately 2 million premature deaths worldwide per year.

2 Nationally, the concentrations of fine PM (PM2.5) and coarse PM (PM10)
have decreased 27 percent and 38 percent respectively over the 2000 to 2009
period (http://www.epa.gov/airtrends/pm.html). Similarly, US concentrations of
ground-level ozone have decreased by 30 percent on average from 1980 to 2009
(http://www.epa.gov/airtrends/ozone.html).
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emitted from the burning of fuels by both vehicles and industrial plants,
and accounting for the reddish brown layer over many urban areas. Sulfur
dioxide is another colorless gas, but with a strong noxious odor. The main
source of sulfur dioxide is the burning of sulfur-containing fossil fuels
like petroleum and coal for domestic heating, power generation and
motor vehicles. Finally, lead is both naturally occurring and in manufac-
tured products. The main source of lead emissions is metal-processing
facilities and motor vehicles.3

O, and PM are the most widespread air pollutants, and among the most
dangerous. In fact, recent evidence shows that the health risks posed by
exposure to O, and PM are significantly greater than previously thought
(American Lung Association (ALA), 2010).# Four groups of people are
especially vulnerable to the effects of breathing ozone: children and
teens, the elderly, people who work or exercise outdoors, and people with
respiratory diseases. In their Annual State of the Air Assessment, the
ALA (2010) surveyed the latest scientific information and concluded that
there is strong evidence that chronic exposure to O, leads to premature
death, shortness of breath, chest pain when inhaling, asthma attacks,
increased susceptibility to respiratory infections and pulmonary inflam-
mation, as well as more frequent use of emergency medical treatment.
Similarly, particle pollution is very dangerous to respiratory health.
Breathing PM may trigger illness requiring hospitalization, and also
result in premature death. In fact, PM can damage the body in ways
similar to cigarette smoking, increasing the risks of heart attacks, strokes,
and decreased lung function, as well as resulting in reproductive and
developmental harm (ALA, 2010). Particularly alarming to both the EPA
and state environmental agencies is the potential impact of O, and PM on
children. Children may be more strongly affected by air pollution
because their lungs and bodies are still developing.>Additionally, children

3 Source: http:/www.epa.gov/oaqps001/urbanair/; summary taken from

http://www.lifemojo.com/lifestyle/air-pollution-and-health-37464257.

4 A variety of sources have documented the health consequences of expo-
sure to air pollutants. For a discussion of the Arizona experience, see Arizona
Public Health Association (2007).

5 In a California study of children’s health (Peters et al., 1999), initiated in
1992, the authors concluded that children living in communities with higher
concentrations of PM had lungs that developed and grew more slowly; children
with asthma who were exposed to higher concentrations of PM were much more
likely to develop bronchitis; children living in high ozone communities, who
actively participated in several sports, were more likely to develop asthma than
children in these communities not participating in sports; and days with higher
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are also more exposed to air pollution than adults since they breathe
faster and spend more time outdoors in strenuous activities.®

The Clean Air Act (CAA), which was last amended in 1990, requires
the EPA to set national air quality standards (40CFR Part 50) for
pollutants considered harmful to public health and the environment.
Primary standards set limits to protect public health, including the health
of sensitive populations such as asthmatics, children, and the elderly (see
Table 3.1). The ambient standards are required by statute to be deter-
mined without any consideration given to the cost of compliance.
Primary standards are supposed to be set at a level sufficient to protect
even the most sensitive members of the population. While the EPA is
responsible for defining the ambient standards, the responsibility for
ensuring that the ambient air quality standards are met typically falls on
state environmental agencies. In Arizona, monitoring networks for ambi-
ent air quality have been established to sample pollutants in a variety of
representative settings to assess health effects and to assist in determining
air pollution sources (Arizona Department of Environmental Quality
(ADEQ), 2008). The ambient monitoring networks cover both urban and
rural areas of the PMA, and are operated by government agencies and
regulated companies. The EPA specifies the monitoring objectives that
define the parameters by which health exposure is assessed. All six of the
primary criteria pollutants listed in Table 3.1 are monitored.

An air quality grade (AQG) can be constructed by comparing the
amounts of criteria pollutants recorded at measuring stations across the
US.7 Grades can vary from 0.0, meaning breathable air quality, to 10.0,
indicating outstanding quality. AQGs for the PMA ranged from 1.2 for
PM10 to 6.1 for sulfur dioxide (see Table 3.1, column 4). An AQG of 1.2
indicates that 88 percent of the stations around the country are measuring
lower amounts of PM10 than in the PMA. Similarly, an AQG of 6.1
indicates that approximately 39 percent of the stations around the country
are measuring lower amounts of sulfur dioxide than in the PMA. AQG

ozone concentrations resulted in significantly higher school absences owing to
respiratory illness.

6 See, for example, the American Academy of Pediatrics Committee (2004)
on air pollution and health hazards to children; Woodruff et al. (2008) on air
pollution and post-neonatal infant mortality; Gent et al. (2003) on ozone and
respiratory symptoms in children with asthma; and Bayer-Oglesby et al. (2005)
on air pollution and respiratory health in Swiss children.

7 See http://www.homefacts.com/airquality/Arizona/Maricopa-County/
Phoenix.html.
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scores for ozone, carbon monoxide, and nitrogen dioxide were 4.2, 3.0,
and 1.2 respectively.

By almost any metric, overall air quality in the PMA is poor. Overall
air quality received an AQG score of 1.1 out of 10; that is, based on a
comparison of measurements across the nation, 89 percent of monitoring
stations are reporting lower amounts overall than in the PMA. Similarly,
the EPA calculates an Air Quality Index (AQI) for ozone, particulates,
carbon monoxide, sulfur dioxide, and nitrogen dioxide based on readings
from multiple monitoring stations in Arizona.® From 1990 to 2007, the
PMA averaged 30 days per year with an AQI score greater than 100,
ranging from a low of 9 days in 2004 to a high of 47 days in both 1998
and 1999.° An AQI = 100 implies acceptable air quality. As the AQI rises,
a larger percentage of the population is likely to experience increasingly
severe adverse health effects. These high-AQI days pose particular risks
for sensitive groups, including the elderly, individuals with respiratory
illnesses, and children. The ADEQ documents in its 2008 air quality
annual report (ADEQ, 2008) that annual exceedances of the PM10
primary standards occurred an average of 24.7 times over the 2005 to
2007 period, reaching a high of 38 times in 2005 in Southwest Phoenix.!°
The ALA in its 2010 state-of-the-air report ranks the PMA as the most
polluted urbanized area in the US for year-round PM 2.5 particulate
pollution, placing 493,850 elderly and 110,000 children at risk (ALA,
2010, p. 12). Additionally, the report ranks the PMA as the 11th most
polluted urbanized region in the US for ground-level ozone, placing
564,558 individuals living below the poverty line at risk (ALA, 2010,
p. 11).1

8 For a discussion of the AQI, see http://en.wikipedia.org/wiki/Air_Quality_
Index#United_States.

® Source: http://www.greenenvironmentnews.com/state/Arizona/AirQuality
Index.

19 ADEQ has recently challenged EPA’s characterization of year-round
particulate levels in the PMA, arguing that reliance on a monitoring site in
nearby Pinal County, south of Phoenix, biased the result (see http://ryn
gargulinski.com/2010/05/04/tucson-tops-list-of-clean-air-cities-phoenix-chokes-
at-bottom/).

' ADEQ disagrees with this assessment of overall air quality, arguing that
O, concentrations have shown slight decreasing trends in Metropolitan Phoenix
despite O, concentrations proving difficult to curb owing to relatively high
background levels (ADEQ, 2009, p. 90), and that the PM10 primary standard
was met the vast majority of the time with the exception of those cities affected
by localized dense emissions on an episodic basis (ADEQ, 2008, p. 91).
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Officially, the EPA has classified the PMA as a non-attainment area for
coarse PM that measures up to 10 microns in diameter (PM10). For
regulatory purposes, the non-attainment area consists of the eastern
portion of Maricopa County and includes the cities of Phoenix, Mesa,
Scottsdale, Tempe, Chandler, and Glendale as well as 17 other jurisdic-
tions and unincorporated county lands. On February 14, 2011, the EPA
took final action to find that Arizona failed to make a State Implemen-
tation Plan (SIP) submittal as required under the CAA for the Phoenix
non-attainment area for PM10.!? This action triggers an 18-month clock
for mandatory application of sanctions, and a 2-year clock for a federal
implementation plan under the Act. Sanctions are designed to ensure an
adequate SIP for bringing PM10 emissions into compliance with stand-
ards under the CAA.!3 Similarly, the ozone primary standard was revised
downward on May 27, 2008 from 0.085 ppm for a three-year, eight-hour
ozone concentration to 0.075. Based on ozone trends at monitoring
stations in the PMA non-attainment area, compliance with the original
standard occurred in every year from 2004 to 2008, but non-compliance
was the norm for the new revised standard over the same period.'#

Clearly, the PMA faces significant challenges in providing clean air in
the future, particularly as effective controls relate to both mobile and
stationary sources of PM and O,.!5 In 2005, the top 20 permitted

12 Published in the Federal Register, available at http://www.
federalregister.gov/articles/2011/02/14/2011-3027/find-of-failure-to-submit-state-
implementation-plan-revisions-for-particulate-matter-pm-10.

13 Sanctions can be punitive, allowing the EPA the power to halt the
construction of major new or modified pollution sources and to deny federal
sewage and transportation grants. Both Senator John McCain and Senator Jon
Kyl have expressed in writing to EPA Administrator Lisa Jackson their concern
over EPA’s disapproval of the plan proposed by the Maricopa Association of
Governments to assure compliance, and their denial of the state of Arizona’s
request regarding PM10 exceptional events (Aug. 30, 2010, formerly available at
http:www.azrockproducts.org/wp-content/uploads/2010/08/EPA-letter_Maricopa-
Nonattainment_09_30_10.pdf).

14 Formerly available at http://www.azdeq.gov/environ/air/plan/download/
OzoneStakeholderMtgs02—-09.pdf. (Last visited Nov. 2010.)

15 Rule effectiveness (RE) studies are methods designed to assess the success
of regulatory rules at controlling their targeted emissions. RE studies incorporate
compliance history at regulated facilities and sources, along with agency
programs and policies, to ascribe a percentage rate at which the subject rule(s)
attains the intended emissions reductions. RE rates in the PMA non-attainment
area varied from a low of 49.62 percent for non-metallic mineral processing to a
high of 90.94 percent for Title V permitted activities, based on 2008-2009 in
section data (2008 Maricopa Co. PM10 Emission Inventory at A3-1, Jun. 2010,
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facilities alone released 95,292 pounds of carcinogens into the air across
Maricopa County.'® The PMA also has a large and rapidly growing
Hispanic population. As of 2008, population in the PMA had increased to
4,023,132 individuals with Hispanics accounting for 31 percent of the
total (Hedding, n.d.). Inevitably, a structural EJ question arises: to what
extent, if any, are minority communities disproportionately exposed to
hazardous air pollutants owing to the siting of air polluting facilities?

ASSESSING DISPARATE-IMPACT DISCRIMINATION IN
THE PMA

A successful EJ administrative complaint provides evidence that a
minority or low-income community is suffering from an adverse, dispa-
rate, and unjustified impact as the result of facility siting.!” In document-
ing a claim of disparate-impact discrimination, however, the intent of
facility owners or state agencies is not a determinative issue. Discrimin-
atory impact, not discriminatory intent, is the legal standard. As a result,
much of the existing literature on facility siting in minority communities
has not addressed the ‘intent’ issue.'8

available at http://www.maricopa.gov/ag/divisions/planning_analysis/emissions_
inventory/Default.aspx).

16 See http://scorecard.goodguide.com/ranking/rank-facilities-in-county.tcl?
how_many=100&drop_down_name=Total+environmental+releases&fips_state_
code=04&fips_county_code=04013&sic_2=All+reporting+sectors.

17" As explained in Chapter 2, the ‘Draft Revised Guidance for Investigating
Title VI Administrative Complaints’ provides a framework for the EPA to process
complaints filed under Title VI of the Civil Rights Act of 1964 (see Revesz,
2008). Under the guidelines, establishing a claim of disparate-impact discrimin-
ation requires empirical documentation that an adverse, disparate, and unjustified
impact has occurred in an EJ community as the result of state agency decision
making. In establishing an adverse impact, attention must be paid both to the
proximity to and toxicity of facility exposure (see Ringquist, 1997; and Brooks
and Sethi, 1997). In documenting a disparate impact, careful consideration must
be given to delineating the geographical extent of the impacted area. Large
geographical units may create aggregation errors by grouping neighborhoods
with high minority composition together with neighborhoods of low minority
composition (see Cutter et al., 1996; and Banzhaf and Walsh, 2008). In
evaluating the justification issue, the possibility that agency decision making was
necessary to further a public health or economic development goal must be
considered (see Been and Gupta, 1997; and Cory and Rahman, 2009).

8 In a significant departure from preceding studies, Wolverton (2009)
provides a careful analysis of the ‘intent’ issue in plant location decision making.
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The present analysis of EJ and disparate-impact discrimination in the
PMA proceeds in four steps. In step 1, potential factors influencing the
location of TRI facilities in the PMA are explored to determine if a
disproportionate number of facilities were sited in or near minority
communities. In step 2, the possibility is examined that the siting of TRI
facilities partially explains the share of minorities in the surrounding
neighborhoods, suggesting that areas surrounding TRIs tend to be growth
areas with offsetting economic development benefits. That is, factors
influencing the concentration of minority population are examined to
infer if adverse disparate impacts from TRI siting, if any, are unjustified.
The estimation results generated from steps 1 and 2 shed light on the
nature of potentially interdependent relationships between concentrations
of TRI sites and minority populations. If these relationships are indeed
interdependent, additional challenges are encountered for obtaining cor-
rect estimates of respective feedback effects. That is, simultaneous
feedbacks between TRI sites and minority concentrations must be
examined; otherwise the estimated strengths of associations will be
biased, inefficient and inconsistent, leading to potentially misleading
conclusions. Thus, in step 3, a simultaneous model, specifying the
interdependent relationship between TRI siting and minority population
location decisions, is estimated. Finally, from a prospective perspective,
the shift in the population is estimated to determine if the minority
population in Maricopa County actually migrated toward these TRI
sources from 1990 to 2000.

Modeling the Effect of Minority Population on TRI Siting

The goal is to estimate the extent to which siting of TRI facilities
(EXPOSURE), defined as emission levels weighted by toxicity (EMIS-
SIONS), is determined by the share of minority population (SHMIN). In
this case, the dependent variable of interest is a dichotomous variable,
representing the presence or absence of a TRI facility in the community.
Given that the EXPOSURE could be determined by a variety other

It is concluded that race variables are not significant determinants of plant
location in Texas, while low income in a community is a significant factor, but
acting as a deterrent to facility siting. For systematic surveys of the existing
research on facility siting in minority communities, see Mohai and Bryant, 1992;
Goldman, 1991; Ringquist, 2005; and Bullard et al., 2007. For studies evaluating
EJ, air quality, and siting, see Morello-Frosch et al., 2001; Asch and Seneca,
1978; Boerner and Lambert, 1995; Kriesel et al., 1996; Sadd et al., 1999; and
Arora and Carson, 1998.
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factors, in order to obtain a reliable estimate of the effect of SHMIN on
the EXPOSURE, medium income (INCOME), housing characteristics
represented by median rent (RENT) and the share of owned housing
units (OWN), educational attainment levels (NO_DIPLOMA,
DIPLOMA, DEGREE), population density (DENSITY), and occupation
proxy variables to reflect if residents work in the same community where
they live (MANUFCTG, COMMUTE), are used as control variables.
More formally, the regression model can be written as:

EXPOSURE, = b, +b,, - DUM 2000, + b, - MANUFCTG, +b, - INCOME,
+b, - RENT, +7y, - SHMIN,, +u,,,
Where

0 if EXPOSURE, <0

1 it EXPOSURE, >0 )
Since the dependent variable in (3.1) is binary in nature, it can be
estimated as a probit model.!®

Modeling the Effect of TRI Siting on Minority Location Choices

Here the goal is to estimate the extent to which SHMIN in the
community is explained by the presence or absence of a TRI facility
(EXPOSURE), while controlling for a variety of community characteris-
tics (namely, the median house value (HV), RENT, OWN, DENSITY,
MANUFCTG, and COMMUTE) that may affect minority location
choices. More formally, the regression model can be written as:

19

A generalized formulation of the probit proposed by Harvey (1976) is
used, which includes a correction for heteroscedasticity. This version of the
probit accounts for a non-constant variance by specifying the variables, x,
suspected to cause heteroscedasticity, z, so that the variance of the error term
becomes Var [e | x, z] = [exp(z'y)]* (Greene, 2003, p. 680). When v = 0, there is
no heteroscedasticity and the standard probit model is obtained. Additionally, in
an attempt to mitigate the simultaneous equations bias, right-hand-side variables
are lagged. The binary dependent variable, EXPOSURE, measures the presence-
(Exposure = 1) or absence of exposure from 1995 and the explanatory variables
are from 1990.
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SHMIN,, = ¢, +c,, - DUM 2000, +c, - OWN,, +c, - DENSITY,
+y, - EXPOSURE, +u,,, (3.2)

Where i represents households (, = 1, 2, ... , 2105), ¢ represents year
(, = 1990, 2000), by, by, by, b,, by, g, Cor €15 €55 ;5 Y, are parameters to
be estimated, u,, and u,, are disturbance terms, and DUM2000 is an
indicator for year 2000.

