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The book isin 4 sections;, an Outline that coversall the essentials; the same subjectsin
more detail, followed by even greater detail and a Section containing examples of the

documents recommended and an appendii containing what you may conclude are
some of the more obscure elements of project management.
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INTRODUCTION

This manual is written to serve equaly the builder of smdl projects (additions,
renovations, one or two houses, etc.) as wel as respectfully offering some advice
that it is hoped will be found useful to multi-project and mega-project contractors.

The principlesof project management are the same no matter how much business
you may do. If you can make a hash of asmall project you can probably do the
same to a large one - with much more disastrous results. And every smdl builder
hopesto become big enough to have that opportunity.

A largebuilder that does not plan well may be able to survive afailed project. But
can the small builder afford to lose a month's slary becausehis/her agreement is
week or faulty or non-existent? It is more likely to happen if you don't have a
written contract - as completea contract as you can makeit. The contract format
offered in Section 4 is equaly useful to all builders. All builders, large and small
should consider very carefully the requirement for acontract for every project.

| repeat, the principles of management are identical for al builders. You cannot
afford to ignore them and you cannot afford not to apply them. Loss of athousand
dollars can be as devastating to a small operator as a hundred thousand dollars to
alarger. Good project management increasesyour chance of success.

You may dready find that | am telling you things that you have suspected or
known for along time. If that is true, then you should be doing them.

If you havefelt uncomfortable at leaving your sub-contractorstowork alone
and unsupervised, if you have had to foot the bill after the project was
complete, for something that was omitted; if the Client tellsyou that hedidn't
want it donethat way; if you get the feeling that no-oneislistening, then you
have the same problems as al builders and it is time you started to think in
project management terms.

That shouldn't worry you. Project Management is smply the application of
common-sense and orderliness to everyday short and long-term problems. There
is a slightly more complex definition |ater in the book but thisis the truth of the
matter. Apply the principles outlined in this book and you will soon have your
projects under control. Being in full control means benefitting from your own
success- it also meanstaking responsibility for your ownfailure!
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What is a Project Manager ?

If you are a builder, you may be wondering how useful project management can bc
to you and if its techniques are necessary. You may be a small company or an
individual, interested only in house renovationsor additions and conclude that only
multi-project buildersor contractorsneed to bother with project management. But
continuereading and decidefor yoursalf.

You think of yourself as a builder or contractor, but ................. do you find
yourself doing thethingsthat a Project Manager does?

The Project Manager

TheBuilder

findsthe dient you advertiseor get a referral

submitsa proposd tell them what itisand what it will cost

commissonsdesign get someoneto do a drawing

ohtainsapprovals of authoritieshaving geta permit and call for an inspection

jurisdiction

developsa contract and a description maybe you don't do this - but you

o thework should

sometimes arrangesfinancing visityour friendly bank

plans (systematizes) the project call your subs and hope they arrive
when they say they will

coordinatesexecution of the project make sure they don't put the drywall
on beforethe electrician has finished

devel opsinterfaces between trades avoid having two Subsworkingin the

monitors the execution o the work

liaises with the client

same space at the same time

spend more time at the site than you
would like

talk to the Client when you must

manages procurement visit your suppliers
evauaeshis/her work and well, that didn't go so well, did it?
makes changes to his/her strategic decide not to do it that way again.
plan basad on project performance.

If you do thethingsin theleft: column, thenyou know you are a Project Manager.
Andif you do thethingsin the right column, you ar e a Project Manager - likeit or
not - and you shoul d be managingyour projectsin a professional manner. Infact, the
builder,.including the home construction, renovation or addition contractor may
justifiably claim to be the authentic, compl ete project manager.

Simply doingthesethingsis not enough. To benefit to the maximumfrom your
activities, they must be done within a proper framework and in a proper manner. A
framework, a proper format or plan (Plan of Operation) will give consistency of



project management for Buildersand Contractors 13

execution to each project and enable you to analyzeyour problemsand improveyour
performanceand that of your employeesand sub-contractorson subsequent projects.

Projects come in all sizes but no projectis too small
to be attempted without a framework or plan - or of
too small a value not to require a written plan

Your "attitude" toward your project, your Client, your sub-contractors and
others through the three principa stages, Planning, Execution and Evaluation will
determinewhether or not the project is a success.

A small Builder for whom | had performed some services was
telling me of a $7,000 projectthat he was aboutto start. | asked
if he had a written contract. "No", he replied, "but it is only a small
job and the Owner is In ahurry". | shook my head resignedly but
did not press the issue. Four months later Tom was in small-claims
court, trying to collect the balance of $2,000, He got it after a lot
of hard work and lost time through attendance at court. But he
learned his lesson. Now he 15 a preferred client - for a very small
investment he writes a form of contract for everything he builds,
no matter the price of the work; he has had no legal problems
since.

CONSTRUCTION NOTE
In SouthernPortugd's Algarve, most residential constructionis of masonry infitl to structural
concrete framing, all plasteredingde and out. It is commonplacefor roof or balcony drainage
to beingtalled after basic constructionis complete. Thisisdonewith the nonchaant use of
ajack-hammer; blasting through walls, beams, stair structureand anything el sethat getsin
theway. BecausePortuguesemasonsdo agood job of plastering, everything is negtly covered.
Advice - do not watch your house being built in the Algarve.

BUSINESSNOTE

A well-established contractor was persuaded to sall his business. The buyersknew that he had
va uablepublicworkscontractsabout to start, that severa lucrative contractswere under way
and thecompany's reputationwould bring in more. All the negotiationswere completeexcept
for the settlement of outstanding accounts (a considerable sum). Late in the day that the
transfer of ownership wasto be signed the current owner presented himsdlf & the lawyers
officedisplaying cheque stubsshowingdl sumsdue had been paid. The new ownersaccepted
this and made their fma payment. Good wishesdl round and the original owner left for the
arport. That was Friday. On Monday it was discovered that noneof the chequesmatchingthe
stubs hed been issued!



SECTION 1

AN OUTLINE

THE ESSENTIALS

¢ Attitude - think and act professiondly

¢ Precision - no detail istoo small

¢ Communication - isthe responsibility of the Project Manager I
ATTITUDE

In all project management, including project management of construction, in all
dages of project management, the most important consideration in the
management of a projectis " attitude" - the "attitude" of the Project Manager and
the Management Team (if thereis a Team). The project must be approachedin a
professional manner. If you want a successful, profitable project, then a smal
project requires as much care as does a large one. The quantity of information
required may be less but all the dements of a good project plan must be there.
Don't neglect to pay attention to the essentia steps because the project costs less
or has a lower profile than others on your agenda. You will not spend as much
timeon asmall project but you must maintai n the same meticul ous approach.

It is essentia to approach the requirementsof project management in genera
and those of each project in particular with the certain conviction that you can
make it succeed or fail and to accept full responsibility for its successor failure.

Only you can makethe project succeed or allow it to fail

When | suggest that the key to successful project management is attitude, |
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mean more than simply looking like a good manager (alot of talk and activity) |
am referring to a real dedication to the spirit of good management - the ambition
to get it right, to suffer the personal inconveniences necessary to get the job done
and the willingnessto risk your popularity. It is a question of redly bdieving in
what you aredoing.

PRECISION

You must be meticulous in all aspects of your work. It is easy enough if you are
that type of person (a nit-picker, perhaps?) hut most of us haveto force ourselves
to pay attention to detail. It is particularly difficult for builders, who seem to spend
most of their time up to the hips in aligators with little opportunity to check and
double-check, to make sure that everyone on the project is carrying out hisor her
task, to do theessentia paper work and to keep the Client up-to-date.

Nevertheless, lack of precision will get you into trouble. Think not only in
genera terms hut in terms of detail. It is the smdl problems ignored that will
trigger a chain of increasingly large problemsthat will ruin the project and cost
you money. | repest, it is the little things that will kill the project. The old adage
'[for the want of a nail the horse was lost, for the want of a horse the battle was
lost" is true of projects- and of nails!

Projectsrarely fail because of a major calamity
but arenibbled to death by small omissions

COMMUNICATION

If 1 had not aready said that "attitude” is the most important element of project
management, | would say it about "communication”. Unless the information that
you have, as Project Manager (PM), is distributed at the right time to the right
person, nothing will happen as it should. Equaly important is that you receive
informationthat you need a theright time and in a suitableformat.

It is the obligation of the PM to make sure that effective communication
happens as it should, both sending it out and receiving it. You cannot excuse
yourself by saying "So-and-se did not tell me in time!". You must know what
information is required, when it is required and must badger someone to death to
make sure that you get it. No excuses! Thisis part of the "attitude”. Do not try to
be popular. You aretryingto do agood job. Be as pleasant asyou can be but make
sure theinformationflows.

You, and only you, areresponsiblefor
communication flow
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At regular weekly meetings on a multi-million dollar Government
project, it became increasingly obvious that information was not getting
to the right people. Without telling the PM, | instructed the secretarial
staff to deliver all the mail to me. Every day | reviewed it, marked it for
response by "X', copies to "Y" and "Z", etc. and indicated dates for
compliance. Although | had exceeded my authority (| was Contracts
Manager), there was some muttering but no substantial complaints.
Effective communication had been established.

The various stages of project management are dependent first on attitude, on
precision and on communication. If you accept that, and before we get into the
practicditiesand details of managing congtruction projects, we shall first take a broad
view of the fundamentalsof

¢ Planning
4+ Execution
+ Evaluation

PLANNING
Your long-term target
Purpose Why you are building the project?
Outputs Theproduct resulting from Planning & Execution.
Inputs What the Plan tellsyou to put intothe product.

The next couple of pages may not be fascinating butpleaseread them just to
become familiar with the terms. There isnothing herethat you do not already
know either by instinct or experience.

PROJECT MANAGEMENT TERMS

Panningisthestagea which a project may be most easily ruined. Good planningis
thefoundation-stoneof good execution. But planning and execution should never be
divorced from each other. Keegp in mind as you plan the project, that you have to
follow the plan (Plan of Operation) and make it work. Never make it more
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complicated than you can handle and till do agood job; your capacity for carrying
out the plan must be equal to what you have planned.

Y our ability to carry out the plan
must not belessthan what you have planned

The key to successful planning is more a combination lock than one key. But an
important element of the combination, whether the project is large or small, is
logical thought. Because the thoughts must be successfully communicated
(remember that "communication” is important), it is easier to stick to accepted
methods and terms. Bear with me whilewe look briefly at theseterms. You need
to know them but not be overwhelmed by them.

Goal is generaly accepted as a broad, "strategic” objective into which a
project fits - the end result of the yearsyou are going to work as a builder.

Purposeis the end objectiveof the project that, in the long-term, contributes
to the Goal.

Output(s) is the product resulting from the execution of the project - a
building, an extension, ahighway, atourist development, etc.

Input(s) is the requirement of service, finance and material that will produce
the Output or project. You will seein Section 2 (Strategic Plan) how "Input" leads
to " Output”,up to "Purpose" and so to "Goal".

The diagram below shows that, for the Builder, the immediately important
terms are Output and Input if you consider that Inputs are what you put into a
project (logical?) and Outputs arewhat you get out (morelogic). Broadly speaking
your Inputs are material, labour and management. Y our Outputsare a building, an
addition, a renovation or some other physica thing plus a profit. You could also
consider "goodwill" as an output; it has amonetary value and sometimes (perhaps,
too often) takes the placeof profit. Purpose and Goal will bedealt with later.

| Pu rpose | Pur pose eventually & cumulatively achieves Goal

| PROJECT OUtpUt | Outputs lead to the Purpose

| Input I Inputs provide the output above
L L J
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PLAN OF OPERATION

The Plan of Operation (POP) tells you how you are going to carry out the project
and should tell you what you are going to get out of it. It can be a complex
document or a simple one or it may just exist in your head. But, if you want a
successful project, a profitableproject ......... put it on paper.

A written Plan isthe best Plan

Thisisabold stepfor alot of small buildersbut it wont hurt totry it. You can
makeit simpleto start with and, when you discover that it helps (as it surdly will),
you can makeit moredetailed for the next project.

The Plan of Operation should also contain or refer to the documentation that
describesthe project. Themost important of theseis a contract with the Client but
there should aso be contracts with Sub-contractors, appropriate drawings and
specificationsand/or adescription of the work (Scope of Work). You will seelater
how the proposal to the Client may, in some cases, become a simple contract by
the addition of some cautionary phrases - when you think the value of the contract
does not justify a lot of paperwork. Smal projects often have no more
documentation than this one piece of paper. But this one piece is the absolute
irreducible minimum.

Avery basic Plan of Operation (POP) may smply be the proposal that
{%J submit to your potentia Client. For a renovation project, this could
a

¢ lig d thework to be performed (scope d work),
+ atimefor completion and
+ acost

Just writing the list (scope o work) tellsyou what sub-trades you will
need; what work you can perform yourself; gives an outline d the
materid required and the cost o the actual work. The time schedule
%overns your overhead costs which are an important part o the total

udget; it al so dictates your cash-flow - when interim paymentswill be
recelved and made.

Depending on who provides the design information (it may be an architect
employed by the Client), you may smply state in your Plan of Operation that
"plansand specificationsare provided by ................. ",

also see Section 4, Documents," Proposal” (pg. 157)
also see Section 3, " Scope of Work" (pg. 54)
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EXECUTION

With a proper Plan of Operation (POP) (minima though it may be) and good
management, asuccessful projectisinevitable........ well, almost inevitable.

Assuming the plan has been established in some format or other (but
preferably not on the back of an envelope), then successful execution (or
implementation) of the plan meansfirst:

alegd agreement with the Client

communication with Client, Architect, Engineer, etc.

communicatingthe Plan to the Sub-trades and workers

coor dinationof the work and the workers

super visionand inspection of the workmanship

proper " follow-up" AND

an attitude of " accountability', an acceptance of total responsibility, by the
Project Manager or Builder

LR R 3 R 3R S 2

In respect of "communication”, if they don't communicate with you, then you
must communicatewith them.

also see Section 3, Project Planning, " Plan of Operation” (pg. 39)

EVALUATION

Many of the subjects in this manua could themselves have a complete book
written about t hem Evaluation, that is the assessment of the logic of the project
plan (POP) and of the successof the project, isone of them.

The Plan of Operation and especialy the Logical Framework Anaysis (LFA,
a tabular planning format which will be introduced later) should provide dl the
basic information required to eval uate the success of the project. The information
obtained during execution of the project, the data collected in the "project diary”,
is extremely valuable to every Project Manager (every Builder) and should be
compiled not only with a view to compliance with cost, quality and schedule but
to assist in the evaluation. Evaluation teaches something about a project, about
both the planning and execution methodologies: it is useful to everyone.

Evauation can be acomplex subject and for now it can beignoredin itsdetail;
but keep in mind the basic points that follow:
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¢ establish successcriteria during the planning stage (determine what conditions
will tell you that the project is a success) - this might be as ssimple as "7 made
a profit” but if that is all you have learned from the project, it will not be
enough!

¢+ make sure the criteriaare measurable - money or physical dimensions will do
- notinalot of detail but avoid a simple"fed-good" assessment;

¢ consider inspection and supervision as part of the evaluation exercise; so
establish staged evaluation criteria that will tell you how the project is
progressing whileit is progressing- thisis actually easier than it sounds but,
as an example - check how much you have spent when drywall is complete
against how much you estimated to have spent at that stage; a queasyfeeling
in the pit of e stomach isnot good enough;

¢ amost important element of evaluation is the consideration of improvements;
the next project should benefit from the failuresof thelast.

from your mistakes and from your successes. If it workswell
once it may work again. If it failsonce, you can be sure it will
fal again.

also see Section 3, Project Planning, " Schedule (pg. 48)

SUMMARY

The following are the main eements that you have to consider in respect of
planning for project management for builders:

FIRST STEPS

¢ a project plan considered in al the detail appropriate to the size and
importance of the project; you aready make a pfan - all | am suggestingis
that you consider it in more detail and in @ more structured format; the plan
can always be improved - make i better, a little moredetailed each time.
¢ proper documentation to build from - drawings, specificationsand contract
¢+ aproper lega environment
- acontract with theclient
-written agreementswith your Subs - these agreements may be Purchase
Orders with some modifications - more on this later.



DURING EXECUTION

*>

effectivecoordinationof the workers or Sub-trades and suppliers

¢ regular,thorough supervision - thisprobably means much more time than you
usually spend on site, more time reviewing the drawings

¢ maintenanceof proper records- accounts, project diary

¢ aproper "atitude’ on your part; a willing acceptance of full responsibility for

thework that both you and your sub-trades produce

communication - keep everyoneawareof what ishappening

written approvals, when due, by authorities havingjurisdiction over the work

(Client, Architect, Engineer, Municipal Inspector, etc.)

> >

AFTER" COMPLETION"

¢ aproper and objectivewillingnessto put right what has gone wrong, promptly
and thoroughly

+  an evduation based on what you expected to achieve and what you actually
achieved

¢ alogical, unbiased appraisa of the success or failure of the project; this will
befrom financial, organizational and promotional viewpoints

doughing of responshility onto the Sub-contractor that actually
performed the work. The Client is entitled to deal with only one
person - the Builder/Contractor. He or she doesn't want to hear
that a certain Sub is responsible. The Builder, must carry the
can for errorsand omissions- they are controlled by the Builder.

DEFINITIONSFOR BUILDERS

A few project management terms that apply particularly to building/construction
are given below. Many of these terms will not immediately concern the smdl
builder but when the small builder becomesalarge one, they will be important.

Back-charge  a financia charge (debit) against the contract of a party
controlled by the Builder usualy for a failure to perform
properly or for damageto another party'swork

Bar Chart see Gantt Chart in " Project Management Definitions"
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Builder

ChangeOrder

Clerk of Works

Construction
M anagement

Contractor

Contral

General

Contractor

Hold-back

Interface

used interchangesbly with "Contractor" in this book. See
Contractor, below.

an ingtruction from the Client or a Consultant (the Client's
Agent) tomodify the contract; usually results in a changeto the
price and/or duration of the project (alsocaled Variation Order)

aspecialist tradeingpector usualy employed by the Client or the
Client's Agent or Consuliant, or sometimes an "Authority
Having Jurisdiction” over the project

meansthe profession of ConstructionManagement. In other
words, the employment by a Client of a manager or
management company on a fixed or variable fee basis to
conduct all the functions of the Client on behalf of the Client,
employing individual contractors by direct contract between the
Client and the Contractor

this book employs the term as a builder of any type of
construction; civil, mechanical, multi-use buildings, houses,
renovations, additions, external works, etc.

my definitionis that "whoever controls the money, controls the
project”; al contractua relationships in building, or anything
else, are about money

the Genera Contractor is the Contractor who holds the contract
with the Client whether it is for all of the work or part of the
work. It is possible for the Client to have more than one General
Contractor on aproject - but it isnot a good idea unless they
are separated geographically

part of a due payment held back either by a Client from a
Builder or a Builder from a Sub-contractor to compensate for
potential non-payment of suppliers and workers; usually 10%
and usualy held for a specific period (37 to 45 days) by lav

the point in either time or physical spacewhere two activitiesor
things mest; it may be both as, for instance, when one trade
contractor follows another (time and space)
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Lump Sum
Allowance

Package

Prime Cost
Sum

Sitelnstruction

Sub-
Contractor

Variation
Order

aPrime Cost Sum - see below

that part of a project that is tendered as a whole, although it is
not the complete project. It is common in design/build projects
when the extent and nature of the project is not fully known at
the commencement of work; a"trade" contract isa package

an alowance (money) specified and contained in the contract
price, to be expended against certain specific eements of the
Work under the directionof the Client or the Client's Agent

a written instruction to verform or clarifv a task within the
parametersof the contract. It may or not involvea changeinthe
contract price. Properly issued by the Client or Consultant or
Construction Manager but often by the Builder on behaf of the
Client, carrying the confiatory signature of the Client (or the
Client's Agent)

a Contractor who is directly employed by a General contractor
and who has no direct relationship with the General'sClient.

a Change Order - see above

PROJECT MANAGEMENT DEFINITIONS

Some common terms used in more general project management are defined below.
These are definitions based on both dictionary interpretations and experience of
amajority of popular uses. Until recent effortsof the Project Management Institute
(PM1), project management terminologieshad not been sufficiently and so univer-
sally standardized that everyone could agree with them; however, as long as the
terms are common within a project or a program, some variation is not important.

Action

Activity

anything done or performed but in project management terms
usualy a short-term and decisiveaction

in project management terms, usualy describes a protracted
action or series of related actions, differentiated from another
seriesof actionswithinthe same project see Task, below
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Beneficiary

Client

Contract
Package

Critical Path

Duty

Evaluation

Function

Functional
M anagement

Gantt Chart

God

I nput

Logical
Framework

the person or persons or group that benefits from the project;
may be either the Client or thosethat the Client represents

essentialy, the person, persons or ingtitution that provides the
money or the motivation that makes the project possible or
otherwise benefits from the completion of the project; may be
the Beneficiary (see above) or may be a department in a large
company or government organization

see " Package" in "Definitionsfor Builders'
the longest path through a network of tasks that defines the

duration of the project; the path that the Praject Marager hasto
wor ry about

what isrequiredto bedone, amora or legal obligation

appraisal in financial, organizational and strategic terms of the
successof the project or program

occupation, office, something performed or done

amanagement system for the control of multiplespecialized
activitieson along-term basiswt h n an established organization

a simple bar chart in which dements of the project are shown
starting and finishing on horizontal lines against atime schedule.
It is the smplest chart for controlling implementation and is
readily understood. It also assists in developing cash flow. See
Section 3 Project Planning, " Schedul €'

abroad, strategicobjectiveto which the project contributes

the requirement of service, finance and materia that will produce
the output

atabular format that relates causeto effect, consideringal the
factors that might affect the project or the long-term program
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Matrix

Milestone

Network
Diagram
Organization
Chart
Organigram

Output

PERT

Plan of
Operation

Procedures

Program

Project

a shape or form across adiversity of different functional units:
in other words, a "Team" selected from a variety of functional
departments

a significant point in the development of a project whereat an
intermediateconclusion may bereached and adecision made

see PERT bdow

usually a chart showing the rel ationship between peopleor
authorities within an organization and/or periphera to the
organization that might affect it

aterm, used in this book, for Organization Chart

the product resulting from the application of the inputs during
theexecution of the project

program evaluation and review technique; a network planning
tool relating tasks to each other on the basis of time and
precedence and producingacritical path throughthe project (see
"Critical Path™)

the project plan or framework that tellsyou how to implement
or executethe project and how to benefit from itsexecution

all theinformationrequiredto usethe system effectively

usualy a series of associated or complementary projects all
having the same "goad" within an overal financid and
organizational structure

a project exists as a "task™ entity but not as an administrative
entity; thisis, of course, in the context of matrix management: it
has a beginning and an end (the PMI defines project as "a
temporary process undertaken to create one or afew units of a
unique product or service whose attributes are progressively
eaborated"): for the small builder aproject isobviously a"job"

and includes thepl anni ng of the job
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Project
M anagement

Purpose

Responsibility

Results

Role

Task

Team

the Project Management Institute (PMI) saysthat project
management is the "management of change" as distinct from
"genera", "operationa" or "technica management: it is not
PERT or CPM or any other mechanism.; "change" for the
builder amounts to going from seeing nothing to seeing a
completed huilding or structure- obviously, it has to be properly
managed

the end objectiveof the project

the condition of accepting mord and legal accountability for
one's actions

are the product of the "outputs' of a project and the behaviourial
changesthat those new outputsinducein the users of the outputs
(seemy book "incredibly easy project management” for details)

afunctionor act or seriesof functionsor actsthat oneis required

to perform

usualy a series of activitiesthat form a whole within a greater
whole, usudly within a project

all thoseengaged on the project under the control or influence of
the Project Manager

[t isnot essential to memorize all these terms. They are here when you need them..

BUSINESSPROMOTION

Because this book is not about sales methods nor advertising, nor promotion, it
only refers briefly to this important aspect of a builder's work and assumes that
you aready have a project or projects and have done what you should do to obtain
more work. The primary element of promotion is, in any case, having a
worthwhile service to sell. If you perform well, if your projects are successful, if
you make enough money to stay in business, then you have the best sales pitch
available- client referral.
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Carefully do thethingsrecommended and improve on them for each new project
andyouwill besure of further projects. (Remember "attitude" and "precision"). But
onethingthat iSimportant, no matter how effectiveyour planning and management
techniques, ispresentation. Thisbook contains sample documents to submit to your
Client. A neatly printed proposal, a well drawn plan, a well-considered contract,
convince the Client that you are aresponsible person or company, that you are neat
and tidy in your work and that you are sufficiently concerned to make a good
impression. Thisismorestrikingin the small builder than the big enterprise. Inthe
latter - it iS expected. For the small contractor, it puts you one up on your
competition.

BUSINESSAND CONSTRUCTIONNOTE

A wedthy American banker was building ahuge houseon aCaribbean island. His builder was
short of capital and it was generaly known that his cash-flow was precarious. The Owner
drove a hard bargain and the Builder, desperate for another project to keep him going,
knowingly underestimated. The Owner wasa smart businessman and set himsdlf up on ahill
overlooking thebuilding Stewith apair of binoculars (and a shaker of martinis) to make sure
that al the materials he was payingfor (material son site) were actudly delivered. Each and
every day he watched truck-loadsof Honduras Mahogany, sand and cement, re-bar and so on
ddiveredto the site. Satisfied, heretired to his hotd a night for acouplemore martinisand
commenced hisvigil the next moming. If he had looked closdly he may have seen the cdloud
of dust left by the trucks that spent al night removing the materials to a number of other
buildmg sites!

CONSTRUCTIONNOTE
The house, on a Jamai can beach, was recently finished with a cedar shake roof on laths, on
hand-cut trusses, open to therooms below. The Owner complained of atapping and scraping
noise in the roof, usudly early in the morning. Our roofers carefully investigated the ridge-
nothmg. The noises continued. The mechanical contractor checked the flashings g his roof
penetrations- all in order. The noises continued. | sent the electrician to determineif there
were any loose wires in the trusses. Still no solution. To appease a very irritated Client, |
ventured out a dawn and sat on the beach towatch. Before long aflurry of wings heralded the
problem but nat, | am afraid, a solution. Four vultures landed on the roof ridge and st to
cleaning their beaks on the edges of the shakes. In Jamaica they are a protected species.
Perhapsthey are till thereevery morning. How about that for an unforseen overhead cost?



SECTION 2

SOME DETAIL

PLANNING

Two aspects of planning were touched on in Section 1, Strategic Planning and
Project Planning. As a Project Manager, you are more concerned with Project
Panning becausethat iswhere the most viciousalligators are. As abusiness-person,
you must givesome considerationto Strategic Planning because it concernsall your
projectsand it also concernsal your money. Somemore detail follows.

STRATEGICPLAN

Inthe Introduction| said that planning is the stage at which a project may be most
easly undermined and that good planning i s the foundati on-stoneof good execution.
Thiswas in referenceto project planningbut is equally trueof strategic planning.
What, you may ask, is strategicplanning?

Inthesmplest terms - and the principleredlly isasimpleone- it is planning for
thelong term. Tomakeuseof acoupleof thetermsintroduced earlier, it is planning
mostly intermsof "Goal" and " Purpose”.

Don't get up-tight about this subject (not yet); it will become clearer as we
condder planning in general Wearereally talking about good businesssense.

So what isyour "God" asabuilder? The next chart shows (starting from the
bottom) that your Inputs produce an Output; your Output (what you produce) is a
final stagein achieving the Purpose of the project and the Purpose (why you are
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producing it) is one part of your overall long-term Goal. You will have many
projects, thereforemany Purposes- al of which go towardsthe achievement of the
Goa Both Purpose and God may be considered strategic ams within your
strategic plan. Inputs and Outputs are the principa considerationsin your proj ect
plan or Plan of Operation (POP).

Purpose l T[ eventually & accumulatively achieves the Goal
]T outputs lead to the Purpose
Inputs I ﬂ inputs, properly utilized give the Output

Goal

Y our long-term Goal (considered withinyour strategic plan) may be "to retire at
Jifty with a villa in Spain" or "to produce excellent products that will provide
meome securityand early retirement” . They both mean pretty much the same thing
but the second one displays a better attitude. Producing an excdlent product is
important to the builder who expects to serve an expanding clientele and deciding
how to ensureyou providethat product is part of your strategic plan.

The Geal isyour long-term objective
- own your own golf cour se, perhaps?

Except for medium-to-large companies with multiple projects and staff who
need to be informed of company policy, thereis no absolute need to produce a
document labelled as" StrategicPlan™. It is sufficient to havethe thought, theidea
of what you intend to achievein the long term. However, committing it to paper
will keep it more certainly in your thoughts. This thought should motivate your
every action. It should shapeyour business "style", govern the way you treat your
Clients and your sub-contractors. It is worth mentioning that if you want a loan
from the bank, they will ak for a business plan and your long-term strategy will
suddenly becomeimportant - you will need some measurable milestones and some
achievablefinancial targets.

Your bank will ask for a" business plan” - a StrategicPlan

If your company employs staff (superintendents, project managers, inspectors,
planners, designers, etc.) a documented strategy isessential. If everyoneknows the
end god, they can al adjust their working philosophy and habitsto that goal. This
is of much greater importance to the Project Manager than upper management
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generdly appreciates; it encourages "team-work™ and cooperation

Purpose

"Purpose" is the immediate end objective of every project. In terms of the
Strategic Plan, it may change as you obtain more projects. If you think it may
change as you grow stronger and expand your business, then the Strategic Plan
(menta plan or written plan) should show the change.

Initially, a Purpose, as you commence your business as a Builder, may be" to
establish a reputation for excellent but reasonably-priced work™. A next Purpose-
say after 3 years of successful business - may changeto " to maintain a reputation
for good workmanshipwhile accumulating capital for expansion”.

At the risk of over-smplification and repetition, the implication hereis that
you believe that making a profit in theearly daysis not so important as doing good
work in order to establish a reputation. As you expand, your efficiency will
improve and you may be able to increase your profit margin, alowing an
accumulation of fundswith whichto expand the business.

The Purposeiswhat your completed project (building)
will achieve for you

You probably aready think in these terms. A Strategic Plan is merely the
format into whichyou fit your thoughts. An exampleis shown very smply inthe
chart below with the sequence moving upwards through dl the stages of
achievement from Inputs to Goal. Inputs and Outputs will change with each
project but Purpose and Goa remain the same until you modify your Strategic
Plan. It is, however, fikely that in the normal development of a business, your
Purpose will crcige more frequentlythan your Goal.

STRATEGICPLAN ELEMENTS
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STRATEGIC PLAN OUTLINE

If you wisely decidethat you need a strategic plan and if you, equally wisdly, wish
to formalizeit in order to guideyour business development and plot your progress,
there are some basics that you must consider. When establishing a new business,
include, at least, al the items listed below. If you find that you do not achieve dl

your targets, if you fall behind in your schedule of implementation of the Plan,
either decide that your plan is too ambitiousand amend it or increase your efforts
to achieve the targets. The choiceis yours. But, at least, you will have aguideline
against which to measure your achievements. Without guidelinesyou are flying
by the seat-of-the-pants; never knowing where your business stands. Y ou may be
lucky but you may not.

Strategic Plan
God Budget (contd)
Objectives- Summary Equipment
Finandd Guidelines/Parameters Office
Organization Condruction
Personndl Oneyear budget
Implementation Program Inome
Budget Ceetflow Diagram
Fiveyear budget Promoation - Methods
Compary Set-up Standard Documents
Regidration Proposd
Licences Contract
Premises Purchese Order

PLAN OF OPERATION - PROJECT PLAN

The project plan isusualy referred to as the Plan of Operation (POP). It should
be designed to answer dl the questions that might arise during the planning,
executionand evaluation of a project.

The amount of information and the amount of detail required for the POP is
always dependent on the peculiaritiesof the project. No two projects are identical
even if they only differ in cost - so, identica POPs are the exception rather than
the rule. Their smilaritieslie in thefact that each POP requires specific answers
to certain questions; the informationcontained in the responseisthevariable.

Even where a minimal POP is being employed (the back-of-the-envelope
technique) or where the project is being run by the "seat-of-the-pants’ method,
some sort of order is required and certain factors have to be considered, certain
guestionsrelative to the success of the project must be asked. You certainly dothis
now but doyou do it in a methodical manner?
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ThePlan of Operation givesthe answers to thesame basic
questions that you must ask and answer for each project

Please accept that POPs for dl projects must answer the same basic questions.
Theimportant questionsare listed below; they should be answered in the section of
the POPindicatedbut, if the POPisvery rudimentary, just answer them wherever you
think fit - but do answer them.

QUESTION ANSWER -includedin:

What will the project produce? Logicd Framework (LFA) - Outputs; Description

Why isit required? Background, LFA

Who will perform the work? Organigram ; Activity ResponsibilityMatrix

How will thework be done? Organization & Control; Organigram; Activity Schedule;
Responsibilities;,LFA

When will it start and finish? Schedule; Activity Network,

How much will it cost? Budget; Cash-flow; LFA, WBS

Wherewill it bedone? Location(s)

What can go wrong? LFA; Specid Considerations

You have not yet met the LFA (Logical Framework Anaklysis) and you may never
useit but it does provide a lot of information in very little space.

Congder these questionswhen beginningto plan the project. Do not be put off
by the planning terms or the seemingly tedious procedure. You must be able to
answer all these questions now -you are almost certainly doing so already - one
way or another. But it isimportant to know why you are asking and answering
them, to get them in logica order and to have them in a recorded, standard format.
Y ou will seethat most of the answersarecontained in the Organigram (organization
chart), the Scheduleand the LFA. Make sureyou have considered the answers before
ordering materias, puttingaspadein the ground - indeed before signing a contract
with the Client. As an example of the importance of these questions and their
rdevance.............. you may ask what importanceshould be attached to ""Where' -
the project location?

The answer issimpleenough and could be very important cost-wise:

geographicaly,it may befar from your headquarters- extra transport

¢ it may not have awater supply - water storage on site and transport to site

¢ you may be remote from your usua suppliers - new, perhaps unreliable
suppliers

¢ your regular Subs may not want to travel so far - risk of unknown Subs

>
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¢ theremay be asurchargefor delivery - additional cost
Intermsdf thesiteitsdf,

¢ it may be off-road - build temporaryroad

¢ perhaps it has a steep driveway - parkang problems, run-off from site with
clean-up problems

¢ if itisin acity, you may have to spend more money for access - barriers,
elevated office

¢ you may suspect that the sub-soil in that areais not stable- delays for testing

+ if itisremotefromtown, inspectors may delay their visits - more delays

Normally, your subconsciousworks out theanswersto all thesethingsfor you
(that is your Plan) but a little help from your consciousmind and a written list of
the problemswill improveyour Plan.

Those three (Organigram, Schedule, LFA) are the key elements of the POP,
especialy the LFA - Logica Framework Approach (also caled the Logica
Framework Analysis). For the small builder they may be the complete POP. An
example of an LFA s given in an appendix to this book describing this special
planningprocedure. For now, just consider the basi cs as they have been described.

Theimportant planning (LFA) terms have been described above. Accept that,
as a builder and a Project Manager, you are concerned principally with Input and
Output.

As a businessman/woman (and al builders are business people), God and
Purpose will also mean something ........ but more of that later. The important
point when planning a project is "to know the answer to those questions
above".

Without any doubt, you #eed a Plan of Oper ation!
A smple Plan of Operation will haveor will refer to these sections:

Budget and Cash-flow

Logical Framework Analysis(LFA)
Organigram (Organization Chart)
Schedule

Work Breskdown Structure (WBS)
Scope of Work

Agreement (Contract Format)

> > * S & > &

also see Section 3, "Project Planning" and Appendix " LFA" (pgs. 30 & 168)
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CONTROL

TheOrganigram (Organi zation Chart) shows how the project will be controlled, how
it will be managed. Inthesimplest form of contract, the General Contractor employs
severd sub-contractors. So, you aready know that you are"in charge”, that you have
the theoretical authority - but thisis often differentto beingin "control". You have
to make sure that you don't lose control during the execution of the project. The
elementsof control areestablished during theplanning process.