Since the dependent variable in (3.2) is continuous, it can be estimated
as a linear regression model.20 2!

Estimating equations (3.1) and (3.2) separately provides the basic frame-
work for the empirical piece of the EJ argument, but, given that the
relationship between TRI siting and minorities may be interdependent, a
joint (or simultaneous) estimation of both equations will produce unbiased
estimates of the parameters.?? Thus, the structural model given in equations
(3.1) and (3.2) is simultaneous with an unobservable endogenous variable

20 Usually when the dependent variable is bound between O and 1, as it is

here, a log of odds ratio model would be best. However, since in this sample
there are communities that have both 0 and 100 percent minority populations, the
log of odds ratio model is undefined. An alternative is to use a two-limit Tobit
model. A total of 296 block groups, representing 7 percent of the sample, have
no minorities. Additionally, 38 block groups, representing 0.90 percent of the
sample, are inhabited only by minorities. A two-limit Tobit model is not used
because it severely complicates the estimation of the simultaneous model
presented later and the benefits of using a Tobit in this case may not be high.

21 Heteroscedasticity is a likely problem in cross-sectional data like that used
in the present study. To check for heteroscedasticity, Bruesch-Pagan-Godfrey LM
test statistics are calculated. The calculated test statistics of 274.47 and 190.17
for 1990 and 2000 data, respectively, are bigger than the critical value of X7 5 (3)
= 7.815 indicating the presence of heteroscedasticity. Therefore, a Feasible
Generalized Least Squares (FGLS) procedure is used for estimating model
parameters. As in the probit model, potential endogenous variables, EXPOSURE
and EMISSIONS, are lagged to mitigate problems of simultaneous bias. The
dependent variable, SHMIN, is the minority shares for year 2000 and EXPO-
SURE and EMISSIONS are for year 1995.

22 Using least squares to estimate the parameters in the equations separately
could result in inconsistent estimates because the variables on the right-hand side
are endogenous and correlated with the disturbance terms (Greene 2003). The
use of lagged variables in the previous two models does mitigate the effect of
endogeneity; however, the joint model better addresses the endogeneity problem
while also accounting for contemporaneous correlation between u,, and u,.
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on the right-hand side of (3.2).2* Therefore, estimation of these equations
must account for simultaneity bias and possible correlation between u, and
u, in order to obtain consistent and efficient parameter estimates.?*

Modeling the Migratory Effects of Pollution

A fourth and final model is estimated to measure the shifts in population
from 1990 to 2000 in an attempt to answer the question posed by Been
and Gupta (1997) and also explored by Banzhaf and Walsh (2008): Are
racial and ethnic minorities migrating toward the pollution? Changes in
community composition are examined by regressing the change in the
minority population from 1990 to 2000 (DMIN) on the change in
pollution from 1990 to 1995 (DEMISSIONS, ENTRANCE, EXIT,
EXPOSURE90), while controlling for the effects of the changes in the
housing values (DHV, DRENT), population density (DDENSITY) and
employment variables (DMANFG, DCOMMUTE).?> The regression
model is estimated by a Feasible Generalized Least Square (FGLS)
method. A list of all variables and their definitions is presented in
Table 3.2.

23 A simultaneous model with observed binary variable, EXPOSURE,
instead of unobservable EXPOSURE", on the right-hand side of (3.2) is
internally inconsistent and cannot be estimated unless y, = 0 or 7, = 0. See
Maddala, 1983, pp. 117-18.

2+ Appendix 3, developed by Professor Satheesh Aradhyula in the Depart-
ment of Agricultural and Resource Economics at the University of Arizona,
provides the interested reader with details of this estimation procedure. Also see
Greene, 2003, pp. 378-82.

25 Again the Breusch-Pagan-Godfrey LM test is conducted; the test statistic
is 16.73 and the critical value for X%, (3) = 7.815; therefore, reject the null of
homoscedasticity and proceed with FGLS as an OLS model would be misspeci-
fied. Additionally, as Banzhaf and Walsh (2008) note, if polluters are indeed
making discriminatory siting decisions, measuring a shift in the minority
population that is spurred by pollution may cause endogeneity problems;
therefore, the pollution variables for 2000 (DEMISSIONS, ENTRANCE, EXIT)
are lagged to 1995 levels. Although the lagging will not completely eliminate the
problems of endogeneity, it does mitigate the effects of endogeneity on the
parameter estimates.
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Table 3.2 Variables definitions

COMMUTE

DEGREE

DELTA “D”

DENSITY

DIPLOMA

EMISSIONS

ENTRANCE

EXIT

EXPOSURE

VARIABLES

HV

INCOME
MANUFCTG

NO_DIPLOMA

OWN

POVERTY

Percentage of people in a community who commute
15 minutes or less to work.

Share in each community whose highest level of
education is a bachelor’s degree.

Calculated by subtracting the 1990 data from the
2000 data.

Total population for each block group divided by
the total square miles for each block group.

Share whose highest level of education is a high
school diploma.

The hazard score is calculated by the EPA’s RSEI
model and weights emissions by multiplying the
annual pounds released by arisk score.

A dummy variable taking the value of “1” if a
community has gone from not exposed in 1990 to
exposed in 1995.

A dummy variable taking the value of “1” if the
block group has gone from exposed in 1990 to not
exposedin 1995.

A dummy where a “1” indicates the community is
exposed to a TRI within one mile and a “0”
otherwise for 1990, 1995, and 2000.

Median self-reported house value for each
community.

Median household income for each block group.

Share of people in the workforce in each
community who work in the manufacturing
industry for both durable and non-durable goods.

Share of people in each block group over the age of
25 who have completed some high school but have
not received a diploma.

Percentage owning their home out of total occupied
housing units.

Percentage of people living below the poverty level
in a block group.
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RENT Median rent paid for renter occupied housing in a
block group.

SHMIN Share of each minority (African American, Native
American, and Hispanic) is summed for each block
group for 1990 and 2000.

Note: DINCOME, DHYV, and DRENT are calculated using the implicit price deflators for
GDP as provided by the Bureau of Economic Analysis using Table 1.1.9. Formerly available
at http://www.bea.gov/bea/dn/nipaweb/Table View.asp?SelectedTable=13&First Year=1988
&LastYear=2006&Freq=Qtr. (Last visited on Jul. 16, 2006.)

Source: Burns (2005).
The Data

Data on demographic and socioeconomic characteristics at the block
group level for the PMA has been obtained from the US Bureau of the
Census (1990 and 2000), and environmental quality data comes from the
TRI compiled and maintained for the public by the EPA. While EJ is
concerned with both racial and ethnic minorities as well as low-income
communities, race is the principal focus of this chapter since it is highly
correlated with poverty and is consistent with much of the EJ literature.
Also, since Hispanics comprise almost all of the minority population in
Maricopa County where Native Americans and African Americans
account for only 2 percent and 3 percent respectively, the three popula-
tions are grouped together to represent the overall minority population
share.

Community definitions

In this study, a community is defined as a US census block group. The
use of larger geographic units such as census tracts runs the risk of
creating aggregation error by grouping neighborhoods with high minority
composition together with neighborhoods of low minority composition.
Analysis at the block group level is preferable since the refined definition
of community will provide more precise estimates of the structural
parameters in equations (3.1) and (3.2).2¢

26 One drawback of using either block group or census tract as a community
definition is variation in size. For example, in Maricopa County in 2000, the
block groups range from about 0.08 square miles to 1,675 square miles, making
it difficult to account for the ‘large degree of heterogeneity when estimating
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One problem with using block groups is the shifting of block group
boundaries from decennial census to decennial census, making it difficult
to compare community characteristics across time periods. To solve the
problem, Geolytics developed the Neighborhood Change Database
(NCDB),?” which aggregates the 1990 US census block group and census
tract boundaries to the 2000 levels. Using Geolytics’ NCDB package,
there are a total of 2,113 block group communities for both 1990 and
2000 in Maricopa County after the boundary adjustment.

Figures 3.1 and 3.2 provide maps of Maricopa County including the
block group boundaries aggregated to the 2000 levels. The maps are
overlaid with the mean percentage of Hispanics per each block group for
1990 (Figure 3.1) and 2000 (Figure 3.2), and the top 25 polluting TRI
facilities for each time period.?® It is clear from the maps that com-
munities with high percentages of Hispanics also tend to be in close
proximity to a major TRI facility. Interestingly, a comparison of the maps
suggests that the areas with TRI facilities became more Hispanic from
1990 to 2000.2°

TRI and emission levels

The EPA’s TRI is used in this study as a measure of environmental
quality. The TRI was developed by the EPA in 1987, under the umbrella
of the Emergency Planning and Community Right-to-Know Act of 1986
(EPCRA).3% The EPCRA requires facilities releasing significant amounts
of various chemicals each year to report to the EPA. A database on these
releases was subsequently initiated that is available to the public. Since
the TRI is not a static program, new chemicals and industries have been
added to the list of reporting requirements since its inception in 1987. For
the empirical work that follows, only the 1988 required core chemicals
were used as a measure of pollution to maintain consistency in reported

migration models’ (Banzhaf and Walsh, 2008, p. 10). In 2000, population ranged
from O to 14,658 people per block group with a mean of 1,454.

27 For more information on the NCDB see http://www.geolytics.com. (Last
visited Jul. 16, 2006.)

28 There were 125 TRI facilities in Maricopa County in 1990 and 122 in
2000. Hazard scores, explained later, are used to identify the top 25 polluting
facilities.

2 Among only the ‘exposed’ communities, the share of Hispanics increased
from 1990 to 2000 by about 15 percent, a rate 5 percent higher than the rest of
the county. In 2000, the mean income among exposed communities was $42,029,
13.7 percent below the county mean, and the share of people living below the
poverty level was 5 percent above the county average.

30 See http://www.epa.gov/tri/triprogram/whatis.htm for a link to a fact sheet.
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Pollutin
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0.00%-6.57%

6.58%-15.50%
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[l 61.23%-100.00%

Source: Burns (2005)

Figure 3.1 Top 25 TRI facilities, 1990

chemicals from 1990 to 2000. There were 125 TRI facilities in Maricopa
County in 1990, 99 facilities in 1995, and 122 facilities in 2000.

In order to measure a facility’s impact on communities more accu-
rately, emissions have been weighted by toxicity using the EPA’s
Risk-Screening Environmental Indicators®! (RSEI) model, which works
in conjunction with the TRI. The RSEI assigns a ‘hazard score’ to a
facility’s emissions by accounting for not only the amounts of chemicals
released, but also for the environmental concentrations resulting from
releases, doses that people receive from those concentrations, the relative
chronic toxicity of those doses and the number of those affected.

31 Information on the RSEI model can be found at http://www.epa.gov/oppt/

rsei/.
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Polluting

Facilities 0 25 5 10 Miles

Census Block Groups
Percentage Hispanic (Natural Breaks)

0.00%-10.00%

10.019%-25.00%
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Source: Burns (2005)

Figure 3.2 Top 25 TRI facilities, 2000

In order to measure exposure not only of the communities hosting a
TRI facility, but also of the surrounding communities that may also be
exposed, a one-mile radius is constructed around each TRI facility.3> To
construct the buffers around each facility, first, using Geolytics’ software,
the latitude and longitude coordinates are entered for a facility.?> Then a
one-mile radius is drawn around that point source of pollution. This is
done one facility at a time for 1990, 1995,34 and then again for 2000. Any

32 Banzhaf and Walsh (2008) similarly use a one mile then half mile radius

‘buffer’ around facilities and found no significant difference between the two.
33 The longitude and latitude coordinates are provided for each facility on the
TRI and they have been cross-checked and corrected for the RSEI model.
34 Exposure at the 1995 level was calculated to capture a lagged effect when
examining the population change from 1990 to 2000.
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block group that is captured in that radius is considered ‘exposed’ and
assigned a ‘1’ for the exposed indicator variable.

Next, emissions levels are assigned to each community. In order to
‘weight’ the emissions for each community so that communities that are
only exposed by a fraction are assigned fewer emissions than one that is
entirely exposed, a variation of the above method is used. This time,
instead of using the block groups that are captured in the one-mile radius,
the smaller units of blocks are used. Since blocks are typically much
smaller than block groups, when the radius is constructed around the
facility many blocks are captured in that radius, as opposed to only three
or four block groups. Each block can then be matched to its block group.
Exposure at the block group level is then calculated by summing the total
square kilometers for each block exposed in the group and dividing it by
the sum of the area of all exposed blocks within the radius of the facility.
That fraction is then multiplied by the hazard score for that facility. This
is repeated for each facility and for each time period. Hazard scores are
summed for block groups exposed to multiple sources, so that the
emissions for block group m (B,) is given by:

-S: m=12,...,2105 (3.3)

Where T, . equals the total area of blocks in group m exposed to facility
i, T, equals the total area of all blocks exposed to facility i, and S, equals
the hazard score for facility i.

Table 3.3 presents the descriptive statistics of the community
characteristics discussed in the preceding sections.

Results

The estimation results for equation (3.1) are presented in Table 3.4. The
estimation reveals that the concentration of minority population (SHMIN)
is positively and significantly related to EXPOSURE, which is consistent
with much of the EJ literature.3> There is also a positive and significant
association between the share of the workforce employed in the manu-
facturing industry and TRI siting, indicating that TRI plants may use the
existence of the manufacturing industries as an indicator of the general
acceptability of TRI sitings in the community. Also, the existence of a

35 The estimation results presented in this section were first reported in Burns

(2005).
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Table 3.3  Descriptive statistics for 1990 and 2000 block groups

Label Summary for 1990 Summary for 2000
abel

Mean Std Dev Mean Std Dev
SQKILO 11.28 137.79 11.28 137.79
POPULATION 2007.66 46,137.3 2906.48 66793.43
DENSITY 4472.75 35723 5738.33 4307.70
SHWHITE .833 222 764 205
SHBLACK .031 .068 .036 .055
SHNATIVE .017 .060 .019 .054
SHASIA .015 .026 022 .0333
SHHISP 152 189 249 247
SHMIN .200 231 .303 276
INCOME 335 18.18 47.8 239
POVERTY 118 135 121 130
OWN .645 .300 .669 295
RENT 5.27 2.59 7.43 3.65
HOUSEVALUE 85.1 54.6 122.8 92.2
EMISSIONS 731 26,613 34,298 538,719
EXPOSURE (0,1) 0.20 0.40 0.25 0.44
MANUFCTG 138 .080 112 071
COMMUTE 251 139 236 119
NO_DIPLOMA 118 .085 .108 .083
DIPLOMA 266 115 232 .097
DEGREE 151 113 155 109
Delta Variables 1990-2000
DMIN .089 161
DDENSITY 1266 2119
DRENT 391 4.11
DHV 9.21 64.56
DMANFG -.026 .091
DCOMMUTE -015 149
DEMISSIONS 16287 354,035
ENTRANCE 0.04 0.20
EXIT 0.07 0.25

Note: Block groups (BGs) are the next level above census blocks in the geographic hierarchy. ABGis a
combination of census blocks whose numbers begin with the same digit in a given census tract or BNA; for
example, BG 3 includes all census blocks numbered in the 300s. The BG is the smallest geographic entity
for which the decennial census tabulates and publishes sample data. It has now largely replaced the earlier
enumeration district (ED) as a small-area geographic unit for purposes of data presentation (see http://
www.census.gov/geo/www/GARM/Ch11GARM.pdf.).

Source: Burns (2005).
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Table 3.4 Maximum likelihood estimates of probit model for TRI siting
impacts

Variables Estimates Standard tvalue Marginal

error effects
SHMIN 0.673** 0.267 2.520 0.423
OWN —0.2180%* 0.121 —-1.800 -0.137
RENT 0.126%* 0.058 2.160 0.079
RENTSQ -0.007 0.005 -1.430 —-0.004
INCOME -0.003 0.003 -1.010 -0.002
DENSITY —-0.003 0.006 —-0.420 —-0.002
NO_DIPLOMA 0.200 0.327 0.610 0.126
DIPLOMA 0.228 0.255 0.890 0.143
DEGREE 0.878* 0.515 1.710 0.552
MANUFCTG 1.129%%* 0.577 1.960 0.710
COMMUTE 0.248 0.148 1.670 0.156
CONSTANT —1.345%%* 0.378 —3.560

Note: The dependent variable is EXPOSURE for year 1995 **Statistically significant at the
5% level or better. *Statistically significant at the 10% level. The explanatory variables are for
1990 to mitigate possible simultaneous equation bias.

Source: Burns (2005).

higher rate of employment in manufacturing is positively and signifi-
cantly related to TRI siting, indicating that firms may be taking advan-
tage of agglomeration economies in the labor pool.

The relationship between low-income communities and TRI siting is
suggestive but not demonstrative. As expected, income has a negative
relationship with a facility’s presence, but the relationship is statistically
insignificant. Regarding the role of rent in the determination of TRI
siting, evidence is in favor of a linear but positive relationship. That is,
the median rent in a community has a statistically significant positive
effect on the likelihood of TRI siting in a community. This result is
contrary to Been and Gupta’s (1997) finding that TSDFs were often sited
in working class neighborhoods but were actually repelled by very poor
areas that lack the infrastructure to support such a facility.3¢

36 Another interesting and unexpected result comes from the educational

attainment variables. A 5.5 percent increase in residents with college degrees
increases the probability of exposure by 10 percent; whereas the other educa-
tional attainment variables proved to be insignificant predictors of exposure.
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Since there are many considerations taken into account when siting a
facility, and they are not all represented here, it is inappropriate to
conclude that these siting decisions were made in a discriminatory
fashion, either by the owner/operators of the facility or by the relevant
permitting agencies. The results do suggest, however, that the relationship
between high concentrations of minority residents and TRI siting is
statistically significant and positive, even when controlling for income,
occupation, and education.

The results of estimated equation (3.2) are presented in Table 3.5. An
adjusted R?> of 0.446 for a model based on cross-sectional data is
relatively high, suggesting that the concentration of minority population
in a community is well explained by the selected explanatory variables.3”
The results in Table 3.5 support the contention that the presence of a
facility is a statistically significant and positive factor in the determin-
ation of the share of minorities in a community since the presence of a
TRI facility is associated with approximately a 9.5 percent increase in the
minority population share. Interestingly, the level of emissions is not
significant, indicating that the mere presence of a facility, regardless of
the hazard level or amount it is emitting, is a predictor of a higher-
minority share in a community.3® The share of people working in
communities or neighboring communities (COMMUTE) is also a signifi-
cant predictor of increased minority share just as it predicted TRI siting
decisions in the probit model. Additionally, the share of those in
manufacturing jobs is positive and significant, which provides support for
the proposition that those jobs are close to home for minority residents.
These results provide further evidence for conclusions posited by Been
and Gupta (1997) who argue that the employment benefits of a TSDF
may offset some of the costs.?®

37 The R? could be improved with the addition of variables capturing other
attributes of a community that make it attractive to racial and ethnic minorities
like proximity to bilingual schools and churches, or to public transportation. A
survey of people in the region would best capture other reasons for choosing one
community over another like sentimental attachment, family connections, or
common language among community residents.

38 Banzhaf and Walsh (2008) found similar results in their California study.

3% As expected, housing values, rent, and share of homeowners in a neigh-
borhood (HOUSEVALUE, RENT, OWN) are all negative and significant indica-
tors of minority share, indicating that there is a significant relationship between
community property values and minority location decision making.
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Table 3.5 FGLS estimation reversing the causality

2000
Variables Estimates Standard error t value
EXPOSURE 0.096** 0.012 8.13
EMISSIONS -1.92E-12 1.30E-11 -0.15
HOUSEVALUE —3.43E-04%** 4.83E-05 -7.11
RENT —0.022%%* 0.001 -19.1
OWN —0.100%*%* 0.019 -5.18
MANUFCTG 0.534%** 0.057 9.38
COMMUTE —0.123%%* 0.035 -3.49
DENSITY 0.015%* 0.001 13.24
CONSTANT 0.391%** 0.020 19.7
R-Squared 0.4461
Observations 2105

Note: The dependent variable is SHMIN. ** Statistically significant at the 5% level or
better.

Source:  Burns (2005).

The results from the joint model, shown in Table 3.6, confirm many of
the results from the previous two models. Additionally, there is statisti-
cally significant evidence of an interdependent relationship between the
minority community and TRI facilities. Exposure is a strong, positive
predictor of minority share at the 99 percent level, and minority share is
also a positive, significant predictor of exposure. Homeownership and
rent maintain their negative relationship with minority share, as does
income with exposure — all at the 5 percent level of significance. High
shares of manufacturing jobs continue to be positively correlated with
exposure, again at the 5 percent level of significance, and minorities
maintain a positive relationship with population density. These results
support the contention that the decision to build a plant and the decision
to reside in a particular exposed community are not isolated, but an
interdependent system of preferences that influence each other.

Results from the migration equation are presented in Table 3.7. The
results provide evidence that when a facility entered a community in
1995 that was previously not exposed, the share of minorities subse-
quently increased by nearly 3 percent in 2000. The opposite is true if a
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Table 3.6 Maximum likelihood estimates of the simultaneous model

Variable Estimate Standard error t value

TRI siting equation (probit model, dependent variable: EXPOSURE):

INTERCEPT —9.295E-01** 1.071E-01 -8.676
DUM2000 2.293E-01** 1.044E-01 2.196
MANUFCTG 1.100E-02%#* 5.492E-03 2.004
INCOME —4.614E-03** 2.333E-03 -1.977
RENT —1.461E-04** 7.430E-05 -1.966
SHMIN 9.237E-03** 4.532E-03 2.038

Share of minorities equation (dependent variable: SHMIN):

INTERCEPT 5.631E+01%* 4.268E+00 13.194
DUM2000 —6.485E-01 3.084E+00 -0.210
OWN —3.740E-02%* 1.767E-02 -2.117
DENCITY 5.233E-04** 2.291E-04 2.284
EXPOSURE* 4.481E+01** 5.454E+00 8.215

Value of Log-likelihood -17151.9
Sample Size 4226

Note: ** Statistically significant at 5% level.

Source:  Burns (2005).

community switched from exposed to not exposed — when a TRI facility
exited a community in 1995, the share of minorities in that area
decreased over 3 percent by the year 2000. Given exit or entry into a
community, the share of minorities in a community tended to decrease as
the level of emissions adjusted for toxicity increased, while lower
housing values and rents were negative and significant indicators of a
change in minority share. Finally, employment variables were positive as
expected but not significant. Recall from the first two models that a high
percentage of manufacturing jobs and a high percentage of workers with
a short commute in a community were significantly correlated with both
TRI facilities and high concentrations of minorities. When modeling the
change in community composition, however, these employment consider-
ations exert a statistically insignificant influence on location decision
making.
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Table 3.7 FGLS estimation of the migration effects

Variables Estimates Standard error t value
DEMISSIONS —1.64E-06** 4.54E-07 -3.610
ENTRANCE 2.804%* 1.651 1.700
EXIT —3.344%%* 1.557 -2.150
EXPOSURE90 4.086%* 0.989 4.130
DHV —0.027%%* 0.006 -4.630
DRENT —0.654%*%* 0.136 -4.820
DDENSITY 2.284%%* 0.160 14.260
DMANFG 2.988 3.684 0.810
DCOMMUTE 1.314 2.146 0.610
CONSTANT 5.752%* 0.441 13.050
R-squared 0.1082
Observations 2105

Note: The dependent variable is DMIN. **Statistically significant at the 5% level or better.
*Statistically significant at the 10% level.

Source:  Burns (2005).
Conclusions

This chapter uses a simultaneous equations model for jointly examining
the EJ implications of TRI facility siting and concentrations of minority
population. Two conclusions emerge from this empirical work. First, TRI
facilities in Maricopa County have been disproportionately located in
areas with high minority concentrations; that is, the hypothesis that TRI
facility siting has resulted in an adverse and disparate impact on minority
communities cannot be rejected. Second, the presence or addition of a
TRI facility increased the minority share in a community by nearly 10
percent. Additionally, communities with TRI facilities tended to have a
higher share of people in the workforce who worked in the manufactur-
ing industry for both durable and non-durable goods, and had a higher
percentage of people who commuted 15 minutes or less to work. These
results support the proposition that areas surrounding TRI facilities tend
to be growth areas with the costs of increased exposure being offset to
some extent by economic development benefits. That is, the assertion that
the adverse disparate impacts generated by TRI siting are justified
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(i.e., that TRI siting promoted the proper public purpose of economic
development) can also not be categorically rejected. The extent of this
offset, whether partial or total, is not addressed.*?

POLICY IMPLICATIONS

A central theme of environmental justice is concern over the dispropor-
tionate exposure of low-income and minority communities to environ-
mental risks. In the context of siting potentially polluting facilities,
complainants can seek prospective relief through the EPA’s administrative
complaint process. To prevail, it must be shown that approval of a siting
application would subsequently result in adverse, disparate, and unjusti-
fied impacts on surrounding community residents. In the case of the
PMA, the available evidence suggests that recent TRI facility siting has
resulted in adverse, disparate, but justified environmental impacts on
surrounding Hispanic communities. To the extent these findings are
representative of siting impacts elsewhere,*! a comprehensive policy
challenge exists: How should siting applications be evaluated when both
heightened environmental risks and economic development benefits are
likely to be created? In Chapter 5, the response to this policy challenge
by both the EPA and ADEQ is documented and evaluated, and the
implications for cooperative federalism explored.

40 Data is not available to fully evaluate minority decision making with

respect to locating in TRI areas since literally hundreds of considerations could
potentially play a role. Nevertheless, it is clear from the evidence presented here
that the ‘justification’ issue in establishing an EJ claim cannot be ignored in this
setting since the promotion of economic development is a proper public purpose
for complaint purposes. See Chapter 2 for a discussion of documenting an
unjustified impact.

41" Banzhaf and Walsh (2008) in their detailed and site-specific analysis of
TRI sites in California, as well as Been and Gupta (1997) in their national and
census tract analysis of TSDF sites, report similar findings that suggest
benefit/risk tradeoffs may characterize many facility-siting proposals. For a
case-study discussion of a siting controversy in Louisiana involving economic
development benefits and environmental risk tradeoffs, see Shrader-Frechette
(2002, pp. 74-92).



4. Environmental justice and
enforcement of the Safe Drinking
Water Act: the Arizona arsenic
experience”

INTRODUCTION

The process of implementing and enforcing environmental standards is
complex. Regulatory agencies are simultaneously monitoring the behavior
of hundreds of potential violators; determining which violators to prosecute
and whether to pursue violations at the administrative, civil, or criminal
levels; and constantly adjusting monitoring and prosecutorial procedures to
changing economic and technological conditions. Somewhat surprisingly,
it has been well documented that enforcement is selectively exercised; that
is, enforcement is exercised in ways that vary dramatically from the
conventional prescriptions of economic deterrence theory. Violators are
frequently not pursued at all or are pursued with expected penalties that are
inconsequential compared to the cost of compliance (Harrington, 1988).
This reliance on selective enforcement is now well understood. By realisti-
cally accounting for institutional and resource constraints, efficiency justi-
fications for selective enforcement can be cogently established. Both
dynamic enforcement considerations and penalty leveraging (Harrington,
1988),! as well as spatial enforcement considerations and regulatory

* Reprinted with permission, Ecological Economics, 68(2009):1825-37. The
authors would like to thank Miles Kiger for providing outstanding research
assistance.

' One efficiency justification for selective enforcement is based on the idea
of creating ‘penalty leverage’ to encourage the regulated community to comply
with environmental requirements. The rationale is based on a dynamic game-
theoretic model of enforcement and compliance when penalties are restricted.
The strategy is to divide the regulated community into two groups: a group that
was in compliance with the last inspection and a second group that was not. This
state-dependent enforcement regime then creates additional compliance leverage.
Agents in the non-compliant group now have two incentives to come into

66
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dealing (Heyes and Rickman, 1999),> provide an efficiency basis for
allowing regulatory agencies’ wide latitude in sanctioning violations of
environmental law.

The provision of safe drinking water provides a dramatic example of
the inherent complexity involved with the implementation and enforce-
ment of new environmental standards.> The SDWA requires the US EPA
to set national standards that protect human health and then requires
public water systems (PWSs)* to meet these standards. More than
160,000 PWSs must implement these standards whether they supply

compliance: (1) avoiding the maximal sanctions imposed on repeat offenders;
and (2) receiving possible reinstatement into the compliant group. In essence,
prosecutors use a ‘carrot-and-stick” approach to enforcement, the threat of harsh
sanctions coupled with the bribe of reinstatement.

2 Prosecutors must also be concerned with the spatial dimensions of
enforcement. Frequently a regulatory agency interacts with regulated agents in
more than one enforcement context. Examples would include multi-plant firms,
firms with branches in several geographical regions, or firms that are subject to
multiple regulatory regimes such as air, water, and noise requirements enforced
simultaneously. Given restricted penalties and limited enforcement resources,
maximal enforcement will not necessarily result in maximal compliance. That is,
in regulating ‘repeat players, strategic tolerance of non-compliance in selected
areas may improve aggregate performance. Such an approach to enforcement is
known as ‘regulatory dealing’, the policy of tolerating non-compliance in some
contexts to induce increased compliance in others. As a result, the infrequent
imposition of significant sanctions is not necessarily a sign of lax enforcement.
Bargaining between regulatory officers and polluters is a necessary component of
efficient enforcement when both enforcement penalties and resources are con-
strained. In fact, having the discretion to not maximally sanction a violation may
become a major enforcement resource (Babbitt et al., 2004).

3 For an overview, see Scheberle (2004).

4 A PWS is defined as having at least 15 service connections or serving at
least 25 people per day for 60 days annually. A PWS can be publicly or privately
owned, but the SDWA applies to all systems that satisfy the basic definition of a
PWS. In addition to PWSs, there are a number of other classifications of water
systems that are regulated under the SDWA. A community water system (CWS)
is a PWS that serves the public on a year-round basis. There are roughly 54,000
CWSs in the US. A non-community water system (NCWS) is a PWS, but does
not serve the public on a year-round basis. A non-transient non-community water
system (NTNC) is a PWS that serves the public for at least six months of the
year, but not year-round. There are roughly 20,000 NTNCs in the US. Finally, a
transient non-community water system (TNC) has fewer than 15 service connec-
tions or serves fewer than 25 residents for six months or more annually, but not
year-round. There are roughly 89,000 TNCs in the US. See http:// http://water.
epa.gov/lawsregs/rulesregs/sdwa/index.cfm.
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drinking water to a few dozen taps or a few million. According to data
from the Safe Drinking Water Information System, 42,000 health-based
or significant monitoring violations of the SDWA occurred in 2000 (US
EPA, 2000a).

Though the law provides for civil and criminal penalties, rarely do
states move to formal sanctions. Instead, a series of warning letters,
visits, or telephone calls is used to remind drinking water suppliers of
regulatory obligations.> This process of selective enforcement is neither
surprising nor covert. The regulated community has consistently argued
for flexibility in the design of enforcement activities, arguing for such
options as authorizing formal enforcement action only when a water
system is in significant non-compliance; giving states exclusive enforce-
ment authority; establishing compliance provisions that reflect the ana-
lytical error associated with each contaminate; enabling water systems to
raise affordability as an affirmative defense in an enforcement action; and
making variances or exemptions more compatible with the needs of water
suppliers facing legitimate economic or technological impediments to
achieving compliance (Regnier, 2002). In response to these concerns, the
EPA has highlighted the need for strong flexible partnerships with state
and local governments for implementation in recognition of the cumula-
tive cost burden that SDWA regulations are placing on PWSs.¢

Over the past decade, concerns over EJ have made the enforcement of
environmental law even more complex.” In the context of selective
enforcement of the SDWA, EJ concerns may arise in one of two ways:

5 In fact, several General Accounting Office (GAO) studies have identified

ongoing deficiencies in state programs, including a finding of failure to take
timely and appropriate enforcement actions against significant non-compliers
(see for example, US GAO, 1990).

6 In 1995, EPA estimated that total infrastructure need nationwide for the
next 20 years was $200.4 billion (adjusted to 2007 dollars). Four years later,
the EPA projected the need at more than $198.2 billion (2007 dollars). In 2007,
the EPA conducted the fourth Drinking Water Infrastructure Needs Survey and
Assessment (US EPA 2009a). The results indicated a 20-year capital investment
need of $334.8 billion. (Fact sheet available at http://water.epa.gov/infrastructure/
drinkingwater/dwns/factsheet.cfm.)