The fundamental key to control iscontrol of the money. This dependsfirst on
your contract with the Client, then onyour contractswith your Sub-contractors, your
agreements with your suppliers and ultimately on how you manage those contracts.
Thecontractsestablishthe project cost and the basis of payments; normal contract
formatsand procedures ensurethat theproject is " controllable”. The extension of this
is how skilfully, during execution of the project, you control the money both in
convincing the Client to pass it adongto you and in not passing aong morethanis
legally and effectively dueto anyoneelse.

Whenyou sign acontract with the Client, he/she theoretically passes control to
vou, theBuilder. Obvioudy, as long as the Client retains control of payments, heor
she keeps control of the project. When the money control is passed to you by the
Client (through a disbursement), you have to exercise extreme care in disbursing
those funds. Do not overpay. If the lien laws require a hold-back by the Client on
payments to the Genera Contractor or if it is otherwise a term of the
Client/Contractor Agreement,then hold back a similar amount from your Subs.

Tomakethispossible, you must haveavery clear idea of your payment schedule
for al your Subs - which is an essentia part of your planning. Thistight payment
policy may giveyou a bit of trouble but try to establishit gradually as a business
principle. At the sametime, befair. If thework has been done satisfactorily and a
payment is due, pay it! Smilarly for your agreement with your suppliers; it is
important to scheduleyour purchaseof matertals to suit your receiptsfrom the Client.
If they extend credit, make sure you meet your billson timeor supplies may be cut
off. All of which implies the need for a clear construction and payment schedule.

Whoever controlsthe money controlsthe project
In Section 3 of thismanual | shall explain why it isoften better to ask the Client to
make smaller payments more frequently and why you should pass dong these

paymentsto your Sub-contractorson asimilar basis.

also see Section 3" Schedule' (pg. 418
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PROJECT EXECUTION

Execution/implementation isthe fact of puttingthe plansinto effect, settingout the
structure, and starting to build. Execution may be considered as completed when
the final payment has been made and the structure handed over. (Do not forget the
maintenance period; this should be thought of as part of the project and should
have acost assignedto it).

Executionwill be considered now under:

¢ Coordination
¢ Supervision
+ Follow-up

COORDINATION

Getting everyone and everything to the project site at the right time, in the right
order and without everyonetripping over everyone elseis probably what a builder
does best. If you are not having reasonable successin this
task aready, then you are in deep trouble. However,
proper planning can make the task easier. A BAR CHART

A bar chart (Gantt chart) showing the relationships ASSISTS
between the trade contractors will make the job easier. It COORDINATION
is not abigdeal. If you don't findit easy to prepare such
a chart, then you probably are not coordinatingthe work
as well as you should. Thelogic of one trade following another is fundamental to
construction practiceand, if you can doit, you should be ableto draw it! A sample
chart that shows the principlesyou should adopt is given in Section 3, "Schedule”.
Any delay or confusion in getting your Subs or workers to the job means an
extension of building time and this means an increasein your overheads. Their
timeis your money.

also see Section 3 " Schedul€' (pg. 48)

SUPERVISION

Most Buildersdo not spend enough time on supervision or inspection. One-person
businesses, even when employing Sub-contractors, are probably on the site often
enough to make sure that everything goes well. Small to medium-sized builders
have the greatest problem. Perhaps not big enough to employ a supervisor but too
big to do dl the supervision personaly. Some large builders arealso  delinquent
in this respect. Leaving a Sub to work aone in the knowledge or hope that he/she
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will remedy his/her errors later is not good enough. This dways meansdelay, may
delay afollowing Sub-tradeand usualy involves unnecessary paperwork. Failure
to superviseadequately always costs the General Contractor (Builder) money.
As asmall builder you may, of come, solvethis problem by working twice
as hard yourself. You may have to work a lot harder going through the transition
from small to large but if you don't supervise properly, the work will be badly
done, you will not get referrals and you may never get to be a big contractor
anyway. Thinking ahead, planning properly and coordinating properly will make
the supervision easier. But it still means a lot of hard work, a lot of time on the
project. Employ a part-timeinspector if you must. Do not neglect supervision.

also see Section 3, " Supervision” (pg. 89)
PROJECT COMPLETION

When the whole thing has been built, the Project Manager does not just walk off
the job and go on to the next project. No matter whether the project is large or
small, thefunction of the Project Manager is to assure him/herself that everything
IS going to work, that al the legal matters have been taken care of, that payments
have been made, warranties and guarantees initiated, insurances terminated and,
of course, the Client has bean made completely happy. This subject is dealt with
more completely in Section 3, but take note of the bare essentials. The Project
Manager must:

¢ test Al equipment to ensure proper function - this means everything; on a
small project, turn on the taps, flush the W C pn a large project, run the
central air-conditioning, check laboratory exhaust systems, operate furnaces,
test emergency generators, and so on

consolidateall siteinstructionsand changeordersto verify thefinal cost
Completeand obtain approva of "as-built" documents

make final inspectionswith concerned parties

correct deficiencies and compl eteunfinished work

> > > &

also see Section 3, " Project Completion” (pg. 118)
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FOLLOW-UP

Follow-up during project implementation means leaving nothing to chance or to
the goodwill of others. Make sure you do the following:

+ follow up in writing on any changes to agreements made during project
implementation with Client, with Sub-contractors, with anyone involved in
the successof the project

¢ follow up ahead of time - anticipate; that is, make sure that you remind
people in advance that they are supposed to be somewhere or provide
something or completeatask at a certaintime. You may irritate someone but
you will get things done on time and you will have a better idea of what is
happeningand sO .............. better coordination

¢ follow up onremedia work; make surethat your Subsor staff have donewha
they said they would. Don't wait for the Client or another Sub-contractor to
complain that something has not happened, that the work is being delayed

¢ follow up on thingsthat are not supposed to happen. If thereis an unavoidable
delay, make sure that everyoneconcerned knowsabout it. Thisis animportant
element of communication and is often neglected. It is not fair, nor isit good
business, to have peopleturn up on the siteif someeement for which you or
another Sub is responsible is not in place or not completed or poorly
performed. It could cost you money - communicate!

EVALUATION

PROJECT EVALUATION

If you have made a lot of money (or maybe if you just haven't lost any money)
when the building, addition, or renovationis completed, and the Client is not mad
at you, you may assume that the project was a success. That is the simplest form
of evaluation. However, it isnot likely to be that easy. In thefirst place, thereis
the warranty period to be completed - so completing the construction, is not the
same as completing the project. Many builders assume that they can pay for
anything that goes wrong out of the next project's cash-flow. This may not be a
consciousplan but it certainly happensin fact.

But this casual appraisal is not good enough if you wish to benefit from your
mistakes and if you want to improve your performanceon the next project. It is
necessary to review the project from the financial, organizational and promotional
viewpoints. Thiswill be nearly impossible unless you started with a Plan (POP).
For the time being, just be aware that this relationship between project planning
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and evaluation exists. When we get around to the details of the LFA you will see
how it can be simplified.

STRATEGICEVALUATION

How often isit necessary to review and evaluatethe Strategic Plan?

Perhaps you liein bed at night worrying about the progress of your business.
In effect, you arereviewing or evaluating your Strategic Plan. Not the best way to
doit but it isanindication of how important long-term goals are in justifying your
everyday activities.

When you have a written plan, a 3-year review is probably sufficient. If your
business makes unexpected gains or if you suffer unexpected reverses, then you
should look at your long-term plans immediately. A certain amount of common-
sense isrequired. It may be enough to conclude in a general way that your planis
agood oneif al of thefollowing conditionsapply:

you feel good about your business

vou have apositive bank balance

you haverepeat business from the same Clientsand
you keep getting new clients.

> > &

However, in the same way that measurabl e targets are recommended for a
project in order to simplify evaluation, so there should be measurabl e targets in
the strategic plan. An annual volume of business yielding a certain percentage
profit would be one method. For instance" annual turnover of 37 million in year
three, yielding 4% net profit”. If your turnover is substantialy less at the end of
year three, you will know by how much you missed thetarget and try to determine
what went wrong - assuming, of course, that the target was redigtic in the first
place.

There are many other factors that you could consider such as. number of
employees; capital investment in properties built; undeveloped land holdings; that
villain Spain, and so on. Remember that if your bank is providing financing they
will want to see your long term business plan and will check it periodicaly against
your current progressto ensurethat their money is safe.

CONSTRUCTIONNOTE
In the 1960s, resdentia congtruction in Jamaica, modly of concreteblock and ring beams,
hed to be earthquake proof. It was required thet re-bar be continuous from foundation to
ring-beam. So masonswere requiired to lift each block to the height of the beam and drop
it down over thereinforcing sted . No dowelswere permitted!



SECTION 3

MORE DETAIL

The previous pages have covered in outling, the basic elements of project
Planning, Implementation/Execution and Evauation. Section 3 considersthem in
more detail and also looks at the need for and the type of documentation required
to control your projectsand to keep you out of trouble.

PROJECT PLANNING

PLAN OF OPERATION (POP)

The Plan of Operation or POPis dways your basic planningdocument. If you are
still in the "back-of-the-envelope” mode, if you still rely on those old cigarette
packages stuffed into your pocketsor out in the pick-up, then that is your POP
(not recommended, mind you). Whatever bits and pieces of information and
calculationsyou have assembled for a project becomethe POP.

Obviously, the more detailed and the better organized they are, the better the
POP. So we shall look at someof the basic requirements; in roughly the best order
of importance. Some of them may seem, at first, a bit weird or unnecessary but you
can give more importanceto those that seem most relevant to you for the project
you are working on. Once you get into an orderly frame of mind, you will begin
to understand your needs better and can add to or rationalize your POP for future
projects.

The outline POP below is for a fairly complex plan of operation for alarge
project, not necessarily a building project (remember that the principles of project
management are universal). It gives you an idea of the amount of information that
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may be required for a complete and detailed plan. The elements that are of
immediate interest to you, the Builder, are indicated in bold italics. As your
projects increasein size and value, if you get into property development, as your
risks increase, so the other elements become more important and your Plans of
Operation adjust to insure against the difficultiesthat may be encountered.

Plan of Operation
Contents Reports
Tableof Contents Chartsand Diagrams
Appendices Activity/Responsibility Matrix
Abbreviations Financial Procedures
INTRODUCTION Approvals Procedure
Background Payment Methodology
Specia Considerations Monitoring Schedule
Logica Framework Analysis Implementation Schedule(Gantt chart)
Objectives** Reporting Schedule

DESCRIPTIONOF THEPROJECT
Location
Genera Description

Detailed Budget and Cash-flow
Financid Approva Authorities
Approva Parameters

Project Design Strategy Consultants
Financid Parameters Contractors
Budget Design
Sourceof funds Evauation
Cost contral Termination/Commissioning Parameters
ORGANIZATION AND CONTROL
Organigram (Organization Chart) APPENDICES
Respongbilitiesand Roles Contracts
Client Consultant
Staff Contractor
Consultants Financial Agreements
Associated Organizations Mortgage Format
Beneficiaries

The bold, italicized items have moreimportancethan most of the othersto the
small or one-person enterprise. They are essential to al Project Managers. The
larger your company, the more important will the other items become. Keep in
mind that "Objectives"(** see above) which would include your "Purpose” and
your "Goad", could influence decisons that are made throughout the
implementationof the project.

For instance, if one of the key "objectives’ or the Purpose isto establishthe
construction company in anew area, you might decidetotri myour profit margin;
you might even (unthinkable thought) decide to take a loss on the first of severa
units in order to become established. This may be a decision to be refined and
acted on by the Project Manager in the field. The "objective’, the conditions
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governing it, its financial parameters, would have to be established in the POP.
Tight control of such asituation isessential to avoid a planned reduction in profit
margin becoming an unanticipated loss. For which reason clarity and
communicetion are dl important.

Some other items of the POP have importance as background to all your
project management and construction activities - part of your strategy which
affectsyour project.

A one-person enterprisewill have theseconsiderationsin the back of the mind
as decisions are being made. A large company with subordinate staff making
similar decisions needs an established policy, in writing, for each project so that
the proper determination can be made in the proper context by the person in
charge. This established policy should be derived from the strategic plan. So we
can say that the bigger the organization, and the bigger the project, the more
important a compl ete POP becomes- taking for granted that a strategy exists.
Thedementsthat will tell everyonethe most about the project are:

Budget and Work Breakdown Structure - used in makingyour estimate
LFA (Logicd Framework Analysis)
Organigram (Organization Chart)
Schedule of Implementation
Contract Documents containing:

* Plansand Specifications

* Scopeof Work

* Agreement/Contract
These items done, when expanded a little and coordinated with each other,
can tell you most of what you need to know, in practical terms, of asmall project.
and will provide the fundamentalsfor a large project. A brief description first;
then we shall see how they tie together.

> > > > &

BUDGET

The project budget may be considered as confirmed when an estimateis approved
and accepted by the Client. The Builder or the Builder's estimator has cal culated
certain costs for time, material, overhead and profit. If the client accepts the total,
then that is the project budget. The Client may have a dightly different, hidden
figure in mind; might, in fact, have a persona budget that is larger than the
contracted price because he/she anticipatesthe possibility of additional work asthe
project progresses (sometimes the Client may have a smaller budget planned,
expecting to cut costs as the project proceeds!). In effect, there is the client's
budget and the Builder's budget.

The latter is of immediate importance. If you knew what the Client had in
mind for a total budget it might influenceyour bidding - but that doesn't happen
often. There are many estimating methods which vary with the type and size of
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project.  This book will consider the Work Breskdown Structure (WBS) as the
most useful one for builders and the one which most closdy follows standard
building procedures and standard estimating methods.

Builders who are also developers (smdl or large) will be both Client and
Contractor. Probably a different department will create the budget or it may come
from the Board of Directors through Generd Management to the Operations
Department. In this case, of course, the Board is the Client and the Operations
Department is the Builder. Essentidly, there is no differencein relationship to
that of an external Client; except that the same-company Client may be more
demanding and harder to get a ong with.

This relationship within a company or a bureaucracy isimportant. It is to the
advantage of dl the partiesthat the relationships be clearly spelled out; that clear
lines of control be established. Without this very basic requirement, you can
guarantee conflict and bickering. The project is dways more important than the
existing hierarchy and other peoplessensibilities.

A government agency was undertaking an overseas program for which
the Department of Transport would be the "executing agency". The
Project Officer in charge asked my advice onthe Terms of Reference. |
wrote them out in some detail, calling for a reporting and approval
procedure that would maintain the control where it should be - with the
source of the funding. The terms | recommended were considered too
"harsh" and were watered down to allow more control to the executing
agency, perhaps because of a "seniority" perception. Largely because of
the split in "authority", the project was over budget and substantially
behind schedule within the first two years.

alsosee Section 3," Work Breakdown Structure’ & "Estimating” (pgs. 73 & 66)
LOGICAL FRAMEWORK ANALYSIS(LFA)

This planning format must be mentioned, again only briefly, because it can be
especialy useful when your business has grown, when you are considering
expansion or if thereis a complex project in which you have a financial interest;
in thesecircumstancesespecialy, it could be considered essential. But, if you have
the time and the inclination and you really want to understand the implications of
a proposed project, the LFA will give you an answer for even the smallest project.
It will make you think about the implicationsof what you are doing, whet arethe
problems you may run into and what you can do to anticipate and minimize them.

If'you don't fed like reading rhis, skip to the next sub-heading & see Appendix 1.
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Essentially the LFA comprises 4 vertical columns which provide information
about the four horizontal rows of Inputs, Outputs, Purpose and God as shown
below.

Figure 2
NARRATIVE OBJECTIVELY MEANSOF IMPORTANT
SUMMARY VERIFIABLE VERIFICATION ASSUMPTIONS
INDICATORS

GOAL

PURPOSE

OUTPUTS Completed Architect's final Schedule allows

3-bed, 200 house valued at | certificate closing-in by

sq.mt. house $400, 000 Nov. 30

I NPUTS

In the first column (Narrative Summary) there will be a brief description of
each level (see Strategic Plan on page 27). As an examplean Output could be: ”
3-bedroom 200 sguare meter house" . "Objectively Verifiable Indicators' (OVI)
in Column 2 simply means the things you are able to measure. For instance, at
level 2 (progressing from the bottom up), Outputs might be "house valued at
$400,000" ."Meansof Verification"refersto how you would recognize the Input,
Output, etc. In the case of Outputs, for a Builder, it might be “Architect’s final
Certificate” (that means the project is finished and recognized as such by the
"authority™).

You might think it al a bit remote from every-day operations. But consider
the fourth column, "Important Assumptions'. Essentialy, these are all the things
at each level that you forecast might, at that level, affect the outcome of the
project. In fact, you may consder it as al the things that can go wrong. For
instance, an "Important Assumption” when building anything in whatever locae
in whatever country, is that the westher cooperate. A severe winter can involve
additional heatingif you wish to continue work. An uncertain water supply might
have detrimental effectsin a location remote from ready-mix concrete. So, one of
the important assumption at level 2 (Outputs) might be "that the schedule is
maintained to allow closing in before November 30". If you have any reason to
speculate (because, perhaps, of delayed approvals), before you actudly start site
work, that this will not happen, then you know you are in trouble. There are
generally several "important assumptions' (things to go wrong) at each level.

Well, you may say, - you know dl that anyway without the benefit of achart.



But when you haveit dl written down, in each column at each level, you will be
fully aware of the problemsall thetime, how problemsat alower level canimpact
on those at a higher level and what remedia action you may have to take. This
may seem at first glance a pammful methodology but it is what is required for a
successful project and it gets a lot easier the more often you do it. What is more,
everyone engaged on the project will be aware of the problem(s) and can anticipate
what might be involved from their particular point of view. It is a
"communication” tool.

also see Appendix |, "LFA" and Section 2, Planning," Strategic Plan"
(pgs. 168 & 28)

ORGANIGRAM = Organization Chart

If you are a one-man band (or a one-woman band) you may think an organization
chart is not necessary. But it is because it tellsyou graphically and simply what
human resources (sub-contractors, trades-people and staff - if you wish) you need
for the project. If done properly, it makes you think about the project and reminds
you, for instance, of whom you have to contact for quotations; it prevents major
activities dipping through the cracks (the Work Breakdown Structure also helps
in this regard). It also shows relationships with outside elements and, in that
respect especidly, assumes a significant contractual importance in that it shows
who controlswhom. For instance:

Figure 3
ORGANIGRAM

BUILDER CLIENT

FRAMING ROOF

Aty CONTRACT
4+———— CONTROL
+«— - - INFORMATION

The above chart is so basic that it may not seem worth bothering with.
But, consider the possibility of perhaps being unable to contract your



project management for Buildersand Contractors 45

usual foundation Sub-contractor. This may force you to split the
foundation contract into several smaller units, contracting theformwork,
reinforcing and stripping to two different Subs andplacing the concrete
by direct eomtract with a supplier and employing your own labour. Your
chart now has 3 additional components. Instead of "Foundations"alone
you would have "Formwork”, "Re-bar", Concrete”). This could apply
equally to any of the other building elements (tasks). Thisrelatesto your
Work Breakdown Structure as you will see later and complicates both
your estimating and, during implementation, your coordination - more
overhead costs. The Organization Chart makesthis obvious and makesit
easy to react to changes before and during implementation/execution.

The above chart clearly indicatesa contract between the builder and the client
(the thick lineand double arrow-head). It aso shows that the Client has an agree-
ment with a Landscape Architect. There are control or authority lines from the
Builderto dl the sub-trades and thereis alineof communication or information
between the LandscapeArchitect and the Landscape Contractor. Thisisan extre-
mely important point - it is an information/communication lineand that is all it
is.

Contractual obligations alow the Landscape Architect to advise the Client
who can instruct the Builder who can, in turn, instruct the Landscape Contractor.
Unless there is a specific clause in the Builder's contract to the contrary (and this
would be very unusud), the Landscape Architect may not, repeat not, instruct the
Landscape Contractor nor, for that matter, directly instruct the Builder.

Do not even consider having a clause in your contract that allows direct
contact between a Consultant or Client and one of your Sub-contractors.

All the Builder's Sub-contractorsand the Client should
have a copy of this chart as a supplement to the contract or
purchasef)?lder or whatever formp(?f agreement is used. You ORGANIGRAM
may never have considered doing this but ask yoursdlf - AS A
why not? It doesn't require hours of study or ressarchto  CONTRACT
show who doeswhat and whoreportsto whom. Thereitis  DOCUMENT
on a simple piece of paper; it may be hand drawn and
photocopied: if it is pretty, so much the better but it is more
important that it exist and, of course, that it be correct; put adateon it - it may
change - will almost certainly change.

Itisobvious fromthe contract but moreimmediately so from the chart (which
shows that all the lines of control - the authority lines-lead from the Builder or
General Contractor to the Sub-contractors); it is obvious that if the Landscape
Architect gives a direct instruction to a sub-contractor, that is a violation of the
terms of the contract. If the Sub-contractor complies with such an unauthorized
instruction from a Client's Agent or Consultant, then the Sub is financialy
responsible for any damaging consequences that result from the action and may
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be back-charged accordingly.

If the Builder (Generd Contractor) is not regularly available or does not have
asysteminplaceto dlow thistype of communication to filter backwards from the
Landscape Architect, through the Client, through the Builder to the Sub, then the
Builder is at fault. We shall look briefly into formal instructions and back-
charginglater in Section 3, "Project Completion”.

All instruction channelsmust be contractually authorized

The Builder mug follow contractual procedures him/herself and mud be
willing and available to transmit instructions to Sub-contractors a dl times.
Please, please do not take the easy way out and say to the Architect or the Client
"Why don't you tell that directly to the Sub-contractor”. If it makesit much easier,
then you mug be there with the Architect when he/she is talking to the Sub. This
sort of direct communication between the involved professionals (or the Client)
and the Subs causes many more problemsthan it savestime - and it usualy costs
money. A dightly more complex organization chart illustrates the problem as it
might occur for alarger establishment on alarger project with afew more bodies
involved.

Figure 4

ORGANIZATION CHART

| Control | Manager

e —

Control
Informationfiaison
=mm -> Monltoring

In this example, should the inspection activities of the Site Representative
(of the " Designer': who may be a landscape architect), disclose an error in
implementation of the Work, s/ke may bring it to the attention of the



Supervisor with whom thereis an information or liaison velationship (the
broken line). However, because this is only an "information/ liaison"
relationship, the only legal or contractual recourse of the Ste
Representativein the event of disagreement with the Supervisor isto refer
the matter back ze the Designer, who controlsor instructsthe Ste Rep.

The Designer, in turn, may discuss the matter with the Project
Manager (another liaison/information relationship). But should no
agreement be reached, then, for the same contractual reason, the designer
must refer back to the Client who should resolve the dispute through the
terms of the contractwith the Contractor - it may involve a changeand an
"extra", for instance.

In general, although the contract is an agreement between two equal
parties, the Client has the edge in any dispute because the Client controls
themoney - at least on the day that the contractis signed.

It follows that the Client should be expected ¢ trv to maintain this
condition (control of the money) becausethe Client who overpaysat any
time during the life of the contract immediately | 0ses absolute CONTROL
at that point.

There isan enormous psychological (and financial) advantage to the
Contractor who can induce the Client to pay beyond the value of work
completed. At that point, the Client would feel inclined to view Contractor
demands more favourably in the hope of persuading the Contractor to
continuethe work so that payments might eventual ly equal work compl eted.

For which reason, when the weight of contractual leverage is
inherently on the side of the Client (a gover nment department, for example)
there is often a requirement imposed that the work be performed, without
immediate recourse, on a written instruction when agreement cannot be
reached on the value of a disputeditemor action.

Thisinvariably leadsto in-fighting at the end of the contract; butitis
usually accepted by the Contractor because of the other benefits of a
contract with a government. But the point of this exercise is to show how
useful is an Organi zationChart (Organigram) inillustrating problemsthat
might affect cost.

The chart (Figure 3) on page 44 illustrates one of today's
builders' major problems and major faults. The first page of
this book refers to the proper "attitude" being the key to
successful projects. One of the principal sins against attitude
is allowing, even encouraging, direct instructions between
different elements of the organization rather than passing
information and instructions through the system. Quick
communication is essential but control and responsibility
are the obligations of the Builder, Contractor, Project Manager
only (whatever title).

also see Section 3," Control" (pg. 126)
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Big Contractor or small, information
must passthrough the system

SCHEDULE

Obvioudly, thelonger it takes to completea project the greater the over head and

so, the greater the cost. Usudly, both the Client and the Builder are anxious to

complete the work as soon as possible. An implementation schedule is an

important part of the Plan of Operation (POP) because it first indicates this

significant cost element - "overhead" as it relates to the total duration of the

project.
Thereareother considerations:

¢ availability of trade contractors - you must know when your preferred
contractorsare available and /ine up substitutesjust in case

¢ coordination of trades - because drywall follows rough eectrical and
plumbing, then you must give the drywall Sub a date on which to start work

¢ scheduling of procurement (purchasing) affects cash-flow - you don't want
material on site that you can't integrate into the project immediately and
when you need it, it hasto be there; sometimesa Client will pay for " material
on site" but not always

¢ scheduling of payments - the establishment of milestones in the schedule
createssignificant points in time and execution that suggestpartial payment
opportunities: e.g. on small projects- the completion of drywall installation
before taping ard filling could be a point at which an interimor progress
payment may be justified from the Client and to the Sub. More detail on this
later.

It is rare to find a Client to whom time is not considered important. As
outlined above, it is equally important to the contractor - if you don't know how
long it will take, you cannot know how much it will cost - remember your
overheads. Always develop a scheduleof work for your own control purposes. It
should form part of your contract; if you do not wish to commit yoursdlf to the
schedule in a legal sense, then refer to it as a "notiona" or "anticipated" or
"provisional™ schedule. If it does nothing ese, it shows that you have thought
about the matter. If you are redly doubtful of your ability to stick to even a
"notional” scheduleor of your ability to justify deviationsfromiit, then better not
includeit in the contract.

Part of atypica bar-chart scheduleis shown on page 49. It isnot necessarily
rational but it shows, for instance, severa tasks that would be performed by an
excavating contractor (clear site, mass excavation, foundation excavation); tasks
to be performed by a framing contractor, an eectrician, a plumber, a roofer and
drywall contractor.
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Figure5

SINGLE HOUSE PROJECT

Becausethese trades appear in your schedule, it meansthat your Organigram must
have corresponding Sub-contractors(or bodies) to perform this work.

Figure 3 (page 44) shows an organization that could
generally correspond to this project schedule (figure 5), SCl-,lAENDDULE
except that it ignores the "landscape” contractor whom we
shall assumeto be part of "etcetera’ - aong with cabinetry, ORGANIGRAM
finished carpentry, floor finishes, painting and so on. The COMPLEMENT
schedule can be made clearer by joining the sequentidl  EACH OTHER
operations with vertical linesto show interfacesof different
trades; thisis another step that assists in clarifying your thinking - it makes you
more aware of the coordination that is required between the Sub-contractors and
when it must occur (seefigure6 onthenext page).

In respect of time scheduling, you know which contractor follows which other
contractor, that the electricianmust begin roughmg in while framing isin progress
and must return later for "finish electrical.” The Builder/Project Manager knows
best the sequenceof operations, which Sub-contractorsare availableand how long
thework will take. Abovedl, asimple schedule such asthiswill tell you how long
the project will take and how much of your time it will require - therefore what
will be your overhead costs; and, ultimately, your profit.

" Overheads' area major cost element
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Figure 6

Infigure 6 asmall section of the previousschedule (Figure 5) is enlarged to
show connecting arrows between various trades. The vertical line from "framing"
to "plumbing" indicatesthat the plumber commencesroughing-in when about 25%
of the framing is done. The next vertica line shows that electrical begins when
framing is about 35% complete and so on; the roof commences when framingis
about 80% compl ete (assumingin this examplethat thereis someinternal framing
tocomplete). Thedrywall beginswhen theroof is about 85% finished.

The dotted lines tell you that electrical and plumbing are performed in two
stages with the solid line indicating work time and the dotted line showing
readiness to continue (finish electrica work may begin when drywal is under
way).

In "electrical”, for instance, the bar chart may show two, three or more
sequences of operations - "roughmg-in®, "finish eectrica" and "fixtures', for
example. Depending on the duration of the project and the value of the work, this
creates opportunitiesto make interim or stage paymentsto the Sub-contractors.

The Project Manager may have agreed with the eectrical
Sub on values($) for stages 1 and 2. When they are completed THE
to the satisfactionof the PM, a stage payment less hold-back SCHEDULE
may be made. This anticipation and agreement to staged AND
paymentsis preferableto the common alternativeof havingto
respond to a Sub who says "How about an advance?- | am STAGE
short of cash." Of course, thisonly workswell whenyouhave PAYMENTS
previoudy agreed corresponding interim payments from your
Client that guaranteeyour cash-flow.

So one use of a scheduleisto permit the determinationof interim payments
and to makeit easy to consolidate them into advances to be paid by the Client. If
you are asking your Client for frequent payments, the inclusion of the schedule as
a"contractdocument" justifiesthese payments.
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Why do this? Traditionally, builders and contractors have trouble with cas#-
Slow. If you want to maintain good relationships with good Sub-contractors and
have them prefer to work for you, ensuring that they are not starved for cash
during the progress of the work is one way. Frequent, carefully calculated
payments reducetheir borrowing costs and so, potentially, their quotationsto you.

On the other hand, it means that you have to plan more carefully and
monitor the work more carefully to ensure that the work you are paying for is
complete in al respects to the agreed stage. The example | chose (electrical) is
probably the most difficult for the non-expert to measure; for instance, the smple
omission of bushings or lock-nuts to conduit connections at al the outlet boxes
could be a substantial cost element in respect of labour on a large project; if you
don't noticethat they are not there, you may be over-paying.

GANTT CHART

This type of bar chart is often called a Gantt Chart in which
elements of the project are shown starting and finishing on
horizontd lines a?al nst a time schedule. It isthe simplest chart
forcontrallingimplementation o small to medium-sized projects
and is readily understood by most people. It also assists in
calculating cash flow.

Network Diagrams

Themaost common network diagramisthe PERT (Program Evaluationand Review
Technique) diagram which ties together al elements of the project defined in the
Work Breakdown Structure (WBS) and providesa critical implementation path by
determining which sequence of activities will take the longest time to perform.
Thisisthe critical path of the project. It is useful for large complex projects. In
any case, without a computer, it is as well to avoid this method. If you have a
computer program that performs PERT, it will beuseful in those complex projects
or for coordinating several projects within a program but its manipulation is
better |ft to an expert in the technique.

CONTRACT DOCUMENTS

While | firmly believe that the Organigram and the Schedule should be included
in any buildingcontract, "contract documents® are usually thought of as plans and
specifications, added to later where necessary by "shop drawings' and "as-built"
drawings.

Some considerationof them followsin the order shown:
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plans and specifications
scopeof work

acceptablelegal contract format
cost of thework

shop drawings
as-builtdrawings

> > > + > >

PLANSAND SPECIFICATIONS

Many small projects are performed (incredibly) without the benefit of plans and
specifications. If there are documents, often they areinadequate, incomplete or just
plain wrong. Thisisamaor problemfor asmall builder becausethe Client usualy
does not appreciate the importance of proper documentationand is not prepared
to pay the fee required to get the job done properly. (Let me add, here, that it is
unwise of a Builder to recommend a “drafiing service', by name, to a Client - let
the Client make any mistakes ofchoice, even of an Architect - and pay for the
conseguences).

Whether the project is small or large, if there is documentation, the Builder
should check it in detail; drawing against drawing and drawings against
specifications. You are entitled, beforebidding on a project, to ask for clarification
of obscure design featuresor any other irregularity. In acompetitivebid for alarge
project, the designer will issue addenda ¢larifying questions raised by the various
builderswho have been asked to tender.

This is not likely to happen on a small project and the Builder may smply
irritatethe Client by protesting the quality of thedocuments or pointingout errors.
On the other hand, if you make a bid on the basis of faulty documents,you arein
the difficult position of competing against other builders who may not have
noticed the errors. This could mean that they bid lower than you because of
inadequate checking or just plain ignorance of how things should be done. Of
course, losing such aproject could be ablessingin disguise.

Perhaps the best thing to do in such a case (for a small project) is smply to
bid the project on the basis of what the designer submits as though it were correct.
Thisishot eas ly done when your common-sensetellsyou that the designwill not
work but, unlessit is a basically ssimple and obvious error, you are entering into
the field of design yourself, potentially delaying the project, diminishingyour own
chances of a successful bid and getting up the Client's nose. Each case of
documentation error must be approached in accordance with the circumstances.
Y our skill and experiencewill help you to decidefor yourself.

However, if you decide to bid a suspect design, your fust activity after being
awarded the contract (that means a signed agreement), is to review the contract
documents in great detail, note all the questionable features and ask either the
Client or the Designer for a clarification. Do thisin writing and indicate, at the
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same time, if you anticipate any increases or decreasesin cost and increases or
decreases in project duration. Don't forget - do this in writing, immediately. If
there is a possibility of your havingto make aclaim for extrasor if there may be
a need to extend the contract, it increasesyour credibility and tendsto legitimize
your claims when you are on record at the earliest possible moment as having
advised the Client - or hisagent (in thiscase, the Designer). The question of claims
for extras and changes will be considered | ater.

also see Section 3," Changes & Instructions” (pg. 27)

In the case first mentioned of there being no drawings or specs, then your
proposal, which contains your scope of work (see Scope of Work, pg. 54),
becomesthe substitutefor proper documentation. There must be some latitudein
this document and the Client cannot or should not expect a detailed description
that would totally replace drawings and specifications.

Should you, rashly, bid a substantia project on the basis of "sketch” or
"outline drawings' only, using an educated assessment of square foot or square
metre price, you are, in effect, offering to build a "complete" project (many houses
are bid this way, perhaps with commercidly printed sets of drawings).
Interpretation of what isrequired, what isin fact "complete" could readily (almost
certainly) lead to differences of opinion with the Client and potentialy end in the
courts.

Of course you want to avoid this, so your contract should contain a
grandparent clause and you should have your lawyer check the contract before
signing it. If you are dealing with such a situation, it follows that you will be
providingthe contract So you may insert in the Supplementary Genera Conditions
somethingsuch as:

"The Workshall complywith the requirementsof the National Building Code and
the regulations of Authorities having Jurisdiction over the Work; shall be
performed to the standards of the Central Mortgage and Housing Corporation
and to the norms established by manufacturersand suppliers of materials and
equipment to be incorporated into the Work and to the standards current for this
type and category of congructionin (...namethe Country, State, Province, County
or whatever isappropriate....)”. Thi s issuitablefor Canada (i.e.. CMHC). Change
the names of the authorities and codes to suit the areain which the work isto be
performed.

If acontract containing this clause were to come before ajudge on a question
of quality or omission, | submit that the judge would rule on the basis of what
could reasonably be expected for the agreed price of the work; making
comparisons with smilar constructionsin that area. A typical disputemay be that
the Client thinks there should be a walkway dl round the house and the Builder
doesn't. If it isnot shown on the drawingsbut other housesin the areahaveit - if,
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in fact, it is usualy included whether shown or not - should it be included in the
Builder's price? A Scope of Work solvesor, at least, minimizes this problem (see
"Scopeof Work" below).

However, at therisk of repetition, if you are employing alawyer to check your
contracts (as you should - always), make sure that you and the lawyer are in
agreement about the grandfather/mother/parent clause beforeyou sign the contract.

SCOPE OF WORK - WORK DESCRIPTION

Proper contract documentswill include not only plans and specificationsbut a " Scope
of Work". This is a general description of what is required of the Builder or
Contractor - or a particular descriptionif there are no other documents. On alarge
project the Scope may be divided into sectionsthat refer to trade activities. For
smaller projects, it may not exist ay more than do the plans and specs. As it is
impossiblefor a builder to work successfully without this description, if it doesnot
exigt, then you, the Builder, must createit. Having said that it is impossibleto work
withoutit, neverthelessagood nany buildersdo just that. Perhapsthey areincredibly
efficientor have anatural ability. Perhapsthey even make money, but perhaps they
havejust been lucky.