7 President Clinton signed Executive Order 12898 on February 11, 1994,
officially acknowledging the gravity of an environmental issue that had been
stirring in the media and public policy community over the past decade. The
Executive Order required federal agencies to develop a plan within the year ‘that
identifies and addresses disproportionately high and adverse human health or
environmental effects of its programs, policies and activities affecting minority
and low-income communities.’
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(1) failure to enforce compliance with water quality standards may deny
consumers the health benefits associated with less contaminated water;8
or (2) forcing compliance may secure health benefits but at prohibitive
cost.” The extent to which EJ considerations further complicate SDWA
enforcement depends directly on the extent to which minority and/or
low-income populations are disproportionately served by PWSs strug-
gling to comply with new water quality standards.!'?

THE REVISED ARSENIC DRINKING WATER
STANDARD

The SDWA was originally passed by Congress in 1974 to protect public
health by regulating the nation’s public drinking water supply.!! The
SDWA authorizes the EPA to set national health-based standards for
drinking water to protect against both naturally occurring and manmade
contaminants that may be found in drinking water. These standards are
referred to as National Primary Drinking Water Regulations (NPDWRs).
The SDWA applies to all PWSs in the US.

The responsibility for implementing and enforcing the regulations of
the SDWA falls to the EPA if a state has not applied for and received
primacy. State primacy, in turn, is the authority to implement the SDWA
within their jurisdictions, if states can show that they will adopt standards
at least as stringent as the EPA’s and ensure that water systems will

8 Specifically, according to the EPA, the value to consumers of a reduction
in the risk of adverse health effects (of arsenic exposure) includes the following
components: (1) the avoidance of medical costs and productivity loss associated
with illness; (2) the avoidance of pain and suffering associated with illness;
(3) the losses associated with risk and uncertainty of morbidity; (4) the reduction
in risk of premature mortality (US EPA, 2000a).

9 The cost per household of safe drinking water is almost four times higher
for small systems than for large systems. Small systems lack the economies of
scale that allow large systems to spread the costs associated with infrastructure
improvements or SDWA regulations among their many customers. Each house-
hold serviced by a small system could pay more than $3,000 in addition to its
regular water bill, and EPA reports that as a conservative estimate because it does
not include proposed or recently promulgated regulations (Scheberle, 2004).

10 Selective enforcement has been empirically documented in Arizona (Rah-
man et al., 2010).

' For a description of the SDWA including laws, regulations, policy,
guidance, and fact sheets, see http://water.epa.gov/lawsregs/rulesregs/sdwa/
index.cfm.
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comply with these standards. Only Wyoming and the District of
Columbia have not received primacy in the management of the SDWA.

Ensuring safe drinking water is the SDWA’s primary objective and it
achieves this through source water protection, treatment, distribution
system integrity, and public information. Despite its laudable mandate of
ensuring safe drinking water, the SDWA 1is quite controversial. Its most
controversial element is the treatment component, precisely because it
relates to the standard setting process conducted by the EPA for the
treatment of contaminants.'> The idea of having enforceable, health-
based drinking water standards is well accepted, but the underlying
benefit—cost considerations that accompany the development of new
standards are frequently the subject of intense debate. The recently
revised arsenic standard is no exception in this regard.

As part of the 1996 amendments to the SDWA, the EPA was required
to promulgate an updated arsenic standard by January 1, 2001, in order to
replace the existing standard of 50 parts per billion (ppb), which had
been law since 1942 (Natural Resources Defense Council, 2000). Follow-
ing a detailed and protracted assessment process,!? a final rule was issued

12Tt is essential to note that although 49 of the 50 states have primacy in the
implementation and enforcement of SDWA regulations, the EPA has the sole
authority to set the regulatory standards to which states and water systems will
be subject.

13 There are five steps to setting an enforceable, health-based standard under
the SDWA. First, the EPA determines whether to regulate a contaminant based
on the available science addressing the health effects of exposure. Second, the
EPA sets a maximum contaminant level goal (MCLG) (i.e., the level of
contaminant in drinking water below which there is no known or expected health
risk allowing for a margin of safety), which is not enforceable but simply most
protective of human health. Third, the EPA proposes an enforceable maximum
contaminant level (MCL) (i.e., the maximum amount of a contaminant allowed
in water delivered to a user of any PWS), which is set as close to the MCLG as
feasible. Feasible is defined as the level that may be achieved with the use of the
best technology, treatment techniques, and other means that the EPA finds (after
examination for efficiency under field conditions) are available, taking cost into
consideration. Following the determination of the MCL, the EPA conducts an
economic analysis to determine whether the benefits of that standard justify the
costs. If not, the EPA may adjust the MCL for a particular class or group of
systems to a level that maximizes health risk reduction benefits at a cost that is
justified by the benefits. Fourth, the EPA sets an MCL, considers public
comments submitted during the MCL proposal process, and finalizes the new
MCL by outlining testing procedures and reporting schedules. Last, during the
exemption period, states can grant variances and exemptions to small systems
(fewer than 3,300 customers), and medium systems (3,301 to 10,000) can apply
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by the EPA that established an enforceable MCL of 10 ppb for all
community water systems (CWSs) and non-transient, non-community
water systems (NTNCs). The effective date for the new standard of 10
ppb was February 22, 2002, and all water systems subject to the final rule
were compelled to comply by January 23, 2006.

Both the EPA benefits and cost estimates for the arsenic rule were
sharply criticized.!* Attacks ranged from faulty science and misinterpre-
tation of key economic data to political agendas.!> In part, the conten-
tious reaction to the proposed rule was owing to the EPA’s own
admission that the final rule does not pass a quantified benefit—cost test
(i.e., benefits greater than costs). Even for the alternative MCL scenario
of 20 ppb, where compliance costs are lowest, and using the upper bound
estimate for benefits, expected net benefits are still negative. For the
MCL scenario of 10 ppb, at which the standard was promulgated,
estimated net benefits range from -$66 million to -$7.9 million dollars
per year (in 1999 dollars).'® However, the EPA argued that there were
substantial ‘non-quantifiable’ benefits of arsenic reduction that would
make actual benefits exceed costs at the 10 ppb MCL;!7 hence the EPA’s
decision to finalize the proposal of a new arsenic standard of 10 ppb.'8

for variances or exemptions from the EPA, but these systems must install a
variance technology prescribed by the EPA. Variances and exemptions do not
apply for microbial MCLs: after the exemption period expires, the PWS must be
in compliance and the terms of variances and exemptions must ensure no
unreasonable risk to public health. (See http://water.epa.gov/lawsregs/rulesregs/
sdwa/index.cfm.)

14 In fact, the EPA originally proposed a revised standard of 5 ppb on June
22, 2000 but increased this MCL to 10 ppb on January 22, 2001, ostensibly
owing to opposition from water authorities encountered during a requested
comment period on alternative MCLs (US EPA, 2001).

15 Some organizations criticized the EPA’s health-benefit estimates as being
overestimates and others criticized them as underestimates. For overestimation
critiques, see Burnett and Hahn (2001) and National Research Council (1999);
for underestimation critiques, see the Natural Resources Defense Council publi-
cation (2000) and Wilson (2001).

16 US EPA, 2000a.

7" Quantifiable benefits used in the economic analysis were limited to
avoided cases of bladder and lung cancer. Some of the non-quantifiable benefits
included avoided cases of skin, kidney, liver, and prostate cancer, and other
cardiovascular, pulmonary, neurological, and endocrine effects (US EPA, 2000a).

18 The constitutionality of the EPA’s decision has been challenged by the
state of Nebraska in Nebraska v. Environmental Protection Agency (331 F. 3d
995). The D.C. Circuit Court of Appeals issued their opinion on the Nebraska
case on June 20, 2003 (available online at http://www.cadc.uscourts.gov/internet/
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Because of estimation uncertainties, it is ambiguous at best as to
whether the adoption and implementation of the revised arsenic standard
would constitute a potential Pareto improvement for the state of
Arizona.'"” The distributional implications, however, are clear and chal-
lenging.

ARSENIC EXPOSURE AND ENVIRONMENTAL EQUITY
IN ARIZONA

Arsenic is a common pollutant in Arizona’s groundwater (Hendricks,
1985). It is a naturally occurring chemical element in rock and soil and is
present in trace amounts in groundwater. Nearly all communities in
Arizona extract groundwater for domestic water uses, and many com-
munities are entirely dependent on groundwater. Much of southern
Arizona is underlain by thick deposits of basin-filling sand and gravel
that form large aquifers containing enormous quantities of high-quality
groundwater. In other communities, especially in the northern half of
Arizona, groundwater is pumped from fractured or porous bedrock.
Arizona groundwater generally contains arsenic in concentrations of 1 to
50 ppb. It is not well understood, however, where this arsenic came from
or how it was transported into aquifers. It seems likely that some of it
was derived from Arizona’s abundant sulfide mineral deposits, but it is
not known if most arsenic in groundwater was derived from sulfide
mineral grains that were carried by streams from sulfide deposits to
basins, or from the very low levels of arsenic present in virtually all sand
and gravel. Some arsenic in groundwater was likely leached from sulfide

opinions.nsf/ and search for June 20, 2003), denying the state any exemption
from the mandates of the arsenic regulation. Interestingly, the state of Nebraska
lost on procedural grounds (it failed to tell the EPA about its constitutional
objections during the comment period), not because the Court believed the
federal government acted within its prescribed authority under the Commerce
Clause or the Tenth Amendment. However, the Court did allow Nebraska to
challenge the SDWA itself, though the Court rejected the challenge on the
grounds that Nebraska could not show that the SDWA would be constitutional
under ‘no set of circumstances.” Despite the Court’s decision, Nebraska could
once again challenge the SDWA if and when the EPA takes an enforcement
action against a public water provider deemed in violation of the arsenic rule.

1 Tmplementation of the revised arsenic standard would constitute a Pareto
improvement for Arizona if the benefits of implementation exceed costs. See
Appendix 4 for details of the EPA’s arsenic benefit—cost analysis.
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minerals within bedrock and transported to aquifers by surface or
subsurface flow (Hendricks, 1985).

Naturally occurring arsenic in groundwater has exigent implications
for the provision of safe drinking water in Arizona. Chronic exposure to
elevated levels of arsenic in drinking water has been linked to a variety of
ailments including bladder and lung cancer, as well as cardiovascular and
neurological disorders.?® To be protective of human health, the EPA has
determined that the MCL for arsenic in drinking water should be lowered
from 50 ppb to 10 ppb. The impact of this revised arsenic standard on
Arizona is dramatic where roughly 334 PWSs need to take corrective
action, 80 percent of which are small water systems (i.e., PWSs with
fewer than 3,300 connections) facing significant treatment costs per
household to comply. To put the impact on Arizona into perspective, the
total number of systems in Arizona affected by the revised standard
represents roughly 10 percent of the nation’s total number of PWSs
needing to take corrective action. Additionally, the EPA estimates that
nationwide roughly 13 million people will be affected by the arsenic
regulation. In Arizona, almost 4.5 million people are affected by the new
standard, accounting for approximately 35 percent of the national popu-
lation estimated to be affected by the new standard and 75 percent of
Arizona’s population (US EPA, 2006b).

On the demand side, PWS customers reflect the diversity of the state in
terms of race and income. From the standpoint of population in Arizona
in 2000, whites accounted for 75.5 percent of population, black or
African American accounted for 3.1 percent, 25.3 percent of the popu-
lation was reported to be of Hispanic or Latino origin, and 5.0 percent
was reported to be American Indian.?' In 2000, white households had a
median income of 49,682 dollars while black or African American
households had a medium household income that was 16.4 percent less
than the overall median income of the state, with a reported median of
39,689 dollars. Hispanic households in Arizona reported a median
household income of 37,057 dollars, 21.9 percent less than the state’s
median income for all households. Among racial/ethnic groups, American
Indians experienced the highest poverty rate at 36 percent while whites
had the lowest at 10.1 percent. The poverty rate among the black
population was 18.1 percent, almost double the white poverty rate; while

20 See Clark et al., 1982; Majumdar and Miller, 1984; Grisham, 1986;
Andelman and Underhill, 1987; and Greschwind et al., 1992.

2l These percentages add to more than 100 percent because individuals may
report more than one race.
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the poverty rate among the Hispanic population was 24 percent, approxi-
mately two and a half times the poverty rate of the white population (US
Bureau of the Census, 2000).

Implementation of the revised arsenic standard for drinking water
inevitably gives rise to EJ concerns since arsenic is naturally occurring
and widespread; the health implications of arsenic ingestion are serious
and hundreds of PWSs will have to take corrective action; and water
customers are racially diverse and poor in large numbers. At issue is
whether minority and low-income communities will be disproportion-
ately denied the health benefits of treated water owing to a failure to
enforce SDWA requirements, or will be disproportionately required to
bear onerous treatment costs per household owing to mandated compli-
ance. That is, the underlying implementation question is whether EJ
concerns will further complicate the already complex process of selective
SDWA enforcement in Arizona.??

ARSENIC CONCENTRATIONS AND PUBLIC WATER
SYSTEMS IN ARIZONA: DATA CONSTRUCTION AND
DESCRIPTIVE STATISTICS

Data on arsenic compliance for 1,006 PWSs was obtained from the
Arizona Department of Environmental Quality (ADEQ). Each obser-
vation in the data set is recognized by a PWS’s unique identification
number (SYSID). Corresponding to each PWS, information regarding the
date of a MCL violation (date can be anything between January 1999 and
January 2004) is available. Since the effective date for the new arsenic
standard was February 22, 2002 and all PWSs were required to comply
with it by January 2006, the data includes the arsenic compliance of
PWSs after the enforcement of the new arsenic standard was initiated in
2002 by ADEQ. Also available are information on each system’s char-
acteristics, such as the number of people serviced by the system, the type
of server (e.g., community or non-community), the source of water
provided (e.g., groundwater or surface water), the ownership of the PWS

22 This issue potentially applies to other environmental hazards in Arizona.

Arizona occupies the third rank in the nation in terms of total hazardous
environmental releases (328.68 million pounds in 2002); third rank in the
releases of: (1) cancer hazards from manufacturing facilities (measured by
pounds of Benzene-equivalents; 270 million pounds); and (2) reported releases of
TRI chemicals to land (US EPA, 2006b).
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(e.g., public, private or mixed), and the location of its wells (e.g., urban
or non-urban).

The first step in a geographic analysis is to determine the appropriate
area to be used as the unit of analysis. The unit of analysis should reflect
the purpose of study. For example, for an epidemiological study the area
used as a unit of analysis should correspond to the area that a particular
etiology suggests may be exposed to risk. For questions concerning the
equitable distribution of environmental disamenities, however, no particu-
lar area definition is appropriate to the analysis. In this study, zip code is
used as the unit of analysis.??

The second step in constructing the database was to identify PWSs by
their zip code locations. In total, 1,006 PWSs serve 359 zip codes in
Arizona. Consequently, some zip codes are served by more than one
PWS. Corresponding to each PWS, information on the level of arsenic
concentration was available from ADEQ. To arrive at the measure of
arsenic concentration at a given zip code level, if a given zip code was
served by more than one PWS, the average of arsenic concentrations of
all PWSs serving that given zip code was taken. Then, based on the
numerical value of average arsenic concentration at zip code level, a
determination was made as to whether a particular zip code exceeded the
new arsenic MCL standard. More specifically, if a particular zip code had
average arsenic concentrations greater that 10 ppb it was assigned the
value of 1; otherwise it was assigned the value of 0.24 Of the total 359 zip
code geographic areas, 121 zip code areas were identified to be exposed
to arsenic levels greater than the revised MCL standard, while the
remaining 238 were not exposed. The third step in constructing the

23 See Chapter 2 for a survey of studies addressing the issue of specifying the

geographical unit of analysis. (See, for example, Baden et al., 2007; Banzhaf and
Walsh, 2008; and Cutter et al., 1996.)

24 In approximately 70 percent of the zip codes that were served by more
than one PWS, all the respective PWSs in the zip code exceeded the arsenic
standard. The remaining 30 percent of the zip codes that were served by more
than one PWS had mixed results: i.e., some PWSs were in compliance. Thus, by
taking the average of arsenic concentrations of all PWSs serving a given zip
code, the arsenic concentration of only 30 percent of the zip codes was
consolidated. Potentially, the results could be sensitive to this aggregation. To test
the sensitivity of the results to averaging of arsenic concentration of PWSs
serving a given zip code, an alternative model was estimated, where 1,006 PWSs
serving 359 zip codes were treated as zip code observations, and similar results
were found. In this case, many zip codes entered the sample more than once, and
the dependent variable was defined by whether a given PWS in a given zip code
exceeded the new arsenic standard.



76 Environmental justice and federalism

database was to compile the desired census data for 359 zip codes in
Arizona. Data on socioeconomic characteristics at zip code level was
obtained from the 2000 US Census.

Figure 4.1 shows the distribution of PWSs throughout the state, as well
as their average EPDS arsenic concentrations and system size (i.e.,
number of customers served).>> As illustrated in Figure 4.1, there is wide
spatial variation in the extent of arsenic exposure across Arizona. It raises
the question of whether there is any relationship between geographic
location and MCL exceedance. Do systems in Yavapai and Maricopa
Counties tend to exceed the arsenic MCL more than in other counties? If
so, what is the racial/ethnic composition of the population of these
counties? Is it the case that arsenic-affected areas are disproportionately
located in minority and low-income areas? Essentially, Figure 4.1 gives a
spatial sense of the incidence of arsenic exposure in Arizona and helps to
identify some of the associations between averaged arsenic concentra-
tions and concentrations of low-income and minority population groups
that warrant further examination.

Table 4.1 shows the distribution of PWSs by whether they are arsenic
affected PWSs (with arsenic concentration > 10 ppb) and their associated
characteristics. One-third of all PWSs in the state have an arsenic issue
based on this definition. An important characteristic of water systems is
their system size, or the number of customers they serve. Table 4.1 shows
the distribution of system size categories within the entire group of 1,006
Arizona PWSs, as well as within the affected and non-affected groups.
Notice the predominance of very small and small systems. These two
size categories account for 87 percent of the entire population of PWSs.

Examination of the affected PWS column in Table 4.1 reveals that very
small and small systems account for about 80 percent of the total number
of affected Arizona systems, and large and very large systems account for
about 12 percent of the total number of affected systems. The proportion
of affected systems that is large and very large is twice the proportion of
those systems in the entire group (12 percent to 6 percent) and all eight
very large systems are part of the affected group of PWSs.

PWSs are also characterized by their ownership type, that is, whether
they are privately or publicly owned and operated. In Arizona, a PWS can
have private, public, or mixed ownership status. Table 4.1 displays the
distribution of ownership among the entire population of Arizona
PWSs. Roughly half of all Arizona PWSs are privately owned and

25 EPDS refers to entry points to the distribution system.
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Figure4.1 Geographic distribution of Arizona CWSs, their population
served, and their average arsenic concentrations in Arizona
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Table 4.1 Public water systems in Arizona

Group
Affected
AllPWSs PWSs Non-Affected
(1,006) (334) PWSs (672)
]
§ g <10 ppb 67% (672) 0% (0) 100% (672)
=S
<g
2% 95%
&2 >10 ppb 31% (317) (317) 0% (0)
%3
< >50 ppb 2% (17) 5% (17) 0% (0)
64.3% 57.5%
Very Small (25-500) (647) (192) 67.7% (455)
23.2% 22.2%
. 8 Small (501-3,300) (233) (74) 23.6% (159)
2 = Medium (3,301—
§ 2 10,000) 6.6% (66) | 8.7%(29) | 5.5% (37)
s | @ Large (10,001~
::*; 100,000) 52%(52) | 93%@31) | 3.1%21)
&) Very Large
g (>100,000) 0.8% (8) 2.4% (8) 0% (0)
s | e 52%
« 7 2 Private 50% (503) (174) 49% (329)
Eﬁ Public 19% (191) | 20% (67) | 18.4% (124)
o Mixed 31%(312) | 28%(94) | 32.5% (218)
2
& 78%
£ CWS 79% (795) (261) 79.5% (534)
2
Y NTNC 21% (211) | 22%(73) | 20.5% (138)
58 95%
< § GW 93% (936) (317) 92.1% (619)
=3 SW 7% (70) 5% (17) 7.9% (53)

Notes: EPDS: Entry points to the distribution systems. PWSs: Public water systems.
System Size: The number of customers served by a PWS. Ownership Type: There are three
types of ownership (private: owned by a private entity; public: owned by a municipality;
mixed: jointly (private and public) owned). System Type: System type can either be com-
munity water system (CWS) serving residential areas, or non-transient non-community
(NTNC) serving non-transient non-residential areas. Water Source: This represents the
source of water for a PWS. Source of water can be either groundwater (GW) or surface water

(SW).
Source:  Kiger (2007).



EJ and enforcement of the Safe Drinking Water Act 79

operated, one-fifth are publicly owned and operated (i.e., municipal
systems), and nearly one-third have a mixed ownership status (unclear
ownership). Examining the affected PWS column of Table 4.1 shows the
distribution of ownership type among the group of affected PWSs, with
the same proportions of private, public, and mixed ownership holding for
the affected group as for the entire group of Arizona PWSs. Similarly,
PWSs can be characterized by whether they are either a community water
system (CWS) or a non-transient non-community system (NTNC). Both
system types serve at least 25 people or 15 service connections, but
CWSs serve their customers on a year-round basis and NTNCs
serve their customers for more than six months of the year, but not
year-round.

Table 4.1 also presents the distribution of system type among the entire
population of Arizona PWSs. Roughly 80 percent of all Arizona PWSs
are CWSs and 20 percent are NTNCs. Examining Table 4.1 shows that
the distribution of system type among the group of affected Arizona
systems is very similar to the distribution among all Arizona PWSs.
Roughly four-fifths of affected systems are CWSs and one-fifth are
NTNCs.

The last important attribute that can be used to distinguish among
water systems is the source water used for their operation. In Arizona,
there are two types of water that a system can use: groundwater and/or
surface water. Table 4.1 shows the distribution of water source type
among the entire population of Arizona PWSs — 93 percent of all Arizona
PWSs are classified as using groundwater with the remaining 7 percent
being surface water systems. Notice the predominance of groundwater as
the source type for these affected systems. Comparing this distribution
with the distribution for all Arizona PWSs, it is clear that the ratios of
groundwater to surface water are very similar between both the affected
and total group of Arizona CWSs and NTNCs, 95 percent/5 percent and
93 percent/7 percent respectively.

In summary, PWSs in Arizona vary significantly in terms of the
number of customers served, ownership type, server type, arsenic levels
and distribution across the state. Fortunately, ADEQ’s database on all
1,006 PWSs in Arizona provides a comprehensive and fully representa-
tive sample of Arizona PWSs.
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DISPARATE IMPACT OF THE REVISED ARSENIC
STANDARD ON MINORITY AND LOW-INCOME
COMMUNITIES

To examine potential environmental equity and disproportionate impacts
of implementing the new arsenic standard, data was obtained on relevant
variables, including racial/ethnic composition of population, household
size, per capita income, and latitude and longitude for zip code level
communities in Arizona. Standard quantitative methods, including zero-
order correlations and a binary regression model, were employed to
analyze the spatial distributions of the variables. Zero-order correlations
measure the strength of linear association between two variables, ignor-
ing statistical associations with other variables, while logistic regression
modeling was used to estimate the likelihood of arsenic contamination in
a particular geographical area, and its associated demographic and
economic characteristics. The initial concern in this analysis is to
determine how geographical (zip code) areas with arsenic contamination
differ from those without arsenic contamination.

Table 4.2 provides the variable means for demographic and economic
characteristics of geographical areas with and without arsenic contamin-
ation, and t-tests of their difference in means. The percentage of black
persons in contaminated areas is disproportionately lower (1.25 percent)
than the percentage of black population in non-contaminated areas (2.06
percent). The difference between percentages of black persons in con-
taminated and non-contaminated areas is -0.81 percent, and it is statisti-
cally significant at 5 percent level of significance. The percentage of
minority persons (black + Hispanic) in contaminated areas is approxi-
mately the same (23.77 percent) as in areas without contamination (21.31
percent). The difference between percentages of minority persons in
contaminated and non-contaminated areas is 2.34 percent, and it is
statistically insignificant. However, the percentage of white persons in
arsenic contaminated areas is disproportionately higher (81.22 percent)
and statistically significant from the percentage of white persons in
non-contaminated areas. The percentage of Hispanic persons in con-
taminated areas is greater (22.52 percent) than the percentage of Hispanic
population in non-contaminated areas (19.25 percent), but the difference
between the two is statistically insignificant. Moreover, per capita
income, average housing value, and the income per household are each
statistically greater in arsenic contaminated areas, as opposed to the
corresponding figures in non-contaminated areas. These results suggest
that the continued selective implementation and enforcement of the
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revised SDWA arsenic standard is not likely to disadvantage minority
(i.e., black + Hispanic population taken together) or low-income groups
disproportionately in Arizona. In fact, these basic statistics suggest quite
the opposite — there is a disproportionate impact of arsenic contamination
on non-poor and majority communities in Arizona.

Table 4.2 Summary statistics

Variable Arsenic Arsenic  t-test of difference

affected area non-affected area in means
White 81.22% 64.51% 16.71 (6.23)?
Black 1.25% 2.06% -0.81 (-3.00)?
Hispanic 22.52% 19.25% 3.27 (1.40)
Minority 23.77% 21.31% 2.34(0.96)
IncomePC $19,027 $16,891 $2,136 (1.70)®
AVH $108,693 $95,516 $13,177 (1.68)°
IncomePH $38,528 $35,618 $2,910(1.68)°

Definition of variables:

Arsenic affected area: zip-code area that has been affected by arsenic.
Arsenic non-affected area: zip-code area not affected by arsenic.

White: percentage of white population in a zip-code area.

Black: percentage of black population in a zip-code area.

Hispanic: percentage of Hispanic population in a zip-code area.
Minority: percentage of black and Hispanic population in a zip-code area.
IncomePC: per capita family income in a zip-code area (U.S. Dollars).
AVH: Average value of house in a zip-code area (U.S. Dollars).
IncomePH: Average income per household in a zip-code area.

Note: Bracket values in the third column are t-test statistic of difference of two means: *
significance at 5%, and ® significance at 10%.

Table 4.3 contains the zero-order correlations between sociodemo-
graphic variables and arsenic exceedance of the MCL standard. Zero-
order correlations between demographic and arsenic exposure variables
for zip codes in Arizona indicate that arsenic exceedance and two
measures of demography — proportions of white and Hispanic popula-
tions in the total population of zip code areas — have positive association.
While correlation between arsenic exceedance and proportion of white
population is statistically significant at 1 percent level of significance, the
correlation between arsenic exceedance and proportion of Hispanic
population is statistically insignificant. The correlation between locations
of arsenic contamination areas and proportion of black population is
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negative and statistically significant at 1 percent level of significance.
Alternatively, the zero-order correlation between proportion of minority
population (populations of black and Hispanics combined) and locations
of arsenic contaminated areas has a correlation value of 0.074, a very
small correlation coefficient, and it is statistically insignificant. This
clearly indicates that there is no evidence of disproportionate drinking
water risk in Arizona for minority and low-income population from
hazardous levels of arsenic contamination. Variables associated with
economic wealth (per capita income and average housing value) exhibit
positive and statistically significant associations with locations of arsenic
exposure. These findings reaffirm our preliminary observations based on
the summary statistics in Table 4.2.

Unfortunately, these basic statistics and zero-order correlations, while
suggestive, do not constitute valid statistical tests for disproportionate
impacts of arsenic exposure on the demographic and economic groups
under consideration.?® Thus, to extend and refine the analysis, a logistic
regression model is used to obtain valid statistical inferences. Table 4.4
presents the estimates of the logistic regression model. Here the depend-
ent variable of interest is arsenic exposure or the exceedance of the
revised arsenic MCL standard. This variable is defined to take the value
of 1 if the arsenic concentration level in a particular zip code area is
greater than 10 ppb; otherwise it takes the value of zero. Six different
specifications of logistic regression model are estimated. In specification
1, a binary relationship between the exceedance of arsenic standard and
percentages of black and Hispanic persons in zip code areas of Arizona is
estimated, controlling only for locations of zip codes (latitude and
longitude).?” Similarly, in specification 4, a binary relationship between
the exceedance of arsenic standard and percentage of minority persons in
zip code areas of Arizona is estimated. Specifications 2 and 3 present
logit models for multivariate test of EJ that include percentages of black
and Hispanic persons, per capita income and average housing value, with
and without controls for latitude and longitude of zip code areas,

26 Zero-order correlation is the relationship between two variables, while
ignoring the influence of other variables in prediction. Therefore, these correla-
tions are inadequate representations of the variable’s unique ability to predict the
dependent variable.

27 Latitude and longitude of zip code areas are included into the analysis to
account for the fact that arsenic in groundwater is a naturally-occurring hazard
that gets transported to aquifers by surface or subsurface flow. Latitude and
longitude of a given zip code area may proxy for transportability of arsenic
contaminations from one place to another.
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respectively. Similarly, specifications 5 and 6 provide the logit models for
multivariate test of EJ that include percentage of minority persons, per
capita income and average housing value, with and without controls for
latitude and longitude of zip code areas, respectively. Estimating models
with and without controls for locations of zip code areas allows us to
check for the sensitivity of EJ results to the locations of zip code areas.

Table 4.4  Estimates of logit regression model (n = 359) — dependent
variable: exceedance of arsenic standard

Explanatory 1) ) 3) 4) (5) (6)
Variables
Intercept -37.818 —1.558*  -37.465* -37.232* —1.473 -36.934%
(-3.67) (-4.72) (-3.60) (-3.63) (—4.51) (=3.57)
Black (%) -0.245° —-0.250° -0.269°
(-3.36) (-3.37) (-3.53)
Hispanic (%) 0.006 0.022¢ 0.014°
(0.94) (3.43) (1.75)
Minority (%) -0.004 0.008 —0.0009
(-0.75) (1.60) (-0.14)
Per capita 0.063* 0.035 0.047 0.016
income ($) (2.14) (1.10) (1.63) (0.53)
Average house —0.0007 0.0003 -0.0006 0.0005
value ($) (-0.26) (0.10) (-0.20) 0.18)
Latitude -0.2742 —-0.181 —0.249* —-0.196
(-2.44) (-1.45) (-2.24) (-1.60)
Longitude -0.417¢ -0.380° -0.403* -0.381*
(-4.31) (-3.80) (—4.18) (-3.80)
Likelihood -210.892* -216.860* -209.110* -218.577¢ -225.731* —217.949*
value
P-value (0.0001) (0.0001)  (0.0001)  (0.0001) (0.061) (0.0001)

Note: Values in brackets are respective T-values; * indicates significance at 5%; and ®
indicates significance at 10%.

A careful inspection of the results in Table 4.4 clearly shows that there is
no evidence to suggest an inequitable impact of the new arsenic standard
on poor and minority communities in Arizona. The revised arsenic
standards were effective from February 22, 2002, and all PWSs were
required to comply with it by January 2006. However, the data used in
this study includes the arsenic compliance behavior of PWSs from 2002
to 2004. Thus, the lack of evidence for EJ in this study indicates that,
even in the absence of any further enforcement beyond 2004, EJ is
unlikely a concern. The assumption is that those PWSs that are already in
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compliance will not go out of compliance in future. More importantly,
this study forecasts whether EJ concerns are likely to be encountered in
the continued selective implementation and enforcement of the new
arsenic standard. The extent to which EJ considerations further compli-
cate enforcement of the new arsenic standard by ADEQ in Arizona
depends directly on the extent to which minority and/or low-income
populations are disproportionately served by PWSs struggling to comply
with the new arsenic standard. These results suggest that there is no
further complication of ADEQ’s ongoing implementation and enforce-
ment of the revised arsenic standard by EJ concerns.

What variables, if not the share of minority population, are strongly
associated with location of arsenic exposure? First, note that the arsenic
exposures are primarily located in the more affluent areas of Maricopa
and Pima Counties and that the spatial concentrations of black population
are not in these areas of the state. Therefore, the finding that there is no
inequitable impact of arsenic exposure on black population is not a
surprising result. In contrast, the location of arsenic exposure is positively
associated with the percentage of Hispanic persons in Arizona (see
specifications 2 and 3, Table 4.4). However, since the percentage of
Hispanic persons in arsenic affected areas is not statistically different
from the percentage of Hispanic persons in arsenic non-affected areas
(see Table 4.2), it suggests that substantial EJ concerns are unwarranted
for the Hispanic population of the state.

As shown in Table 4.4, there is a positive and but statistically
significant association between the likelihood of a zip code area exceed-
ing the new arsenic MCL standard and the per capita income of the area
(see specification 2), but this association is rendered statistically insig-
nificant after controlling for other variables such as the racial/ethnic
composition of the population, average housing value, household size,
and geographical location of area (as defined by longitude/latitude of the
zip code area). This suggests that, while income is positively associated
with the exposure to arsenic in drinking water, it is not a robust predictor
of a disproportionate impact of the new arsenic regulation on Arizona
communities.