As you prepare your estimate, of necessity you make a list of work to be
performed and what each item costs (see Work Breakdown Structure). The more
detailed thelist, the more accuratethe estimate. Thelist isthe basisfor your Scope
of Work and | recommendthat it be submitted as your "proposal” toyour Client. It
makesdear what youintend to do for the contract cost. Individua item costs are not
shown; just theitemsof work and thetotal cost of the project (for a"lump-sum’ or
"dtipulated price" contract).

Thedanger in supplyingthisdetail ina"proposa" to a new or unknown Client
isthat he/she may thentakeyour Scopeof Work and shop around to get alower price
using your Scope as a contract document. Thisis irritatingin the extremeto the
Builder. It cannot always be avoided. There are a couple of ways to handle the
problem, but nothingtotally satisfactory.

For asmdl project, you will just haveto risk that the timeyou spend reviewing
the work, preparing your esimeteand writingthe Scopeis not wasted. Often, a good
presentation, that is, awell-prepared and detailed Scopeof
Work will persuade the Client that you are a competent THE BUILDER
builder - that you know what you are doing. If there are AS
severd bids, thisshould giveyou an edge. Should theproject "CONSULTANT"
require a lot of prelimnary investigation, the
recommendation of aternative methods, packaging for staged implementation,
accumulativepricing, etc., thenthe Builder is, infact, acting asa consultant and is
entitled to afeefor this preliminary work. Explain to the Client that he or sheis
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asking you to spend time (say two or three days) with no certainty of acontract for
the work. Say that you arewilling to prepare and submit a Scope of Work with an
estimated wst for aminimal fee (name the amount and make it reasonable) which
will be deducted from the project cost if awarded to you.

A Contractor isentitled to chargefor an estimate or proposal
that requires consider ableinvestigation,analysisand
recommendationsof alter nativemethods

A reasonable person will seethe justiceof this. An unreasonableperson will
not and, in any case, would make a poor Client. Of course, it isimportant, if you
suggest this procedure, to make a good presentation and to be thorough in your
analysisand accurate in your pricing. If you cannot do this, maybeyou should pass
up the opportunity. But do not dismiss this"consultant” suggestionas an unlikely
scenario. It has often worked in the past. If more builders adopt this procedure it
will become more acceptable to the public. | promise you it will saveyou a lot of
frustration and wasted timeand, in thelong run, saveyou money.

also see Section 3," Contracts' & Section 3" Estimating” (pgs. 91 & 66)

Moreon the Scope of Work
A Descriptionof the Work may be in theform of drawings and specifications. As
previousy mentioned, often for the small contract (addition or renovation), there
are either no drawingsor they are found to be inadequate. So the written Scope
(description) of Work is your basic document and you will probably, almost
certainly, haveto writeit. The Work Breakdown Structure(WBS) will add to the
usefulnessof the Scope Of Work and makeit easier to produce.

What does a Scopeof Work dofor you as builder or Project Manager?
It tellsyou:
how many sub-tradesyou will need and what they are
it suggests an order of work
it ensuresthat you do no morethan you have contractedfor
it establishes abasisfor claimsfor additional work
it establishes a schedulefor ordering materials
it gives an idea of how much time you must spend on coordination and
inspection
withthe WBS it gives asound basis for an estimate
+ it shows interfaceswith existing work and other contractors (if there are any)

> > S>>

What doesit dofor the Client?
¢+ it leaveshim or her in no doubt as to what he or sheis getting for the money
+ it eliminates argumentsbetween Contractor and Client asto what was or was
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not included

4+ it makesit easy for the Client to acknowledgea claim by the Contractor for
extramoney or time

4+ it saves the Client from that uncomfortable feeling that he/she is being
bushwhacked

also see Section 3, " Work Breakdown Structure' (pg. 73

Keep in mind, however, that even though the Client may read and seem to
understand the Scope of Work, he or she may still interpret it differently from
you, the Contractor. Which suggests that you cannot be too specificin describing
the Work; it cannot betoo detailed - at the same time, make sure it doesn't take
longer to writethe Scope of Work than it takesto performthework.

A Scope of Work that stands a one without drawings and specifications must
be comprehensive. It must indicateinterfaces (junctions, unions, connections) bet-
ween either materias, trades, other contractors or new work and existing. 1t must
avoid including the scopeof something beyond the interfacebut may refer toit for
clarity only; it may have a grandmother/father clauseor clausesthat ensure(s) that,
within the trade standards, there is no room for wriggling out of "normal™
obligations; this catch-all isimportant where there are several different tradeswith
somewhat similar expertise. For instance, if thereis a junction of a plumbing
fixture against an epoxy wall finish, who does the caulking? This may not be a
problemfor you but make sure it doesn't become one. Make sure that it is
mentioned somewhere; if thereareno specifications, put it into the Scope of Work.

As an example: "4!f junctions between cabinet work and adjacent surfaces
shall be caulked with an approved compound except where otherwiseindicated in
writing by the General Contractor" . The problem with this approach is that your
scope of work now borders on a "specification” and you are assuming the role of
"designer”. However, it is only a small trespass beyond your role as Builder and
you are probably aware that "caulking” is often neglected if not mentioned so, |
believe it and similar cases are acceptable. You would be better off till with a
specification.

All your Sub-contractorsshould have a copy of the Scope of Work; not inthe
form of the "proposa" that you submit to your Client because that gives your
estimate - but the descriptiveinformation. If the Sub takes the troubleto read it,
therewill be an indication of what other trades are engaged on the work and what
possible difficulties will be encountered in interfacing with them. Make sure that
you know that one of the Subs will perform the work described as in the above
example - in this case "caulking". (It should be mentioned in the contract format -
whatever that is- between you and your Sub).

Give as much time asis required to the preparation of the Scope of Work. It
cannot usually be dashed off in afew minutes.
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Theoretically, in aconstruction contract for alarge project which has " proper”
documentation, the Scope of Work could limit itself to a reference to other
documents, drawings, specifications, previous work, etc. It should be enough
simply to say:

"Perform the workin accordance with the drawings, specifications
and other documentslisted in Section 'X” of the Agreement.”

In afew cases, a very few, this may be sufficient. The assumptionisthat the
drawings and specifications are totally adequate in every particular - an unlikely
proposition. The other danger in being too brief is that interfaces (see Section
2 "Definitions") may not be adequately covered. Aslong asthereis a startingpoint
and a stopping point, especidly where others are involved, there will be
interfaces. These must be clearly defined. Two examplesfor very small building
projects(arenovation and an addition) follow.

You are hanging an exterior door in an existing frame. The Scope of Work
reads.

"REPLACE EXTERNAL DOOR

Remove the existing door, complete with hardware, patch existing
frame as required to permit proper installation of new hardware.
Supply door as per brochureand install same; supply and install all
required hardware to manufacturer'sinstructions. Rub down existing
door frame, prime and apply undercoat as required. Paint frame,
including interior architrave, to match existing finish. Clean-upand
remove debrisfromsre.”

The only additional documentation required with thisis a brochure showing
the type of door, a similar onefor the hardware and whatever contract format you
are using. For a project of so small a scope, a simple purchase order should be
sufficient. Note, in the previous example, that you are not offering to paint the
exterior door. Nor are you offering to paint the walls inside the house. 'Y our work
stops at the architrave. Thisisthe point of interface with theexisting! Itisnot
necessary to say that you will not paint the door - you have not said that you will.
The caution is that you must describe the work completely, either by drawings,
specificationsor Scope of Work If thereisany part of thedescription missing that
should clearly be there, then the whole scope of work is thrown into doubt and a
situation open to disputeis created. Y ou may end up doing somework you had not
alowedfor.

For instance, were "and install" omitted before hardware, there would be a
clear questionin themind of theclient. A secureinstallation would requirethat the
hardware be ingtalled: in such a case (that of hardware installation not being
required) the wording that would make everything clear is to state " supply only,
hardware”.
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Simply omitting theword "install" createsa doubt because common-sense and
accepted practice also govern a contract. In the example given, of course, you
could not install the door unless you provided and installed the hinges- part of the
hardware. This may seem to be making a mountain of a molehill but, because it
seems obvious does not mean it need not be said or written. It might be argued that
wmmon-senserequiresyou to paint the door also. However, because most exterior
doors now have afactory finish that is acceptableasis, the Client may not assume
that you are going to paint it. If you think there might be a misunderstandingyou
may write "painting of door by others'. We are establishing "principles” here, not
details

Writinga Scope of Work in sufficient detail makes
you think in detail of exactly what you aregoing to do

The General Conditionsof the contract or common law based on common-
sense and tradition will cover your correcting any damage you might do to other
physical eements. Obvioudly, it is not permissible to knock down the adjacent
wall to makeit easy to install thedoor unlessyou replaceit asit was.

A further example: for theinstallation of asun-roomwhere thereis an existing
concrete slab but where another unrelated contractor is providing carpentry and

Theworkconsistsof the supply and installation of a thermally broken,
pre-finished, aluminum-framed sun-room with thermopane glazing
throughout, all in accordance with the brochure and sketches that
Jorm part of thiscontract. The aluminumframing shall be screw-fixed
to a pre-treated wood sill which shall be attached with appropriate
masonry screws to the existing concrete floor; flashing shall be as
shown on the sketch. The sill only shall be caulked both inside and
outside with appropriate compounds. Where end mullions and lintel
member adjoin the existing building, the aluminum frame shall be
fixed, as appropriate, to existing surfaces or to furring provided by
others. Aluminum shall be clean when completed to a condition
suitablefor caulking by others or to receive cover strips supplied and
installed by others.”

What this showsis that others are involved in the total project and that the
limits of your work are clear - that you don't do vertical caulking - that there must
be a suitable fixing (furring) available - and cover strips are for installation by
others; that the client or the other contractor have to know that there are elements
they have to provide. It aso indicates that there is a critical schedule element,
because furring hasto be provided before you can completeyour work. If it isnot
there when indicated as required in the schedule, then you have a claim for delay.
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A Scope of Work may take anythmg from ten minutes to an hour to writefor
this sort of job but it can save a lot of argument and, in most cases, a lot of time
and money.

The interfaces of authority and of task are very important. The coordination
element must be clearly shown; in the sameway, if there are elementsthat depend
on each other, areference must be made to indicate precedence of task. Thiscan
be shown in the schedule (there should be a schedule) and may be referred to in
the Scope of Work - though not necessarily so if it is absolutely clear from other
documentation. Nevertheless, an additional reference may not be harmful
athough repetition hasits own dangers.

Related Work
Another way of drawing attention to interfacesis to mention "related work™ (or
"associated work", or an equivaent term). While a scope of work for a small
project may be simpleenough to make clear the requirementsof the other players,
the more complex the project, the more difficult this becomes. Tying related work
into the narrative description (Scope of Work) becomes an exercisein word-play
rather than in technical definitions and becomes increasingly difficult the more
other contractorsor other buildingelements (not under your contract) areinvolved.
If you are writing the Scope and find it necessary or easier to include this
feature (it is your decison), asimplelisting under the heading "related work™ may
be sufficient. Y oumay go further and say "related work by others'. Intheexample
given above(the sun-room) you may write:

Related Work by Others:  * Caulking (except sill)
* Rough Carpentry
* Finish Carpentry
* Painting
* Floor Finishes

No need to mention "concrete” because it exists; rough carpentry is required
for your fixings, painting need not affect you but if there are cover strips (finish
carpentry), you may assume they will be applied when your work is finished; you
know nothing of the floor finishes but, if there are any, they will also follow your
work. In aproperly documented project, the architectwould do al this.
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By including "Related Work by Others' you have indicatedthat you areaware
of it, that someone (the Client or the Client's agent or consultant) should make the
other trades aware of what you are doing and it is areminder to yoursaf to make
surethey are dl considered in the schedule. The problems associated with a project
that has several other separately-contracted trades could substantially affect your
price - they always cause problems. But you do not have to mention "Related
Work by Others".

Exclusions
Another way of drawing attention to what you are not doing is by listing
"Exclusions'. (Again, properly done by the "designer".)

"Exclusions' are not quite the same thing as "Related Work by Others' and
the use of thetermis abit morerisky. Be careful about listing “exclusions' (work
to be done by others) though it is often done. What are "exclusions'? Essentidly,
it refers to work that is not included in your contract but may be thought by some
to be so. If you are listing them, do you take the "likely" things that may be
mistakenly included in your work? Or do you stretch to the "probable’,
"improbabl e’ or "highly improbable? Who defines theseterms? Isit possiblethat
any two people would agree on "likely", even though most people may agree on
"obvious'?

Scope of Work for Large Contracts
A well-written Scope of Work includes ever ythingrequired for your contract. If
you are not sure of what should be in there, where do you draw the lineas to what
should be excluded? If there are drawings and specs, the problem will not be
unmanageable as they are supposed to make these things clear. But, on a large
project where there are either other Generad Contractors or other mgjor trade
contractors beside yoursdlf, the problem does arise. If thereis a physical overlap
or interface where definition is difficult, you may have to exclude what you know
is not in your contract but which is sufficiently smilar that an error could be made.
This Scope should, of course be written by the Architect but the Builder has to
realize the importance of looking for it. If there is an obvious problem then the
Builder must bring it to the attention of the Architect or Client. If it is permitted
to make statements in the tender document, do so by prefixing the description
below by writing "We interpret the contract documents to mear that the work
includesall gypsumwallboardwork as described...........". If thetender documents
specifically prohibit commentary, then either make an enquiry before tendersclose
and ask for an addendum or attach a letter to the bid. Better, far better, to resolve
the doubt by an addendum.

A simple examplefor a large project where trades are split between severa
contractors is given. Let us take drywal. The properly considered Scope for a
drywall contract may say, "The work includes all gypsum wallboard work as
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described in the specifications, both wallsand cellings, between grid-lines "4" and
"D"and | and 12 but excludestim for ceiling-mountedair-conditioning registers
which are installed across grid-line 12".

The logic is that another drywall contractor will work towards grid-line 12
from grid-line 13 but at alater stage in project implementation. For which reason,
the air-conditioning installer will be placing his registers when your work is
finished leaving some doubt as to the precise location of the register, for which
reasonit is better left to the drywall contractor whois completing the work.

Logicaly, the Scope of Work for the other dry-waller will include "install
trim for celling-mountedair-conditioning registers that are installed across grid-
line 12, being a continuation of this contract of ¢ke trim to be installed by this
contractor and included in this Scope of Work." It is the responsibility of the
Architect to ensurethat this clauseis inserted into the Scope of the other drywall
contractor. You have done your part in pointing out the interface problem and
supplying aresolution. | repeat that doubts as to interfaces such asthis one should
be resolved before tenders close and should be clarified by an addendum - by the
Client or Architect.

Where you are writing the Swpe of Work try to avoid the "exclusion” trap;
spend the time and effort required to prepare a complete Scope of Work. If you
do it properly, you need not mention "exclusions'. If someone else is writing the
Scope (an Architect, for example), check it carefully to make sureit is clear and
that you will not risk doing someone else'swork or that you includesomething that
does not belong in your contract and so price yourself out of the bidding. No use
saying afterward " thought that was part of this contract package" .

AcceptablelL egal Contract Format

This coversalot of ground. First "acceptable” to whom? Obvioudy to the Client
and the Contractor but if neither oneis sure of thelegal implications, "acceptable”
is not really good enough.

Then take "legal". An ord contract is "lega" but highly inadvisable - not
redly "acceptable’. A contract of several hundred pages may be "legd™ or may
not. A contract of two or three pages may be equally or more valid. Because this
is dangerousground more suitablefor discussion by lawyers, it is dways advisable
(if you intend to stay in business) to consult alawyer, at least to establish the first
contract as a standard for your future projects.

The most secure procedureis to use a standard format that has been designed
and approved by someone representative of your own and the public's best
interests. In Canada, the CCDC formats produced jointly by a variety of
professional groups (architects, engineersand contractors) are recommended.

But even when using this standard format, each contract should be seen by
your lawyer because the contract format is not the complete wntract. The
complete contract document also includes Supplementary General Conditions,
your (or their) Scope of Work, the terms of payment and the drawings and
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specifications. Any of these could have an error that may get you into trouble.
Establish a good relationship with your lawyer; reviewing a smple construction
contract is not a big deal - you should be able to arrange a reasonable fee for
multiple reviews. But don't expect the lawyer to give advice on the Scope of Work
(and certainly not on the drawings and specs.) except in the most general sense -
the Builder understandsthe technica aspectsand the lawvyer must assumethey are
correct.

also see Section 4, " Stipulated Price Contract” (pg. 130)

COST OF THE WORK

The Description of the Work (Scope of work), if done in the necessary detail, will
give you a sound basis from which to work; the Work Breakdown Structure will
providevaluable additional information. Of course, if the project comes with plans
and specifications, the problem is smplified; al builders have either studied or
learned the reading of plans and specifications. If you haven't, then now isthetime
to do so. There are plenty of evening courses and many construction associations
facilitate this study. It is essential knowledge that you must have in order to
interpret correctly what the architect or engineer or "design service' is tryimng to tell
you.

But, let it be said now that there are some pretty poor examples of
draftsmanship and design going around. If you determine, from the point of view
of one who knows his or her subject, that the drawings or specs are inadequate,
you are entitled to say so and to ask for clarification or additiona details. If, on
the other hand, you redly want the project and are prepared to bid on inadequate
information, be preparedto fight al the way through the construction period.

For the door replacement Project:
mentioned in the first example Estimate by:
in Scope of Work (above), for Date:
estimating purposes you may

calculate cost of materials and

labour simply as:

1 door $ 6 Sub-Total $
2 hardware $ 7 overhead $
3 paint $ 8 Sub-Total $
4 labour $ 9 profit $
5 disposal $ TOTAL COST $
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Then again, for anyone with sufficient experience in making clams,
inadequate drawings and specs are an invitation to unanticipated profits. But be
careful; on the assumption that al contracts could end up in court, make sureyou
know what may be assumed to be in the documents and what has clearly been
omitted. If the project is big enough and the potential for gain substantial, there are
experts who will help with claims. My adviceisto avoid bidding on inadequate
documents. Issuing inadequate documentationindicateseither alack of expertise
on the part of the Client (or the Client's agent - designer) or a willingness to cut
cornerson the essentials. Not the sort of Client you should prefer; but oneyou are
too often saddled with.

SHOP DRAWINGS

These are not always recognized for what they are. Although usually provided by
specialist trade contractors, they may as easily be simple brochures or sketches
made on the building site. Either way, they must be considered as contract
documents and either they support the design as originaly produced or they
indicate a modification.

Why should they be considered important in a project management context?
Because agreat deal of time and money can be saved by considering them during
the planning stage and by handling them properly during implementation. The
number of shop drawingsthat you anticipate handling can have a significant effect
on your overhead. Reviewing shop drawings is dow and tedious and requires
considerable skill. You must either have the capacity to perform the work or
ensurethat you have someone on staff or availableon a contract basisto doit.

Shop drawings will, of course, be reviewed by the designer who must give
final approval. But most designers are cunning enough to insert a clause in the
contract that makes the Builder or Contractor responsiblefor their accuracy. There
can be alot of debate about the legality of this but if you find it there, be prepared
to minimize the problems by having a review system in place. It is up to the
Builder to put alot of pressure on the Subs providing the shop drawingsto make
them accuratein thefirst place.

Any delay in the receipt of shop drawingscan delay the whole project - more
overhead costs for the Builder and perhaps pendlties for delay. Although these
penalties can be passed on to the Sub-contractor, if it getsout of hand the Sub may
go bankrupt and then everyoneloses.

To avoid problemsdueto shop drawing mismanagement:
4+ they must betabulated and scheduled at theearliest possiblestage
¢ required information must be given to the Sub or "Package” contractor in a

timely fashion
4 the Sub must be reminded frequently of whenthe drawings are due
¢ theBuilderor Builder's staff must havethe technical ability to review them
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they must be reviewed quickly sothat they can be returned for changes

they must be available at the right time for review by the Designer or Client
on large projectsespecialy, there must be a control systemin place
inspectionat the factory or shop may berequired of the Builder.

> - >

If you receive what you consider a totally inadequate shop drawing, return it
immediately With minimal comments. Point out one glaring error and simply note
on the drawing "unacceptable'! Otherwise you will find yourself doing the
supplierswork - and even the Architect's.

"ASBUILT" DOCUMENTS

Small builders are not likely to encounter "as-builts" but they should know what
they are. Simply enough, if the building or structure or instalation is changed in
any material way, then the original desgn and/or construction documents no
longer reflect the actual construction. So someone has to make sure that dl the
new informationis compiled and recorded.

Large Contractors will be aware of the implications of this. On a mgor
project, it may mean annotating al the drawings and specifications to reflect
multiple changes, dl at the discretion of the Client and the Designer and over none
of which the Builder or Contractor has any control. Make sure thereis alimiting
clause in the contract that defines exactly what you, the Builder, has to do and
either how much timeit should take or how much it should cost. A vague clause
stating that the General Contractor shallprovide as-built drawingsis not nearly
enough. Perhaps it is best to ask for alump sum alowance to defray costs at an
hourly rate. This dement of management is very difficult to cost. Be sure of one
thing; it will cost alot morethan you anticipate!

SAMPLES

Perhaps the only important thingsto be said about "samples’ is areiteration of the

advicegiven for shop drawings:

¢ determinewhat sampleswill be required during project planning - thisimplies
a thorough review of the plans and specifications

* develop a schedule for approvals of samples by the Client - consider |ead
timesfor your Substo place orders

¢+ ensure that the Client is aware of the need for selections and has plenty of
noticeof their date and time

+ notify your trades as soon as sel ections have been made by the Client

+ as Project Manager, aways attend during selection procedures; do not leave
it solely toyour Subs

4+ keep good records and examples of selections - changes cost money and
should be charged to the responsibleparty (the Client) accordingly.
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CONTRACT DOCUMENT INTERPRETATION

If all contract documentswere both correct and clear, builderswould be happy to
follow their instructions and produce the structure that the Client was expecting
to get. Unfortunately, it doesn't work that way; for several reasons. First, the Client
tendsto changeits mind. Second, the design team never has enough time.

The design system is often flawed, anyway, because usualy the components
of the design are produced in different offices at different rates of production, at
different drawing scales. Thenthereis atendency to use existing specificationsor
details that have served well in the past and with "just a minor change” will serve
equally wdll in this case - sometimes with no modification at al. Unfortunately,
even With computer-based specifications, making the necessary changes still
dependson a human being. And you know how reliablethey are!

I gave an examplein my book "ineredibly easy project management" of how
the problem could be avoided. It involves total control of design and construction
being under the authority of one organization. The specific case was a large
international contractor having its own total design facilities of which one very
important component was the "checkers'. This was a group of ex-tradesmen, all
of mature years, with donkey's years of site experience. They sat in an office
comparing drawings to specifications and drawings to drawings, day in, day out.
It was the most soul-destroying job in the organization and the "checkers' were
given alot of latitudein terms of coffee breaks and staring-at-the-wall breaks. But
the system worked. They were able to point out inconsistencies to architects,
structural, mechanical and civil engineers. \&ry few errors were found during
contract execution - during the actua building stage. Architects, take note;
experienced artisans have alot of useful information.

Most builders do not have the advantage of either such an organization or
such a contractual arrangement. But the principleis the same, eveniif it may only
be applied after the fact. A primary task after the signing of the contract is to
review al the wntract documents against each other for errorsand inconsistencies.
This is the beginning of the "claim" procedure. A clever contractor can make dl
his or her profit from establishing early the quantity, nature and cost of al
documentation errors or inconsistencies. This has to be handled carefully. It is
essential to go all through the scopes of work, specifications, general contract
(especially supplementary genera conditions) and make sure there are no valid
catch-all clausesthat excuse the differencesyou find. A Builder needs a nose for
these things and must develop akeen senseof what isvalid in acontract and what
isnot. Thereare norulesfor this - it isamatter of experience.

also see Section 3," Changes and I nstructions” (pg. 97)
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ESTIMATING

METHODS

There is considerable scope for individuality in estimating methods. Some of the
factorswhich may influenceyou are the:

Size of the project

quality and completenessof contract documents - or their total absence
likelihood of your being awarded the contract - are you redly in the running
timeyou have availablefor estimating

valueof work you have in hand

complexity of the project

your own estimating skills, and so on

L b K K 2% 2B 2 4

Most common methods are:

1 You congder the job and say "well....I think that will cost about $xxx", add
on a bit for profit and thereyou are! You have to be both experienced and
lucky for thisto work but it isavalidprocess.

2 Price per square meter or square foot. Thisis easier for a new construction
rather than addition or renovation and dependson your knowledge of market
forces and the amount of experience that you have had with the type of
project. With this one, you have to allow a substantial contingency within
your unit of area priceto take care of unanticipatedrequirements.

3 Estimating by sub-trades. The Builder smply requests prices from Subs,
makes sure that everything iSs covered and adds on a contingency and
something for overhead and profit. Used for both large ard small projects, it
is safe if you know your Subs and trust both their estimating capacify and
their integrity. Your contingency reflects the doubts you may have - more
doubts, higher contingency.

4  The old-fashionedway of taking off alist of materialsand labour and pricing
it item by item. This is the most accurate method but hasits own dangers. It
isaprocessthat is dangerous to interrupt; in other words, you need thetime
to devoteto it withouthaving to break off fo put out a fire on another project.
Best done by a competent Estimator or Quantity Surveyor (Q.S.) devoted
exclusivelyto estimating.

5 Usingthe WBS asabaseto arriveat either method 3 or 4. The WBS will split
the work into tasks that relate to sub-trades and indicate those things that are
not covered and which the Builder or General Contractor will have to take
care of Asan aidto a"take-off' by aQ.S. or estimator, it divides the work
into manageable elements and can be taken to any level of detail suitableto
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the project and the person or personsestimating. It makesit easier for the work
to be divided among a large staff. The totals for the tasks or elements are
summed later for atotal project cost.

The Builder of small projects, renovations and additionsis probably his/her own
estimator. Which means he/she has to be able to decide on the accuracy of the
contract documents or create an adequate substituteif necessary and then have the
basic skill to measureup the project. Thisability isthefoundation of your success,
if you can't estimate, you can't be a Builder. When you write the Scope of Work you
are in effect preparing a Work Breakdown Structurebased on your experiencein
assemblingbuilding dementsfor acompleteproject. If you do this well, you will have
no trouble preparing avdid estimate. Y ou won't always get the job but you will have
the satisfactionof knowingit isfor reasonsother than poor preparation.

OVERHEAD

Referring to figure 3 - Organigram, (pg. 44) it becomes clear also how the
Organigram (Organization Chart) can contributeto the estimating that providesthe
budget for the project. At its simplest, it indicates al the sub-trades that will be
required for the project. If there is no additional work by the Builder/General
Contractor, nothing more is required (theoretically) than to add up the sub-trade
quotations, alow for coordinationand supervision by the Genera Contractor, add
buildingpermit, contingency and profit and thereyou are!

While not believing it is that -simple in practice, ORGANIGRAM
e s oy ASSISTS IN
WBS. Tekejust "Builder" and the 7 trades below and you PREPARATION
have a WBS.) OF THE WBS

But that diagram (figure 3,) shows something else
that must be congdered in estimating. Thereis a LandscapeArchitect (LA) involved.
TheLAW| beasinterested asthe Builder in seeingthejob completed but it isafact
thet, the moredesignersand/or consultantsinvolved on a project, the more likely are
delays. Thereisani ncr ease in communication requirements, additional paperwork for
instructions and changes, more consultation with the Client and so on. All these
things take more supervisory time by the Contractor (additional cost) and tend to
delay the project (extended overhead, more cost).

This potential for increase in overhead is instantly apparent from the
organization chart. If you seean additiona consultant, consider thecost; if thereare
more consultants (Architect, Structural Engineer, Interior Designer, Mechanical
Engineer, L andscape Architect, Roofing Consultant, Quantity Surveyor,) they should
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appear on the chart with their appropriatecontrol and communication lines which
will give you a very clear pictureof how complex the project may be. It might even
frighten you off the project altogether! Such a chart might look like the one that
follows:

Figure 7
Ef — GENERAL
CONTRACTOR

Supervisor | T ————

|
. FReofing | : |
Comswitant [ ! |

Although it would be irvirating to have a project managedin the way shown,
this sort of arrangement is not wxusual on large projects and illustrates that
the Client organization and management can have a serious impact on your
project costs. The example above has the Architect controlling the Engineer
and the Interior Designer with the Roofing Comsultant and Landscape
Architect under direct contractto the Client. Once you, the Suilder, are aware
fromthe chart, of the complexity of the monitoring (inspection) proceduresand
the possibilities for independent, imcoordinated activities by the different
consultamts, you Wil reali zethat the possibifity of @ smooth-runningprojecr is
serioudlyjeopardized. Again, more over head, higher costs.

Reviewing the example, you can see that the sooner you prepare the
organization chart the sooner you will redlize the project's complexity and the
potential for consequent costs. Figure 4 (pg. 46) and the associated description of
thetortuousreview proceduremakes the point even more strongly-. Again, the more
bodies involved, the more the overhead increases. Fortunately, this usually does not
happen on small projects and there is usually acompensatory increase in potential
profit onlarger projects Sodon't |t this deter you completely; just be aware of what
may happen.
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Itisnot likely that the Client will submit an Organigram (Organization Chart)
when calling tenders but you should be able to infer this information from the
contract documents or determine it by questioning the Client or the Architect
before tendering. In the case of a smal project, smply ask the Client what
consultants will be engaged and to whom they will report (who controls them).
Then make your own chart. For asmall project that you know hasconsultants(say,
Architect and Landscape Architect), you may submit your own chart with your
proposal and ask for confirmation that you have understood the management
(control) system. Idedlly, the chart would become a contract document (we shall
discuss this later under "Contracts') and any variation after implementation has
begun that materially inconveniencesyou could provideyou with aclaim for extra
overhead or an extension of time.

A frequent situation on small projectsisthat the Client may have an Architect
who employs an Engineer and an Interior Designer. On the other hand, the Client
may employ the Interior Designer by direct contract. This is comforting to the
Client but makeslifedifficult for the Architect. If the Architect has a difficult life,
you may be sure that some of the problemswill descend to the Builder. Moretime,
more overhead, less profit! The question should be asked (what consultants will
be engaged on the project and who controlsthem?).

| was engaged on a very large project many years ago where there were
inspectors from the Project Managers, Cost-control Consultants,the Design
Engineers, the Ministry that was the Client, Quality Control Engineers and
Clerks ofthe Works at every individual building operation. Apart from the
occasional brawt between the various inspectors, the job went exceedingly
well. but the P.M. was very experienced in handling that sort of overview.
Itis not for everybody.......... but it proves that it can be done.

CONTINGENCIES

There are two types of contingency to consider; your (the Builder) contingency
and the Client's contingency. The first is for you to use as you will and is not
disclosed to the Client. The second is included in the project cost under certain
circumstancesand is directed by the Client.

Builder Contingency

The contingency that you may or may not include in your estimateis based on a
number of factors. Theoretically, if you are 100% sureof al the circumstancesof
the project, then no contingency is required. In fact, there are adways unknowns
that can only be accommodated by an alowance set aside for those unknowns.
Several factorswill governthe amount you decidemight be required, such as:

4 theaccuracy of the contract documents
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theexpertiseyou bring to the preparation of the estimate

theamount of careyou are prepared to take with the estimating

the quantity of unknowns and their magnitude

the danger of overpricing by reason of casua inclusion of too large
alowances

> oD S

No matter what the number of factors, no matter what weighting you put on
the importance of each one, the important thing to remember is that there is no
reason why al projects should carry the same contingency percentage. If you
plump for 10%, you are obviously aware that it might as well be 9% or 11%. On
alarge project, oneextra percentagepoint might lose you the contract. Ten percent
seems to be a popular figurefor a contingency. Thereis no reason that it should
not be 2% or 25% - rationalizethe figure; do not just guessat it. Further, you may
apply different contingencies to different activities or trades, some are more
uncertainthan others. You will seethisin the Work Breakdown Structure.

As a consultant monitoring design proposals and production for a Government
department, | tried to overturn the concession (or was it a "convention"?that
allowed the designer to generate a contract price 10% over the budget. My
theory was and i that if you allow a 10% cost overrun, you will always get a
10% cost overrun. Although no-one could dispute my logic, | falled in my
endeavour.

So, it isobviousthat accuracy in gauging contingency allowancesis extremely
important. If you have a rotten bunch of contract documents to start with, you are
clearly in trouble. The only consolation is that dl the other builders who are
tenderingwill have the sameproblems.

The Builder'scontingency per centagevarieswith each project

First, accept that al projects require different contingency alowances.
Consider al thefactorsthat cast doubt on the smooth running of the project; if you
use the LFA, look frequently at the "important assumptions'; asthey lose their
importance during execution of the project or are overcomeby clever planning or
coordination, S0 the need for the contingency is lessened. If you want to get into
"risk" factors in detail, there are formulae for calculating them - but not in this
book. Most project managers will be satisfied to be aware of the problem, to take
great care in preparing the estimate and to rely on their own experience and
expertise to develop the proper contingency alowance. You may modify
contingencies as the work proceeds - as you overcome the unknowns, the
contingency may reduce. If you can complete the project without using the
contingency, then you have that much more profit.



Client Contingency

Tendersor proposalsthat do not have a strict format established by the Client and
that are based on contract documents that are less than complete or non-existent
(usually for renovation projects), may be submitted with a contingency alowance
for the Client to disburse as required or wished. For example, your proposal may
be presented, using the format included in Section 4 "Proposa” (which has a
genera clause coveringthe standard of work and materials). An exampleis given

below.

PROPOSAL

FOUNDATIONS

Excavate and remove spoil from site

Formwork, reinforcementand concrete, stripping & finishing
FRAMING

All framing and sheathing to roof level

Windows and exterior doors

Roof trusses and sheathing

ROOF FINISH $ 00,000
Waterproofing and asphalt shingles
DRYWALL

Install, tape fill and sand gypsum wall-boardthroughout
CABINETS ANDDOORS $ 0,000

All kitchen and bathroom cabinets

Allinternal room and closet doors

PAINTING

Prime throughout, plus one under-mat and one top-coat latex
except bathrooms and kitchen similar mats in oil paint
ELECTRICAL $ 0,000

All electrical roughing-inand finishing

Light fixture allowance ($150.00)

PLUMBING

All plumbing roughing-inand finishing

Allowance for special soaker tub ($500.00)

EXTERNAL WORKS

Aggregate finished double driveway

2' 6 wide walkway around house; broom finished concrete
Rough grading finish only to garden

GENERAL _

Clean house and site and remove all debristo environmentally
approved disposal

Sub-Total

CONTINGENCY - &%

To be disbursedonly on instructionsof the Clientin accordance
with receiptsand approved time-sheets or by prior agreement
with the Builder.

TOTAL

$ 0,000

§ 0,000

$ 0,000

$ 0.000

A design/build project creates the greatest problem in respect of
contingencies. Often, when the Construction or Project Manager
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takes over the project, a certain amount of the design has been
completed. This can be checked and a contingency assigned for
that part of the construction i might be in the range of 5-10%y)). Al
those parts that are not yet designed -per haps superstructure or an
adjacent building - merit a higher contingency. 7he most complex
sectionsmay have a contingency of 25% or even higher; othersthat
aresimpler or more traditional (landscaping perhaps) might only
require a standard contingency of 5 - 10%. The point is that
contingencyis anenormousvariable. Itisnever the same even for
similar projectsnor necessarilythe same for elementsor unitsor
packageswithina project. You ignorethis fact at your peril!

BUDGET - ACCOUNTS

Having developed a budget during the planning of the project (it is part of your
Plan of Operation - POP), you must keep careful track of it. Make sure you have
a good accounting system that alows you to identify costs against projects (you
probably have more than one project running at a time). You must be able to
assign each expenditureeither to a project (it iseasier if they are numbered) or to,
say, "equipment”, "tools" etc. which then depreciate and become part of your
overhead costs. Your bookkeeping must be clear enough that you can assign
overhead proportional to your expendituresfor each project.