CONCLUDING REMARKS

Much of environmental law is selectively enforced, and for good reason.
Given institutional, resource, and penalty constraints, efficiency justifica-
tions for selective enforcement are well established. It is also well
established that enforcement of the SDWA is complex and dependent on
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selective enforcement. Frequently violations are not pursued at all or
prosecuted with trivial expected penalties. This process has been empiri-
cally documented in Arizona as well.

EJ concerns may be encountered in the process of implementing and
selectively enforcing the revised arsenic standard for drinking water.
Failure to enforce compliance with water quality standards may deny
consumers the health benefits associated with less contaminated water,
while forcing compliance may secure benefits but at prohibitive cost for
minority or low-income communities. The extent to which EJ concerns
complicate enforcement depends on the extent to which minority and/or
low-income populations are disproportionately served by PWSs strug-
gling to comply with the revised standard. In this chapter, a methodology
was developed to forecast whether EJ concerns were likely to be
encountered in response to SDWA enforcement, and then applied to the
case of the revised arsenic standard.

An issue as complex and controversial as EJ requires research that
assesses the spatial coincidence between environmental disamenities and
minority or disadvantaged populations prior to any analysis of causation
or the role of intent. In this chapter EJ issues were evaluated in the
context of the provision of safe drinking water and the revised arsenic
standard. The spatial association between the locations of arsenic expo-
sure (arsenic affected areas) and the racial and economic status of
surrounding populations was documented and evaluated by focusing on
the association between race, income, and hazardous levels of arsenic
concentration. That is, the broad equity implications of the new arsenic
regulation were analyzed by examining the relationship between
community-level exposure to arsenic and socioeconomic and demo-
graphic characteristics of the population in Arizona.

Using both ADEQ’s data set on MCL compliance of PWSs and
socioeconomic data from the 2000 US census, a zip code level data set
was constructed to evaluate the potential EJ concerns that might be
encountered in the course of implementing and enforcing the revised
SDWA standard for arsenic in drinking water. The merger of the two
databases resulted in 359 zip code level units of observation with 121 zip
code areas requiring corrective action to comply with the revised MCL
standard. Zero-order correlations were used to measure the strength of
linear associations between census and exposure variables while logistic
regression models were utilized to estimate the relationship between the
likelihood of arsenic contamination in a particular geographical area and
its associated demographic and economic characteristics. Both zero-order
correlation analysis and logistic regression estimation support the conclu-
sion that continued selective implementation and enforcement of the
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revised SDWA arsenic standard is unlikely to disadvantage minority or
low-income groups disproportionately in Arizona. However, a challeng-
ing policy question remains: How can ADEQ assist all small public water
companies, including systems with a predominantly minority or low-
income customer base, comply with current and forthcoming drinking
water regulations? In Chapter 5, the response to this policy challenge by
both the EPA and ADEQ is documented and evaluated, and the impli-
cations for cooperative federalism explored.



5. Environmental federalism and
addressing EJ concerns

INTRODUCTION

Over the past several decades, there has been a secular and significant
trend in US jurisprudence toward increasing federal authority over a wide
range of health, safety and general welfare issues.! In fact, there was a
nearly complete absence of judicial checks on federal power between
1937 and 1995 (Kramer, 1994). This extension of authority was largely
accomplished through an expansive interpretation of the commerce
clause,? the constitutional provision granting Congress the power to
regulate interstate commerce, and, more contentiously, the dormant
commerce clause,? a judicial restriction prohibiting a state from passing
legislation that improperly burdens or discriminates against interstate
commerce. Recently, however, more circumspect legal analysis has
challenged this trend, beginning in 1995 with the ‘Rehnquist Court’ and
continuing to the present day. By a narrow majority, recent Supreme
Court rulings have held that the federal government does not have the
authority to regulate activities not directly related to the channels of
commerce, the instrumentalities of commerce, or an action that substan-
tially affects interstate commerce.* This ‘New Federalism’ was further

! Compare the words of James Madison, ‘The powers delegated to the
federal government, are few and defined. Those which are to remain in state
governments, are numerous and indefinite.” The Federalist No. 45, pp. 237-8.

2 US CONST. art. 1, §8,cl. 3

3 The Dormant Commerce Clause does not expressly exist in the text of the
United States Constitution. It is, rather, a doctrine deduced by the US Supreme
Court and lower courts from the actual Commerce Clause of the Constitution.

4 This narrowed interpretation of commerce clause jurisprudence was
largely pioneered by then Chief Justice William H. Rehnquist and Justices
Sandra Day O’Connor, Antonin Scalia, Anthony M. Kennedy, and Clarence
Thomas, whom some have called the ‘Five Friends of Federalism’ on the Court.
In a series of 5—4 decisions, they concurred on rulings that typically limited
federal power (Kendall, 2004).

88
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bolstered by President Clinton’s Executive Order® reinforcing the defer-
ence that should be afforded to state governments, mandating that the
federal government grant states the maximum administrative discretion
possible, and, where possible, that it defer to the states when establishing
regulatory standards.

In determining the appropriate allocation of authority between the
federal government, on the one hand, and state, regional, and local
governments, on the other, policymakers and the courts face something of
a Hobson’s choice. By erring on the side of decentralization, Congress
may be hampered in enacting needed legislation under the commerce
clause. By erring on the side of federal centralization, the ability of
states to try novel social and economic experiments,” as well as to
address pressing health and environmental needs, may be obviated owing
to dormant commerce clause concerns.® Since the stakes are high,
federalism debates are ubiquitous and frequently contentious, particularly
as they relate to issues of environmental and natural resource manage-
ment.®

Environmental Federalism

Within the context of regulation, federalism is typically cooperative,
acknowledging a need for cooperation between state and federal govern-
ments. US environmental federalism is generally cooperative, and
addresses the appropriate scope and division of power, responsibilities,

Exec. Order No. 13132, 64 Fed. Reg. 43, 255 (Aug. 4, 1999).

See, for example, the controversial decisions in Solid Waste Agency of
Northern Cook County v. US Army Corps of Engineers (531 US 159, 31 ELR
20382 (2001) and Rapanos v. United States (126 S.Ct. 2208 (2006)) addressing
governmental authority over isolated wetlands, or Massachusetts v. Environ-
mental Protection Agency addressing federal authority to regulate carbon dioxide
and other greenhouse gases as pollutants.

7 To quote Justice Louis D. Brandeis (New State Ice v. Liebmann, 285 US
262, 311 (1932), dissenting), ‘“To stay experimentation in things social and
economic is a grave responsibility. Denial of the right to experiment may be
fraught with serious consequences to the nation. It is one of the happy incidents
to the federal system that a single courageous state may, if its citizens choose,
serve as a laboratory, and try novel social and economic experiments without risk
to the rest of the country.’

8 See, for example, Clean Air Markets v. Pataki (194 F. Supp. 2d 147, 151
(N.D.N.Y 2002)) and the discussion by Thompson (2004-05) where the US
District Court invalidated New York’s attempt to penalize in-state firms that sold
sulfur-dioxide emission credits to facilities in upwind states.

° For an informative survey, see Oates and Portney (2003).

6
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and authority among the federal and state governments in environmental
management. Currently, Congress designates the EPA as the federal
oversight agency to set national environmental quality standards and
procedures, and then allows the agency to delegate day-to-day program-
matic responsibilities to states with approved programs (Scheberle,
2004). Under this partial-preemption regulatory approach, states have
flexibility in the implementation and enforcement of environmental laws,
provided that outcomes are at least as stringent as applicable federal
statutes.

Since the promulgation of President Clinton’s Executive Order on
federalism in 1999, Congress has encouraged devolution of responsibility
and authority from the federal government to the states in environmental
protection. This policy trend acknowledges that state governments should
be recognized as having critical responsibilities in environmental man-
agement, and that federalism-stifling initiatives have serious costs, in
terms of both economic efficiency and distributive equity (Bradley,
2004). That is, many government functions should be handled by a
branch of government that is closest to the people and most responsive to
the citizens’ specific needs and desires (Kendall, 2004). In evaluating
management alternatives, preferences should be given to the most decen-
tralized structure of government capable of internalizing all externalities,
subject to constitutional constraints (Inman and Rubinfeld, 1997). This
approach is known as the principle of economic federalism, and clearly
characterizes recent federalism initiatives by the EPA in dealing with
state environmental agencies.

The National Environmental Performance Partnership System
(NEPPS)!0

The EPA and states share responsibility for protecting human health and
the environment. In 1995, the EPA initiated the National Environmental
Performance Partnership System (NEPPS) to improve the efficiency of
state—EPA partnerships within a cooperative federalism system (US EPA,
2010e). Performance partnerships are explicitly designed to take advan-
tage of the unique capacities of each partner, achieving enhanced
environmental protection at lower cost. The NEPPS system of environ-
mental protection promotes careful documentation of environmental

19" For the sake of continuity and context, some of the description of the
NEPPS initiative and its associated Performance Partnership Agreements and
Performance Partnership Grants programs, as discussed in Chapter 1, is
recounted here as background for constructing a federalism policy assessment.
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conditions, devolution of environmental responsibilities when practicable,
state-initiated implementation strategies, and the improvement of public
understanding and engagement in protection efforts.!!

In promoting devolution within the existing cooperative federalism
system, NEPPS gives states more flexibility in achieving environmental
results so that states can serve as the primary delivery agent, managing
their own programs, documenting regional environmental impacts, adapt-
ing to local conditions, testing new approaches for delivering more
environmental protection for less, and encouraging community involve-
ment in decision making (Scheberle, 2004). The emphasis on empirical
documentation acknowledges both the need for fact-based policy initia-
tives, based on an understanding of the nature and extent of environ-
mental conditions, as well as the desirability of the assessment being
conducted at the level of government best positioned to account for all
relevant policy considerations. Additionally, promoting community out-
reach and involvement serves the twin goals of developing more effective
control policies and increasing public understanding of and support for
agency initiatives.

Performance Partnership Agreements

One of the main ways that the EPA and individual states implement the
principles of performance partnerships on the ground is by negotiating
Performance Partnership Agreements (PPAs). Elements of a PPA typic-
ally include a description of environmental conditions, performance
measures for evaluating progress, a process for joint state—EPA evalu-
ation, mutual accountability, and a clear specification of environmental
priorities (US EPA, 2010f). Each state—EPA partnership negotiation takes
into account the particular capacities, needs, and interests of the state.
The broad popularity of PPAs with state environmental agencies is at
least partially attributable to the fact that the negotiated outcome emerges
from joint planning and priority setting, and clearly specifies the extent
of EPA oversight.!?

I In 1995, the EPA’s ‘Joint Commitment to Reform Oversight and Create a
National Environmental Performance Partnership System’ document enumerated
seven components of the federal-state partnership: increased use of environ-
mental indicators, a new approach to program assessment by states, Performance
Partnership Agreements, differential oversight, performance leadership programs,
public outreach and involvement, and joint system evaluation (US EPA, 2010e).

12 Individual PPAs are typically multi-program documents that frequently
include a dispute resolution process as one of several general topics. A wide
variety of program areas is addressed across state PPAs, ranging from air quality,
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Performance Partnership Grants

The EPA also provides direct financial assistance to the states through its
grant programs to support the development and implementation of
environmental programs. Traditionally, grant funds could only be spent
on activities that fell within the statutory and regulatory boundaries of a
specific program. To increase the flexibility of the EPA’s grant program,
Congress authorized the agency in 1996 to award Performance Partner-
ship Grants (PPGs) that can be used to support two or more environ-
mental programs simultaneously (US EPA, 2010g). PPGs are designed to
reduce administrative costs and to direct EPA grant funds to priority
environmental program needs. For state environmental agencies, signifi-
cant efficiency gains are realized by being able to allocate limited
funding strategically across categories as diverse as water pollution
control, hazardous waste management, air pollution control, and pesticide
enforcement.!*> The combination of PPA and PPG partnership tools
provides for a great deal of flexibility in defining EPA—state responsibili-
ties and authority within their cooperative federalism relationship.

FEDERALISM POLICY ASSESSMENT

The EPA and state environmental agencies interact in a variety of
complex ways in managing environmental policies and programs. For
purposes of conducting federalism policy assessments, however,
Scheberle (2004) has developed a useful typology based on two char-
acteristics, trust and involvement.'# A high level of trust is realized when
personnel at both the EPA and the relevant state agency are dedicated to
effectively implementing policy. Under these circumstances, both groups
can contribute substantively to documentation, policy development,

to drinking water, to brownfields and Superfund. About half of recently negoti-
ated PPAs address environmental justice as well. In FY2010, 32 states had
negotiated PPAs (see http://www.epa.gov/ocir/nepps/pdf/2010_nepps_program_
implementation_summary.pdf).

13 Over the period from 1999 to 2008, PPG funding levels increased
threefold from $130 million to $391 million. In 2008, 40 states had PPGs with
34 addressing the Clean Air Act, 22 supporting the Safe Drinking Water Act, and
3 related to CERCLA/Superfund implementation (US EPA, 2010e). Under
NEPPS, PPGs can be pursued in conjunction with or independent of PPAs.

14 Scheberle’s typology has general applicability. The discussion here modi-
fies this discussion of federalism types to fit the specific issue of environmental
justice.
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administration, and monitoring and enforcement. The second character-
istic, involvement, is concerned with the assignment of responsibilities,
authority, and oversight in managing environmental programs. A low
level of involvement is indicative of the state environmental agency
assuming a leadership role in documentation and policy formation with
the EPA providing resources and program support while exercising
watchful oversight.

Based on the twin distinctions of trust and involvement, four types of
EPA-state federalism relationship emerge as related to addressing the
issue of environmental justice. The possible outcomes are illustrated in
Figure 5.1. When trust between the EPA and a state agency is low,
cooperative federalism is undermined and high involvement by the EPA
becomes mandatory. President Clinton’s Executive Order 13132 (1999)
on federalism directed the EPA to be deferential to state environmental
agencies when taking action that affects the policy discretion of the
states. That is, the EPA was directed to allow state agencies the
maximum administrative discretion possible and to encourage each state
to develop its own policies to achieve program objectives. When trust is
low, however, the state agency’s ability to even document EJ concerns
objectively and comprehensively is called into question, never mind the
agency’s capacity to develop effective policies to address EJ conflicts
once documented. Under these circumstances, the EPA’s mandate to
promote devolution under the New Federalism becomes subordinated to
its EJ responsibilities.

President Clinton’s Executive Order 12898 (1994) on EJ requires
federal agencies to make achieving EJ part of their mission by identifying
and addressing the disproportionately high and adverse human health and
environmental effects of their programs, policies, and activities on
minority communities and low-income populations. When trust between
the EPA and a state agency is low, pursuit of EJ in environmental policy
cannot be realized when the EPA has low involvement. In fact, the EPA
must ensure that appropriate documentation is conducted, effective
policies are formulated when necessary, and affected communities are
fully involved in the process. The relationship between the EPA and
states becomes less about partnering and more about states simply
responding to EPA requirements as directed. Dual federalism replaces
cooperative federalism with the EPA assuming full responsibility in the
EJ sphere of concerns.!> The state environmental agency may well

15 An alternative to cooperative federalism is dual federalism, a system of

government in which both the states and the national government remain
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Figure 5.1 Environmental justice and a federalism typology

engage in a partnering relationship with the EPA in other areas of
environmental management, but in the EJ arena the relationship is better
characterized as employer—employee with the state conducting activities
as required, subject to strict EPA oversight. Federalism under a low
trust/high involvement relationship typically is characterized by conten-
tion, extensive EPA oversight, micromanagement of state personnel, and
one-way communication from the EPA to the state environmental agency.

When trust is high, two types of cooperative federalism become
possible based on comparative advantage. Trust is earned when a state
environmental agency demonstrates competence, integrity, and reliability
in the EJ arena of concerns. Once trust is established, the EPA and the
state agency are free to enter into PPA and PPG contracts to effectively
address EJ concerns based upon recognition by the EPA of the abilities,
expertise, and dedication of state personnel.