Large Builderswill havethis systemin place but for the small company, it is
not a complex matter. If you employ or contract a bookkeeper or accountant, he
or she will readily calculate your regular overhead costs as a proportion of your
annual business turn-over. You will then be in a position to aways say that
overhead is a certain percentageof your project estimate - until you become more
efficient and can reduce the percentage.

Keep track of al expenditures; do not lose receipts or credit notes; do not
leave them on the dash of your pickup until they bake or blow out of the window.
Y ou must do your accounting promptly so that you can estimate disbursements at
milestones in your project or you will not know until you complete whether or not
you are makinga profit or losing money?

Savethosereceipts,invoicesand delivery dips!

One Builder | know buys al suppliesfor one project from one supplier only
and for another project, another supplier and so on. This may not be a modern
business practicebut it works quitewd | until you run out of suppliers.

If you are using a computer program to track costs it would be an
improvement to have onethat allowsthe assignment of costs on the basis not just
of projects but of dements, phases, units, tasks or activities of projects. For
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instance, you may be able to assign your equipment rentals on the basis of a
relationship between thetool and the WBS task number or estimateitem.

An example: if you are required to rent a pump during excavation because of
excess ground water, this could be considered a cost against "Foundations” or if
you have taken your WBS to amore detailed level, against "Excavation” as a sub-
task of "Foundations'. Of course, it is easier to show as disbursed from
"Contingency". While that may be technically accurate, it is a bit of a cop-out - if
you use "Contingency" indiscriminately, you will find it has become your most
important task, just as "miscellaneous’ isalways thelargest filein the officel

It is worth taking the trouble to make your WBS more detailed to permit
tracking of costs more accurately. The more accurate your cost control on the
current project, the more you will know about the next one. However, it is a
question of degree. When preparing your estimate, one consideration in deciding
how smal shall be the tasks into which you bresk down the project is how
effectiveis your accounting and your ability to track your expenditures. No point
in spending hoursor days devel oping 300 tasks and activitiesif you are unableto
monitor and account for them. So when you are making your estimate (your WBS
- see below) consider your capacity for tracking your costs during project
execution.

But remember that, the more projects you have running concurrently the
easier to miss-assign outlays. So, the more important is an adeguate accounting
system.

WORK BREAKDOWN STRUCTURE

Thisisassimplein principle as the name suggests. It is a breakdown of thework
into smaller, manageable pieces. But though smple in principle it can become
difficultto manage because of its sheer size when expanded and broken down into
smaller and smaller units. So the principa skill required in using the Work
Breskdown Structure (WBS) liesin deciding the number of levels of detail to suit
your estimating, your project organization, your allocation of resources and your
ability totrack them.

also see Section 3, "Budget/Accounts", above (pg. 72)

The WBS assists in andyzing and classifying the elements (tasks, activities,
parts, pieces, units, bits) of a project and may be used for any "project” not just for
construction projects. A bicycle, for instance, (considered as a project) may be
broken down into major categories. At the first level is the bicycleitsdlf; at the
second level are frame, motivating mechanism (pedals and gears), energy transfer
(whedls), and guidance system (handle-bars), dl of which sum at the second level
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to thevalueand quantity of the fust level, thebicycle.

In the simplest form of the WBS, these categories are shown at positions, in
rows one above the other, on adiagram or chart. By adding a third, lower row on
the diagram, you may provide a further breakdown of each of the elements of the
second level. For instance, the handle-bars may he subdivided at the third level
into stem, handle-bar, handle grips, chrome plating. Each of the other elements at
level 2 may be similarly subdivided. The WBS will appear as a pyramid with any
number of elements on the bottom row (as many rows as you think necessary and
manageable) which, when completed, will eventualy produce the top level - in
thisexample, abicycle.

Against each of theseelements, the Manufacturer (or Builder) is now ableto
assign a cost and a responsible person or group, which information assistsin the
development of budget, cash-flow, time schedule and assgnment of
responsibilities.

Simply stated, the WBS does nothing other than describe the project in a
manner that makesit easier to understand theindividual units and sub-units (tasks)
of the project breakdown and to grasp the extent of the project and also to know
what is required to completeit. Obviously, to "know what is required to complete
it" has degrees of complexity depending on the project. However, approaching it
properly through the WBS makes the project manageable. What could be more
useful than that?

M builders prepare their estimates by lising the work by area and
thgrqy bresking itpdg\?vnintotrades, such gys: 0 by

Bathroom: wall finishes
floor
plumbing
electricd
fixtures
accessories

If thislig isturned on its side with "bathroom” on the row above walls,
floor, plumbing,electricd etc., it will have exactly the same appearance
astheWBS charts you will see below. In other words, most estimates
are work breakdown structureseven if they are not thought of that
way. The examples below follow trade breakdowns rafher than area.

A WBS may beintroduced at any stage of a project; generally, the sooner the
better asit isyour best costing and schedulingtool. For those who use the Logical
Framework Analysisor Logica Framework Approach (LFA), the WBS may be
the next stage in planning. It may even be prepared in paralld with the LFA,
though the LFA isthe pre-eminent and preferred planning tool. For those who do
not likethe LFA - itis not necessary -just very usefii!
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If the WBS is prepared a the same time, it will confim and add to the
informationcontained inthe LFA but may also tend to prolong theexercise. In other
words, it may taketoo much time and be more than you need at that early stage of
project development. My preference, within a large organization, is to obtain
project approval beforeembarking on adetailed WBS.

A smdl builder will best arrive at a satisfactory planned end result by means of
the Plan of Operation (POP) (with or without the LFA) - and follow with the WBS
when detailed planning begins and you need a precise estimate to submit to the
Client.

The WBS for the Small Builder
The small builder, not using the LFA, will benefit more from preparing
the Work Breskdown Structureas soon asthe basic POP isfinished as|
hisher planning period is necessarily much shorter and ariving at an
estimate before getting too involved in the project iscriticdly important.

Thisisonemoreof those decisionsthat must be made by the Project Manager
(Builder). Some POPs (Plans of Operation) are more detailed than others (a single
sheet of paper may be a POP); some containmore unknowns. In large organizations
they are often handed tothe Project Manager when planning has been completed and
approved and implementation or executionabout to commence.

In thislatter case, starting with the execution or implementation (production)
stage, the Work Breakdown Structure may be introduced:

to assignresponsibilities (al so see Organigram)

to explainthe project to Team membersand to the Client

to determinewhat parts, if any, of the project shall be contracted out
torefineand confirmthecost estimate

to estimatehuman resource (personnel) requirements

to provide a schedulefor monitoringunits (tasks) of the project and
to define interfaces

D e e +>ee

WORK BREAKDOWN STRUCTURE BASICS

To indicate smply how universa are the principles of the WBS, let us take the
example of aproject to build abicycle. Theproject may be described as "bicycl€"
(levd 1), thesecondary units (or tasks) as"structure”, " power train”, "steering" and
"seeting” (level 2). Thisisshowninfigure 8 (pg. 76) which hastwo levelsof detail.
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figure 8

| BICYCLE LEVEL 1

Another example, this time for a congtruction prgect - showing only two levels:

figure 9

HOUSE

CONTINGENCY SITEWORKS FOUNDATIONS ROOF

And, smilarly, for an overseas aid devdlopment project that includes a
congructionelement (theprincple is Smilar for adevelopment project anywhere):

figure 10

WORKER HOSTEL

Referring for a moment to the LFA; in the last example (figure 10),
"Worker Hostel" isan "output” in the LFA and the second level tasks
are "inputs”. Note, also, that in that last example (figure 70), each of the
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four unitsat leve 2 could (and certainly would) have its own individual
WBS. Aswe are only interested in " construction contract', this unit or
task will be considered bel ow.

Each of the three previous examples may be expanded to a third leve of
detail, to a fourth level and so on indefinitely to the amount of detail that the
Project Manager determines will be required to implement the project without
creating masses of unnecessary information; and to the capacity of your piece of
paper or the memory capacity of your computer.

These lower levels al broaden the available information on "Inputs’. Their
sum, in terms of cost, across any level cannot be greater than the value of the
"Output”. Put another way, the sum of the costs at each level is equal to thesum
of the costs at every other level and to the final value of the "Output”. If | have
made that sound complicated, it redly isn't. In fact, it may be so obvious as to not
need saying. However, I've said it and no regrets!

Let us take the bicycle. If you are simply assembling four units that are
purchased from four independent suppliers, then thereis no need to bresk down
the second leve to athird because you aready know dl that you need about those
units, the design, their cost (from the supplier's quotation) and who providest hem
(thecontracted supplier).

On the other hand, if your factory produces one of those second level units,
then it is necessary to know what sub-units are required to providethat major unit.
So, assuming your factory is providing al the "power train”, you may have
"gears', "pedals" and "chain" asthird level uits applying only to the power train
(all produced in your own factory). See below (figure 11):

figure 11

The example for the house (figure 9) may aso be expanded to a third level as
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shown below, where (as an example) one task, "foundations" is broken down into
"excavation","formwork","reinforcement”, "concrete”, "stripforms’.

figure 12

HOUSE

If you aredoingthis on apieceof paper instead of a computer (and, why not?
- paper is still with us), as you develop lower levels of detail for each of thehigher
units, the whole thing canrun off the paper. So start off with a big enough sheet
or stick them all together as you go. Get lotsof paper and lots of scotch tape.

Y ou need not follow the exact layout shown above. Fit your units on to the
page any way that you can, though the "hierarchical" system used so far gives a
graphic view of thedifferent levelsof value of the units. However, the dternative
below sometimesiseasier to handle.

figure 13
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Theexamplefor adevel opment project (figure 10 - pg.76) is shown below with

"construction contract” broken down into"site-works', "buildings’, "inspection”,
monitoring (head officeingpectionand control)" and "maintenance”.

figure 14

WORKER
LEVEL 1 HOSTEL

LEVEL 2

Applying thisto a development project in one's own country" Worker
Hostel" may be " Galf Club', " Site" becomes " Property Purchase”
and the othersdo not change. 7#e principlesof the description that
follows are applicable to commercial devel opmentprojects.

The above WBS is somewhat smplisticas areall the examples. Nevertheless,
in thefirst stages of planning there may be no requirement for moretasksor levels
of detail than those shown; they may be expanded later as details of the project
become clearer and as money values, responsible parties and other appropriate
information is assigned to the tasks (inputs). You may have several different
membersof staff or consultants working on different units, al to be assembled |ater.

For this specific overseas aid project and for the benefit of the Development
Agency Project Manager (who may know little of construction and who should have
anexpert on histeam), rather than for the Builder PM, an explanationfollows - but
the Builder should al so find the analysisuseful and should follow it through.

In respect of the construction contract, we are assuming that the project islarge
enoughthat it merits being broken down into more economical " contract packages"
for contracting purposes. Some reasons may be that local volunteerscould clear the
site (SiteWorks) of small trees, rocks, fences and so on; in which case, there would
likely be no cost involved except, perhaps, the purchase of somehand tools. Insuch
acase, thenext level onthe WBS would show Site Works broken into two tasks, one
beingpurchase tools and the other volunteer labour. Onewould have a monetary
value, the other (volunteer labour) would not.
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The buildings may be the subject of one construction contract or several,
depending on the nature of the buildings, their size and the capacity of local
buildersto undertake dl or only part of thework.

I nspection is assumed to be an on-siteoperationto control the quality and cost
of the congtruction. This operation would vary in cost depending (amongst other
things) on the sequenceof operations. If severa buildersare employed for reasons
of economy or convenience, then the project may take longer because, perhaps,
the builders cannot work together on the site at the sametime - which may affect
inspection costs.

Monitoring (inspection) for this operation is assumed as a head office
operation that would vary in intensity during the life of the project, including
monitoring during the construction warranty period. That task may be broken
down for costing purposes into severa smaller activities; these activities would
appear on the next lower level of the WBS.

OTHER INFORMATIONINTHE WBS

The usefulness of a WBS becomes even more apparent when it is realized that a
wedlth of additional information can be assigned to each task and/or activity at
each level of the chart. The obvious vaueof the WBS beyond organization of the
project - its potential for assistingin estimating and budgeting - becomes clear.
Each task or activity (or unit) has a cost or value. This can be assigned on the
simpler charts as an elaboration of the box that contains each task, so for Level 3
on the precedingdiagram (figure 14):

figure 15

Further useful informationis easily added, for instance, the party responsible for
thework, thus:

figure 16
| S TEWORKS '

510,950
[ Contractor |

And even moreinformation:
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1 $10,950 1 Genera Contractor 1

The more complex the chart becomes, the more you must resort to acomputer
to control the WBS. For instance, trying to develop an implementation schedule
directly from the duration times shown on a WBS would not be rationa if for no
other reason than that many tasksrun in parallel. A critical path analysis becomes
essential in such an instance. Critical paths were, at one time, elaborated by hand
on huge chartsthat covered entirewalls; not only wasthisdifficult, it tended to be
inaccurate as modifications increased and new inter-connections were made. A
computer program will do the work now with a degree of security - aslong asyou
feed it theright information! (Always keep a print-out) Sometimesyou may have
to draw out the diagram first in general outline to get a sense of what you are
doing.

Breaking down the task shown above (Site-works) into smaller elements or
activities, the detail could be made more specific at each additional level. For
instance (omitting "durations"):

figure 18

LEVEL 3

LEVEL 4

LEVEL5

The purpose(s) for which the WBS is to be used governs the amount of
information that should be shown or produced. If it is smply to demonstrate work
assignment, then thereis no need to show cost items and perhaps not even task or
activity numbers. If you want to explain how the budget was generated, then
clearly costs must be indicated. The important point is to get dl theinformation
that will be really useful into the computer. And even more important is not to
develop information that no-onewill ever use or need.
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Too much information can be mor e danger ousthan too little

Too much information is more dangerous than too little; in the case of too
little, there is usualy a basis from which to develop more. If thereis too much
information initially, you may never be able to sort through it and find what you
need. This is a very real danger and has happened al too often. Of course, the
more complex the chart becomes, the more important becomes the computer and
theability to useit properly.

Another point; if your detail expands to near the maximum capacity of your
computer, you either have a program that runs so dowly asto be an agony or you
run the risk of over-loadingand crashingthe program. It is disastrousto lose dl
those hoursof work smply becauseyoutry to cram too much into your computer.

Do not put moreinformation intoyour Work Breakdown Structure
than you need or than the computer can handle

SUMMARY OF THE WBS

The"art" of the Work Breakdown Structure(WBS) isto decide the levd of detail
that is required for the project. It varies with a number of factors such as the size
of the project, the type of sub-contracting, the number of sub-tradesinvolved (in
the case of construction) and so on. In the examples given so far, a maximum of
three horizontal levelsof the WBS are shown.

Referring to the examplein figure 9, thereare 7 tasks or units at leve 2, of
which oneis" Contingency", plus 6 major "packages’ for the house. Theoreticaly,
it is possible to sub-contract the whole project by writing 6 contracts for these
"packages". In such a case it would be very important to ensure that everything
were covered. The only task for the Genera Contractor would be supervision and
administration. That could be shown asthe sixth package at that level but, during
these preliminaries, it is assumed to exist Wwthin the first level. "Contingency” is
shown as a separateitem because it may be substantial in both scope and cogt,
depending on what is likely to have been missed in the contract "packages’ (it
could also be applied at the next lower level to each task).

Stage 2 of this WBS, shown in figure 12 indicates "Foundations" broken
down into 5 smaller units (or "tasks") at the next level of detail. Potentially, each
of these 5 items could be broken down further. " Sitework™ may show at the next
lower level as "Clear Site", "Mass Excavation” and "Blasting”. So at this third
level, we might assume the possibility of at least 3 activities for each of the 6
abovewhichwould be 18 for that level.

Extrapolate this and one could guess at 18 times 6 activities at the next and
final level - atotal of 108 activities. Inredlity it depends on how the projectis
estimated, how it is contracted and how it is monitored. No point in listing 108
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items if there is insufficient time and personnel available to make sure they are
performed and performed properly once the project startson site. (Note that asyou
reach lower levels of the WBS, each subsequent breakdownwill be more and more
detailed).

Asit happens, figure12 shows5 activitiesfor "Foundations' at level 3; using
that as a guidefor al the tasks at level 2 would give a total of 300 activities a
level 3. You can see how soon thisgetsout of hand!

The WBS isyour main estimating tool. The more detailed, the more
accurate but also the more difficultto handle. You redly cannot avoid
using a computer if you need to make repeated calculationsd an
estimate. A ssmplespreadsheet program will usualv be sufficient.

"Site-works' is enlarged in the example (figure 18) to show the information
usually attributed to each package of a WBS, namey "responsible party" and
"codt". If every itemis costed at thislevd, then the total cost of the project can be
readily calculated. The amount of detail shown is not usualy required in
residential construction but becomes useful in multi-task projects (amultiple
housing project) where the tasks are not identical or where there are variations, for
instance, in depth and type of excavation, giving different costsfor some elements
of each house.

When aproject may potentially be splitinto anumber of "packages’,the WBS
may be considered in aslightly different way. The essentia requirement isto relate
it toyour contracting methodology.

As an example, let us suppose that the overseas development project
previously described (figures 10 & 14) is a substantial construction project of
several buildings, a"Worker Hostel" comprising 4 large distinct buildingsand a
community centre. In figure 14, this eement of the total project is shown at level
2 as "Congtruction Contract". It is broken down into 5 tasks at level 3 ( the next
lower leve) - "Ste-works', "Buildings', "Inspection”, "Monitoring”, and
"Maintenance". (If this is beginning to worry you - don't letit. It isreally simple
logic and | hopel have not madeit complicated!)

This "Congtruction Contract" is, in effect, a sub-WBS of the overdl
development project. In a typica project management "Team", different team
members would be responsible for the units at level 2 - a financia expert to
organize the "loan", the Project Manager would take care of the "management"
element and the Field Supervisor would probably manage the "site" task which
was to comprise both volunteer labour and purchase of some hand tools. This is
of no conseguence to the "Builder" (building Project Manager) who is
estimating and organizing only the " Construction Contract” .

Figure 19, on the next page, takes "BUILDINGS' from leve 3 of figure 14
and startsit in thissub-WBS asbeing at level 1. It isfust broken down into major
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units (sub-projects) of 5 separate buildings. Each of these will again haveits own
WBS; theexampleshows "Building1" as being split at level 3 into 6 magjor tasks.

Now the expert must decide. Isit to be tendered as 6 sub-contractsor is it,
perhaps, to be handled by Construction Management (CM) techniques?- in which
case adetailed further breskdown would be required to a considerable number of
additiond levels. If it isto betendered as 6 sub-contracts, the WBS can stop at that
level (3). Thereisatemptationtodo just that - the easy way!

figure 19

Leveal 1 |- BUILDINGS

Level 2

COMMUNITY
CENTRE

Would this project be even easier to manage if broken down into 5 separate
"contract packages' at level 27 The answer depends on practical administration
problems, contracting methodology and site control conditions.

This is where the intuition and experienceof the Project Manager (or his/her
advisor - if the PM is non-technical)isimportant. It isimpossiblefor this book to
indicate solutions because the answers vary for every project and every
organization implementing the project. However, some of the complicationsthat
may occur are described below.

Administration

If you have a computer with alot of memory, the amount of detail (the number of
tasks and activities) should not be an impediment to handling the project as a
whole (thatis, the 5 buildingsor " contract packages' in one WBS).

If you are restricted to pencil and paper, it would be easier to arrive at a
budget by splittingthe projectinto "packages'; then smply add thetotals. It would
also be easier thisway to schedule the work when construction starts. Y ou would
need 5 scheduleswith 5 start datesfollowing each other.

On the other hand, if you want al the work to proceed at the same time
(concurrent packages) dividingit into 5 "packages’ with individual WBSs makes
it more difficult to assign human resources (personnel) becauseit limitsyour view
of the whole project at any one time. It does not provide a complete "overview"
of the project. It also requires a clever cross-checking and scheduling system for
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the procurement of materialsin order to take advantageof bulk buyingfor thetotal
project. Of course, agood computer programwill do thesethingsfor you.

Contracting

It might be convenient to contract the5 packagesto 5 general contractors. Thishas
the disadvantage of probably increasing total cost by reason of 5 overhead
organizations and profit mark-ups. It also could create site control problems
because of shortageof physical space on thesite as each contractor would need an
office and storagespace (for equipment, access, materialsetc.). On theother hand,
properly controlled, all working at the same time, it should expedite completion
of thework.

If the entire project were managed by one Genera Contractor (GC), there
would be a theoretical saving on overhead and even on profit. It would be less
costly, too, in sub-contracting terms because the GC could have trade sub-
contractors moving sequentialy from building to building. But this might extend
the schedule of construction by not having the advantage of work proceeding on
al buildingsat the same pace at the sametime.

SiteControl

Inspection costs are likely to increase if contracting is by 5 genera contracts.
Assuming that construction progressis roughly in parallel for each " package”,then
al trades would be working on 4 smilar buildings a the same time (the
community centre would most likely be different in respect of trade percentages
of cost). This could mean that inspection requirements are more demanding, in fact
that another half-inspector is required. As half-inspectors are not generdly
available, it means either doing without, taking on a wholeinspector and spending
more money thereby or finding a competent part-timeworker.

Thisis bad enough from the point of view of thebuilder, developer or genera
contractor but also becomes a problem for the Project
Manager running an overseas or even a home-based
develac?pmmt. Rgmoteness from the site is naturdly THE WBS
worrying. There are not always competent supervisors or AND THE
inspectors availablelocally. Doesthismean moreinspection COMPUTER
from head office, more overseas or other long-distance
travel costs and so on? All of these considerationsapply to
one degree or another to development projectsin your own country; a project in
the next state, province or county can be difficult to monitor and more costly in
termsof overheads.

The answer to al these questionsisto prepare aseries of WBSs that examine
the variationsin management technique and contracting practice. If the project is
anything more than minimal, this becomes hell without a computer program. So,
if you are considering any project that suggests the possibility of requiring to be
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split into packages, make sureyou have agood computer program available- most
of them have "what-if' scenarios. But, don't forget that the computer is your tool.
Only you can giveit useful data and useful variables. The availability of asuitable
computer program and a competent operator could be a critical factor in deciding
whether or not to split the project based only on the assignment of personnel.
Ultimately a decisionis required. Thisis the hard part: al the data in the world
cannot replace the experience that makes that decison possible. An experienced
and intuitiveProject Manager is worth his/her weight in lap-top computers.

The above example serves equaly for a Project Manager working for a
Builder or Contractor as for a Project Manager of a property developer or
development agency (NGO). For that matter, a manufacturer would encounter the
same problemsin adightly different context.

| apologize for hedging all this around with "should”, "could", "may",
"potentialy”, "perhaps’, "on the other hand" and so on. But the point isthat it is
important to be aware of the problems, how each variation in one management
element "may" create a problem in another.

A saving in contract costs might mean an increasein ingpection. You might
think that an increasein inspection wst is not likely to be a mgor item and you
may be right. But it has often happened that the anticipated increaseis so small
that management ignoresit as a requirement or, perhaps, a suitable person might
not be available (reliable inspectors are very hard to find) and, consequently, not
being properly considered and not having an adequate budget, the work is badly
performed resulting in either delaysfor remedia work or additional charges, some
of which rub off, oneway or another, on to the Client and an unanticipated cost
is generated. So a higher project cost is generated due to short-sightednessin a
simple matter of inspection. This is a frequent management error. Do not let it
happen to you.

Budget and Resources

Computer programseliminateor at least minimize possible budget problems that
occur in traditional paper-generated budgets when projects are split into packages.
The problemswith paper are mainly logistical; the possibility of error increasesas
figures are transposed from packages and assembled into totals related to the
authorized budget. With care, there should be no problem but a computer does it
more reliably. | repeat, thisis not guidance towards a solution but a statement of
some of the factors to be considered. To summarize some important points. In
consideringwhether to divide a project into " packages' (sub-projects) examine:

¢ theProject Manager's capacity to managethe project as a sole project
¢ feashility of several GCs operatingonthesite a thesametime

¢ inspection personnel availability

¢ possible cost increasesdue to multiplecontracts
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¢ possiblecostincreasesin remedia work duetolack of inspection
¢  head officemonitoring costs - offer assumed to be part of " overhead"

and a so:
¢ insurance problemsdueto conflict between packages(thisis asubject in itself
beyond the scopeof this book but keep it in mind).

APPROVALS

All Buildershaveto facethe possibility of delayscaused by "approvals” at various
levels and by various organizations. Both large and small Builders and developers
need approvalsin respect of

planning permission

building permits

inspectionsof Authoritieshavingjurisdictionover the work

materia and equipment samples

shop drawings

interim payment certificates

Sitelnstructionsand ChangeOrders

as-built drawingsand specs

final gpproval of the Architect or the Client - if 7t is a design/build project, the
approvalsare even more demanding

And within a large building organization there are internal approvals at
different levels of authority through al the planning and construction phases
(Boardsof Directors, Supervisors, Committees).

My book "incredibly easy project management”" devotes a few pages to this
subject as it is found in a bureaucratic or commercia environment. For now
consider that, if you know there are going to be "approvals' required, then you
must plan for them. Make sure that those doing the approving are aware of the
requirement and when it or they will be required. Weigh small points such as the
intrusion of a week-end into the approval process (don't ask for an approval on
Friday afternoon!). If Board of Director approval is required make sure you have
documents ready for their regular meeting. Do not be satisfied with advising an
"approver" just once; make sure he, she or they is/are constantly aware that the
requirement is approaching and that failure to decide will jeopardizethe project.
Be persistent.

For the small builder especidly, the most difficult "approva" to obtain is
often that of the Client for finishing materials or fixtures. The Client tends to
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procrastinate or change its mind. What type of tilesfor the bathroom, the pattern
for the vinyl floor-covering, the paint colour in the living room, dl the dozens of
things for which there are a hundred alternatives. Make sure that the Client knows
of these approvals ahead of time and make sure you get them as you need them.
This is your responsibility, not the Client's. If the Client misses appointmentsthat
have been clearly and adequately notified and confirmed, write claiming an
additional cost of supervision, transport, etc. plusoverhead and lost profit.

In respect of notifications, should you not receive a response to a

proper nohfication to any party (Client, Consultant, Contractor),

write, with sufficient lead-time, saying that you will proceed as

outlined unlessrotified in writing fo the contrary Always make sure

that the notification has been received - courier or mail receipt.

COORDINATION AND INTERFACES

SITE COORDINATIONMEETING

Bringing your sub-contractorstogether in a productiveworking relationshipis not
adways easy. Aten they do not know each other; if they do, they may be
unsympathetic toward each other. Perhaps your contracts with them will not be a
significant part of their work load. For which reasonsit is important to plan asite
meeting well in advance to introduce the schedule, to develop the interfaces and
to establish your supervisory techniques. This is a good time to introduce the
organigram if it has not aready been done, especidly if there are consultants
involvedin the project.

| do not suggest you try this for a smadl improvement (renovation/addition)
project but anythmg substantial that involves severa trades and any unusua
aspects, such as the unknowns in large renovations or additions, deserve
discussion between those involved. It is standard practiceon large projects. Do not
neglect it on smaller onesthat are anything other than absolutely straightforward.

INTERFACESFOR ADDITIONSAND RENOVATIONS

The interfaces on a standard house consgtruction are generdly well known. Y our
Subs will relate to the schedulein a standard and generaly acceptable manner.
Renovations and additions are not the same. The connections between existing
services and new have to be carefully considered both to avoid inconveniencing
the Client and to ensurethat the different trades work in aproper sequence. Try to
show these interfaces in your schedule; bring them to the attention of the Subs at
the first coordinationmeeting; writeamemo if that istheonly way you can get the
information out. Do not rely on a ‘phone call or a message on an answering



machine. Anything significant in respect of coordination must be written
somewhere - and must be known to be communicated. Check to make sure the
informationarrived and is understood.

It must bewritten! It must be known to be communicated
LABOUR-ONLY CONTRACTS

If the Builder is providing materialsto a "labour-only™" Sub-contractor, ensurethat
materials arrive on time. The schedule will have been discussed; the ddivery of
materias should be planned to meet the needs of the Sub. If the Sub is there and
the materialsare not, there could bea chargeto the Builder for lost time.

INSPECTIONSAND APPROVALS

"Approvas' have been mentioned above. Make sure that Sub-contractors are
aware that they areknown and scheduled. As often as not, it will be the Sub that
determines technical inspections (electrica and plumbing) - within the Project
Manager's schedule. The Builder/Project Manager will make sure they fit the
scheduleand that everyoneis aware of them.

CONTRACT ADMINISTRATION DOCUMENTS

The first site meeting is a good opportunity to demonstrate Site instructions and
Change Orders. There is nothing unduly complex about either one but familiarity
will make them more acceptable. If you intend to retain proper control of the
project, they areessential and your Subs must be aware of their existenceand their
nature as early as possible.” More paper”, you complain but you must do these
things.

also see Section 4" Documents” (pg. 129)

SUPERVISION

PLANNING

Take account of Supervisionin your Plan of Operation. Make its impact clear in
your Sub-contractsor Purchase Orders - make sureit is obvious - that the Subs
know that proper supervision is important to you as a Builder, that it is going to
happen, that you will be on the site to assist al concerned in integrating the
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different trades and will make sure that everything is done properly. The best
occasion to convey thisemphasisis at the site coordination meeting of your Sub-
contractors.

If the projectis very small and a site meeting not reasonable, you may convey
the message in your fiial negotiation with the Sub by saying something
inoffensive but obvious such as "7 shall be spending a lot of time on the project
and shall give you whatever assistance| can to make your job easier. | shall be
keeping a close eye on the other work to make sure that you are not hindered in
any way.” Themessageisthat you will spend alot of time on the site and will be
keeping an eye on everybody. The Purchase Order in Section 4 leaves no doubt
that the Sub-contractor must perform properly and that he/she may lose the
contract should performancebe |ess than expected. The Generad Conditions of the
Builder's contract with the Client are equally forthright and, as they should be
reviewed by the Subs, makethefact of compliance even clearer.

The Supervisor (or Project Manager as Supervisor)is responsible for many
less-than-obviousthings that, if you develop a job descriptionfor the Supervisor,
may be described in an introductory phrase such as "...... ensure compliance with
the contract documentsin the execution of the work and take all steps necessary
to createand maintainaproper environment for the integration ofel ements of the
constructioninto the Work”.

This broad phrase and what it implies should be under stood as necessary by
the small builder/contractor and should be established by the large contractor as
a part of the job description contained in a Procedures Manual. For alarge project
with several or many supervisory staff (and particularly on a Construction
Management project) the Job Description should be prepared to include, as a
minimum, thefollowing:

4 Report to - the personimmediately superior - only oneperson

4 Responsibility - a broad descriptionof the Supervisor's"accountability” - this
isnot a list of activities

+ Activities- the actionsrequired of the Supervisor;  "ATTITUDE"
the operationsto be performed AND

4 Report Procedures - oral and written reporting
requirements- to whom, about what and how often  SUPERVISION

This is where "attitude” is important. The Supervisor should want to ensure
not only that the work meets the standardsof the contract documents but al so that
the work site is safe, that it is clean (to the extent possible), that it does not
inconvenience adjacent properties or public access, that necessary insuranceisin
place, that the workers have all their legally-mandated facilities, etc. Supervision
is not simply an exercisein over-viewing activities; it is also an active pursuit of
preparatory activities that permit the Work to proceed as it should. For which
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reason it must be thought about during the planning phase.

Supervision isalso a preparatory activity
PROJECT DIARY

If the project is large enough it should have its own di ary (“large enough™ by my
definition means when you have at least one supervisory person on-site for about
66% of his/her time). Smaller projects will join their companionsin your current
diary (of course, you have a diary, don't you?). Note down all the critical dates
before the project starts; milestone achievement dates, major deliveries, meetings,
early and late datesfor Client selection of materials, ete. Activitiesor tasks that
you consider critical to the success of the project should be flagged afew days or
a week ahead of time by another di ary entry such as " Cabinet installation next
Tuesday, July 18" . Therewill be an entry on the date itself.

Flag essential decisionsinyour diary

It is incredible how few smal builders and contractors take the trouble to
forewarn themselves in thisway. How long doesiit take to make such an entry ? -
just afew seconds. It can save you big headaches. It can aso warn you if the
project is dipping behind schedule. If you do nothing else that this manua
recommends, at |east keep a business(i ary and/or aprojectdi ary!

CONTRACTS

An orderly mind in a Builder allows him/ker to see things in their legal context.
Any financial relationship between two parties is governed by the terms of an
agreement or by common law (traditional precedents). So if a builder/contractor
asks someoneto do something for which payment is or will be given, a contract
existsin alegal sense- an"ora" contract.

If aproblemoccurs, asalast resort one party may sue theother and the courts
will resolve the dispute based on the law of the country or district that has
jurisdiction over the work and what is "reasonably” understood to be the
agreement. You don't want the problems associated with disputes, so oral
contracts are a bad idea. Always make sure that the agreement iswritten.

No matter how careful either party is, there is dways the possibility of
disagreement. The most complex and detailed written contracts are open to some
degree of interpretation. However, common-sense demands that you try to
minimize the problems. Common-sense a so decrees that you have to be rationa



92 project management for Builders and Contractors

in developing contracts; thereis no point in paying a lawvyer $100 to produce an
agreement for work valued at $300. So let common-sense prevail. But do not
persuade yourself that no written contract is necessary. Some sort of formal
agreement is required for every business relationship no matter how small the
transaction.

For the Builder, this means that theremust be aformal agreement with the:
¢ Client ¢+ Suppliers
¢  Sub-Contractors ¢ Employees

All businessrelationshipsrequirea formal, written agreement

CLIENT

The major problem with a Client/Builder contract is deciding how much detail is
required. Clientscontemplatingsmall projectsare often made nervous by alengthy
document even though it is as much or more to their advantage as to that of the
Builder. Most professional organizations of architects, engineers and contractors
associations in different countries, states and provinces have standard documents
that can be adapted to most requirements.

| recommend that even the smallest project have such a contract, no matter
how unwieldy it may seem. If you want to make it less frightening, have the
Generd Conditions(usually the most extensive part of the contract) printed in very
small typeon both sidesof the paper sothat, at least, it is not bulky. An adaptation
of some of these contract formatsis included in Section 4 in this book and is aso
available from the Publisher on a computer disk (WP6.0a). (I have used
trandations of this particular contract format in both Costa Rica and Portugal.
The only major adaptation being referencesto their overriding national codes.)

This is your most important contract and there are certain essential elements
that al such contracts, longor short, must contain. They are:

4 Agreement - this is the part that is signed and tells what the contract
comprises - documentsetzc.- and what isits value

Scope of Work or Descriptionof the Work

Contract Price- in the Agreement

Terms of Payment

Genera Conditions

Supplementary General Conditions- sometimes

> S > >

If there are drawings and specifications, they will also form part of the
contract and will be listed in the Agreement. They should also be
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initialled by both the Client and the Builder who will each have one
original copy of the fill contract documents. Other copies of the
drawings and specs are provided to the Builder for usein the actual
construction - customarily about 5 sets. For medium and large
projects, ! also prefer to attach an Organigramif there isno indication
of the organizational structure by the Client or the Architect.

If you are not accustomed to stipulating al thesethingsin a contract, do not
be dismayed by them. Thereisredly very littletoit. Bereassured that:

¢ the Genera Conditionsmight giveyou trouble if you had to write them from
scratch but someone el se has dready done that for you

you know what the Scopeof Work is becauseyou have made an estimate
there is no problem with the cost of the work (again, becauseyou have made
anestimate) and .......

you know that you want paymentsas thework proceeds

supplementary General Conditions are a rarity in small projects and pretty
obviousin their implications

<> &

<> &

What you do have to take carewith is how you present the information; alittle
extratrouble at the beginning - getting your documentsin order and neatly typed
isimportant. Therewill be examplesin Section 4 of this book.