Cooperative federalism with state primacy approaches the promotion
of EJ with the state environmental agency assuming a leadership role in
both documentation and policy implementation when appropriate. A
federalism relationship characterized by high trust and low EPA involve-
ment involves a careful division of labor. The state is better positioned to
document the nature and extent of the EJ concerns, as well as formulate
appropriate remedial policy, owing to regional data requirements, access

supreme within their own sphere, each responsible for some environmental
policies. Here the two levels of government would be coequal sovereign
governments, but within the limits of their respective constitutions.
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to affected communities, and agency documentation and community
expertise. The EPA is cast in a supportive role involving provision of
supplemental resources when required, guidance documentation, and
outcome oversight. In contrast, cooperative federalism with EPA primacy
approaches the promotion of EJ with the EPA assuming a leadership role
in both documentation and policy implementation. A federalism relation-
ship characterized by high trust and high EPA involvement also involves
a careful division of labor. Given the national applicability of the
environmental policy under consideration, the EPA is better positioned to
document the nature and extent of the EJ concern and must take the lead
in policy implementation. Here the state environmental agency accepts
the responsibility for addressing public concerns, state implementation,
and monitoring and enforcement. Additionally, agency personnel at the
state level are likely to play a pivotal role in providing supplemental
documentation evidence. The EPA, on the other hand, now assumes
primacy in formulating policy and addressing existing and anticipated EJ
consequences of its initiatives.

Case Study Assessments

In the next two sections, a federalism policy assessment is conducted and
the implications for federalism in support of EJ are explored. The
assessments evaluate the state agency’s policy response to the EJ
conflicts documented in the case studies.!® In each section, the empirical
results of the case study are summarized, the policy initiatives of the state
environmental agency are described, and the conformance between the
policy initiatives and the nature and extent of the EJ conflict are
examined. Recommendations for how federalism can best serve EJ
objectives emerge from the combined case study results and policy
assessments for the siting and regulation of polluting activities.!”

16 A substantial body of empirical research has investigated various aspects

of environmental federalism, other than environmental justice. See, for example,
Dinan et al. (1999) on the efficiency cost of uniform water quality standards; List
and Gerking (1996) and Millimet (2003) on interstate competition and the ‘race
to the bottom;’ Atlas (2001), Helland (2003), and Sigman (2005) on environ-
mental federalism and enforcement; and Fomby and Lin (2006) and List and
Gerking (2000) on devolution and the ‘New Federalism.’

17" While beyond the scope of this book, debates over the jurisprudential and
political dimensions of federalism are contentious and fascinating. Some scholars
and commentators have lauded the recent trend of the Supreme Court in
promoting devolution and a ‘New Federalism’ as productive and long overdue
(Adler, 2005; Calabrisi, 1995), while others have voiced cautionary concerns
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CLEAN AIR, EJ, AND FACILITY SITING IN THE
PHOENIX METROPOLITAN AREA

Based on the case study evidence presented in Chapter 3, Toxic Release
Inventory (TRI) facility siting in the Phoenix Metropolitan Area (PMA)
over the 1990 to 2000 period resulted in adverse, disparate, but ‘justified’
impacts on minority communities.'® That is, the siting of these facilities
increased exposure to toxic emissions disproportionately in minority
neighborhoods, but also generated economic benefits by contributing to
an overall environment that helped create growth areas in the region. The
fact that TRI facility siting has tended to generate both heightened
environmental risks and economic development benefits creates a funda-
mental policy dilemma: How should future permitting applications be
evaluated?

In the vast majority of cases, an air quality permit application will be
justified since economic development benefits will be generated upon
approval. As a result, ADEQ has concentrated on strengthening its permit
approval process to ensure that disparate-impact discrimination does not
result from agency decision making. Additionally, a variety of programs
has been implemented to redress past adverse and disparate impacts. This
combination of strengthening the permit approval process ex ante and
effectively redressing past discriminatory impacts ex post strongly sup-
ports a state-primacy model of cooperative federalism for evaluating
future siting applications. In the following two sections, ADEQ’s process
of strengthening the permit approval process while redressing past

about hampering effective federal regulation (Barron, 2001; Klein, 2003). While
these debates typically revolve around the scope and applicability of the
commerce clause and the dormant commerce clause, other analysts have focused
on the interpretation of the supremacy clause, a provision in the US Constitution
providing that the Constitution and federal laws are the supreme law of the land
binding judges in every state (Austin, 2004). Other federalism scholars escalate
the controversies further by arguing that the Constitutional law and public policy
dimensions of federalism cannot, and should not, be separated (Greve, 1999).
That is, federalism should promote citizen choice and competition among the
states, a libertarian view of federalism. In this analysis, federalism is viewed as a
neutral principle. That is, federalism is about allocating authority to the level of
government that is best suited to address the problem at hand. It is about the
critical structural role states play within our federal system.

18 As described in Chapter 2, justification in the context of Title VI
guidelines simply shows that siting decisions were made in the pursuit of a
proper public purpose. To say that an agency siting decision is ‘justified” is not to
assert that the decision is just or that it necessarily promotes economic efficiency.
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disparate impacts is documented for the 2001-10 period. This discussion
is then followed by an assessment of how to best structure cooperative
federalism in the future to address EJ siting concerns.

Issuing Air Quality Permits in the PMA: Recent EJ Initiatives

The Air Quality Division of ADEQ issues air quality permits to industries
and facilities that emit regulated pollutants with the purpose of ensuring
that these emissions do not harm public health or cause significant
deterioration in areas that presently have clean air. ADEQ has sole
jurisdiction over permits pertaining to the smelting of ore, petroleum
refineries, coal-fired electrical generating stations, cement plants, and air
pollution by portable and mobile sources.!® The review, issuance, admin-
istration, and enforcement of all other permits are by county agencies or
multi-county air quality control boards when applicable.?? Under these
circumstances, the relevant board of supervisors is delegated the authority
to adopt rules as it determines are necessary and feasible to control the
release into the atmosphere of air contaminants originating within the
territorial limits of the county.?!

Procedures and documentation requirements are virtually identical for
both ADEQ and county siting permits.?> The information required for a
standard permit application is extensive, requiring documentation con-
cerning the production process and its associated products, a flow
diagram for all processes, a material balance discussion for all processes
(optional), identification of potential emissions of all regulated pollutants
from all emission sources, an explanation of any proposed exemptions
from otherwise applicable requirements, stock information, site diagrams,
air pollution control information, equipment manufacturer’s bulletins and
shop drawings, the compliance status of each source, a statement that
each source will continue to be in compliance with applicable regu-
lations, certification of compliance by a responsible official, a determin-
ation of the Lowest Achievable Emission Rule (LAER) for a new major
source in a non-attainment area, and a determination of the Best
Available Control Technology (BACT) for a new major source in an

19 Arizona Revised Statutes § 49-402A.
20 Arizona Revised Statutes § 49—402B.
21 Arizona Revised Statutes § 49-479.

22 Arizona Revised Statutes § 49—480B.
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attainment area.?> Siting requirements for permit approval in South
Phoenix, a designated EJ community, are even more comprehensive.

EJ and ADEQ’s learning sites policy

South Phoenix has been identified as an EJ community of concern since
the mid 1990s.24 The area has a concentration of industrial facilities, is
surrounded by vehicular traffic from US Interstates 10 and 17, and is the
lowest point in the metropolitan valley with the highest PM10 readings.?3
Additionally, residents are primarily low-income and minorities with
long-standing concerns about their exposure to harmful air pollutants.
The South Phoenix Collaborative, a network of researchers from Arizona
State University, their students, and community stakeholders addressing
health and environmental challenges facing the South Phoenix com-
munity, has provided a succinct summary of the EJ concerns:

South Phoenix has a rich, diverse and changing population that includes
historically African American neighborhoods, and is currently around 70
percent Latino with some 30 percent of residents born outside of the US
(most in Mexico). These neighborhoods have disproportionate health and
environmental burdens compared to others in the city, related to current and
historic risk factors such as migrant status, poor quality of neighborhood
amenities, lack of access to affordable healthcare and healthy food, erratic
income, poor air quality, and excess heat.?®

Dozens of recent research studies have validated earlier research showing
a strong relationship between particle pollution, illness, hospitalization
and premature death, particularly in children. A study of school-age
children in 12 southern California communities, for example, reported
increased cough, bronchitis, and decreased lung function in children
living in more polluted areas (Gauderman et al., 2002). In 2006, using
funds provided by the EPA, ADEQ engaged researchers at Arizona State
University’s Ira A. Fulton School of Engineering and the Center for

23 Arizona Dept of Environmental Quality, ‘Appendix 1. Standard Permit

Application Form and Filing Instructions,” last revised February 3, 2010, avail-
able at http://www.azdeq.gov/environ/air/permits/index.html.

24 See http://www.azdeq.gov/function/programs/spco/index.html.

25 Particulates are tiny subdivisions of solid matter suspended in a gas or
liquid. Increased levels of fine particles in the air are linked to health hazards
such as heart disease, altered lung function, and lung cancer. The notation PM10
is used to describe particulates of 10 micrometers or less.

26 See http://shesc.asu.edu/research/south-phoenix-collaborative/.



Environmental federalism and addressing EJ concerns 99

Health Information and Research to investigate the Arizona connection
between elevated levels of PM10 pollution and increased incidences of
asthma in children. The study concluded that the incidence of asthma
events among children 5 to 18 years old increased by nearly 14 percent
when levels of PM10 pollution increased to the 75th percentile in the
Phoenix Metropolitan Area.?’” These findings document a much stronger
effect for children between the ages of 5 and 17 than previously thought
(Fernando et al., 2009).28 Importantly, the health risks to children in the
EJ community of South Phoenix are further exacerbated by the fact that
the predominantly Hispanic population has the highest asthma rate in
Maricopa County. Approximately 25 percent of the children in the
neighborhood’s Roosevelt Elementary School District suffer from asthma
(Quintero-Somaini and Quirindongo, 2004).

On July 13, 2005, ADEQ announced a new policy to protect Arizona
children from exposure to toxic substances and air pollutants from
facilities near schools. This ‘learning sites’ policy provided for increased
scrutiny in reviewing air quality permit applications for operations which
may impact learning sites. To ensure that the protection of children at
these sites is carefully considered, ADEQ requires permit terms that are
sufficient to protect children’s health, and may deny a permit application
or plan approval that is not protective. Learning sites consist of all
existing public schools, charter schools and private schools at the K-12
level, and all planned sites for schools approved by the Arizona School
Facilities Board.?®

Implementation of the learning sites policy was partially in response to
the documentation of disparate-impact discrimination in past ADEQ
siting decisions. Children in the EJ community of South Phoenix are
particularly at risk for deleterious health outcomes from heightened
exposure to particulate pollution. In response, ADEQ now requires an
additional review of potential environmental health impacts. Specifically,
each air quality permit application undergoes an air pollutants evaluation
prior to permitting. This evaluation consists of air emissions modeling
and estimation of maximum ambient concentrations of air pollutants
attributable to the facility, as well as predicted ambient concentrations at
any impacted learning site. Equally important, proposed permits and plan

*7 The 75th percentile is roughly the level at which ADEQ issues a health
watch but below the benchmark designated for a high-pollution advisory.

28 Similar findings for Metropolitan Phoenix have been reported by Grineski,
2007.

2% See http://www.azdeq.gov/ceh/intro.html.
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approvals for facilities that may have an impact on learning sites typically
undergo expanded public participation to ensure full disclosure to the
concerned public.3°

EJ and ADEQ’s disparate-impact assessment policy

To help minimize the occurrence of adverse and disparate impacts from
siting decisions ex post, ADEQ has committed to assessing possible EJ
conflicts ex ante. This process of incorporating EJ assessment into the
permit approval process is well illustrated by the recent Denison Mines
licensing decisions.

Denison Mines Corporation (Denison) is a large international business
specializing in the intermediate production of uranium.3! The company
recently submitted licensing requests to ADEQ for three mines in north
central Arizona. The Canyon Mine site is located approximately six miles
southwest of the village of Tusayan in Coconino County, Arizona.
Tusayan is a small resort town five miles south of the Grand Canyon
National Park with a population of 562 residents. The local economy
revolves around providing accommodation and canyon-related activities
for tourists. Denison’s Arizona I and Pinenut Mine sites are located
approximately 30 miles south of Fredonia, Arizona. Fredonia is the most
northern town in Arizona and is a gateway to the north entrance to the
Grand Canyon National Park with a population of 1,036 residents. The
town’s economy also revolves around the tourist industry.

Denison applied for a water quality general aquifer protection permit
(APP) to operate a surface impoundment at the Canyon Mine location, an
air quality permit (AQP) for the Arizona I Mine, and an APP similar to
that of the Canyon Mine for the Pinenut Mine. These mining sites are
geographically isolated. No community is located within five miles of the

30 See http://www.azdeq.gov/ceh/download/050713-1103.0.pdf.

31 According to their website, Denison Mines Corp. (TSX: DML) (NYSE
AMEX: DNN) is an intermediate uranium producer with production in the US,
combined with a diversified development portfolio of projects in the US, Canada,
Zambia, and Mongolia. Denison’s assets include its 100 percent ownership of the
White Mesa mill in Utah and its 22.5 percent ownership of the McClean Lake
mill in Saskatchewan. The company also produces vanadium as a co-product
from some of its mines in Colorado and Utah. Denison owns interests in
world-class exploration projects in the Athabasca Basin in Saskatchewan, includ-
ing its 60 percent owned flagship project at Wheeler River, and in the
southwestern United States, Mongolia and Zambia. See http://www.denison
mines.com/home/home.
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Canyon Mine, with Tusayan being the most proximate six miles away.
Similarly, no community is located within 5 miles of either the Arizona I
or Pinenut Mines, with Fredonia being the closest 35 miles away.3?

Despite the mining sites’ relative isolation, ADEQ received numerous
comments from potentially affected communities through the public
participation process. The comments were wide ranging, addressing
topics as diverse as land and water contamination, public health, impacts
on perched aquifers, and the financial capability of Denison for mine
remediation and closure. To respond to both written and oral comments
involving all three permits, ADEQ conducted an EJ assessment while
consulting closely with the Hualapai, Havasupai, and Kaibab-Paiute
Tribes. The purpose of the EJ assessment was to ensure that there would
be no disparate adverse environmental impacts as a result of ADEQ
licensing decisions related to the Canyon, Arizona I and Pinenut Uranium
Mines in Northern Arizona.

For purposes of identifying disparate impacts, ADEQ relied on the
criteria proposed by the EPA in its Interim Guidance.?? Specifically, if the
minority population of the affected area is greater than twice the state
percentages, the case should be identified and addressed as an EJ case.
Second, if the minority population is less than twice, but greater than the
state percentages, and if there are community-identified EJ issues, the
case should be identified and addressed as a potential EJ case. Third, if
the minority population percentage is equal to or less than the state
percentages, the case should not be identified and considered an EJ case.
Minority populations, in turn, are defined as comprising all Hispanic
ethnicity (including white individuals of Hispanic ethnicity), black or
African American alone, American Indian and Alaskan Native alone,
Asian alone, and Native Hawaiian and Other Pacific Islander alone; some
other race alone; and two or more races. Additionally, the assessment

32 In principle, two other communities could be impacted by ADEQ’s

licensing decisions regarding the mines. Supai is the capital of the Havasupai
Indian Reservation with a population of 423. The community is approximately
95 percent Native American and is extremely isolated, eight miles from the
nearest road and accessible by hiking, horseback, or helicopter only. Valle,
Arizona, is located at the junctions of US Route 180 and State Route 64, the
midpoint between Flagstaff and the Grand Canyon. Valle is a very small
community with two gas stations, several gift shops, and a post office. In
practice, both communities are too remote to be impacted by the mining
operations, with Supai being more than 20 miles and Valle more than 17 miles
from the proposed mining sites.
33 See US EPA, 2010c.
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accounts for ‘sensitive populations,” individuals in the general population
more affected by pollution. A sensitive population is defined as children
less than or equal to 5 years of age, and adults greater than or equal to 65
years of age.

Only 55 individuals resided within 5 miles of the Canyon Mine site.
Approximately 35 percent of these individuals were minorities, and only
11 percent were part of the sensitive population. Since the statewide
percentages are 36 percent and 22 percent respectively, ADEQ concluded
that licensing the mine was not an EJ concern. Similarly, licensing the
Arizona I and Pinenut Mines did not constitute an EJ concern since no
one resided within five miles of either site. Finally, disparate impacts on
Native Americans were ruled out since the Havasupai, Hualapai, and
Kaibab Reservations were all at least 15 miles from the proposed mining
sites.

The final step in the assessment was to evaluate the likely impacts of
licensing the mining sites on air and water quality in the region. As part
of the permit application process, Denison was required to conduct an
ambient air dispersion analysis to ensure that emissions from the Arizona
I Mine would not cause or contribute to an exceedance of the federal
National Ambient Air Quality Standards (NAAQS). The air quality
impact analysis showed that the mine operations would not cause or
contribute to a NAAQS’ exceedance. Similarly, for the Canyon Mine and
Pinenut sites, ADEQ analysis verified that the general aquifer protection
permits were technically sound and met or exceeded all federal and state
legal requirements. Based on both the EJ and environmental impact
assessments, the licensing requests were subsequently approved.

Redressing Adverse and Disparate Impacts

In addition to strengthening the review process for air quality permit
approval, ADEQ has implemented several programs over the past decade to
ameliorate the adverse and disparate impacts of past siting decisions. These
initiatives have been consistently characterized by a commitment to both
cooperative federalism and community involvement. The pollution preven-
tion program, the South Phoenix Multi-Media Toxics Reduction Project,
and the Industry Challenge/Good Neighbor Partnership are three of the
more prominent initiatives.3#

34 While not directly targeting South Phoenix, a fourth emissions control
program with significant EJ implications in Arizona is the Phoenix Joint Air
Toxics Assessment Project (JATAP). The project is designed to protect residents
of the greater Phoenix Metropolitan Area (PMA) from cancer and non-cancer
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Pollution Prevention (P2) Planning Program
The Arizona legislature adopted a state Pollution Prevention Policy in
1991.3> Under the Pollution Prevention (P2) Planning Program, preven-
tion is defined as making changes in production procedures and pro-
cesses, as well as in housekeeping or management techniques, that
reduce potential or actual releases of pollutants into the overall environ-
ment (air, water, and land). While pollution prevention can occur in a
variety of ways, including toxic use reduction, recycling, reclamation,
and chemical substitution, reduction at the source is emphasized. The P2
Planning Program requires all industrial facilities within a certain thresh-
old of hazardous waste generation and toxic substance usage to perform a
P2 analysis and file an annual P2 Plan. The plans then outline specific
pollution prevention opportunities and performance goals.3¢

An audit of the P2 Planning Program was conducted by ADEQ in
2003. The program reported 911 million pounds of pollution prevented
by over 200 companies who had submitted plans to the state through
2002. Facilities enrolled in the P2 program were able to reduce the
amount of wastewater by 2,612,157 pounds and conserve new water use
by 24,102,000 pounds. The total amount of pollution prevented (i.e.,
pollution prevention across all environmental media) was 221 million
pounds. Importantly, in the EJ community of South Phoenix, facilities
eliminated 163,360 pounds of particulates and fugitive emissions and
prevented the generation of 7,234,588 pounds of wastes using pollution
prevention techniques between 1992 and 2002.37 The success of the
program is at least partially attributable to cooperative federalism and
community involvement. The EPA has collaborated closely with ADEQ
over the entire course of the P2 Planning Program. From 2000 to
2006 alone, EPA grants totaling $209,000 were awarded to ADEQ for

health risks from hazardous air pollutants. JATAP is a joint effort between state,
county, tribal, and EPA officials to address the risk from air toxics in the PMA.
In addition to ADEQ, the Maricopa County Air Quality Division (MCAQD), and
the EPA, participants include the Salt River Pima-Maricopa Indian Community,
the Fort McDowell Yavapai Nation, and the Gila River Indian Community with
logistical and technical support from the Institute for Tribal Environmental
Professionals. For details, see http://www.epa.gov/ttn/amtic/files/ambient/airtox/
2011workshop/day2Leroy WilliamsGilaRiverTribalUpdate.pdf.

35 Arizona Revised Statutes § 49-961 to 49-973.

36 See http://www.epa.gov/p2/pubs/casestudies/azmandatoryp2.htm for an
overview of the program.

37 Ibid.
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pollution prevention initiatives.?® In 2007, an additional $80,000 grant
was awarded to identify TRI facilities that had not yet filed P2 Plans with
ADEQ, and then to provide technical assistance to increase their level of
chemical and waste abatement.?® On the community involvement front, a
trusting relationship has developed between P2 Plan filers and ADEQ
over time. By engaging the regulated community, there has been a
growing awareness of the economic, regulatory, liability, health and
environmental benefits of pollution prevention. While substantial penal-
ties for non-compliance are legislatively available,*® substantial pollution
prevention has been achieved without imposing draconian sanctions. For
example, ADEQ currently provides a 50 percent reduction in hazardous
waste generation fees when a company has an approved P2 Plan in place.
From 1999 to 2001, this good faith measure meant an average annual
savings to filers of more than $260,000.4!

South Phoenix Multi-Media Toxics Reduction Project

In August of 2000, residents of South Phoenix, in consultation with EJ
organizations, filed an administrative complaint with the Office of Civil
Rights within the EPA charging ADEQ with violation of Title VI of the
United States Civil Rights Act of 1964. The complaint alleged that
ADEQ had repeatedly violated the civil rights of low income and
minority residents in South Phoenix by participating in the discriminatory
siting and permitting of toxic waste facilities located disproportionately
in the community.*> In 2002, the EPA’s Region 9 Air Quality Division
identified South Phoenix as an EJ strategic priority, and targeted the area
to pilot a multi-media toxics reductions project. In May of 2003, ADEQ
Director Steve Owens announced the start of the South Phoenix Multi-

38 Source: http://www.epa.gov/p2/pubs/grants.

3 Ibid.

40 Under § 49-964 of the Arizona Revised Statutes, a qualifying facility that
fails to submit an adequate P2 plan will at first receive written notice of this
violation and be given 90 days to submit a modified plan. Continued non-
compliance can then be followed by a formal notice of inadequacy (a copy of
which is to be placed in ADEQ’s annual report), then a public hearing, then an
administrative order, and finally a judicial proceeding including an action of
contempt. Additionally, ADEQ can provide for inspecting the facility, gathering
necessary information and preparing a plan or progress report for the facility at
the facility’s expense.

41 Source: http://www.epa.gov/p2/pubs/casestudies/azmandatoryp2.htm.

42 See http://www.greenaction.org/arizona/pr081800.shtml.
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Media Toxics Reduction Project (SPTRP) with the purpose of developing
and implementing a plan to reduce air, water, and soil pollution, and
improve public health in the community.*3

The project was initially funded by the EPA with a $270,000 grant to
ADEQ to identify sources of toxic pollutants, analyze their potential
adverse health and environmental effects, and develop a prioritized action
plan to lower particle exposure to these toxic substances. To pursue the
goals of the project, the South Phoenix Community Action Council
(CAC), a citizen advisory committee, was formed to identify environ-
mental issues of concern in its community.** The CAC subsequently
identified the geographic area for the project and determined the highest
priorities for reducing toxic pollution.*

In its final recommendations to ADEQ, the CAC concluded that
reducing air pollution was of primary concern to the community, and that
improving compliance and enforcement should be a top priority in that
regard. Based in part on the recommendations of the CAC, ADEQ
subsequently initiated several programs designed to improve the effi-
ciency and effectiveness of its compliance and enforcement programs in
South Phoenix. Specifically, a series of workshops were held to assist
small hazardous waste generators to comply with environmental law;
ADEQ and the EPA conducted a targeted inspection sweep of all South
Phoenix hazardous waste treatment, storage, and disposal facilities and
large quantity generators; ADEQ undertook aggressive enforcement
action in the community over the 2000 to 2006 period, issuing 31 notices
of violation and collecting over $375,000 in penalties from violating
facilities; supplemental environmental projects were initiated to more
directly benefit the South Phoenix community;*¢ and in 2005-06, the
Hazardous Waste Program doubled the number of compliance officers on
staff to augment the agency’s ability to effectively monitor and enforce

43
44

See http://www.azdeq.gov/function/about/download/news.pdf.

The community was directly involved in the formation of the CAC, with
numerous neighborhood associations, local colleges, businesses, residents, and
other stakeholders represented in the selection process. The CAC was co-chaired
by ADEQ and community representatives.

45 Predictably, the composition of the CAC and their recommendations were
subject to criticism. For a particularly vituperative appraisal, see http://www.
dontwastearizona.org/civil_rights.php.

46 One South Phoenix mercury recycler, for example, implemented an SEP
that provided funds and assistance to the Phoenix Union High School District in
South Phoenix for the collection and disposal of hazardous chemicals.
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environmental regulations. This combination of compliance assistance,
inspection initiatives, enforcement actions, and supplemental environ-
mental projects resulted in enhanced compliance and a significant
reduction in toxic air emissions.*’

Industry Challenge/Good Neighbor (IC/GN) Partnership
A second top priority of the CAC in its final recommendations to ADEQ
was the promotion of pollution prevention. The Council recognized the
importance and effectiveness of abating toxic emissions at the source,
and was very supportive of the ongoing efforts of ADEQ and the EPA in
South Phoenix. Between July 2003 and January 2005, community
members, businesses, and government officials held a series of six
meetings to design and launch the IC/GN Partnership. This was a
voluntary partnership between US EPA Region 9, Maricopa County Air
Quality Department (MCAQD), community leaders, 21 industries located
in South Phoenix, and ADEQ. The IC/GN was launched in March 2005
and concluded in July 2008.48

The goals of the partnership were to reduce routine air emissions of
priority pollutants by 20 percent, adjusted to production, and to reduce
the number and severity of accidental releases.*® A variety of technical
assistance activities was conducted over the 2005-08 period to help
participating companies achieve these goals. The EPA performed six free,
non-regulatory safety audits for participating South Phoenix companies
to improve their site safety and to prevent accidental releases. Reports
were provided to six companies outlining changes for improving
performance. Additionally, in May of 2006, 2007 and 2008, the EPA in
cooperation with MCADD and ADEQ visited 8 to 12 partnership
companies per year to help collect, analyze, and normalize their environ-
mental data. Finally, to help companies further improve their environ-
mental performance, the EPA held a series of Environmental
Management System (EMS) training workshops in 2006, with help from
ADEQ staff. At each workshop, EMS topics and techniques were
introduced and then subsequently applied by participating companies.>°

47 See http://www.scribd.com/doc/1916273/Environmental-Protection-

Agency-soPhoenixMMTRtoxicsreductionplan.

48 See http://www.epa.gov/region9/waste/p2/projects/so-phoenix-good-neigh
bor. html.

49 See http://www.epa.gov/region9/annualreport/09/communities.html.

50 See http://www.phoenixindustrychallenge.com/final_report.htm.
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The IC/GN was largely viewed as a success. From 2005 to 2008,
participating companies collectively reduced toxic air emissions by over
85,000 pounds, electricity use by 60 million KWh, hazardous waste by
373,000 pounds, and water use by 827,000 gallons, adjusted to produc-
tion.”! In fact, the partnership has become a model for community toxics
reduction programs across the nation.>?

Implications for Cooperative Federalism

The EPA and ADEQ share responsibility for siting air-polluting facilities
in the PMA, with ADEQ assuming primacy. ADEQ collects, validates,
and evaluates information required for permit approval; promotes and
organizes public participation in the approval process; accounts for
potential impacts on learning sites; and conducts EJ assessments as
appropriate. The EPA, in turn, provides technical guidance, grant support,
and agency oversight of permitting outcomes.

This state-primacy institutional arrangement seems well justified by
the evidence. The case study reported in Chapter 3 documented that past
siting decisions have resulted in adverse and disparate impacts on
Hispanic communities in the PMA. ADEQ has responded by strengthen-
ing air emissions permit requirements and by developing in-house ex ante
EJ assessment capacity. More generally, in a recent evaluation (US EPA,
2006a), the EPA concluded that ADEQ’s Title V operating permit
program has improved significantly in recent years. The program is now
characterized by a multi-pronged approach to public participation, well
organized and detailed statements of technical support documents, clear
communication and coordination among its various program offices,
greatly improved quality of both its major source and minor source
permitting programs, and enhanced compliance among the regulated
community. In addition, beyond reforming the permitting process, the
EPA and ADEQ have also worked cooperatively to address adverse and

St Ibid.

52 In an audit of IC/GN, several areas of concern or improvement were
identified. In designing similar initiatives elsewhere, particular attention should
be paid to documenting the response of companies to onsite audits, reducing
company attrition in the partnership, maintaining a high level of community
involvement throughout the program, encouraging company buy-in to EMS
workshops, and tracking health benefits directly attributable to partnership
achievements. See http://www.phoenixindustrychallenge.com/attachment_II_
lessons_learned.htm.
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disparate impacts attributable to past siting decisions. In a series of
effective initiatives, ADEQ has taken the lead in the implementation,
monitoring and enforcement of EJ programs while the EPA has provided
technical guidance and grant support. The net impact of permitting
reforms and EJ initiatives has been that trust has been established
between the EPA and ADEQ with ADEQ assuming primacy for air
emissions permit approval, and the EPA delegating day-to-day permitting
responsibilities to ADEQ while providing program support and oversight.
While recent developments under a state-primacy model of cooperative
federalism are encouraging, consistently promoting EJ permitting object-
ives will remain a challenging task. The National Environmental Justice
Advisory Council (NEJAC) has recently made a series of recommenda-
tions on how to enhance EJ in EPA permitting programs (NEJAC,
2011a). Several of the council’s recommendations have already been
adopted by ADEQ: EJ considerations are now incorporated early into the
permitting process, meaningful public participation is facilitated, and the
use of SEPs and good neighbor agreements has become a priority, tying
EJ community needs to the permitting process. On the other hand,
accounting for cumulative risk remains empirically challenging, as does
addressing the creation of a permit and the enforcement of its conditions
simultaneously. To build on past successes and to address remaining
challenges, the NEJAC has further recommended the use of PPAs. These
agreements are flexible documents that can specify the responsibilities
and authority of both ADEQ and the EPA in the permitting process. A
PPA can address specific activities, as well as broader environment
concerns including the incorporation of EJ, cumulative risk assessment,
and compliance and enforcement considerations into permit approval
protocols. Since PPAs are typically renewed every two years, opportun-
ities for public review and comment are created, bolstering both the
transparency and the accountability of the permitting process.”?

33 The State of Washington provides a useful example. Upon renewal, a draft
PPA is published for a 30-day comment period. Each comment is addressed in
writing, all comments are considered for incorporation into the final PPA, and
responses are included in the final PPA appendix.
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SAFE DRINKING WATER, EJ, AND THE REVISED
ARSENIC STANDARD IN ARIZONA

Much of environmental law is selectively enforced, and for good reason.
Given institutional, resource and penalty constraints, efficiency justifica-
tions for selective enforcement are well established. It is also well
established that enforcement of the Safe Drinking Water Act (SDWA) is
complex and dependent on selective enforcement. Frequently violations
are not pursued at all or prosecuted with trivial expected penalties. This
process has been empirically documented in Arizona as well (Rahman et
al., 2010).

EJ concerns may be encountered in the process of implementing and
selectively enforcing the revised arsenic standard for drinking water.
Failure to enforce compliance with water quality standards may deny
consumers the health benefits associated with less contaminated water,
while forcing compliance may secure benefits but at prohibitive cost for
minority or low-income communities. The extent to which EJ concerns
complicate enforcement depends on the extent to which minority and/or
low-income populations are disproportionately served by public water
systems (PWSs) struggling to comply with the revised standard.

Both the zero-order correlation analysis and the logistic regression
estimations reported in Chapter 4 support the conclusion that continued
selective implementation and enforcement of the revised SDWA arsenic
standard is unlikely to disadvantage minority or low-income groups
disproportionately in Arizona. That is, cost-effective, affordable compli-
ance is a challenge for small public water systems, not large systems, and
small systems requiring remedial action are no more likely to be
predominately low-income or minority than to be predominately middle-
to high-income and white. Documenting this absence of systemic EJ
conflicts arising from Arizona’s implementation and enforcement of the
revised arsenic standard for drinking water is an important and policy-
relevant finding. EJ concerns are not pervasive across affected small
PWSs in the state.

Drinking Water Regulations, Income, and EJ

From the perspective of the state of Arizona, the EPA has documented
that the adoption of the revised arsenic standard will generate more in
health benefits than in abatement costs (US EPA, 2000a). From the
perspective of small public water companies requiring remedial action,
the case study results have documented that EJ concerns are not
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pervasive across systems in the state. From the perspective of low-income
individuals and households within small PWSs, however, the implemen-
tation and enforcement of the revised standard is more problematic.>*

A substantial body of research has concluded that lower incomes are
associated with higher mortality risks. That is,

[ ... ] the mortality rate for individuals with higher incomes is less than that
for individuals with lower incomes. Reasons for this relationship relate to,
among other things, better nutrition, better sanitation, better health care, better
education, and better socioeconomic status — all items that are easier to come
by with money. This raises a key issue about whether the cost of a proposed
regulation, which de facto reduces the disposable income of individuals
available for other purposes, would increase mortality risks and therefore
produce more premature deaths than those purported to be saved by the
proposed legislation (Keeney, 1994, p. 95).

The regulatory concern is that higher water bills for low-income cus-
tomers of small PWSs result in less disposable income for other goods
and services like health care, food, energy, and other essential services. In
the net, this tradeoff may be welfare decreasing, not increasing.>> The
regulatory challenge is summarized by Sunstein (2001):

If, for example, those who would bear $300 or more in increased annual costs
are also disproportionately poor, there is good reason for government to
hesitate before imposing the regulation.