One moreimportant point for thesmall Builder. The contract format provided
in Section 4 may seem more than you need. The Proposal format in the same
section may seem insufficient. Y ou may decide that something in between would
be suitable. | advise you not to try to achieve that by eliminating clauses of the
General Conditions that you may decide are not applicable. The long contract
coversal your needs; the proposal format i s acceptablebecause it doesnot pretend
to be somethingit is not. Messwith thelong format and you are amost guaranteed
tolose an important clause. Thereis such athing as Murphy's Law!

SUB-CONTRACTORS

Probably the easiest way to handle a sub-contractor agreement is to issue a
Purchase Order that describesthe work and add something such as.

"This contractor agreesto performthe work described in accordance
with the regulations, codes and standards of good workmanship
governingand appropriateto thistrade. This contractor under stands
andacceptsthat the terms and conditionsof the contract governing the
agreement between the Client (Owner) and the General Contractor,
shall apply equally to the terms of this Agreement':
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The Purchase Order included in Section 4, "Documents’ coversthisin amore
genera but equally demanding form.

The contract between the Client or Owner and the Genera Contractor will
contain clauses that make clear the relationship of the Client to the Sub-contractors
- there isnone - but that is spelled out in the Generd Conditionsof the contract.
The Subs should aready be aware of this (unlessthey are complete amateurs) or
be made aware by supplying them with a wpy of the General Conditions. This
redly is not abig deal. Most small trade contractorson small projectswill consider
the whole procedure a littlehysterical, will probably not bother to read the General
Conditions but, you, the Builder, will have covered yoursdlf by supplying the
information,

Often, a Sub-contractor will make a proposa or give you an estimatein a
format that Ssmply requiresyour acceptance by a signature. Thisis acceptable but
you should go further and note on your acceptance that the General Conditionsand
the Schedule also form part of the Agreement with the Sub. If the Sub has not seen
them, attach them to your acceptance. It is still better to use your own Purchase
Order, perhaps attaching the Sub's estimateto that document.

SUPPLIERS

Most material suppliers dready have established terms for the purchase of goods
and supplies. Often they are outlined on the back of either a deivery slip or an
invoice. As a matter of palicy, you should make a point of asking your mgjor
suppliersif they have any specia termssuch as acceptance of materia returns and
re-stocking charges. If you don't like the terms, thereis not alot you can do about
it other than change suppliers.

EMPLOYEES

This last oneiseasy enough asit is covered by the labour laws of every modem
state. If you don't know them and/or are not abiding by them, you are dready in
deep trouble. If you thought that you did not have a contract with your employees,
you had better talk to alawyer or an accountant.

SUMMARY

Tosummarizethemain points. A Client/General Contractor contract should have:

4+ acceptable legal contract format

¢+ description of thework

¢+ pricefor thework

+ time(execution) schedule- thisis sometimessimply dates to commence and
finish but a detailed schedule is preferablefor both parties
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4 organigram (organization chart) - not a legal requirement but strongly
recommended

A Sub-contractor contract should have:

purchase order

description of thework

pricefor thework

time schedule

copy and acknowledgement of the General Conditions of the main contract

CONTRACT TYPES

A contract can bewhatever the parties agreethat it shall be. Nevertheless,it dways
falls within the lega context of the Government of the country, state, province or
whatever sovereign body applies the law. In respect of payment, there is also
considerablevariety. Some of the more common formsare:

PR I

4  Stipulated price- sometimes called lump-sum
4 CostPlus

4 Timeand Material plus Overhead plus Profit
4  Timeand Material plusFee

4 Construction Management Fee (see below)

STIPULATED PRICE

Perhgpsthe most commonformat and the most popular with the Client becauseit is
the most dearly defined with all the conditions, total cost, duration, etc. known before
the work commences. The disadvantageto the Builder is that he or she generdly
builds an essential cushion (contingency) intot he price to take care of errorsand
omissonsand, in acompetitive bid, this may push the pricetoo high. The amount of
thecushionis a product of

the quality of the contract documents

the certainty of the Builder of his/her estimate

whether the Builder has been ableto obtain firm estimates from the Subs.
how badly you, the Builder, want t he work

and afew other things

L R 2R 2 B 2

Stipulated priceis particularly difficult for the small builder who is working
without adequate contract documents on an additionor arenovation. In such acase,
oneway to escapethe danger of under-biddingisto include™Lump Sum Allowances'
(or Prime Cost Sums) for itemsof which you arein doubt.
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In the Proposa you might write, for instance:

"All electrical work to applicablecodes and the requirements of authoritieshaving
jurisdiction (ZumpSum Allowance $860.00).

The$860 isincludedin thetotal priceas are any other Lump Sum Allowances
(LSA). Should thework for that particular item cost |ess, the differenceis returned
to the Client. Should it cost more, the Client is expected either to pay the extraor
reduce the contract specificationto meet the amount of the LSA. The Client must
be notified well in advanceif the LSA isfound to be insufficient - he/she must be
given the option of cutting down on something.

COST PLUS

The least desirable type of contract, in my opinion. The Client may find it
acceptable at first but usualy the charm fades as the cost rises. A large Builder
may find it acceptable becauseoverheadis arelatively smaller percentage of cost
thanitisfor the small Builder. A Builder/Contractor of substantial reputationwho
can be rdied upon to perform the work according to the prevailing acceptable
standards is in a position to establish a "chargeout" rate for his workers that will
takecareof al overhead and incidental costs with amargin included for unforseen
costs. Add 10% profit and that is agood deal. However, for most of the industry,
the base rates to which percentages areto be added is liableto be the subject of a
lot of discussionwith the Client.

If thesmall Builder is prepared to accept a mark-up of, say, 15% plus 10% he
or she may get the contract but lose money. A rational charge should be about 25%
for overhead and 10% for profit. Even at this, the amount of supervisory time
devoted to cost pluswork is so high asto make the profit doubtful. An aternative
is to include a charge for supervisory time which would be " cost plus supervision
plus profit*. The Client is morelikely to accept this than the 25% plus 10%. I have
done cost-pluswork as a Builder and hated it. | have supervised cost plus for a
very large Contractor that madeamint at it!

Obvioudly, there are no norms that apply to every project, every Builder and
every Client. Thisis smply a warning to look carefully into the implications of
"cost-plus’. Make sure that the Client understands the meaning of the term and
make it clear what he/she is payingfor and if thereis an "upset” limit on cost. For
yourself, be sure that you understand the financia implications of what you are
offering. Cost-plusis not necessarily or evenusualy aquick routeto alargeprofit.
It sounds good and, properly planned and considered, may be agood dedl. Before
you sign the contract, make sure you may reasonably anticipate a profit.
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TIME AND MATERIAL - Plus Overhead Plus Profit

A method that is fair to both parties but time-consuming in administration. All
time-sheets haveto be authorized by the Client or the Architect. All materialsmust
be checked onto the site or be seen to be included in the work; an agreed overhead
and a profit as a percentage of the cost is added to the Time and Material. The
method precludes the use of Sub-contractorson the basisof alump sum bid to the
Generd Contractor - they must providetime-sheetsaso. All very cumbersome but
rational. Not often used for a variety of reasons - one of which is the obligation of
the Client or his/her Agent to verify al time-sheetsand material deliveriesad the
essential requirement of ensuring that the materials and labour are redly
contributing to this project and not someother.

TIME AND MATERIAL PLUSFEE

Similar to the preceding method but a fixed fee is agreed for the supervisory,
overhead and profit elements of the contract. An "upset” final cost of time and
material is usualy stipulated in the contract - a sum that will not be exceeded
without authorization of the Client. It is still necessary to monitor time-sheets and
materials but the Client knows the amount of the overhead and profit in advance-
unless the upset figure is exceeded by authority of the Client. In which casethefee
should be increased. Again, agreat deal of inspectionis required by the Client or
the Agent.

also see Congtruction Management, " Fee Structure” (pg. 102)

CHANGESAND INSTRUCTIONS

A contract may be modified or extended by an instruction from the Client or the
Client's Agent. This should never bejust by word of mouth. It must be written.
This appliesto al contractsand contract changes, large or small, to al Builders
and Contractorslarge and small.

More trouble and bad feeling is caused by the acceptance of an ord
instruction than by most other interchangesbetween Client and Builder. Often it
is either too much trouble or too difficult to describe or thereis insufficient time
or there is no proper format or no system in place or a dozen other reasons that
make writing an instruction an inconvenience.

If it is too difficult to describe, then there is little chance of the required
change being interpreted to meet the approval of the Client. This is one of the
things that all Buildersmust learnto do well. In fact, it is moreimportant to the
Builder doing an addition or renovationthan is the case with alarge project where
the cost of an error may be absorbed. A change that goes wrong can end up being
asubstantial percentageof asmall contract'svaue.
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SITEINSTRUCTION

In Section 4 of this manua is a Site Instruction format. Have some printed or
photocopied and keep a supply of them handy. If the Client wants something that
isnot in the origina wntract, writeit out in sufficient detail to eliminate doubt as
to what is being requested and provided. Y ou don't want to hear "That isn't what
| wanted" after thework isdone. If it is possibleto calculatethe priceimmediately,
include it; if you know it will extend the wntract time, say so. You are not
required to be specific about schedul e extension because the Site Instruction will
befollowed by a Change Order whenyou have thetimeto doiit.

If it is not possibleto quote a price immediately, you may write "Subject to
confirmation by Change Order”. Get the Client to sign the Site Instruction. |
cannot emphasize too strongly that any interchange between Client and Builder
that involvesachangeto the Contract must beinwriting.

Then prepare a Change Order as soon as possible and submit it with the price
breskdown and any extension of schedule. You may find that the Client has
changed his or her mind after seeing the price but, at least, you will both know
whereyou stand.

All contract changesmust be authorized in writing

CHANGE ORDER

A Change Order is a customary method of modifying a contract by agreement
between the Client and the Builder/Contractor. It describes the change and
justifies the cost (it could be a credit, an extra or no change in price) and the
extension or reduction of time, if thereis any. It also shows the original contract
priceand the cost of al the Changes, added up to justify therevised contract price.
There is a format in Section 4, "Documents’. Although this is the official and
proper way of keeping arunning check on both the work and the cost of the work,
the Site Ingtruction, if priced by the Contractor and signed by both parties, is also
a contract document and sufficient of itself to validate the extracost; but it should
be followed by a Change Order to up-date and confirmtherevisedtotal cost of the
work.

CHANGE ORDERSIN CONSTRUCTION MANAGEMENT

Thenoteworthy thing about Change Orders under Construction Management (CM)
is that there are usudly a lot more of them. By the nature of the wntract thereis
more opportunity for the Client to have second thoughts. Also, CM is often
employed for design/build projects which inevitably incur a good many changes
or modifications to the work. Many of these changes will be originated by the
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Construction Manager whose task it is to integrate the work of multiple
Contractors and to lessen the impact of conflict at interfaces. A Change Order is
the easy way of accommodating elements that have been missed either from the
drawingsor the scopes of work. Because it is anticipated that all partiesmay flag
arequirementfor change, it is necessary to have adocument that startsthe process
of identifying, costing and approving the change. For this purpose we have the
Reqguest For Change (RFC) whichis described below.

REQUEST FOR CHANGE

As previoudy mentioned, Construction Management is a technique suited to and
often used for design/build projects. In order to keep the project moving, all
groups (managers, contractors, inspectors, wnsultants, etc.) are urged to operate
as a Team and to cooperate in pin-pointing any missing eements or faulty
interfaces.

To speed any correction required, all players are urged to prepare a " Request
for Change' (RFC). Thisis aformthat describesperceived errorsor missingwork
and suggests that a Change Order be issued. Most RFCs will originate in the
supervisory and inspection staff of the Construction Manager but everyone is
encouraged to follow the procedure. The RFC is passed to the CM Project
Manager who verifiesthe need and proceeds as for a Change Order.

There was a builder who would not make any changes until all the
work included in the original contract was completed. It usually
happened that, by that time, the Client had either changed his/her
mind or the expense and destruction involved was too great to
contemplate. Needless to say, this requirement was justified by a
clause inthe contract - the average Client believes he/she knows what
he/she wants when the contract is signed. The Builder assured me that
he made very few changes.

CONSTRUCTION MANAGEMENT

"Construction Management” refersto the disciplineor profession of the manage-
ment of construction. In other words, the employment by a Client of a manager or
management company on afixed or variablefee basis to conduct al the functions
of the Client, in respect of construction, on behaf of the Client, employing
individual contractors by direct contract between the Client and the Contractor.
The public and some contractors generally misunderstand the implicationsof this
management methodology but it seemsthat the Client often prefersit because:
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it givesthe appearance of aknown ultimatecost, at the sametime as

an apparent assuranceof the quality that the Client wants

the Client has direct accessto all the accounting(cost control)

it eliminates some of the profit motive that the Client believes drives most
contractors - thisreassures the Client of an honest job

> > > &

alsosee" Qual ity Assurance' (pg. 705)

To comment on the four pointsabove:

4+ the project usudly costs more than anticipated because the Client has more
freedom to change hisor her mind = acostly exercise

4 quality assurance usualy costs a lot more than the Client is prepared to pay
or the Construction Manager is prepared to acknowledge

4+ true but can the Client really appreciateits on-going significance?

4+ because of the potentia for Client-initiated changes, there still is achance for
extra profits, perhaps not for the CM but for the trade or contract package
contractors

Nevertheless, construction management (CM) is a sound methodology if
carried out by a professionally-orientedProject Manager (and Team). Theobvious
and important difference (and problem) in the employment of construction
management techniquesis that thereis no "General Contractor™ as a functioning
contractor to fill the gaps potentially left between trade contractorsnor to takecare
of problems caused by poor workmanship (workpersonship?) that might affect a
following trade.

It is aclause of most construction sub-contracts (and this applies equally to
"contract package" contractors) that typically " commencement of the work by this
contractor implies acceptance of existing cordirions as being suitable for proper
performance of the work of this trade (or this contractor)". In asystem where
each contractor i s independent of @l others engaged on the project and, if one or
more contractor has valid reasons for not commencing, then the schedule of work
is immediately in jeopardy. And so is the budget: this contractor and al the
following trade or package contractors may bein a position to make a clam for
delay.

Inrespect of filling that gap between trade contractors (or General Contrac-
tors if the project is large enough to employ severa) it is never wise and often
specifically prohibited for the CM to perform such work directly. In the first place,
if the CM does undertake construction work, it arouses suspicionsin the mind of
the Client and it also jeopardizes the professiona attitude that the CM is
demongtrating.

This problem of filling the gaps also holds truein normal generd contracting
practice but the Genera Contractor (GC) invariably has the resource capacity
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(his/her own congtruction staff and equipment) to fill any gaps or to remedy any
defects in the work. The fact of being a GC also weighs heavily with Sub-
contractorswho realize that they can be quickly replaced if they default either by
temporary workersof the GC or by the cancelling of their contract for "cause’. In
normal general contracting the Client (Owner) is more remote from them as they
do not hold a contract dir ectly with the Client but with the Genera Contractor.

The threat to the trade or package contractor is less under CM because
cancellation of their contract is usually a protracted procedure requiring discussion
and negotiation between the Client and the CM (remember that all the contracts
are in the nameof the Client - the CM merely managesthem). So, bridging gaps
caused by failure to maintain schedule and quality targets is not so simple when
the Client holds dl the contracts and acts through a professional Construction
Manager. Unless the Construction Manager has let a contract to provide
"Miscellaneous Services' he/she is unable to respond quickly to a requirement for
missing construction elements except by issuing a Change Order to a contractor
currently engaged on the project. An obvious corollary of this is that careful
planning, constant revision of the schedule and meticul ous inspection are essential
to maintain momentum and to avoid cost overruns. If the Client does not choose
a competent CM, then the Client is in deep trouble, deeper than with a General
Contractor. See below "Quality Control':

QUALITY CONTROL

The accepted reason for quality control requirementsis that it is what the Client
wants and (theoretically) that is what the Construction Manager or Genera
Contractor wants. A practical reason for proper control of quality when
contracting by Construction Management methods is that the problems of
coordination are greater under this system and poor workmanship or errors of
execution aremore difficult to correct; at the sametime, they must not be alowed
to delay the project. So, we may say that Construction Management imposes a
more compelling requirement for quality control, for prompt and meticulous
inspection at a level of detall that a Generd Contractor (erroneously) may not

consider necessary.
GENERAL CONTRACTOR ASCONSTRUCTIONMANAGER

Genera Contractors frequently are employed vithi n a fee structure to perform as
Congtruction Managers (CM). When this happens it is not unusua that the
imperatives of normal contracting have previoudy governed the CM's staff tothe
extent that they tend to forget their new or temporary status as consultant profes-
sonals. It isessential to adopt a professiona "attitude" when functioningasa CM;
it is not easy to make this shift if one has spent years in a supervisory capacity
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pushing thetradesfor a General Contractor.

What is thedifference?You may believe that thereis no differencebut, under
CM, the traditional concern of the professonal for the Client's needs, especialy
quality of performance, becomes more important than finishing the project in
double-quicktimein order to reduce overheadsand increaseprofits.

There is nothing disparaging or abusive in this recognition of what drives
General Contractors. They are in business to make a profit. Unnecessary time
spent on a project is money lost and shareholders disappointed. A CM, on the
other hand, is generally guaranteed a profit, in theform of afee. Mot ofteniitis
a fixed fee. So there is a certain impetus to perform quickly but still not the
pressure experienced by a GC.

FEE STRUCTURE

The primary elements of a CM fee reimbursement structure are generaly as
follows:
1 fixedstipulated fee
2 sdariesand benefitsof adesignated supervisory and inspection staff
3 reimburseableexpensesin accordance with approved invoices

Seems simple enough - but of course it isn't. The main problem is that the
major component of this fee structure is the cost of personnel. So what often
happensisthat the Client triesto persuadethe CM to keep staff to aminimum. The
CM compromises in order to get the contract and thereby both Client and CM
jeopardize the effectiveness of the operation from the outset. A great ded more
staff isrequired for the CM methodology than for normal general contracting.

Inadequate or inappropriate staffing will destroy
a Construction Management proj ect

A successful CM has to make the point strongly and persuasively - and justify
it - that sufficient qualified staff isthe primary pre-requisitefor success. My own
preference is for Project Supervisors or Coordinators plus the perhaps old-
fashioned idea of a Clerk of Works for each trade - severa as required for each
trade on a big project. If the CM is experienced in this type of operation, there
should be historical evidence to prove the need. Starting with insufficient staff is
aguarantee of failureto somedegree or other - and usually to asubstantial degree.

It is difficult to stipulate detailed staffing requirements in genera terms
because of the variation in projects. However, as a guideline, the greater the
variety of trades engaged, the more staff required, the more sophisticated the
construction techniques, the more staff required; the more compressed the time
schedule, the more staff required. A worst-case scenario could be a fast-track,
design/build project in alocationwith extremes of climate.
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Under theseconditions, the CM could not:

¢ Dbe sure initialy of what materials would be employed because design is
incomplete (how many different trade inspectors? - what should be their
qualifications?)

¢+ prepare with certainty a schedule of staff employment because of dependence
on design progress

4+ even be absolutely sure of either milestone or overall completion due to a
combinationof weather problems and dependency on the design team

¢ be sure, under any conditions, of obtaining necessary Client approvals to
ensure maintainingthe schedule.

One recoursefor the CM isto negotiateafixed feethat would compensatefor
schedule overruns and the possibility of having to reinforce staff without full
reimbursement - thiswill not appea to the Client. Better yet, negotiate an open-
ended staff roster that permitsflexible hiring as needed, with full compensationfor
salariesand benefits; it would be necessary to proveeach requirementto the Client
but that should not be a problem for a reasonable Client (though you may think
"reasonable Client" a contradictionin terms). In fact, almost every fee structure is
difficult to negotiateand will ultimately prove unsatisfactory to the CM.

CONFLICT WITHIN CONSTRUCTIONMANAGEMENT

There is a likelihood of confiict related to quality control (QC) within the CM
organization in the sameway as in General Contracting between the Contractor
and the Designer. That is, the Managers or Supervisors responsible for
coordinating and expediting the project may find that quality control appearsto be
an impediment to rapid completion of the work. First, we can say with assurance
that thisis not true. It may be that QC appears to delay the work but it ensures
proper completion of the project; it avoids delays, it avoids cost overruns; it
avoidshaving to re-dowork.

Experience suggests that failure to recognize this potential for conflict is
frequent and damaging to the project. So it is essential that the organizational
structure of the CM be designed during the planning period to avert the problem.
It is necessary that the reporting (hierarchical) arrangements be such that
differences between branches of CM staff can be either eiminated or resolved
quickly. The following chart (figure 20) is a recommended organizational
structurethat ensuresthereis an authority controllingal activitiesat a proper level
for conflict resolution. Any arguments between "Quality Control" personnel
(Inspectors, Clerksof Works) and the "Operations Supervisors” (pushers) will be
referred back to the Project Manager for resolution. While it must be part of the
job description of the Operations Supervisors that they maintain the standards
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required by the contract documentation, thereis inevitably a natural tendency to
recruit personnel for these postions from a field that supports speed over the

nicetiesof finish.

figure 20
CONSTRUCTION MANAGEMENT ORGANIGRAM

CONTRACT

— CONTROL
+ - - LIAISON

Note: there isa sandard, understood requirement for communication
between all the bodies contralled by the Congruction Manager.

This organigram has been simplified to demondtratethe principle
of separate units for Supervison and Quality Control. A complete chart
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indicating the breakdown of contract packages and the inter-merging of
quality control between the packages would obscure the message.

Note, in respect of what was said in the introductionto this chart,
that " Quality Contrel” is shown as reporting to the Project Manager,
while "Operations Supervisor(s)” report to the Assistant Project
Manager. The reason is that the Assistant Project Manager will be
under a great deal of pressure to complete the project and will soon
identify with the "Operations Supervisory" staff Theoretically, the
Project Manager (PM) will be the cool, calm, objective manager at a
level concernedwiththe integrity of the total project. The PM should be
able to remove him/herself from the natural conflict between
"Operations’ and " QualityControl". Thisis not to disparageeither of
thelower leve staffs. Natural enthusiasmfor their work objectivetends
to obscurefor both of themtheimperativesof the other group.

CONSTRUCTION MANAGEMENT AND THE SMALL BUILDER

There is no reason why a small Builder, a one-person business, should not offer
construction management services. The principa componentsarethe fee structure
and the professional attitudeto the work. The probable requirement for additional
supervisory staff time applies equally but can be satisfied by the Builder accepting
that he/she will be obliged to spend more time on the site ensuring precise
coordination and the highest quaity standards. Nevertheless, CM is not likely to
be popular for smal projects because the Client must enter into individual
contracts with al the trade contractors; this would be more than a little
intimidating for your average Client. Managing those contracts on behalf of the
Client is aso much more trying and time-consuming than the usual Builder/ Sub-
trade relationship.

The small Builder may, by al means employ construction management tech-
niquesif you have an eminently reasonable Client who is anxiousto obtain a per-
fect installation and who, while considering cost important, will not permit it to be
the most important criterion. And, if you find that Client, please notify the author!

QUALITY ASSURANCE

Thethree parametersthat best measurethe successof any project are:
QUALITY TIME COST

They are dl important and they are al sointerdependent. If, as the project proceeds,
it is exceeding the budget (costing morethan it should at intermediatemilestones)
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then quality tends to deteriorate. The same thing applies if the project is behind
schedule(if milestonecompletion target dates are not met).

The order of importanceof the parameters (qudity, time, cost) is dictated by
the Client's priorities. These priorities tend to change during the progress of the
work. Initidly, quality is al important; later, when schedule becomes difficult to
maintain, time assumes a greater importance. Ultimately for most Clients, cost is
or becomes the most important criterion.

However, the Construction Manager or Builder/Contractor has an obligation
to meet al of these parameters to the best of his/her ability. For the Genera
Contractor, there is often a contractually imposed pendty should any of the
parameters not be achieved within the terms described in the contract documents.
The penalty for the CM is the fact that the fee is fixed no matter how much time
isspentingettingit right - too much time eats up the fee and the profit.

There are some other potential adjustments (trade-offs) if al three parameters
are not met:

4 if quality islessthanit should be, the Client may accept a discount or rebate
to compensatefor theloss- aloss to the GC or to the Subs

*+ in the case of an overrun of the schedule, there may be a per diem cash
penalty deducted from the contract price for a GC which logicaly will be
passed on to the Sub-contractor(s) responsiblefor thedelay

4+ for a Genera Contractor, if the project costs more than the agreed contract
price, then the GC loses that money. The GC will try to imposethat loss on
the Subs (tradecontractors). The CM, on the other hand, is secure against that
specific loss because thelosses are for individua contractors, al of whom are
directly contracted by the Client. The CM isactingin a professional capacity,
so his/her most important incentiveisto maintain a reputation for bringingin
projects on time, on or under budget and of a quality acceptableto the Client.
Thisistheway it should be.

DEFINITION

How do we define quality assurance (QA)? Perhaps as "'total compliance with
the contract documentsin respect of design and material use". In other words,
the standards are established or are supposed to be established by the Client
through the contract documentation. Obvioudly there can be large variations in
quality standards depending on the Client's requirements. Of coursethereare basic
minimums established by codes, regulations, materia manufacturersstandards and
the standards of performance set by professonal organizations (architects,
engineers). Quality isthe most difficult of the three basic parametersof successto
define in away that everybody understandsand agrees.
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To a large extent quality is a subjective consderation. The Client and
Designer rarely see the same object in exactly the same manner as a Project
Manager, Construction Manager or a Builder/Contractor.

The Architect usually has a different perspective than either
the Client or the Engineer. And an Engineer sees things
differently to the Architect; his priorities are not the same - he
wants itto stand up. The Architect wants it to look good as well
as stand up. The Client wantsit to perform a function;if there
is a General Contractor (GC), he wants it to be all of these
things and still make a profit. The Construction Manager has
the same aspirations as the GC but, his profit is assured
(though maybe smaller) and he must also consider maintaining
his/her professional reautation.

Thereare some measurablequality parametersthat can be eval uated mechani-
caly. A smpleexample; the amount of water mixed with aggregate and cement
to produce concrete. Thisis easily measured at the mixing plant; the question then
arises as to whether it is still the same when it is placed; which we know can
depend on how far from the plant to the site; how it is placed; how it is handled
after it is placed and so on. It can, of course, be verified that the proper strength
has been achieved by assessing the strength of the concrete from a sample taken
at the pour and later by core samplestaken from the cured concrete.

But there is no satisfaction and little value to either the Client or the CM or
Builder in learning, 28 days later, that the concrete does not meet the strength
standards. Concrete that fails a test may be accepted if it is not critical in a
structural context or it may have to be broken out. The redly important
consequences - delay and additional cost.

In fact, if' the Client or the Architect believes that the value of the
project jusrifies the expense, there are specification descriptions
that can dictate the minutest measurable details. For instance,
moisture content of a concrete block wall can be determined before
paint primer is applied; the thicknessof the coats of paint may be
specified and measured. Anyone who has seen the specs for a
government project will have some idea of the detail that the
expertscan think up. How many paintersknow theideal thickness
of a coat of paint ? Do I?

So the vaue of quality control through all stages of constructionis obvious
and so aretheimplicationsof not achieving the desired standards.
What are thefundamental requirementsfor good quality control?

¢ asetof proper contract documents- they establish guality standards
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fortheConstruction Manager, a professional attitude- the willingnessof the
CongructionManger to ensurethat thework is performedcorrectly - it iseasier
to dissemble [cheat, if you prefer] in construction than almost any other
industry

for the Builder/Contractor, theintegrity that is understood as an integra part
of theagreement with the Client

the ability of the ingpection personne to assessthe performance of thework
thecarta nty of the professiona and mord integrity of the inspection personnel -
skilled, honest and resoluteinspection personnel are essential to the success
ofaquality control program

for the Congtruction Manager, a budget sufficient to provideall the required
expertise

for the Builder, a carefully caculated estimate that alows for adequate
supervision an, equaly important, meticulous selection of competent Sub-
contractors.

Inorder to make dl these thingshappen, certain organizational and procedural

conditions are essential with particular emphasis as shown below:

Quality Assurancefor the Construction M anager
Typicaly, the Construction Manager must ensurethat he/she has:

* > >
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a proper contract for the Client/Trade or Package Contractor relationship
aproper contract for the Client/Construction Manager relationship

apractical organization structurethat embraces all the playersin the project
job descriptions that make clear the functions of each eement and their
interrelationships

well-qualified, experienced, positive, honest personnel

amanagement that has:

the capacity to select inspection staff

thewill to support inspectionstaff

an early and continuingreview of the contract documents as they are prepared
proceduresfor the imposition of the authority of the Construction Manager
procedures for the integration into the quality assurance cycle of all
organizational elements that have a legitimate interest in the success of the
project such as:

* *

Construction Manager Authorities having jurisdiction
Client over the project
Designers *  Contractorsand/or sub-contractors
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Quality Assurancefor the Builder/Contractor

Because quality assuranceisvital to the successof any project no matter what the
management method and because quaity work is the best recommendation for
future projects, the differencesbetween the Construction Manager and the Builder
aremore administrativethan fundamental . So the Builder/Contractor needs:

a proper contract for the Client/Contractor relationship
aproper contract for the Contractor/Sub-contractor relaionship
a practical organization structure that embraces dl the playersin the project
job descriptions that make clear the functions of each eement and their
interrelationships- or aclear understandingof what those functionsare
well-qualified, experienced, positive, honest personnel
competent management
a clear understanding, based on the forms of contract, of the authority of the
Contractor
clearly understood or written procedures for the integration into the quality
assurance cycle of al organizational eements that have a legitimate interest
in the successof the project such as:
* Contractor personnel Authorities having jurisdiction
*  Client over the project

Designers ¥ Sub-contractors

*

Quality Assurancefor CM and General Contractor
TheCM and Genera Contractor must be sure of
4+ unimpeachableplans and specifications
¢+ animplementation schedulethat establishesinspection requirements

Quality Assurancefor Client and CM

The Client may need some persuading but it is preferable that the CM be
employed sufficiently early to assist the Client in the review of the contract
documents. This is particularly important in design/build projects (for which CM
is logically favoured) asthe CM is able to guidethe development of thedesign and
construction documents in the most economical progressionfrom the point of view
of economies in construction techniques and scheduling. The development of
contract packagesis extremely difficult for this type of project and, without close
cooperation between designers and Construction Manager, many additional costs
may beincurred, in particular becauseof interface problemsbetween packagesand
buildingelements.



110 project management for Builders and Contractors

COST OF QUALITY ASSURANCE

Quiality Assurance (QA) usually costs more than anticipated but not usually more
than it should wst if it is properly done. | have said before that it is usualy
undervalued in respect of the savingsit can bring & dl project stages. All design
and construction proceduresare traumatized by the generd  disinclinationto spend
money on good organization up front rather than spending it putting things right
after thefact.

Spend money to avoid mistakes, not in correcting them

It is unfortunate but no surprise to most Builders that, typicdly, the Client
tries to get the Dedgners on the cheap. The Client tries to beat down the
Contractor's bid. The Contractor does the same to his/her Sub-contractors.
Consequently, the Designers and the Contractor try to save money on inspection
and supervision. Unfortunately, it is well nigh impossibleto establisharea basis
for trust in thisindustry. The nature of the game is that projects are short term -
just long enough to decide whether or not the relationship is a good one ..... and
thenitisdl over.

Effective quality control beginswiththe design. The Client must be prepared
to givethedesigner afair deal so that he/she can produce adegquate documentation.
The Designer is entitled to expect that; the Builder would be surprised wereit to
happen.

Quality of work improves directly relative to the comprehensiveness of
effectivequality control. At the sametime, theappar ent completion schedule may
extend in a similar relationship to what appears to be an increase in quality
control. Nevertheless, proper quality control will dways keep overal cost within
budget for the Client and the Construction Manager and the Builder. What is more,
the project will still achieveits realistic completion date.

There is atogether too much unreal optimismin the setting of schedules; this
really does nothing for the progress of the project, upsets the Client when targets
are not met and creates a similar unredity in respect of dl the financial aspects of
the project. The competent Project Manager must know what is a realistic target
for completion, must know how to manage his/her resources to make it happen,
must know how to overcome the passing crises that always occur and must be able
to meet not only schedule but quality imperativeswithin the budget. It is not easy
being a Project Manager. It is even moredifficult to be a successful one.

PERSONNEL QUALIFICATIONS

It has dready been suggested above that the standard of QA will be a direct
product of the standard of the personne inspecting and supervising the work.
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Remember, also, that nobody is completely reliable.

There is no offencein checking someone's work; there is no shamein having
one's work checked by another. In fact, job descriptionsshould be worded soit is
obviousthat thiswill be done.

When | was an apprentice junior engineer stillin my late teens, | made a 30
cm. (12" error in setting the height of a brick-built manhole (it may be a
person-hole now; it was a manhole then!). The manhole was some 4
metres square and the wall 20 ¢, thick. Luckily | discovered the error
before anyone else. At 1:00 a.m. the following morning, | took a 4lb.
hammer and a cold chisel and toiled till dawn, chipping off the top 4 courses
of bricks and buryingthem in the sand around the MH. | was a very tired
juniorthe next day but a much more careful one in future.

Experienceis the primary requirement for good inspection capability. Y ou can
study and learn about construction but the long-time tradesman can tell at a glance
what is wrong with a piece of carpentry,a plumbing joint, an €l ectrical connection,
whether a painted wall has one, two or three coats. Your typical Clerk of Works
used to be a bit long in the tooth, steady, unflappable, incorruptible and
knowledgeable. Do they still exist?If you find one, hang on to that person.

FACTORY INSPECTIONS

It is not a usua requirement of inspection that the Builder/Contractor visit a
factory, fabrication plant or shop to inspect work that is to be incorporated into
the project. It should be done more often. A considerable amount of time and
money may be saved by avoiding unnecessary ddliveries of materialsthat do not
fit the specifications or the dimensions. No-oneis immune to error (I may have
said this before). Consider a factory inspection as an effort to assist the
manufacturer. If you think such an inspection will be required, make sure it is
included as an item of the purchaseorder or contract.

Shop drawingsaregood, shop inspectionsar e better

The size or cost of the project has nothing do to with this requirement. How
many times have windows or cabinets or miscellaneous metals been delivered to
the site only to be found in error? Once on the site, it is difficult to get them off
again - no matter what the contract says. This usually means either accepting the
work asit is, dteringit on site (unsatisfactorily) or adjusting someone else's work
to accommodateit. Everybody |osestime and money.
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EXECUTION

DURING EXECUTION
follow the Plan

make adjustments to the plan to suit changing
conditions

supervise and inspect the work carefully
anticipate problems
communicate effectively

To some Builderseverythingthat has been described about planning may seem an
unnecessary waste of time. They are "duty boot" entrepreneurs, love to be on the
site directing operations, seeing something grow beforetheir eyes. Thisis a great
feeling and, if al you want to do is fulfil your dream to build the biggest sand-
castle, that'sfine. If you want to succeed and grow as a Builder, then you must get
used to the dull bits as well. Planning may be the most boring but it is the most
important phase of your operations.
Planning isboring
Orderly execution isboring

Now we come to the other tiresome part; executing or implementing the
project in an orderly manner. This means keeping up with the paper-work,
coordinating the participants, making sure everyone performs properly, reviewing
the progress of the work, keeping the Client up to date on what is happening,
ensuring compliancewith the contract documents, maintaining a proper cash-flow,
ensuring quality and a thousand and one other activities.

COORDINATION

Coordination requirementsare established in the planning stage of the project - the
Plan of Operation. When the Organigram is prepared, it indicates obvious
requirements for coordination of the bodies or trades shown on the chart. The
execution schedule takesthis a step further and can be used to show the details of
interfaces between the contributors to the project. Complex projects require more
sophisticated techniques because there are more interfaces between trades, more
breaksin operations, tighter control of material deliveriesand so on.

Timeto war mup the computer and devel op a network diagram (PERT isthe
most common). There are so many software packages available (I just counted 60
in a listing of useful programs) and such frequent improvements (improvements?)
in software that it isimpossible to make recommendations. If you are a company
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large enough to need computer technology, you probably aready have a system
in place.

The small operator should be wary of embarking on the use of a computer for
coordination or scheduling purposes; it is easy to end up spending more time
before the screen than on the Site!

also see Section 3, Project Planning," Schedule" (pg. 48)
INTERFACESIn Program Environments

Interfacing of project eements within the project is critically important but equally
important is the interfacing of the project with the project environment.
Coordination takes on a new dimension when other projects are involved or
contingent on this one. This applies to your own (company) work program as well
as the environment of other partiesinvolved either directly or peripheralyin the
project.

also see Section 3, " Coordination & I nterfaces' (pg. 88)

If some part of this environment is, for instance, a government organization
with dl its bureaucratic implications of departments, rules and regulations,
political imperatives, etc., a program of many inter-connected projects potentially
will have interfaces between component projects and the overall program - of
whichyour project may be a small part.

In such cases, consideration must be given, during your project planning, to
the organizational framework into which the planned project must fit and steps
must be taken to ensure that it continues to progress properly within that
environment during execution and as an operationa element when the project is
successfully completed (interfaceofproject with operational entity). All of this
interaction may have been previoudy anticipated and planned by the Client but the
impacts on your project depend on the skill with which this planning was done -
something over which, under these circumstances, you have no control.

Therefore, the PM should try to meke him/herself aware of the operational
structure of not just the project but the total organization of whichit will become
a part. Should there be uncertainty as to the final format into which the project
must fit (a certainty if you are working for government), the PM must devise an
assumed but logical framework based on his/her own knowledge of political and
hierarchical constraintsand the requirementsof the project. Do thisin such away
that the inevitability of your proposed structure will be so apparent as to make it
easly acceptable to Client and/or authorities or that, at least, the proposed
interfaces will be recognized as necessary or, failing that, provide a basis for
discussion of theseinterface problems. So:
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aways plan for project interfacesthat may occur

aways plan organizational interfaces

try to be awareof final operational interfaces

awaystake into account program/project interfaces

if operational and program interfaces have not been flagged, make rationa
assumptionsfor Client acceptance and approval - if the Client thinksyou are an
interferingbusybodypokingyour noseinto what does not concern you, accept
thiswith goodgraceand do not say "I told you 0" when some other operation
is delayed because of uncontrollable problems with your project.

SUPERVISION

Defined in the dictionary as "to have oversight of, to oversee or superintend”,
supervisionincludes thefollowing activities- and a good many more:

implementation of planningand scheduling

coordinationof the Sub-trades

co-ordinationof your own staff

definition and monitoringof interfaces

ordering of materia sand equipment

being availableto answer queries

ensuring safety on the site

keeping the site clean and orderly

ensuring compliancewith building codes and regul ations

interpretation of contract documents (plans, specs., shop drawings, etc.)
ng the requirement for achange (sometimesassessingits cost)
anticipating requirementsfor and calling for inspectionsas required
ensuringthat the paperwork is up-to-date, including written reports
maintainingalog of progress to assess payments to Subs and progressclaims
fromtheClient

ensuring compliancewith the budget

keeping a project diary

inspectionof the work (quality assurance)

mai ntaining amicable relationshipswith Client and/or Consultants

If you are a one-person Builder, you will haveto do all these things and many

more yourself. Bigger companies have appropriatestaff for specia duties. But the
Project Manager isresponsiblefor ensuringthat al activitieshappen asthey should.

also see Section 3, Project Planning, " Supervision” & " I nspection”
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Reflections on Supervision

Is there a Builder (or a Client) who has not heard "But we always do

it that way!"? The tradesman who cannot be bothered to read the

plans or thinks there is no time to ask a question or just doesn't give a

dam makes this an excuse for faulty work. Some examples:

4 a house garage door was designed off-centre to permit a
structural bracing at one side; the framer installed the door dead
centre although the drawing was dimensioned. The reason: 'We
always put the garage door in the centre!”

4 awindingstaircase had to pass under a beam; the designerwent
to the site, drew the location of every tread and riser on the wall.
When the work was inspected, it was impossible to walk under
the beam. Why the change?'We always do it that way!"

4 akitchen counter-top was designed and meticulously drawn with
a 4 foot longsection 5 inches lower to permit easy dough-making;
it arrived and was installed at the standard height. The reason?)
You guessed it!

INSPECTION

Inspection is treated in this manual as an activity distinct from "supervision”,
athough often performed by Supervisors. It refersto ensuring the detail-of compli-
ance with the contract document requirements in the sense of accuracy and auality.
For instance, an early siteinspectionrequires that you check the setting out of the
building. If it has been done by a surveyor, verify afew of the dimensions. Check
a couple of diagonalsto make sureit is square whereit should be. Do youthirk
thisis not necessary? Have you never found a wrong dimension after the building
is completed? - and had to confessit to the Client or invent a reason? Nobody is
immune to error (what, again?); and that includes the Surveyor and you, the
Builder/Project Manager. Large builders may employ engineering staff to lay out
the project but an occasional check on their work will be beneficial.

Ifyou donot already know it, an easy way to check for squareness
(90 degree angle) is to measure a multiple of 3 alongone side, a
multipleof 4 along the other and the diagonal will be a multiple of
5. (Theold 3,4,5 trick.) You can achieve a surprising accuracy with
two steel tapes and two people.

Inspection during execution (construction) does not mean smply looking at
the quality of thework on the site or the adherenceto theschedule. It is necessary,
at each ingpectionfirst to review that part of the contract documents that concerns
the element you are inspecting. Before leaving for the site or immediately upon
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arrival, look through the drawings and specifications.
Review the documents beforeyou check the work

If you are checking the cabinet work, for instance, make sure you know what
finish is required on the doors, what colour is the counter-top - does the
installation match the sample? (Surprising how often this is wrong). Is there
supposed to be a caulking bead at the floor, or at thetop of the splashback. Make
sure that a bulkhead above wadl cabinets is installed if required. If you are
anticipating the ddlivery of the cabinets, has the floor covering been protected
beforethey arebrought in.

Do not believe that the specified colours will necessarily be the ones
supplied. In a Federal public building in Ottawa, two huge changing
rooms Were tiled from floor to ceiling with thewrong coloured ceramic
tile. They were ripped out and replaced after a struggle of wills between
the GC and Sub on one side and a very tough Clerk of Works on the
other. We know that under pressure to complete the work, Subs have
been known to go with what they have rather than be delayed - and
hope that no-one will notice or the General Contractor or Client will be
steam-rollered into acceptance.

On larger buildings, inspection is obvioudy more complex. A favourite
omission, for instance, is "openings' in poured concrete beams. There is an
incredible amount of money and time wasted, not to mention embarrassment
suffered, because the Contractor has to return to the Engineer for advice on
penetrating a beam. Avoiding this means a careful study of both the structural and
the mechanical and electrical drawings before the pour is made. Do not leavethis
inspection to the last minute. If your structureis heavily reinforced, you may have
todelay work to alow changesto the steel. As often as not, openingsin beamsare
shown as an "x" in a box on a 1:100 (1/8" scale) drawing with no location
dimensions- not surprisingthey areoften missed.

An important aspect of this sort of inspection problem and the need for
reviewing the contract documents first is the question of respongbility for error.
Take the example above. Who is responsible for setting out the openings in
beams? |s there a clear assignment of responsibility in the specifications, in the
Scope of Work, or in theindividua contracts of the various trade sub-contractors
involved? s there an obligation on the part of the formwork Sub to check with the
mechanical? Is that responsibility clearly indicated in the contract documents?
Usualy, the structural engineer will have coordinated this aspect with the
mechanical engineer during design but this frequently does not happen or changes
are made afterwardswithout advice to the other engineer.



Who then is responsible? It may be considered a design error but generaly
thereis a catch-all clause in the construction contract that puts the onus on the
Genera Contractor. The Generd in turn passesthat on to a Sub-trade. Rather than
wasting a lot of time after the fact trying to assign responsibility, spend the time
up-front looking for these possible errors and omissions. They are aways there.
No matter who carries the can when the blameis assigned in legal or contractua
terms, everyone loses money and time (and, believe me, assigning financial
responsibility is never as easy or as obvious as it should be). The extracost may
be covered by a contingency but, remember that contingency funds not disbursed
areprofitsfor the Builder.

Sometimes in inspection and supervision, it is difficult to seethewood for the
trees. A hackneyed phrase but apt. Do not concentrate so much on one aspect of
an inspection that you ignore the adjacent or associated elements. An exampleis,
perhaps, the best illustration:

As a Consultant, | was asked to check on the setting out of brickwork
on a large one-storey residential building. The Contractor was a
perfectionistand | was required to ensure that the "brickie" had every
horizontal joint equal in thickness in order to finish at the soffit of the
ring beam, already poured. This was done by the bricklayer, myself
following every move with great care and unsurpassed attention to
detail. The next day, the Contractor called me and asked what had
happened to the doors. The bricklayer foreman and | had been
entering and leaving the building through full-height windows, had
devoted ourselves exclusivelyto the accuracy of the brickwork and the
"brickie" had built right across the doors. And we had watched him do
it! If you are immuneto this sort of error, you may have a good laugh
at my expense.

All this diligence in searching documents, in apportioning responsibility and
making the culprit pay may give the impressionthat an inspector hasto be tough
and hard-nosed. Right. A Project Manager, in either a management or inspection
role, must never expect to be popular; the P.M.'s Team must never expect to be
popular. The members of the team responsible for inspection might be pleased to
be nothing more than unpopular! As an independent Builder or a Building
company, you are imposing contractual obligations on Sub-contractors and
suppliers, do not expect them to be awayswell-disposed toward you. Ask nothing
more of them than the contract legdly requires; perform your part properly and
you can have the satisfactionof knowing that you have been fair. After al your
first duty istoyour Client whois entitledto a proper contract fulfilment.

As aBuilder, you will also haveto ded with other people's inspectors, Client
or Consultant or authority having jurisdiction over the project (municipalities,
code regulators, etc.). They will or should spend agreat deal of timereviewing the
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contract documents and ensuring compliance. Thisis another reason for you to be
as diligent as they are. Find the loopholes or inconsistenciesas soon as you can.
Bring them to the attention of the authority; make proposals for changes if
necessary and indicate costs and delays that might beincurred. Do thisin writing.
Try not to be caught out - be one step ahead.

Review the applicable contract documents befor e inspection
Review the contract documents during inspection

PROJECT COMPLETION

There are severd complex and tedious procedures involved when a project
finishes. Thedifficulty and aggravation dependson the complexity of the project
and there is likely to be more of both the bigger the project and the more Sub-
contractors involved. Projects with a large mechanical and electrical component
are probably the most troublesome.

COMMISSIONING

Different types of projects terminate in different ways but "termination” or
"completion” occurs a a specific milestoneand is a specific activity; the amount
of work involved dependson the type and size of the project.

As an example, a building, an Education Centre, must be known to function
beforetitle is transferred or confirmed. This particular aspect may or may not be
of concern to the Builder in alega sense but it may affect the date on which the
project can be consdered completed. To ensure the acceptability of the
installation, each responsible party must complete its activities, be seen to
complete them and have them declared satisfactory. For instance:

4 the mechanica Sub-contractor tests al equipment in the presence of the
ingpector and the Project Manager (PM)

4 the Architect, with the PM and the Client, inspects al construction and
installations

4 incompletework is noted and scheduled for future compl etion (see below)

4 insurancepolicies arereviewedfor compliance and outstanding claims

4  the Architect confirms that al changes have been recorded on the drawings
(probably it isthe Builder's responsibility to record the changes)

4+ equipment warranties and manuals are assembled and handed to the Architect
or theClient

4 assurance of compliance with locad authority and other government
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Theactivitiesare:
¢ Changes- change Ordershave a financial and schedulingimplication
Back-charges - if any have been forgotten, you will never recover the money
(Site) Instructions - many will have been reflected in the Change Orders;
make sure none were missed
Record Drawings (as-builts) - the Architect must accept them
Insurance- all claimsmust have been settled or authorized
Deficiencies- see below
Warranties/Keys/Manuals - it sometimestakes months to get the manuals!

< >

> * @ @

Note that the procedures dominate the activity flow rather than the
contributors. The procedures required to complete the contract are the
headingsof each block of activitiesfe.g. "Back-charges" which are claims
by the Client againstindividual contractors). The activitiesthat govern
the proceduresflow frombox to box, following the arrows. Departments
and individuals occupy the boxeswherein those activitiesare registered.
Nevertheless, it is comparativelyeasy for thoseindividualsto trace their
activities through the chart and to determine at what point they are
involved and what action is required of them. The departments and
individual sinvolved in this procedureinclude: Change Control (Contacts
Management Department); Area SUpervisors; Senior Area Supervisor;
Safety Officer; Contractor; Assistant Superintendent; Accounts,
Estimator; Drawing Control; Insurance Broker; Design Group;
Electrical/Mechanical (E/AM); Director of Construction; Contracts
Manager, Client, etc.

This was a large public works project with numerous interested "parties”
making a detailed Procedures Manua essentia. The chart did not attempt
completely to replace the project Procedures Manual but, given that the
information it contains was set out elsewhere in detail if reference were required,
the chart provided a quick check to ensurethat dl activities were being performed
in the proper order - and it was a lot easier to read than the manual. It is often
better to summarize activity flows on a chart rather than to leave peopleto plod
through long descriptions. Fortunately, most projects are not this complex but it
illustrates the need for anticipation of al those activities that are required for
successful completionor termination.

DEFICIENCIESAND INCOMPLETEWORK

A "deficiency" is something that has been done badly. "Incomplete Work" is
something that has either not been done or not been completely done. An
inspection for deficiencies and incomplete work is usudly performed when the
Builder supposes the work to be "substantially complete’. The usua game is for
the Builder to claim "completeness' as early as possible and for the Client or
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Consultant to deny it as long as possible. The reasoning is obvious as a lot of
money isinvolvedin confirming " completeness” (completion, termination).

Naturally, there isoften disagreement between the partiesinvolved asto what
is thestatus of thework. The Architect, Engineer or other Consultant isthe expert
and is supposed to display a professional impartiality in making decisions on
doubtful elements. It would seem simple enough to decidewhat isincomplete, not
quite so easy to determinewhat is deficient. Unfortunatelyit is never that easy. On
a large project, two, three, four and sometimes more inspections are required
before agreement is reached. Don' forget that the Architect has the last word. If
he or she refuses to consder the project as complete, the only recourseis to the
terms of the contract - generally arbitration but sometimes the courts. It would
haveto bea powerful disagreement for thingsto get to that stage but it happens.

Strictly speaking, only the Architect and the Builder are required to perform
a deficiency inspection. Usudly the Client wants to get in on the act - after all, it
is his or her money! Thisis very annoying for the Builder but difficult to avoid.
Clients have anirrationd desirefor something more than they are prepared to pay
for and the Builder is sure that no-one could have done the work better. The
Architect or designerisin themiddle - so, beforeyou get med at the Architect for
being so picky, try to seeit from his/her point of view.

VALUATION OF DEFICIENCIES

In order to make a disbursement at substantial completion, the work will often be
accepted with deductions for incomplete work and deficiencies - providing they
are not excessive. The Architect has the right to stop the inspectionif he or she
considers thework to be below an acceptablelevel. Therational Builder does not
allow this to happen as it puts the Architect one-up and makes it difficult to
persuade the Architect to schedule another inspection. The fewer "find"
inspectionsthe better for al concerned. The more re-inspections, the more picky
becomes the Architect; if you irritate the Architect, he or she can aways, quite
justifiably, find something wrong.

It is usual to value incomplete work at the actual cost of doing the work and
deficiencies at twice the cost. The reasoning has logic; work not done cannot be
worth more than its actua va ue while deficiencies means correcting work, maybe
tearing it down and rebuilding, which must cost more. Both partieshave to agree
onthe valuations but the Architect hastheedge. Expect alot of debate about costs.

Deficienciesand Sub-contractors

A well-planned and well-executed project, run by a competent Project Manager,
will anticipate deficiency inspections and the need for some correctivework. An
efficient, well-organized Builder will have scheduled inspections with the Sub-
contractors. Theided isthat the Builder and the Sub (onetrade at atimeor several
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together whose work impinges on each other) make an inspection when the Sub con-
Sdersthework completeand the Builder agreesin principle. All the comments above
in respect of the project apply to thework of each Sub-contractor. Deficienciesand
incompletework must be taken careof. Payments will not be made until corrections
have been carried out.

A Builderwho doesthiswill bein a position to waltz the Architect throughthe
projectin double-quicktime, knowing that everything has been taken care of. Thisis
extremely good for the Builder's reputation and of some considerablebenefitto his
or her ego. It does not happen often.

Alsothe Project Manager/Builder is entitled to stop the inspectionany time that
things arefound that are clearly inadequate. However, if thishappens, it is equally
clear that there has bemn alack of proper inspectionby the Project Management staff
during the execution of the work. Do not alow thisto happen.

Deficiencies in Construction M anagement

All of the above observations apply equdly to Construction Management (CM)
projects but there is the additional hazard that, because of the usua application of
CM to design/build or similar projects, many of the Contractorsmay be long gone
and paid off whenthetotal project or programisinspected for completion and final
payment. For this reason, contractor final inspections (package contracts or trade
contracts) mud beinfinitely moremeticulous and rigorous. The potential for the later
impact of unnoticed deficiencies on following contractors (still working on the
project) must betakeninto account. Thereislittlerecourseagaingt the contractor who
has gone except by insuranceand bonding - an additional cost.

Back-charges

The Certificate Preparationchart (figure 21 - pg.119) hasan activity listed as Back-
charges, thiswill be afamiliar term to most builders. In essenceit is smpleenough.
Inthereationship between Client and Builder and more frequently in the relationship
between Builder and Sub-contractor, where there is some negligence on the part of
theonewhois being paid by the other, then the one paying may deduct payment for
the aleged negligence.

For instance, a Sub-contractor who damagesanother Sub's work can be "back-
charged" thecost of repairingthe damage. If a Builder backs hisor her truck intothe
Client's house, the Client may deduct the cost of the repairsfrom the Builder's next
payment. That is an extreme example; obvioudly, the Builder would repair the
damage and, in any case is covered by insurance. But there are many obscure
delinquenciesthat are not observed until the project is near completionor actually
completed especialy in the Builder/Sub-contractor relationship.

Damageto another Sub's work may not be discovered until the Sub at fault has
completed his/her work; in this case, the deduction would be made from the
"holdback". Magjor incidents do not often occur but, on a large project, failure to



clean up debris by a dozen or so trades can cause substantial delays and impose
costs on either other Subs or the Genera Contractor. For which reason, al
incidentsthat may merit a back-charge should be recorded in the project diary and
be immediately brought to the attention of the wayward contractor. Back-charges
should not be alowed to accumulate. They are always contentious; if they are not
billed as interim payments are made but are alowed to build up to a substantial
sum, there will surely be a disagreeable confrontation when the deduction is
made. So, advise the Sub-contractors of delinquenciesas they are observed and
inform them as soon as possible thereafter of the cost. More paperwork, it is true,
but lesstroublelater.

On a multi-storey, construction management project in Ottawa, the
trade contractonsteadfastly refused to clean up their rubbish. The CM
had little recourse because it was often difficult to decide which Sub
was responsible. The solution: the CM employed 4 motor-cycle club
members as "clean-up crew". They (all 1200 Ibs. ofthern) "suggested"
tothe Subs that the "clean-up crew" would be much happier ifthe Subs
did not leave debris around. The site was near spotless within a week.

FOLLOW-UP

It is not enoughto plan something, to issue an instruction that something be done,
to order a materia or a service without also ensuring that what you expect to
happen actually does. Thisis dl part of supervision and organization but as an
important element of project management techniquerequires aspecial mention.

FOLLOW-UP- CATEGORY 1

Always follow up in writing on any points that have been mutually agreed
between partiesor individuas, especially those points that may have a contractual
implication. This should be a natural consequence of communication at a meeting
(the minutes) but in one-on-one discussions it is equally important. A judgement
call is required as to what is sufficiently important to be committed to paper but
the Project Manager is required to recognize this criterion in al his or her
activities; it is something that must be instinctive in your management skills. If the
agreement or variation does not merit a Change Order, a Site Instruction or even
a memorandum, at least make surethat it isentered in the project diary.

Contracts, in which changes are recognized as being a natural consegquence of
the agreement, require a standard format for changesto be noted and approved.
In construction generally, first a Site Instruction then a Change Order or Variation
Order and in CM sometimesa Request for Change (RFC) as afirst action.

also see Sec on 4," Change Order"," Site Instruction” (pg. 98)
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FOLLOW-UP- CATEGORY 2

More vigorous, more aggressivefollow-up is often required in order to ensure that
events unfold as they should. As an example, an order has been placed or the
attendance of an expert requested and ddlivery or compliancehas been promised
for, let us say, a date three weeks ahead. One week beforehand, telephone to
remind the supplier or expert of the date. Three days before ddlivery is due, cal
again to make sure that your reminder has not been forgotten and that all the
details are correct. Then, on the day previous to the critical date, check again to
ensure that the delivery time is established, that the proper addressfor divery is
known or the location of the siteis not in doubt; give any final information. This
persistent follow-up applies equaly to shop-drawings, to documents to be
provided by a Consultant, as it does to equipment or materials contracted to be
supplied.

If you are prepared to believe that written follow-up (*Follow-up, Category
1") will tend to irritate people, you can imagine that this will drive them crazy.
However, it gets results. The number of reminders required and the amount of
irritation that needs to be applied depends on circumstances but, in al projects,
some degree of motivationisrequired to make things happen.

FOLLOW-UP - CATEGORY 3

Just as vital, but most often neglected, is thefollow-up on activitiesor eventsthat
are not necessarily required to be reported back immediately to the Project
Manager (PM) or which may not have an immediately visible effect.

A typica casefor asmall project - aninstructionis given to a Sub-contractor
for remedia work to be performed on a project that, supposedly, has been
completed. A period during which the remedid work will be performed is
established.

Apart from any remindersto the Sub-contractor during that period (depending
on the timelapse), the Project Manager will check with the Sub-contractor on the
day following planned completion of the correction. On receiving the expected
assurance that the work has been done, the PM then calls the Client to verify that
compl ete satisfaction has been received. If not, then the whole process must start
again but with more aggressionon the part of the PM.

Assumingthat dl this process was carried out by telephone(reasonablein the
case of small works or minor activities, quickly performed) now is the time to
confirm the requirement in writing with a vigorous expression of dissatisfaction
a failure properly to execute both the original work and the correction. Other than
repetition of the follow-up, the steps beyond this are, of course, referra to the
contract requirementsand the possibility of the imposition of contractua penalty
clauses, warranties, bonding agents and so on - if those are terms of the contract.
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This particular project management activity rarely receivesits due attention;
follow-up is important at al levels of activity. There are usualy several persons
between the sufferer of neglect (the Client) at the bottom end of the serviceand the
Project Manager at the top. Make sure that staff understand the necessity of
following-up and reporting back.

The Project Manager dare not assumethat everything will fall into place; nor
should he/she assumethat the responsible party in charge will follow up as he/she
should. Frequent reminders are justifiable for everybody in thisremedia process
in order to ensurethat the final actionissoundly based and timely.

My first task as Contracts Manager on a large Public Works project was to
persuade a contractor to complete some remedial work that should have
been done 3 weeks before. | immediately sent a telegram saying that, if the
work were not commenced within 24 hours, another contractor would
complete it and the responsible contractor would be back-charged. The
contractor complainedto the Minister, the Deputy Minister, the Senior Project
Manager and the janitor. | was told notto send any more telegrams .......... but
the work was begun next morning &s instructed. You will have times like this.

FOLLOW-UP-CATEGORY 4

Equally important as follow-up of action is follow-up and communication of
inaction. It isimportant that, if thereis a bresk in some anticipated course of
events, some uncompleted activity, a delay, a cancellation, that everyone engaged
on or concerned with the project be awvare. Make sure that the Sub-contractors, the
Client and othersinvolved know what is not happening, why nothingis happening
and when the inaction should end. Just as it is more difficult to fmd what is
missing from a contract than to establish what is included, so it is more difficult
to determine what actions are missing rather than what actions have been
performed- either properly or improperly. So keep on top of the problem.

DEALING WITH CONSULTANTS

It is advisableto establish agood relationship with Architects, Engineers and other
Consultants. Be agreeablebut do not be subservient; know the contract documents
aswell asthey do; be absolutely fair in complying with their requirements. Expect
no more than you areentitled to; givewhat iscalled for to the best of your ability.
Some professional sassume a greater authority than should betheirsand get avay
with it because they widld a lot of power - they control the disbursement of
money.

Do not let themtake you for granted. A contract is an agreement between two
parties; your rights are the equal of the Client's and the consultant is merely the
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Client's agent. Respect the Consultant for his or her abilities but do not alow
yourself to bebullied - but be politein al your dealingswith them.

Treat the Architect with respect but do not be bullied

Make all your submissions, whatever they are, on time in the proper format and
without deception. If you are claiming a progress payment or estimating a Change,
make sure you can justify al your figures. If you have to fight with the Architect
every timeyou present a Change Order or a payment claim because they are either
inaccurate or exaggerated, you will be losing timethat were better spent on aredl
management activity. You can save a lot of management time by building a
reputation for accuracy - consultants will get to know you and that you arerdliable.

alsosee Section 4," ChangeOrders” (pg. 160)

CONTROL

Good wntrol starts with good planning (see Section 2, Planning," Control") If you
have an inadequate contract or even worse, no written contract, your control of the
project is aready jeopardised. It is essential that the Project Manager and his/her
Team bein contral of the project throughout its duration (on behalf of the Client,
of course). The importance of wntrol in all stages of project management cannot
be over-emphasized. The Project Manager should control planning as well as
execution (implementation), completion, evauation terms and warranty
management. As a Builder, you prepareyour own Plan of Operation; thisPlantells
you how to execute the project, evaluate and administer the warranty. In other
words, it al dependson starting witha Plan.

CONTROL CRITERIA

Themost important control criteriaare:

¢ deailed planning- in order to know what is happening it is essential to know
what should be happening

¢ phasing or staging - a project should be broken down into manageable,
measurable pieces

¢ milestones - stages or phases should be defined by clearly-described
naturally-occurring milestones

¢ commitment-the" Team" (thismeans both management and Sub-contractors)
must be totally supportive of the project objectives and the management
philosophy
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4 interfacing - obtain prior compliance by agreement or by contract fromall
concernedin all interfaces

4 monitoring - all the participants and their activities are subject to close
overview at all times; supervision and inspection must be properly planned,
adequately budgeted and meticulously done

4 measurement data, properly planned, make monitoringeasy and effective

4 communication- failure to communicateall actionsto all Team members and
the Client (or the Client's agents) jeopardizes control

4  leadership- the Project Manager must:

* guidethe Team * reduce conflict
* communicate * appraise and reward effort
* make essential decisions * reject the requirementsof the Client

TheBuilder isthe Leader - communicateto maintain contr ol

EVALUATION

There was a brief mention of the need for and the principlesof Project Evaluation
in Section 2. A thorough evaluation can be complex if thelong term effectsof the
project and its success are considered. But here are some of the questions that
should be asked to provide you with answers as to the immediate success of the
project and to suggest ways that you may improve your techniquesfor the next
project. Takethe principal elementsof your Plan of Operation.

BUDGET

Were expenditures at the various milestones correct? Were additional payments
required to some Subs? Were they required because of poor drawings or poor
descriptions of the work? Did the Client pay on time? Were the payments
sufficient to keep your cash-flow positiveon this project?

ORGANIGRAM

Did you have more bodies on the project than you anticipated? If so, who were
they and why were they needed? Did Consultants create any problems- slowing
the work schedule or requiring more than you bid for? Did you have to change the
organigram during the project and, if so, why?
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WORK BREAKDOWN STRUCTURE

Did the break-down as you planned it answer al your requirements?Did you miss
something at any of the various levels? Was the Work Breakdown Structure
(WBS) too detailed (you must know whereto draw theline)?

I had bid on several projects for a certain architectand failed to win any of
them. | determined to make a perfect estimate for the next one | bid. |
made an incredibly detailed VWWBS and material list; | priced every item on
the list including such things @ running feet of quarter round and the
number of cuts and mitres required. Each item was meticulously priced.
Some readers will know what happened. My estimate was astronomical.
| learned then that common sense is just as important as attentionto
detail!

SCHEDULE

Were al your milestone dates met? Did your Subs arrive on the site when they
should? Did you complete on schedule? And if not were your overheads greater
than they should have been? If your Subs werelate, wasit becauseyou didn't keep
them informed or didn't remind them (again and again) when they were due to
start?

CONTRACTS

Have you had any problems with the type of contract you are using? I's anyone
suing you? And if not, wereyou just lucky?

CONTRACT WARRANTIES

Did you provide the Client with al the written warranties to which he or sheis
entitled? Are you surethat al your Subs and suppliers can and will honour their
warranties? Have you sufficient funds to monitor the warranties, yoursdf if they
let you down?

LOGICAL FRAMEWORK ANALYSS
If you are using the Logicd Framework Anaysis (LFA), were your "Critica

Assumptions’ justified? Werethere some that you missed? In other words, did you
anticipate dl the difficultiesyou might encounter?



SECTION 4

DOCUMENTS

Unfortunately, it is not possible torun a project without paper - a lot of paper.
Most builders hate paper-work and a lot of them suffer financially because they
neglect it - perhapsfor neglecting aslittleas one page or one paragraph of written
instructions. If you want to be successful, you must get used to theideathat alot
of administrationis necessary. If you cannot afford to employ someonetodoit for
you, you must do it yourself. "Buildersand Contractors' who are not prepared to
be meticulouswith their paper might as well give up. | put that in inverted commas
because you are neither a complete Builder nor a complete Contractor if you can't
face the tedium of administrativework.

Paper-work isa necessary part of the
Builder and Contractor'swork

CONTRACTS

The Contract between the Builder and the Client is the one that has most
significancefor the Builder. It is also the most neglected, especialy by the"small*
builder. Because a contract, for the Builder, is smply an agreement between
parties to perform work for a specific rembursement, it may be done with no
paper-work at al if both parties are willing and both have a complete
understandingof their obligations. No intelligent Builder would risk this - not even
for hisor her mother!

So, how much paper is required?ls it sufficient to write on the back of your
businesscard “7wll build your housefor $200,000.00?" Not many peoplewould
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think that it is. But most Buildersand, for that matter, most Clientsdo not want 30
pagesof fme print. Whereto draw theline?

My belief isthat, it is dwaysbest to press for the form of contract sponsored
by the professional bodies that represent builders, contractors and professionals.
In Canada the common oneistheformat of the Canadian Construction Documents
Committee (CCDC), representing Contractors, Engineers and Architects. They
have aformat for each typical construction contract.

There will be occasions when this will seem an exaggeration from any
viewpoint and as an dternative | suggest the Proposal form also included in this
section. It is usudly sufficient for small alteration or renovation work. There
really is very little between the two options that is either more suitable or
acceptable. Abstracting or eliminating parts of the CCDC contract is not a good
idea. Unlessyou are alawyer, you will end up removing something that turns out
to bethe most important clause of the original. The document that followsis based
on the CCDC format and is recommended for genera use for a"stipulated price"
or "lump-sum" contract. Thefact that it has a good many clauses that do not apply
to your project is of no consequence; better to have too many than too few - you
just ignorethe onesthat do not apply.

Believeit or not - the lawyer isthe Builder'sbest friend!

No matter what form of contract you use, you should aways have it checked
by your lawyer. For large contracts, have each individual contract reviewed; for
smaller projects, get your lawyer to approve a smple standard format. Build a
good relationship with your lawyer. Every business person will need a lawyer at
sometime.

Contractsaremostly " common-sense” in a legal format

STIPULATED PRICE

This is the most common form of contract; a specific amount of work to be
performed for a specific sum in a specifictime. There are clausesin the contract
(General Conditions) that permit changes in the price (up or down) and changes
inthetime schedule.

Do not be overwhelmed by the amount of information included in this
document. Most of it is just plain common-sense. Most of it you will be doing
anyway. But it does eiminate most of the Situations that cause arguments and
litigation between contractorsand clients. The contract that followshas been found
useful but isnot necessarily definitive.
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STIPULATEDPRICE CONTRACT

AGREEMENT BETWEEN OWNER AND CONTRACTOR (stipulatedprice contract)
This Agreement made in duplicate this twenty-third day of February 1995

by and between John and Mary Doe jointly and severally, hereinafter called the Owner,
and Better Builders In¢., hereinafter called the Contractor,

witnesseth: thatthe Owner and the Contractor undertake and agree as follows:
A-1 THE WORK
The Contractor agreesto:

a) perform all the Work required by the contract documents for additions to the property
known as 3830 Carlington Street, Victoria which were prepared by Victoria Associates
on behalf of the Owner, acting as and hereinafter called the Designer and

b) doandfulfileverythingindicated by this Agreement, and

c) commence the work within one week of receiving the Contract Documents or sooner
at the discretion of the Contractor and, subject only to adjustmentas provided for in
the Contract Documents, attain Substantial Performance of the Work, being
completion of af drywallinstallation, as mutually agreed by the Owner and Contractor,
within sixty (60) working days of commencement of the Work, except as shall be
otherwise agreed in writing between the parties.

A-2 CONTRACT DOCUMENTS

The following is an exact list of the Contract Documents referred to in Article A-1 of this
Agreement and as defined in item 1 of DEFINITIONS. This list is subject to subsequent
amendments in accordance with the provisions of the Contract and agreed upon between
the parties. Terms used in the Contract Documents which are defined in the attached
DEFINITIONS shall have the meanings designated in those definitions.

this Agreement

General Conditions

Supplementary General Condiions

Description of the Work as contained in the "Proposal”by the Contractor dated
February 2, 1995

Drawings provided by Victoria Associates

any subsequently agreed amendments or changes to the Contract.

A WNPE

o 01

A 3 CONTRACT PRICE

In consideration of the performance of the Work, the Owner agrees to pay the Contractor
in Canadianfunds the amount of forty-five thousand, four hundred and ninety two dollars
($45,492.00), which price shall be subject to adjustmentas may be required in accordance
with the General Conditions of the Contract.
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A-4

(@)

(b)

©

@

(b)

A-6

PAYMENT

Subject to applicable legislation and the provisions of the Contract Documents, and in
accordance with legislation and statuary regulations respecting hold-back percentages,
the Owner shall:

1 make a first payment to the Contractor of twenty thousand dollars ($20,000.00)
within five(5) days of the signing of this contract.

2 make a second payment of twenty thousanddollars ($20,000.00) within 15 days
of Substantial Performance of the Work, which shall be construed as the
completion of the installation of all drywall.

3 make a final payment of five thousand four hundred and hinety-two dollars
{$5,492.00) on the completion of the lien period, that is forty-one (41) days
following Total Performance of the Work which is agreed as Me completion of the
installation of carpet.

In the event of loss or damage occurring where payment becomes due under the
property and boiler insurance policies, payments shall be made to the Contractor in
accordance with the provisions of GC 20 - INSURANCE.

If the Owner failto make payments to the Contractor as they become due under the
terms of this Contract or in an award by arbitration or court, interest of two percent( 2%
per month, twenty-sixpointeightpercent(26. 8% per annum on such unpaid amounts
shall also become due and payable. Such interest shall be calculated from the date of
the first default and added to any unpaid amounts on a bi-weekly basis.

RIGHTS AND REMEDIES

The duties and obligations imposed by the Contract Documents and the rights and
remedies available thereunder shall be in addition to and not a limitation of any duties,
obligations, rights and remedies otherwise imposed or available by law.

No action or failure to act by the Owner, Designer or Contractor shall constitute a waiver
of any right or duty afforded any of them under the Contract, nor shall any such action
or failure to act constitute an approval of or acquiescence in any breach thereunder,
except as may be specifically agreed in writing.

RECEIPTS OF AND ADDRESSES FOR NOTICES

Communications in writing between the parties or between them and the Consultantshall be
considered to have been received by the addressee on the date of delivery if delivered by hand
to the individual or to a member of the firm or to an officer of the corporationfor whom they
are intendedor, ifsentbypost orby telegram, to have been delivered within five (5) working
days of the date of mailing, dispatch or of delivery to the telegraph company when addressed

as follows:

The Owner at 3830 Carlington Street
Victoria,
B.C. Canada

The Contractor at: 2000 Vampire Avenue

Victoria, 8.C. Canada
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A-7 LAW OF THE CONTRACT

The law of the Place of the Work shall govern the interpretation of the Contract.
A-8 LANGUAGE OF THE CONTRACT

At the request of the parties hereto, the language of the Contract shall be English.
A-9 SUCCESSION

The General Conditions of the Contract hereto annexed, and all the other aforesaid Contract
Documents, are to be read into and form part of the Agreement and the whole shall
constitute the Contract between the parties and, subject to law and the provisions of the
Contract Documents, shall enure to the benefit of and be binding upon the parties hereto,
their respective heirs, legal representatives, successors and assigns.

In witness whereof the parties have executed this Agreement under their respective
corporate seals and by the hands of their proper ofticers thereunto duly authorized.

SIGNED, SEALED AND DELIVERED
in the presence of:

Owner Witness

JohnDoe
name

signed

Mary Doe Witness
name

signed

Contractor

Better Builders Inc Witness
name:

signed
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GENERAL CONDITIONS OF THE CONTRACT
GC1 DEFINITIONS

1.1 Contract Documents
The Contract Documents consist of the executed Agreement and the General
Conditions of the Contract, Supplementary General Conditions, Specifications where
applicable, Drawings, and such other documents as are listed in Article A-2 of the
Agreementincluding all amendments thereto incorporated before their execution and
subsequent amendments thereto made pursuant to the provisions of the Contract or
agreed upon between the parties.

1.2 Owner, Consultant, Contractor
The Owner, Consultant where applicable and Contractor are the persons, firms or
corporations identified as such in the Agreement and referred to throughout the
Contract Documents as if singular in number and masculine in gender. The term
Owner, Consultant and Contractor means the Owner, Consultant and Contractor or
their authorized representativesas designated by each party in writing.

1.3 Subcontractor
A Subcontractor is a person, firm or corporation having a direct contract with the
Contractor to perform a oart or parts of the Work included in the Contract, or to supply
products worked to a special design accordingto the Contract Documents, but does
notinclude one who merely supplies products not so worked. Wherever the singular
number and masculine gender occur, plural number and feminine gender apply where
the facts or contents so require.

14  The Project
The Projectis the total construction of whichthe Work performed under the Contract
Documents may be the whole or a part.

15 TheWork
The term "The Work" means the total construction required by the Contract
Documents and includes all labour, products and services.

16 Products
The term "Products" means all material, machinery, equipment and fixtures forming the
completed Work as required by the Contract Documents but does not include
machinery and equipment used for preparation, fabrication, conveying and erection
of the Work and normally referred to as construction machinery and equipment.

1.7  Other Contractor
The term "Other Contractot”" means any person, firm or corporation employed by or
having a separate contract directly or indirectly with the Owner for work other than that
required by the Contract Documents.

18  Place of Building
The place of building is the designated site or location of the Project.

19 Law of the Contract
The laws of the place of building shall govern the contract.

110 Time
(@) The Contract Time is the time stated in Article A-1 (c) of the Agreement for
Substantial Performance of the Work.
(b) The date of Substantial Performance of the Work is the date certified by the
Consultant.



project management for Buildersand Contradtors 135

111

1.12

GC2
21
2.2
2.3

2.4
2.5

GC3
31

32
3.3
3.4

(¢) The term "day" as used in the Contract Documents shall mean the calendar
day.

{d) The term "working day" as used in the Contract Documents shall mean days
other than Saturdays, Sundays and holidays which are observed by the
constructionindustry in the area of the place of the building.

Substantial Performance

Substantial Performanceis as defined in the Mechanic's Lien legislation applicable
to the place of the building. If such legislation is not in force or does not contain such
definition, or should there be no specific agreementto the contrary between the
parties, Substantial Performance shall have been reached when the Work is ready
for use or is being used for the purpose intended and is so certified by the
Consultant.

Total Performance

Total Performance shall mean when the entire Work has been performed to the
requirements of the Contract Documents and is so certified by the Consultant or as
may otherwise have been agreed between the parties.

DOCUMENTS

The Contract Documents shall be signed in duplicate by the Owner and the

Contractor.

The Contract Documents are complementary and what is required by any one shalll

be as binding as if required by all.

The intention of the Contract Documents is to include all labour, products and

services reasonably necessary to perform the Work in accordance with these

documents. It is not intended, however, that the Contractor shall supply any

products or work not covered by or properly inferable from any of the Contract

Documents.

Words which have well-knowntechnical or trade meanings are used in the Contract

Documents in accordance with such recognized meanings.

In the event of conflict between Contract Documents, the following shall apply:

(a) Documents of later date shall govern.

(b) Figureddimensions shown on the drawings shall govern even thoughthey may
differ from scaled dimensions.

(c) cl?r{awings of larger scale shall govern over those of smaller scale of the same

ate.

(d) Specifications shall; govern over drawings.

(e) The General Conditions of the Contract shall govern over Specifications.

()  Supplementary General Conditions shall govern over General Conditions of
the Contract.

(9) The Agreement shall govern over all documents.

ADDITIONAL INSTRUCTIONS

During the progress of the Work the Consultant shall furnish to the Contractorsuch
additional instructions as may be necessaryto supplementthe Contract Documents.
All such instructions shall be consistent with the intent of the Contract Documents
Additional instructions may include minor changes to the Work which affect neither
the Contract Price nor the Contract Time.

Additional instructions may be in the form of drawings, samples, models or written
instructions.

Additional instructions shall be issued by the Consultantwith reasonable promptness
and in accordancewith any schedule agreed upon.
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GC4 DOCUMENTS PROVIDED

4.1  The Contractor shall be provided, without charge, with as many copies of the
Contract Documents or parts thereof as may be reasonably necessary for the
performance of the Work

GC5 DOCUMENTS ON THE SITE

5.1 The Contractor shall keep one copy of all current Contract Documents and shop
drawings on the site in good order and available to the Consultant and/or his/her
representative. This requirement shall not be deemed to include the executed
Contract Documents.

GC6 OWNERSHIP OF DOCUMENTS AND MODELS

6.1 All Contract Documents and copies thereof, and all models furnished by the
Consultant are and shall remain his/her property and are not to be used on other
work.

6.2  Such documents are not to be copied or revised in any manner without the wriien
authorization of the Consultant.

6.3  Models furnished by the Contractor or the Owner are the property of the Owner

CONSULTANT'SDECISIONS

The Consultant, in the first instance, shall decide on questions arising under the
Contract Documents and shall interpret the requirements therein. Such decisions
shall be given in writing. The Consultant shall use hisfher powers under the Contract
to enforce its faithful performance by both parties thereto.

The Contractor shall notify the Consultant, in writing, immediately should helshe hold
that a decision by the Consultant is in error and/or at variance with the Contract
Documents.

If the question of error andfor variance is not resolved immediately, and the
Consultant decides that the disputed work shall be performed, the Contractor shall
act according to the Consultant's written decision. Any question of change to
Contract Price and/or extension of Contract Time due to such error or variance shall
be decided as provided in GC16 - Settlement of Disputes.

Should the Consultant's employment be terminated, the Owner shall appoint a
Consultantwhose status under the Contract shall be that of the former Consultant.
Nothing contained in the Contract Documents shall create any contractual
relationship between the Consultant and the Contractor.

DELAYS

If the Contractor be delayed in the performance of the Work by any act or neglect of
the Owner, Consultant or Other Contractor or any employee of any one of them, then
the Contract Time shall be extended for such reasonable time as the Consultant may
decide in consultation with the Contractor, and the Contractor shall be reimbursed
for any costincurred by himlher as the result of such delay.
If the Contractor be delayed in the performance of the Work by a Stop Work Order
issued by any court or other public authority, and providing that such order was not
issued as the result of any act or fault of the Contractor or anyone employed by
himlher directly or indirectly, then the Contract Time shall be extended for such
reasonable time as the Consultant and the Contractor may agree that the work was
delayed and the Contractor shall be reimbursed for any costs incurred by himlher as
the result of such delay.

8.3 If the Contractor be delayed in the performance of the Work by labour disputes,
strikes, lock-outs (including lock-outs decreed or recommended for its members by
a recognized Contractor's Association, of which the Contractor is a member), fire,
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unusual delay by common carriers or unavoidable casualties or, without limit to any
of the foregoing, by any cause of any kind whatsoever beyond the Contractor's
control, then the Contract Time shall be extended for such reasonabletime as may
be mutually decided by the Consultantand the Contractor, but in no case shallthe
extension of time be less than the time lost as the result of the event causing the
delay, unless such shorter extension of time be agreed to by the Contractor..

In addition and without limit to the foregoing, the Contract Time may be extended for
any cause within the Contractor's control which the Consultant shall decide as
justifying a delay for such reasonable time as the Consultant may decide.

No extension shall be made for delay unless written notice of claim is given to the
Consuftant within fourteen (14) days of its commencement, providing that in the case
of a continuing cause of delay only one claim shall be necessary.

If no schedule is made under GC3 -Additional Instructions, no claim for delay shall
be allowed on account of failure to furnish instructions until two (2) weeks after a
demand for such instruction and not then unless such claim is reasonable

The Consultantshall not, except by written notice to the Contractor, or as provided
in GC15 - Emergencies, stop or delay any part of the work pending instructions or
proposed changes to the Work.

OWNER'S RIGHT TO DO THE WORK

If the Contractor should neglect to prosecute the Work properly or fail to perform any
provisions of the Contract, the Owner, subject to the approval of the Consultant, may
notify the Contractor in writing that helshe is in default of hislher contractual
obligations and instruct himlher to correct the default within five (5) working days of
receiving the notice.

If the correction of the default cannot be completed within the five (5) working days
specified, the Contractor shall be consideredto be in compliance with the Owner's
instructionif helshe:
(a) commence the correction of the default within the specified time, and

b) provide the Owner with an acceptable schedule for such correction, and

cg completes the correctionin accordance with the schedule.
If the Contractor cannot comply with the provisions of 9.1 and 9.2, the Owner may,
without prejudiceto any other right or remedy helshe may have, correct such default
and may deduct the cost thereof from the payment then or thereafter due the
Contractor provided, however, that the Consultant shall approve both the action and
the amount subsequently charged to the Contractor.

OWNER'S RIGHT TO STOP WORK OR TERMINATECONTRACT

If the Contractor should be adjudged bankrupt or make a general assignment for the

benefit of creditors or if a receiver be appointed on account of hisfher insolvency, the

Owner may, without prejudice to any'other right or remedy helshe may have, by

giving the Contractor written notice, terminate the contract.

Subiject to the receipt of a certificate from the Consultant verifying that sufficient

cause exist, the Owner may notify the Contractor in writing that helshe is in default

of his/her contractual obligations, if the Contractor:

(@) refuse or fail to supply sufficient properly skilled workers or workmanship,
products or construction machinery or equipment for the scheduled
performance of the Work within five (5) working days of receiving written notice
from the Consultant, except in those cases provided in GC8 - Delays; or,

(b) failto make payments due to hislher Subcontractors, suppliers or workers; or,

c) persistently disregard laws or ordinances or the Consultant's instructons; or,
gd) otherwise violate me provisions of the Contract to a substantal degree

Such written notice by the Owner shall instruct the Contractor to correct the
default within the five (5) working days from the receipt of the written notice.
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If the correction of the default cannot be completed within the five (5) working days
specified, the Contractor shall be consideredto be in compliance with the Owner's
instructionif he/she:

(@) commence the correction of the default within the specified time, and

(b) provide the Owner with an acceptable schedule for such correction, and

gc% complete the correction in accordance with the schedule.

f the Contractor fails to correct the default within the time specified or subsequently
agreed, the Owner may, without prejudice to any other right or remedy he/she may
have, by giving written notice, stop the Work or terminate the contract.

If the Owner terminate the Contract under the conditions set out in GC10 above,

helshe is entitled to:

(@) take possession of the premises and products and utilize the construction
machinery and equipment, the whole subject to the rights of third parties, and
to finish the Work by whatever methods helshe may deem expedient but
without undue delay or expense.

(b) withhold any further payments to the Contractor untilthe Work be finished;

(c) upon Total Performance of the Work, charge the Contractor the amount by
which the full cost of finishingthe Work as certified by the Consultant, including
compensation to the Consultant for his/her additional services and a
reasonable allowance as determined by the Consultantto cover the cost of any
corrections required by GC33 -Warranty, exceeds the unpaid balance of the
Contract Price; or if such cost of finishing the Work be less than the unpaid
balance of the Contract Price, pay the Contractor the difference.

CONTRACTOR'S RIGHT TO STOP WORK OR TERMINATE THE CONTRACT

If the Owner should be adjudged bankrupt or make a general assignment for the
benefit of creditors or if a receiver be appointed on account of his/her insolvency, the
Contractor may, without prejudice to any other right or remedy he/she may have, by
giving the Owner written notice, terminate the contract.

If the Work should be stopped or otherwise delayed for a period of thirty days or
more under an order of any court, or other public authority, and providing that such
order was not issued as the result of any act or fault of the Contractor or anyone
directly or indirectly employed by him/her, the Contractor may, without prejudice to
any other remedy he/she may have, by giving the Owner written notice, terminate the
Contract.

The Contractor may notify the Owner in writing with a copy to the Consultant, that
the Owner is in default of his/her contractual obligation if:

(a) the Consultantfail to issue a cerfificate in accordancewith GC23 - Certificates
and Payments;

(b) the Owner fail to pay the Contractor when due any amount certified by the
Consultant or awarded by arbitrators.
Such written notice shall advise the Owner thatif such default not be corrected
within five (5) working days from the receipt of the written notice, the
Contractor may, without prejudice to any other remedy hefshe may have, stop
the Work and/or terminate the Contract.

Should the Contractor terminate the Contract under the condiions set out above,

hefshe shall be entitled to be paid for all work performed and for any loss sustained

upon products and construction machinery and equipment with reasonable profits

and damages.

OTHER CONTRACTORS
The Owner reserves the right to let contracts in connection with the project of which

the Work is part.
The Owner shall coordinate the Work and insurance coverage of Other Contractors
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as it affects the Work of this Contract.

The Contractor shall coordinate his/her work with that of Other Contractors and
connect as specified or shown in the Contract Documents. Any change in the costs
incurred by the Contractorin the planning and performance of such work which was
not shown or included in the Contract Documents as of the date of signing the
Contract, shall be evaluated as provided under GC21 - Valuation and Certification
of Changes in the Work.

The Contractor shall report to the Consultant any apparent deficiencies in Other
Contractors' work which would affect the Work of this Contract immediately they
come to his/her attention and shall confirm such report in writing. Failure by the
Contractor to so report shall invalidate any claims against the Owner by reason of
the deficiencies of the Other Contractor' work except as to those of which the
Contractorwas not reasonably aware.

The Owner shall take all reasonable precautions to avoid labour disputes or other
disputes on the Project arising from the work of Other Contractors.

ASSIGNMENT

Neither party to the Contract shall assign the Contractor any portion thereof without
the written consent of the other, which consent shall not be unreasonably withheld.

SUBCONTRACTORS

The Contractor agrees to preserve and protect the rights of the Parties under the

Contract with respect to any work to be performed under subcontract. The

Contractortherefore agrees to:

(&) require histher Subcontractorsto perform their Work in accordance with and
subject to the terms and conditions of the Contract Documents, and

(b) be as fully responsible to the Owner for acts and omissions of hislher
Subcontractors and of persons directly or indirectly employed by them as for
acts and omissions of persons directly employed by the Contractor.

The Contractor therefore agrees that hefshe will incorporate all the terms and
conditions of the Contract Documentsinto all Subcontract Agreements entered
into with the Subcontractors.
The Contractor agrees to employ those Subcontractors proposed by himlher in
writing and accepted by the Owner prior to the signing of the Contract for such
portions of the Work as may be designated in the bidding requirements.
The Owner may, for reasonable cause, object to the employment of a proposed
Subcontractor and require the Contractorto employ one of the other subcontractor
bidders.
In the event that the Owner require a change from any proposed Subcontractor, the
Contract Price shall be adjusted by the difference in cost occasioned by such
required change.
The Contractor shall not be required to employ as a Subcontractor any person or
firm to whom helshe may reasonably object.
The Consuitant may, upon reasonable request and at hig/her discretion, provide to
a Subcontractor information as to the percentage of the Subcontractor'swork which
has been certified for payment.
Nothing contained in the Contract Documents shall create any contractual
relationship between any Subcontractorand the Owner.

EMERGENCIES

The Consultant has authority in an emergency to stop the progress of the Work
whenever in his/her opinion such stoppage may be necessaryto ensure the safety
of life, or the Work, or neighbouring preperty. This includes authority to make
changes in the Work, andto order, assess and award the cost of such work, extra



140 project management for Builders and Contractors

to the Contract or otherwise, as may in his/her opinion be necessary. The
Consultant shall within two (2) working days confirm in writing any such instructions.
In such a case if work has been performed under direct order of the Consultant, the
Contractor shall keep histher right to claim the value of such work, notwithstanding
Article 1690 of the Quebec Civil Code, where this clause may apply.

GC16 SETTLEMENT OF DISPUTES

16.1 In the event of any dispute arising between the parties as to their respective rights
and obligations under the Contract, either party hereto shall give to the other notice
of such dispute within thirty (30) days of the occurrence. The requirement of the
immediate notification of the circumstances provided for in GC7.2 shall not be
considered to have been modified by the aforegoing time limitation.

16.2 In the event that the parties have agreed to submit such disputes to arbitration
pursuant to a Supplementary General Condition of the Contract, or by subsequent
agreement, either party may, to the extent that such an agreement permit, thereupon
request arbitration pursuant to such provision.

16.3 In the event that no provision or agreement is made for arbitration, then either party
shall have the right to seek recourse in such judicial tribunal as the circumstance
may require.

16.4 In recognition of the obligation of the Contractor to perform the disputed work as
provided in GC 7.3, it is agreed that settilement of dispute proceedings may be
commenced by either party at thattime.

GC17 INDEMNIFICATION

17.1 Except as provided in 17.2 and 17.3, the Contractor shall indemnify and hold
harmless the Owner and the Consultant, their agents and employees from and
against all claims, demands, losses, costs, damages, actions, suits, or proceedings
arising out of or attributable to the Contractor's performance of the Contract,
providing that any such claims, damage, loss or expenseis:

(@) attributable to bedily injury, sickness, disease or death or to injury to or
destruction of tangible property; and

(b) is caused by a negligent act or omission of the Contractor or anyone for whose

acts he/she maybe liable.

17.2 The obligations of the Contractor under this General Coendition shall not extend to
the liability of the Owner and the Consultant, their agents and employees where the
primary cause of the iniurv or damaae arises out of:
ta) the use of map's, .drawings,-reports, surveys, change orders, designs or
specifications provided by the Owner, the Consultant, their agents and employees,
nr
g,) the giving of or the failure to give decisions or instructions by the Owner, the

onsultant, their agents and employees.

17.3 The Owner shall indemnify and hold harmless the Contractor from and against all
claims, demands, losses, costs, damages, actions, suits, or proceedings arising out
of the Contractor's performance of the Contract which are attributable to lack of or
a defect in title or an alleged lack of or defect in title to the site of the Work.

GCi8 CONTINGENCY ALLOWANCE

18.1 The Contract Price includes all the cash allowances stated in the Contract
Documents.

18.2 The contingency allowance is specified to provide for changes in the Work
authorized under GC20 - Changes in the Work, and evaluated under GC21 -
Valuation and Certification of Changes in the Work.
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CASH ALLOWANCES

The Contract Price includes all cash allowances stated in the Contract Documents.
In this contract the only cash allowance is an amount of one hundred and sixty-three
dollars ($163.00) for the purchase of light fixtures.

Cash allowances, unless otherwise specified, cover the net cost to the Contractor
of all services, products, construction machinery and equipment, freight, unloading,
handling, storage, installation and other authorized expenses incurredin performing
the work stipulated under the cash allowances.

The Contract Price, and not the cash allowance, includes the Contractor's overhead
and profitin connectionwith such cash allowances.

Where costs under a cash allowance exceed the amount of the allowance, the
Contractor shall be compensated for any excess incurred and substantiated plus an
allowance for overhead and profit as set out in the Contract Documents.

The Contract Price shall be adjusted by written order to provide for any excess or
deficit to each cash allowance.

Progress payments on account of authorized purchases under cash allowances shall
be certified on the Consultant's monthly certificates for payment.

A schedule shall be prepared jointly by the Consultant and Contractorto show when
items called for under cash allowances must be authorized by the Consultant for
ordering purposes so that the progress of the Work will not be delayed.

CHANGESIN THE WORK

The Owner, through the Consultant, without invalidating the Contract, may make
changes by altering, adding to, or deducting from the Work, with the Contract Price
and the Contract Time being adjusted accordingly.

Except as providedin GC 15 - Emergencies, no change shall be made without a
written order from the Consultant and no claim for an addition or deduction to the
Contract Price or change in the Contract Time shall be valid unless so ordered and
at the sametime valued or agreed to be valued as provided in GC 21 - Valuation and
Certification of Changes in the Work.

VALUATION AND CERTIFICATION OF CHANGES IN THE WORK

The value of any change shall be determined in one or more of the following
methods:

(@) by estimate and acceptance in alump sum;

(b) by unit prices set out in the Contract or subsequently agreed upon;

(c) by cost and a fixed or percentage fee.

When a change in the Work is proposed or required, the Contractor shall present to
the Consultant for approval his claim for any change in the Contract Price and/or
change in Contract Time. The Consultant shall satisfy him/herself as to the
correctness of such claim and, when approved by him/her, shall issue a written order
to the Contractor to proceed with the change. The value of work performed in the
change shall be included for payment with the regular certificates for payment.

In the case of changes in the Work to be paid for under methods (b) and (c) of 21.1,
the form of presentation of costs and methods of measurement shall be agreed to
by the Consultant and Contractor before proceeding with the change. The
Contractor shall keep accurate records, as agreed upon, of quantities or costs and
present an account of the cost of the change in the Work together with vouchers
where applicable.

If the method of valuation, measurement and the change in Contract Price and/or
change in Contract Time cannot be promptly agreed upon, and the change is
required to be proceeded with then the Consultant shall determine the method of
valuation, measurement and the change in Contract Price andfor Contract Time
subject to final determination in the manner set out in GC 16 - Settlement of
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Disputes. In this case the Consultant shall issue a written authorization for the
change, setting out the method of valuation and, if by lump sum, his/her valuation
of the changein Contract Price and/or Contract Time.

In the case of a dispute in the valuation of a change authorizedin the Work, and
pending final determination of such value, the Consultant shall certify the value of
work performed and include the amount with the regular certificates for payment.
Itisintendedin all matters referred to above that both the Consultantand Contractor
shall act promptly.

APPLICATION FOR PAYMENT

Application for payment on account as provided for in Article A-4 may be made
monthly, or as otherwise agreed, as the Work progresses.

Application for payment shall be dated the last day of the agreed monthly payment
period or other period and the amount claimed shall be for the value, proportionate
to the amount of the Contract, of work performed and products deliveredto the site
at that date.

At the specific request of the Consultant, the Contractor shall submit to the
Consultant before the first application for payment, a schedule of values of the
various parts of the Work, aggregating the total amount of the Contract Price and
divided so as to facilitate evaluation of applications for payment.

This schedule shall be made out in such form, and supported by such evidence as
toits correctness, as the Consultantmay reasonably direct, and, when approved by
the Consultant, shall be used as the basis for application for payment, unless it be
foundto bein error.

When making application for payment, the Contractor shall submit a statement
based upon this schedule. Claims for products delivered to the site but not yet
incorporatedin the Workshall be supported by such evidence as the Consultant may
reasonably require to establish the value and delivery of the products. The
Contractor shall cooperate in any inspections required by the Consultant, either at
the Site or other storagelocation, to determine the delivery of the products.

Where applicable, applications for release of holdback monies following the
Substantial Performance of the Work and the application for final payment shall be
made at the time and in the manner set forth in GC 23 - Certificates and Payments.

CERTIFICATESAND PAYMENTS

The Consultant shall, within ten (10) days of receipt of an application for payment
from the Contractor submitted in accordance with GC-22 - Application for Payment,
issue a certificate for payment in the amount applied for or such other amount as
he/she shall determine to be properly due. If the Consultantamend an application,
hefshe shall promptly notify the Contractor in writing giving reasons for the
amendment.

The Owner shall, within five (5) days of the issuance of a certificate for payment by
the Consultant, make paymentto the Contractor on account in accordancewith the
provisions of Article A-4 of the Agreement.

Notwithstandingany other provisions of this Contract:

(@ If on account of climatic or other conditions reasonably beyond the control of the
Contractor, there are items of work that cannot be performed, the payment in full for
work which has been performed as certified by the Consultantshall not be withheld
or delayed by the Owner on account thereof, but the Owner may withhold from the
Contract Price until the remaining work is finished only such monies as the
Consultant shall determine are sufficient and reasonable to cover the cost of
performing such remaining work and adequatelyto protect the Owner from claims;
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b) Where legislation permits and where, upon application by the Contractor, the
onsultant has certified that a Subcontract has been totally performed to hislher
satisfaction prior to the Substantial Performance of this Contract, the Owner shall
pay the Contractorthe holdback retained for such Subcontractoron the day following
the expiration of the Statutory Limitation Period stipulatedin the Mechanics' Lien Act
applicable to the place of building.

Notwithstandingthe provisions of 23.3 (b) and notwithstanding the wording of such
certificates the Contract shall ensure that such work is protected pending the Total
Performance of the Contract and be responsible for the correction of any defects in
it regardless of whether or not they were apparent when such certificates were
issued.

The Consultant shall, within ten (10) days of receipt of an application from the
Contractor for a certificate of Substantial Performance, make an inspection and
assessment of the Work to verify the validity of the application. The Consultantshall
within seven (7) days of his/her inspection notify the Contractor of hisfher approval
or disapproval of the application. When the Consultant finds the Work to be
substantially performed hefshe shall issue such a certificate. The date of this
certificate shall be the date of Substantial Performance of the Contract.
Immediately followingthe issuance of the Certificate of Substantial Performance, the
Consultant, in consultation with the Contractor shall establish a reasonable date for
the Total Performance of the Contract.

Following the issue of the Certificate of Substantial Performance and upon receipt
from the Contractor of all documentation called for in the Contract Documents and
as required by the law of the place of the Work, the Consultant shall issue a
certificate for payment of holdback monies. The release of holdback monies
authorized by this certificate shall become due and the monies shall be payable on
the day following the expiration of the Statutory Limitation Period stipulated in the
Mechanics' Lien Act applicable to the place of the Work, or where such legislation
does not exist or apply, in accordance with such other legislation, regulations
governing privileges, industry practice or such other provisions which may be agreed
to between the parties, providing that no lien or privilege claims against the Work
exist and the Contractor has submitted to the Owner a sworn statement that all
accounts for labour, subcontracts, products, construction machinery and equipmeant
and any other indebtedness which’'may have been incurred by the Contractor in the
Substantial Performance of the Work and for which the Owner might, in any way, be
held responsible, have been paid in full except holdback monies properly retained.
The Consultant shall within ten (10) days of receipt of an application from the
Contractor for payment upon Total Performance of the Contract, make an inspection
and assessment of the Work to verify the validity of the application. The Consultant
shall within seven (7) days of the inspection, notify the Contractor of the approval or
disapproval of the application. When the Consultant finds the Work to be totally
performed to histher satisfaction, he/she shall issue a Certificate of the Total
Performance and certify for payment the remaining monies due to the Contractor
under the Contractless any holdback monies which are required to be retained. The
date of this certificate shall be the date of the Total Performance of the Contract.
The Owner shall, within five (5) days of issuance of such certificate, make payment
to the Contractor in accordance with the provisions of Article A4 of the
Agreement.

The release of any remaining heldback monies shall become due and payable on
the day following the expiration of the Statutory Limitation Period stipulated in the
Mechanics' Lien Act applicable to the place of building, or where such legislation
does not exist or apply in accordance with such other legislation, regulations
governing privileges, industry practice or such other provisions which may be agreed
to between the parties, provided that no claims against the Work exist and the
Contractor has submitted to the Owner a sworn statement that all accounts for
labour, subcontracts, products, construction machinery and equipment and any other
indebtedness which may have been incurred by the Contractor in the Total
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Performance of the Work and for which the Owner might in any way be held
responsible have been paid in full except holdback monies properly retained.

23.9 No certfficate for payment, or any payment made thereunder, nor any partial or entire
use of occupancy of the Work by the Owner shall constiitute an acceptance of any
work or products not in accordance with the Contract Documents.

23.10 The issuance of the Certificate of Total Performance shall constitute a waiver of all
claims by the Owner againstthe Contractor except those previously made in writing
and still unsettled, if any, and those arising from the provisions of GC 33 -Warranty.
the acceptance of the Certificate of Total Performance or of the payment due
thereundershall constitute a waiver of all claims by the Contractor against the Owner
except those made in writing prior to his/her application for payment upon Total
Performance of the Contract and still unsettled, if any.

GC 24 TAXES AND DUTIES

24.1 Unless otherwise stated in Supplementary General Conditions, the Contractor shall
pay all government sales taxes, customs duties and excise taxes with respect to the
Contract.

24.2 Any increase or decreasein costs to the Contractor, due to changes in such taxes
and duties after the date of the Agreement, shall increase or decrease the Contract
Price accordingly.

24.3 Where an exemption of government sales taxes, customs duties or excise taxes is
applicable to the Contract by way of the Contractor tiling claims for, or cooperating
fully with the Owner and the proper authoritiesin seeking to obtain such refunds, the
procedure shall be established in a Supplementary General Condition.

GC 25 LAWS, NOTICES, PERMITS AND FEES

25.1 Thelaws of the place of the Work shall govern the Work.

25.2 The Contractor shall obtain all permits, licences and certificates and pay all fees
required for the performance of the Work which are in force at the date of tender
submission (but this shall not include the obtaining of permanent easements or rights
of servitude).

25.3 The Contractor shall give all required notices and comply with all laws, ordinances,
rules, regulations, codes and orders of all authorities having jurisdiction relating to
the Work, to the preservation of the public health and construction safety which are,
or become in force, during the performance of the Work.

25.4 The Contractor shall not be responsible for verifying that the Contract Documents
are in compliance with the applicable laws, ordinances, rules, regulations and codes
relating to the Work. If the Contract Documents are at variance therewith, or
changes which require maodification to the Contract Documents are made to any of
the laws, ordinances, rules, regulations and codes by the authorities having
jurisdiction subsequentto the date of tender submission, any resulting change in the
cost shall constitute a corresponding change in the Contract Price. The Contractor
shall notify the Consultant in writing requesting direction immediately any such
variance or change is cbserved by him/her.

25.5 If the Contractor fail to notify the Consultantin writing and obtain hisfher direction as
required in GC 25.4 and performs any work knowing it to be contrary to any laws,
ordinances, rules, regulations, codes and orders of any authority having jurisdiction,
hefshe shall be responsible for and shall correct any violations thereof and shall bear
all costs, expense and damage attributable to his/her failure to comply with the
provisions of such laws, ordinances, rules, regulations, codes and orders.
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GC 26

PATENT FEES

26.1 The Contractor shall pay all royalties and patent licence fees required for the

26.2

GC 27

performance of the Contract. He/she shall hold the Owner harmless from and
against all claims, demands, losses, costs, damages, actions, suits or proceedings
arising out of the Contractor's performance of the Contract which are attributable to
an infringement or an alleged infringement of any patent invention by the Contractor
or anyone for whose acts he/she may be liable.

The Owner shall hold the Contractor harmless against all claims, demands, losses,
costs, damages, actions, suits or proceedings arising out of the Contractor's
performance of the Contract which are attributable to an infringement of an alleged
infringement of any patent or invention in executing anything for the purpose of the
Contract, the model, plan or design of which was supplied to the Contractor by the
Owner.

WORKERSCOMPENSATION

27.1 Prior to commencingthe Work and prior to receiving payment on Substantial and

27.2

GC28

28.1

Total Performance of the Work, the Contractor shall provide evidence of compliance
with all requirements of the province or territory of the place of building with respect
to worker's compensation including payments due thereunder.

At any time during the term of Contract, when requested by the Consultant, the
Contractor shall provide such evidence of compliance by himlherself and any or all
of hisfher Subcontractors.

LIABILITY INSURANCE
Comprehensive General Liability Insurance

(a) Withoutrestricting the generality of GC 17 - Indemnification, the Contractor shalll
provide and maintain, either by way of a separate policy or by an endorsement to
his/her existing policy, Comprehensive General Liability Insurance acceptable to the
Owner and subject to limits of not less than one million dollars inclusive per
occurrence for bodily injury, death, and damage to property including loss of use
thereof.

(b) The insurance shall be in the joint names of the Contractor, the Owner and the
Consultant, and shall also cover as Unnamed Insureds all Subcontractors and
anyone employed directly or indirectly by the Contractor or his/her Subcontractors
to perform a part or parts of the Work but excluding suppliers whose only function
is to supply andfor transport products to the project site.

(c) The insurance shall also include as Unnamed Insureds the architectural and
engineering consultants of the Owner and the Consultant.

(d) Theinsurance shall preclude subrogation claims by the Insurer against anyone
insuredthereunder.

(e) The Comprehensive General Liabilityinsurance shall include coverage for:

1) premises and operations liability

2; Broducts or completed operations liability

lanket contractualliability

4) cross liability

5) elevator and hoist liabilii

6) contingentemployer's liability

7) personal injury liability arising out of false arrest, detention or imprisonment
or malicious” prosecution; libel, slander or defamation of character;
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invasion of privacy, wrongful eviction or wrongful entry.

8) shoring, blasting, excavating, underpinning, demolition, pile driving and
caisson work, work below ground surface, tunnelling and grading, as
applicable.

9) liability with respect to non-owned licensed vehicles.

Automobile liability Insurance

The Contractor shall provide and maintain liability insurance in respect of owned
licensed vehicles subject to limits or not less than one million dollars inclusive.

Aircraft andfor Watercraft Liability Insurance

The Contractor shall provide and maintain liability insurance with respect to
owned or non-owned aircraft and watercraft, as may be applicable, subject to
limits of not less than one million dollars inclusive. Such insurance shall be
in the joint names of the Contractor, the Owner, the Consultant and those
parties defined in 28.1 (b) (c) where they have an interest in the use and
operation of such aircraft or watercraft. The insurance shall preclude
subrogation claims by the Insurer against anyone insuredthereunder.

All liability insurance shall be maintained continuously until twelve (12) months after

the date the Consultant issues a certificate of Total Performance.

The Contractor shall provide the Owner with evidence of all liability insurance prior

to the commencement of the Work and shall promptly provide the Owner with a

certified true copy of each insurance policy.

All liability insurance policies shall contain an endorsement to provide all Names

Insureds with prior notice of changes and cancellations. Such endorsement shall be

in the following form:

"It is understood and agreed that the coverage provided by this policy will not
be changed or amended in any way nor cancelled until 30 d days after written
notice of such change or cancellation shall have been given to all Named
Insureds.”

PROPERTY INSURANCE

Except as may be agreed to the contrary and so stipulated in the Supplementary
General Conditions (SGC), the Contractor shall provide and maintain property
insurance, acceptable to the Owner, insuring the full value of the Work in the amount
of the Contract Price and the full value as stated of products that are specified to be
provided by the Owner for incorporationin the Work. The insurance shall be in the
joint names of the Contractor and the Owner and shall include the interests of the
Contractor, the Owner, the Subcontractorsand all others having an insurable interest
in the Work. The policies shall include all Subcontractors as Unnamed Insureds or,
if they specifically request, as Named Insureds. The policies shall preclude
subrogation claims by the Insurer against anyone insured thereunder.

Such coverage shall be provided for by EITHER an All Risks Builders' Risk Policy
OR by a combination of a standard Builders' Risk Fire Policy including Extended
Coverage and Malicious Damage Endorsements and a Builders' Risk Differences
in Conditions Policy providing equivalent coverage.

The policies shall insure against all risks of direct loss or damage subject to such
exclusions as may be indicated in the Supplementary General Conditions (SGC).
Such coverage shall apply to:

(a) allproducts, labour and supplies of any nature whatsoever, the property of the
Insureds or of others for which the Insureds may have assumed responsibility,
to be used in or pertaining to the site preparations, demolition of existing
structures, erection and/or fabrication and/for reconstruction and/or repair of the
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insured project, while on the site or in transit, subject to the exclusion of any
property spacified in the Supplementary General Conditions (SGC);

(b) the installation, testing and any subsequent use of machinery and equipment
including boilers, pressure vessels or vessels under vacuum;

(c) damage to the Work caused by an accident to and/or the explosion of any
boiler(s) or pressure vessel{s) forming part of the Work.

Such coverage shall exclude construction machinery, equipment, temporary

structural and other temporary facilities, tools and supplies used in the

construction of the Work and which are not expendable under the contract.
The Contractor shall provide the Owner with evidence of all insurances prior to
commencement of the Work and shall promptly provide the Owner with a certified
true copy of each insurance policy. Policies shall contain an endorsementto provide
all Named insureds with prior notice of changes and cancellations. Such
endorsement shall be in the following form:

"It is understood and agreed that the coverage provided by this policy will not be
changed or amended in any way nor cancelled until 30 days after written notice of
such change or cancellation shall have been given to all Named Insureds."

All such insurance shall be maintained continuously until ten (10) days after the date
the Consultantissues a certificate of Total Performance. All such insurance shall
provide for the Owner to take occupancy of the Work or any part thereof during the
term of this insurance. Any increase in the cost of this Insurance arisina out of such
occupancy shall be at the Owner's expense.

The policies shall provide that, in the event of a loss, payment for damage to the
Work shall be made to the Owner and the Contractor as their respective interests
may appear. The Contractor shall act on behalf of the Owner and him/herself for the
purpose of adjusting the amount of such loss with the Insurers. On the
determination of the extent of the loss, the Contractor shallimmediately proceed to
restore the "Work and shall be entitled to receive from the Owner (in addition to any
sum due under the Contract) the amount at which the Owner's interest in the
restoration work has been appraised, such amount to be paid as the work of the
restoration proceeds and ion accordance with the Consultant,'s certificates for
payment. Damage shall not affect the rights and obligations of either party under
the Contract except that the Contractor shall be entited to such reasonable
extension of time for Substantial and Total Performance of the Work as the
Consultantmay decide.

The Contractor and his/her Subcontractors as may be applicable shall be
responsible for any deductible amounts under the policies and for providing such
addiionalinsurance as may be required to protectthe Insureds against loss on items
excluded from the policies.

PROTECTIONOF WORK AND PROPERTY

The Contractor shall protect the property adjacentto the Project site from damage

as the result of histher operations under the Contract.

The Contractor shall protect the Work and the Owner's property from damage and

shall be responsible for any damage which may arise as the result of hisfher

operations under the Contract except damage which occurs as the result of:

a) errorin the Contract Documents, andfor

Ebg acts or omissions by the Owner, histher agents, employees or Other
Contractors.

Should any damage occur to the Work andfor Owner's property for which the

Contractor is responsible hefshe shall make good such damage at hislher own

expense or pay all costs incurred by others in making good such damage.
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Contractor is not responsible as provided in GC 30.2 he/she shall make good such
damage to the Work and, if the Owner so directs to the Owner's property, and the
Contract Price and Contract Time shall be adjusted in accordance with GC 20 -
Changes in the Work or the applicable Supplementary General Conditions.

DAMAGES AND MUTUAL RESPONSIBILITY

If either party to this Contract should suffer damage in any manner because of any
wrongful act or neglect of the other party or anyone employed by him/her, then
hefshe shall be reimbursed by the other party for such damage. The party
reimbursing the other party shall be subrogated to the rights of the other party tn
respect of such wrongful act or neglect if it be that of a third party.

Claims under this GC shall be made in writing to the party liable within reasonable
time after the first observance of such damage and not later than the time limits
stipulated in GC 23.10 - Certificates and Payments, and may be adjusted by
agreement or in the manner set out in GC 16 - Settlement of Disputes.

If the Contractor has caused damage to any Other Contractor on the Work, the
Contractor agrees upon due notice to settle with such Other Contractor by
agreement or arbitration, if he/ghe will so seffle. If such Other Contractor sue the
Owner on account of any damage alleged to have been so sustained, the Owner
shall notify the Contractor and may require the Contractorto defendthe action at the
Contractor's expense. If any final order or judgment against the Owner arlses
therefrom, the Contractor shall pay or satisfy it and pay all costs incurred by the
Owner.

If the Contractor becomes liable to pay or satisfy any final order, judgment or award
against the Owner then the Contractor, upon undertakingto indemnify the Owner
against any and all liability for costs, shall have the right to appeal in the name of the
Owner such final order or judgmentto any and all courts of competentjurisdiction.

BONDS

The Owner shall have the right during the period stated in the tender documents for
acceptance of the tender to require the Contractor to provide and maintainin good
standing until the fulfilment of the Contract, bonds coveringthe faithful performance
of the Contract including the requirements of the Warranty provided for in GC 33 -
Warranty, and the payment of all obligations arising under the Contract.

All such bonds shall be issued by a duly incorporated surely company approved by
the Owner and authorized to transact a business or suretyship in the Province or
Tertitory of the place of building. The form of such bonds shall be the latest edition
of the CCA approved forms.

If bonds are called for in the tender documents the costs attributable to providing
such bonds shall be includedin the tender price.

Should the Owner require the provision of a bond or bonds by the Contractor after
the receipt of tenders for the Work, the Contract Price shall be increased by all costs
attributable to providing such bonds.

The contractor shall promptly provide the Owner, through the Consultant, with any
bonds that are required.

WARRANTY

The Contractor shall correct at his own expense any defects in the Work due to
faulty products andfer workmanship appearing within a period of one year from the
date of Substantial Perfermance of the Work.

The Contractor shall correct andfor pay for any damage to other work resulting from
any corrections required under the conditions of 33.1.
Neither the Consultant's final certificate nor payment thereunder shall relieve the
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Contractorfrom hisfher responsibility hereunder.

The Owner and/or Consultant shall aive the Contractor written notice of observed
defects promptly.

The Contractor shall be liable for the proper performance of the Work only to the
extent that careful workmanship and proper implementation of the Contract
Documents will permit and any warranty given respecting the Work and performance
shall only be valid so far as the design will permit such performance.

Nothing in this GC shall be deemed to restrict any liability of the Contractor arising
out of any law in force in the Province or Territory.

CONTRACTOR'S RESPONSIBILITIES AND CONTROL OF THE WORK

The Contractor shall have complete control of the Work except as provided in GC
15 - Emergencies. Hefshe shall effectively direct and supervise the Work using
hiier best skill and attention. He/she shall be solely responsible for all construction
means, methods, techniques, sequences, and procedures and for coordinating all
partsof the Work under the Contract.

The Contractor shall have the sole responsibility for the design, erection, operation,
maintenance and removal of temporary structural and other temporary facilities and
the design and execution of construction methods required in their use. The
Contractor shall engage and pay for registered professional engineering personnel
skilled in the appropriate discipline to perform these functions where required by law
or by the Contract Documents and in all cases where such temporary facilities and
their method of construction are of such a nature that professional engineering skill
is required to produce safe and satisfactory results.

Notwithstandingthe provisions of paragraphs 34.1 and 34.2 above, or any provisions
to the contrary elsewhere in the Contract Documents where such Contract
Documents include designs for temporary structural and other temporary facilities
of specify a method of constructionin whole or in part, such facilities and methods
shall be deemed to comprise part of the overall design of the Work and the
Contractor shall not be held responsible for that part of the design or the specified
method of construction. The Contractor shall, however, be responsible for the
execution of such design or specified method of constructionin the same manner
that he/she is responsible for the execution of the Work.

The Contractor shall carefully examine the Contract Documents and shall promptly
report to the Consultant any error, inconsistency or omission helshe may discover.
The Contractor shall not be held liable for any damage resulting from any such
errors, inconsistencies or omissions in the Contract Documents.

SUPERINTENDENCE

The Contractor shall employ a competent superintendent or deiegate
superintendence to competent subcontractors as required, who shall be in
attendance at the Work site as required for the proper performance of the Work.
The superintendent shall be satisfactory to the Consultant and shall not be changed
except for aood reason and onlv then after consultation with and aareement bv the
Consultant.

The superintendent shall represent the Contractor at the Work site and directions
given to himlher by the Consultant shall be held to have been given to the
Contractor. Important directions shall be confirmedto the Contractorin writing, other
directionswill be so confirmed if requested.

LABOUR AND PRODUCTS

Unless otherwise stipulated elsewherein the Contract Documents, the Contractor
shall provide and pay for all labour, products, tools, construction equipment and
machinery, water, heat, light, power, transportation and other facilities and services
necessaryfor the proper performance of the Work.
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All products provided shall be new unless otherwise specified in the Contract
Documents. Any products which are not specified shall be of a quality best suited
to the purpose required and their use subject to the approval of the Consultant.

The Contractor shall at all times maintain good order and discipline among his
employeesengaged on the Work and shall not employ on the Work any unfit person
nor anyone not skilled in the task assigned to himlher.

SUBSURFACE CONDITIONS

The Contractor shall promptly notify the Consultantin writing if, in his opinion, the
subsurface conditions at the site of the Work differ materially from those indicated
in the Contract Documents or as may have been represented to himlher by the
Owner or Consultant before the time of tender submission.

After prompt investigation, should the Consultant determine that conditions do differ
materiallv. hefshe shall issue appropriate instructions for changes in the Work as
providedforin GC20 - Changes in the Work.

USE OF PREMISES

The Contractor shall confine his apparatus, the storage of products and the
operations of his/her workers to limits indicated by laws, ordinances, permits or by
directions of the Consultantand shall not unreasonably encumber the premises with
his products.

The Contractor shall not load or permit to be loaded any part of the Work with a
weight that will endanger its safety.

The Contractor shall enforce the Consultants's instructions regarding signs,
advertisements, fires and smoking.

CLEANUP AND FINAL CLEANING OF WORK

The Contractor shall maintain the Work in a tidy condition and free from the
accumulation of waste products and debris, other than that caused by the Owner,
other Contractors or their employees which other waste products or debris shall not
be allowed to interfere with the work of this Contractor.

When the Work is substantially Performed, the Contractor shall remove all his/er
surplus products, tools, construction machinery and equipment not required for the
performance of the remaining work. The Contractor shall also remove any waste
products and debris and leave the Work clean and suitable for occupancy by the
Owner unless ctherwise specified.

When the Work is Totally Performed, the Contractor shall remove all of his/her
surplus products, tools, construction machinery and equipment . Hefshe shall also
remove any waste products and debris, other than that caused by the Owner, other
Contractorsor their employees.

CUTTING AND REMEDIAL WORK

The Contractor shall do all cutting and remedial work that may be required to make
the several parts of the Work come together properly.

The Contractor shall coordinate the schedule for the Work to ensure that this
requirementis keptto a minimum.

Should the Owner or anyone employed by him/her be responsible for ill-timed work
necessitating cutting and/or remedial work to be performed, the cost of such cutting
and or remedial work shall be valued as provided in GC21 - Valuation and
Certification of Changes in the Work and added to the Contract Price or shall be paid
as indicatedin the Supplementary General Conditions.
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Cutting and remedial work shall be performed by specialists familiar with the materials
affectedand shall be performed in a manner to neither damage nor endanger and of
the Work.

INSPECTIONOF WORK

The Owner and the Consukant and their authorizedrepresentativesshall have access
to the Work for inspection wherever it is in preparation or progress. The Contractor
shall cooperate to provide reasonable facilities for such access.

If special tests, inspections or approvals are required by the Contract Documents, the
Consultant's instructions or the laws of ordinances of the place of the Work, the
Contractor shall give the Consuttant timely notice requesting inspection. Inspection by
the Consultant shall be made promptly. The Contractor shall arrange inspections by
other authorities and shall hatify the Consukant of the date and time.

If the Contractor covers or permits to be covered any of the Work that is subject to
inspection or before any special tests and approvals are completed without the
aaaroval of the Consultant, the Contractor shall uncover the Work. have the
inspections satisfactorily completed and make good the Work at hifhers own expense.
The Contractor shallfurnish promptly to the Consultant two (2)copies of all certificates
and inspection reports relating to the Work.

REJECTED WORK

Defective work, whether the result of poor workmanship, use of defective products or
damagethrough carelessnessor other act or omission of the Contractor, and whether
incorporatedin the Work or not, which has been rejected by the Consultantas failing
to conform to the Contract Documents shall be removed promptly from the premises
by the Contractor and replaced and/or re-executed promptly in accordance with the
Contract Documents at the Contractor's expense.

Other Contractor'swork destroyed or damaged by such removals or replacements
shall be made good promptly at the Contractor's expense.

If in the opinion of the Consultant it is not expedientto correct defective work or work
not done in accordancewith the Contract Documents, the Owner may deduct from the
Contract Price the diierence in value between the Work as done and that called for
by the Contract, the amount of which shall be determined in the firstinstance by the
Consultant.

SHOP DRAWINGS

The term "shop drawings" means drawings, diagrams, illustrations, schedules,
performance charts, brochures and other data which are to be provided by the
Contractorto illustrate details of a portion of the Work.

The Contractor shall arrange for the preparation of clearly identified shop drawings as
called for by the Contract Documents or as the Consultant may reasonably request.
Prior to submission to the Consukant, the Contractor shall review all shop drawings.
By this review the Contractor represents that he/she has determined and verified all
field measurements, field construction criteria, materials, catalogue numbers and
similar data or will do so and that he/she has checked and coordinated each shop
drawing with the requirements of the Work and of the Contract Documents. The
Contractor's review of each shop drawing shall be indicated by stamp, date and
signature of a responsible person.

The Contractor shall submit shop drawings to the Consultant for this review with
reasonable promptness and in orderly sequence so as to cause no delay in the Work
or in the Work of Other Contractors. If either the Contractor of the Consultant so
requests, they shall jointly prepare a schedule fixing the dates for submission and
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return of shop drawings. Shop drawings shall be submittedin the form of a reproducible
transparency or prints as the Consultant may direct. At the time of submission the Contractor
shall notify the Consultant in writing of any deviations in the shop drawings from the
requirements of the Contract Documents.

43.5 The Consultant shall review and return shop drawings in accordance with any
schedule agreed upon, or otherwise with reasonable promptness so as to cause no
delav. The Consultant's review shall be for ¢conformity to the design conceot and for
general arrangement only and such review shall'not relieve the Contractor of
responsibility for errors or omissions in the shop drawings or of responsibility for
meeting all requirements of the Contract Documents unless a deviation on the shop
drawings has been approvedin writing by the Consultant.

43.6 The Contractor shall make any changes in shop drawings which the Consultantmay
require consistent with the Contract Documents and re-submit unless otherwise
directed by the Consultant. When resubmitting the Contractor shall notify the
Consultant in writing of any revisions other than those requested by the Consultant.

GC 44 SAMPLES

44.1 The Contractor shall submit for the Consultant's approval such standard
manufacturers' samples as the Consultant may reasonably require. Samples shall be
labelled as to origin and intended use in the Work and shall conform to the
requirements of the Contract Documents.

44.2 The Contractor shall submit for the Consultant's approval such standard
manufacturers' samples as the Consultant may reasonably require. Samples shall be
labelled as to origin and intended use in the Work and shall conform to the
reguirements of the Contract Documents

44 3 The Contractor shalt provide samples of special oroducts. assemblies or comoonents
when so specified. The cost of such samples not specified shall be authorizedas an
addition to the Contract Price as provided in GC 20 - Changes in the Work.

GC 45 TESTS AND MIX DESIGNS

45.1 The Contractorshallfurnish to the Consultant test results and mix designs as may be
requested.

452 The cost of tests and mix designs beyond those called for in the Contract Documents
or beyondthose required by laws, ordinances, rules and regulations relating the Work
andthe preservation of public health, shall be authorized as an addition to the Contract
Price as provided in GC 20 - Changes in the Work or the applicable Supplementary
General Conditions.

Asan example of Supplementary General Conditions, thosethat follow werefor
a contract for which the Owner (Client) wished to perform hisown inspection,
being unwillingto pay theadditional feeto the Designer.

SUPPLEMENTARY GENERAL CONDITIONS

These Supplementary General Conditions are attached to and form part of the Contract
Between John and Mary Doe (Owners) and Better Builders Inc. (Contractor) dated x/Ao¢xx

SGCo1 For the purposes of this Contract, the Owner shall be deemed to be the
Designer. The Owner by acting for him/herself accepts all the responsibilities
invested by the terms of this Contract in the Designer and will perform those
functions in a proper and timely manner in order to prevent delays in the
prosecution of the Work.
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S$GC02 Inthe event of no consultant being employed by the Owner, then interpretation
ofthe Contract Documents shall be by mutual agreement of the Owner and the
Contractor. Should they fail to agree on a question of interpretation, then
recourse must be made to GC16 - Settlement of Disputes.

SGCo3 The Owner shall supply contract documentation, being drawings,
specifications, soil reports, etc.

SGCo4 GC18 - Contingency Allowance is not applicable

SGCO05 GC20 - Changes in the Work and GC21: Changes shall be authorized in
writing

SGC06 GC26 - Patent Fees s not applicable

SGCo7 GC32-Bonds s not applicable

SGCo8 The Contractor declares that hefshe has proper insurance to cover the
responsible performance of the Work and that the requirements of GC28 -
Liability Insurance have been met

SGC09 The Owner shall supply electricity and water, at no cost to the Contractor.
sufficient to perform the work required by the Contract Documents.

STIPULATED PRICE PLUSFEE

The following contract was based on the CCDC format and was for a very large

renovation project for which complete specificationscould not be written due the

many unknowns anticipated as the work progressed. So the Builder agreed to work

for afee plus the wst of time and materials and sub-contract costs. The Agreement

part of the contract and the Supplementary Generd Conditionsof the Contract are

%et out below. The Generad Conditionswere the same as for the Stipulated Price
ontract.

AGREEMENT BETWEEN OWNER AND CONTRACTOR
This Agreement made in duplicate this eighth day of August, 2001

by and between John and Jane Doe jointly and severally, hereinafter called the Owner,
and Better Builders Inc., hereinafter called the Contractor,

witnesseth: thatthe Owner and the Contractor undertake and agree as follows:

A-lI THE WORK

The Contractor agreesto:

a) perform all the Work required by the contract documents for renovations to the
property known as 3886 Carlington Blvd., Victoria which documents have been
initialled by the parties, and which were prepared by Victoria and Victoria Associates,
acting as and hereinafter called the Architectand

b) do and fulfil everythingindicated by this Agreement, and
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¢) commence the work within one week of receiving the Contract Documents or sooner
at the discretion of the Contractor and, subject only to adjustmentas provided for in
the Contract Documents, attain Substantial Performance of the Work, as mutually
agreed by the Owner and Contractor, within sixty (60) working days of commencement
of the Work, except as shall be otherwise agreed in writing between the parties.

A-2 CONTRACTDOCUMENTS

The following is an exact list of the Contract Documents referred to in Article A-1 of this
Agreement and as defined in item 2 of DEFINITIONS. This list is subject to subsequent
amendments in accordance with the provisions of the Contract and agreed upon between
the parties. Terms used in the Contract Documents which are defined in the attached
DEFINITIONS shall have the meanings designated in those definitions.

this Agreement

Definitions

General Conditions

Supplementary General Conditions

Description of the Work.

Drawings provided by the Architect as listed below:

any subsequently agreed amendments or changesto the Contract

A 3 CONTRACT FEE

~NOoOO~WNERE

In consideration of the performance of the Work, the Owner agreesto pay the Contractor
in Canadian funds a contract fee as follows:

1 A percentage fee against all project costs of twenty percent (20%) of the Cost of the
Work, earned as the Cost of the Work accrues for overhead and profit

The Contract Fee shall be subject to adjustmentas may be requiredin accordance with the
provisions of the Contract Documents. Such adjustments shall be made in respect of
additions or deletions to the work duly authorized by the Consultant on behalf of the Owner
and shall be subject to the same percentage fees as the Work described in the Description
of the Work.

A-4 PAYMENT

(@) Subjectto applicable legislation and the provisions of the Contract Documents, and in
accordance with legislation and statuary regulations respecting holdback percentages,
the Owner shall:

1 make an initial paymentto the Contractor of five thousand dollars ($5,000.00)
as an advance against the COST OF THE WORK, which amount is to be
deducted from the penultimate payment (Substantial Performance of the
Work) bv the Owner to the Contractor from such costs and fees remainina
aue, and-

2 make bi-weekly payments to the Contractor in Canadian funds on account of
the Cost of the Work performed to date and products delivered to the Place
of the Work or other locations designated by the Owner, the amount of such
paymentsto be as certified by the Consultant, and

3 make bi-weekly paymentsto the Contractor in Canadian funds on account of
the Contract Fees earned as described in Article A-3 CONTRACT FEE.
4 upon Substantial Performance of the Work as certified by the Consultant pay

to the Contractor the unpaid balance of heldback monies when due in
accordance with paragraph 14.4 of GC 14 - CERTIFICATES AND
PAYMENTS and paragraph A-4 {a){1) above, and

5 upon Total Performance of the Work as certified by the Consuitantpay to the
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Contractor the unpaid monies when due in accordance with paragraph 14.4
of GC 14 - CERTIFICATES AND PAYMENTS.

(b) In the event of loss or damage occurring where payment becomes due under the
property and boiler insurance policies, payments shall be made to the Contractor in
accordance with the provisions of GC 20 - INSURANCE.

(¢) If the Owner failto make payments to the Contractor as they become due under the
terms of this Contract or in an award by arbitration or court, interest of two percent
(2%) per month, twenty-four percent (26.8%) per annum on such unpaid amounts shall
also become due and payable. Such interest shall be calculated from the date of the
first default and added to any unpaid amounts on a bi-weekly basis.

A-5 RIGHTS AND REMEDIES

(a) The duties and obligations imposed by the Contract Documents and the rights and
remedies available thereunder shall be'in addition to and not a limitation of any duties,
obligations, rights and remedies otherwise imposed or available by law.

(b) No action or failure to act by the Owner, Consultantor Contractor shall constitute a
waiver of any right or duty afforded any of ‘them under the Contract, nor shal any such
action or failure to act constitute an approval of or acquiescence in any breach
thereunder, except as may be specifically agreed in writing.

A-6 RECEIPTS OF AND ADDRESSESFOR NOTICES

Communicationsin writing between the parties or between them and the Consultant shall
be consideredto have been received by the addressee on the date of delivery if delivered
by hand to the individual or to a member of the firm or to an officer of the corporation for
whom they are intended or, if sent by post or by telegram, to have been deliveredwithin five
(5) working days of the date of mailing, dispatch or of delivery to the telegraph company
when addressed as follows:

The Owner at:

The Contractor at:

The Consultantat:

A-7 LAW OF THE CONTRACT
The law of the Place of the Work shall govern the interpretation of the Contract.
A8 LANGUAGE OF THE CONTRACT

At the request of the parties hereto, the language of the Contract shall be English (French
etc).

A-9 SUCCESSION

The General Conditions of the Contract hereto annexed, and all the other aforesaid Contract
Documents, are to be read into and form part of the Agreement and the whole shall
constitute the Contract between the parties and, subject to law and the provisions of the
Contract Documents, shall enure to the benefit of and be binding upon the parties hereto,
their respective heirs, legal representatives, successors and assigns.

In witness whereof the parties have executed this Agreement under their respective
corporate seals and by the hands of their proper officers thereunto duly authorized.



SIGNED, SEALED AND DELIVERED
in the presence of:

Owner Contractor
name name
signed signea
name narmne

SUPPLEMENTARY GENERAL CONDITIONS

These Supplementary General Conditions are attached to and form part of the Contract
Between ......covveeeevceeeeeeeens AN . dated .....ccccvimmrieeiiiinnnn, , 1994

SGCOo1 For the purposes of this Contract, the Owner shall be deemedto be the
Consultant. The Owner by acting for him/herself accepts all the
responsibilities invested by the terms of this Contract in the Consultant
and will perform those functions in a timely manner in order to prevent
delaysin the prosecution of the Work.

SGC02 In the event of there being no consultant employed by the Owner then
interpretation of the Contract Documents shall be by mutual agreement
of the Owner and the Contractor. Should they fail to agree on a question
of interpretation, then recourse must be made to GC16 - Settlement of

Disputes.

SGC03 The Contractor shall supply contract documentation, being drawings,
specs

SGC04 GC18 -Contingency Allowance is not applicable

SGCOo5 GC19 not applicable

SGCo6 GC20 - Changes in the Work and GC21 shall not apply in respect of

valuation of a change. Changes shall be authorizedin writing but shall
be paid for on the basis of cost plus those percentages of cost previously
agreed by the Parties.

SGCO7 GC25 - Laws, Notices, Permits and Fees. The Owner shall reimburse
the Contractor for all fees required for the performance of the Work and
they shall be subject to the same percentages of cost previously agreed

by the Parties.
SGCOB GC26 - Patent Fees is not applicable
SGCo9 GC32 - Bondsis not applicable
SGC10 The Contractor declares that hefshe has proper insurance to cover the

responsible performance of the Work and that the requirements of GC28
- Liability Insurance



SGC11 The Owner shall supply electricity and water, at no cost to the Contractor,
sufficient to perform the work required by the Contract Documents

ANNEX"A"
Description of the Work

The Work consists of the supply of all labour, materials, equipment and supervision to
perform thework as described below:: a description of the work (scope) would follow ...

PROPOSAL ASA CONTRACT

At the beginning of Section (4), itis recommendedthat a simple proposal may be
used as a form of wntract for a small project. This is not completely satisfactory
but preferable to no description of the work and no contract. It is still preferable
to use the "stipulated price" wntract format set out above. The following is an
example of a typica proposal to be used as a form o f Agreement when "accepted"
by the Client.

BETTER BUILDERS INC. XXX, SATISFIED BLVD. Victoria, B.C., X2X 1X1
Tel: (604) 000-0000
Fax: (604) 000-0000

PROPOSAL
To > Smith Family
Location . 3836 Cardogan Road, Victoria, B.C.
Date > April 26,2000
Project Title : Bathroom Renovation

Scope of Work : Supply labour, materials and supenvision as required at the Site of the work
P to perform the work descrbed beow in accordance wih all appicable codes
and to the requirements of Authoriies having jurisdiction:

GENERAL PRELIMINARY

Inspect premises with Client to clarify Scope of Work

Protect areas adjacent to the site of the work

Remove all cabinets & counter-tops after plumbing disconnections

Remove existing tile floor

Install sub-floor and/or underlayment as required (sub-floor glued & nailed with
barbed or glue-dipped nails at 5 degree angle)

O~ wWNEFED>

PLUMBING & MECHANICAL

Disconnect and remove all existing plumbing fixtures
Install & connect the following fixtures:

a) 1 Crane Radcliffe WC with #5 seat

b) 1 Crane Coronet basin

c) 1 Teck lever handle basin faucet

d) 1 Crane porcelain enamelled steel tub

3 Install 1 mirror, 3 6 x 36, bevel-edged 1/4" plate glass

N~
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Towel bars to a total length of 7' 6" ftted as agreed with Client
Recessed paper holder

Recessed, mirrored medicine cabinet

Exhaust fan (100 cfm) (Lump Sum Allowance $350)

ELECTRICAL

Dismantle & remove existing light fixtures
Install one (1) 4ff double tube fluor. fixture
Electrical connections &switch for exhaust fan

WNRO ~Nouab

D TILES
1 ?ft?(ljl rc):)eramic tile floor & baseboardto Client's choice (Lump Sum Allowance

E PAINTING

1 Prime as required & paint 2 topcoats throughout Gliddens Lifemaster 2000
Latex

F GENERAL

1 Cleanup & remove all debristo dump for environmentallycorrect disposal

Total Contract Amount including all lump-sum allowances: $6,125.00

GSTax @ 7% $ 428.75

TOTAL $ 6.553.75

SCHEDULE OF PAYMENTS

10% On signing contract 10% Commencement of work

25% Completion of demaoilition 25% Completion of plumbing & electrical

20% Substantial Completion 10% Hold-back on all payments, due 41 days

after substantial completion

The work shall be performed in accordance with the National Builaing Code ?MHC requirementsand the
resl;ulftlons of Authorities hawn? jurisdiction over the Work and the site bf the Work. This proposal is
culated on the basis of current material and labour costs and is valid for a period of 60 days. Additions
and deletions to the Scope, of the W?rk are tg be confirmed Rr%wousg/ |q1wrltl by both parties at an
agreed cost or to be charged at cost plus 20% failing agreement between the parfies” Late _ayments will
resuit In stoppage of work until payment is received or agtlreement reachedin respect of the payment.
Payments in arréars of more tha days will bear interest charges of 2% per month or 26.8% per annurn.
Choice of materials not specified or otherwise previous(ljy agreed betweenthe Client and the Goniractor shall
be at the discretion of the Contractor and to standaids normally acceptablein the building industry for the
type of work covered by this agreement.

Respectfully submitted by: Norman Austin
BETTER BUILDERS INC.

ACCEPTANCE: You are hereby authorizedto perform the work as described in this
proposal for which the undersigned agrees to pay the sum quoted accordingto the
terms stipulated.

Sgned Date




project management for Buildersand Contractors 159

SoME NOTESTO THE READER

¢

Thisisthe document that could be used as asubstitutefor proper plansand
specifications. 1t becomesthe Scope of Work onceit has been accepted by the
Client. It does not, in fact, replacea proper contract but, consideringthe low
value of the work described ($6,125.00), | am prepared to wager that it is
much, much better than the Agreement presently used by most small
contractors. Your average Client will understand that he/she has made a
contractual commitment and will appreciate that he/she is not entitled to
expect anything beyond the work you have described.

Inthefina paragraph that begins" Thework shall be performed in accordance
withthe.......cc...... " the Builder should insert the appropriatestandards. The
mention of CMHC for Canadian buildersisto providea standardthat meets
norma use requirements but does not al ow for luxury finishes. For instance
athird top-coat of paint would have to be mentioned specifically in the Scope
of Work. Quality standards are difficult to definein any contract documents
but, by (in this case) quoting CMHC, you have madeit pretty clear that this
work, while being of good quality, does not includemarble fixtures or other
luxuries. For instance, the light fixture is not described in detail. The Builder
need only providewnhat is usual in thistype of work in the areain which the
Builder works.

It is possible that a Client reading the fine print in the last paragraph may
object toamark-up of 20%. Thereis no reasonto do so asthisonly becomes
vaidif the Client and Contractor fail to agree on a pricefor additiona work.
TheBuilderisawaysin apositionto say "If you do not agreetheprice, | am
quite happy not to do the extrawork".

There was a Builder in Jamaicawho refused to make any changes or perform any
extra work on a project until after Substantial Completion (Substantial
Performance). He maintained that he always finished to schedule and most clients
changed their minds about wanting extrawork or changes madewhen t h qwere
ready to take occupancy!

In respect of that 20% mark-up, the Client may ask what is"cost". Thisis
debatable. | see the 20% mark-up on cost as representing profit and
"inconvenience’ such as inability to proceed with other projectsand so on. In
other words, | would add it to cost of materials, labour, overheads and
supervision. After dl, if the Client does not know what he or she wants, it
cannot be expected that the Builder wil stand around waiting for the
possibility of extrawork or changes. You may be asked to proveyour "cost”
by the submissionof invoices and time-sheets. Thisis quitejustified and is
common practicefor dl costson "cost-plus’ work; it also gives the Builder
another reason for being meticulous in the maintenance of records and
receipts.
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4 Thereisadisclamerat the beginningof this book. Read it and think about it.
| am not alawyer, though | have written a good many contracts. No Builder
should be operating without periodic referenceto alawyer about thevalidity
of his/her contractual procedures. If you meanto stay out of trouble, if you are
sncereinwantingto do agood job, seealawyer beforeyou start businessor
assoon asyou can if you are dready in business and have not done so.

CHANGE ORDER

For whatever reasonit isissued, the Change Order (CO) is alega document and it
altersthe content of the contract. It usually changesthe priceof the work (increase
or decrease) and it ofter changesthe completiondate. For thisreason, it isimportant
tojustify t he change fully. The descriptionof the work described in the changeshould
be complete.

On large contracts with an Architect or other consultant representing the
Client, the problem is sometimes |essened because the Architect issues the CO and
describesthe work involved.

However (and itisabig however"), they often do not do athorough job. Some
architectsgive a bare-bonesdescription, expecting the Builder to provide a proper
description that the Architect can then edit or rationalize. The Builder is going to
estimatethework and quotea price. It isfor the Architect to make the work and its
value seem asllittle as possible and for the Builder to make it seem extraordinarily
complexand time-consumingand, of course, costly. The small Builder may haveto
write the CO him/herself as the Client most probably will not have the knowledgeto
doso.

S0, big or small, it isimportant to the Builder to developthe art of writinga
ChangeOrder. Theimportant thing, as| said above, isto makeit seemlikeamajor
undertaking. Thereare two reasonsfor this:

¢ it makes the Builder concentrate on what is involved in the work, what
materials and labour are required and how it may affect other work
consideringall the impactsmakes an accurate estimatemore probabl e

¢ the Client is much morelikely to approvethework if it is properly described
in such detail as makesthe price seem reasonable- one small problem with
thisisthat the Client may decidethe work istoo complex and refise to make
the change; this is not always a problem, as changes are usually an
enormousinconvenienceto the Builder, anyway.

An example: the Builder is providing an addition to a house and the Client
decides, when thework is near complete, to changethe counter-topsin theexisting
kitchen, not previoudy involvedinthe work. Hisinstructionto the Builder may be as
smpleas: " Please quote me for changing the counter-topsin the kitchen':
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The Builder has a couple o mare of choices The addition is nearly
complete and there may be another project to be sarted dsewhere; the Builder
may not be really interested in the wark but willing to accept it if the priceis a
good one. In thisdrcumdance hear shewritesin the Change Order:

Supply materials, labour, and supervisionto replace counter-topsin the existing
kitchen. Protect adjacent surfacesand repair as required.

Cost of the work $1,250.00
Taxes $ 00.00
Total $1,250.00

Extension of Contract Time maximum8 wor king days

On the ather hand, the Builder may beredlly interested in doing the work,
t hough not prepared to make ather t han an acoeptablepr ofit. Sot he CO could read:

Inspect the |ocation of the proposed counter -top replacement;

Verify that walls are at 90 degreesto each other;

Check existing plumbing 10 ascertain costs of temporary disconnectionsand

re-connectionsand the need for new plumbingfittings or fixtures;

Protect existing floor surfaceswith //4” hardboard or similar, cutting to

Size to minimize damage;

Ib(‘ergciwye major appliances from kitchento temporary storage area indicated
y Client;

Disconnect plumbing fittings and fixtures;

Detach existing counter-top from base cabinets, avoiding damage as much

as possibleto cabinetsand existingwalls;

Qupplyand install new melamine-finished, roll-firm counter-top, carefully

mitring cornersto suit existing walls;

Re-connect and/or replace plumbing fixtures and fittings, allow for

replacementof some fittings,

Protect finished surface of new counter-top;

Make good any damageto surfacesadjacent to new counter-top;

Replace major appliancesand remove protective floor covering;

Clean-up and remove debrisfromsite;

Sub-Total $ 625.00
Supervision $ 120.00
Overhead at 26% $ 194.00
Profit ar 5% $ 47.00
TOTAL $ 986.00
Taxes $ 000.00
GRAM TOTAL $ 986.00

Extension of Contract Time maximum 5 working days
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Notes:

1 Client to select counter-top colour and type within three working days of
authorization of this change from a selection provided by the Builder.

2 Clientisresponsible for emptying all cabinet cupboards and drawersand
removing appliancesand other articlesfrom counter-topto location outside
kitchen.

Thefirst, brief method of describingthe work leavesthe Builder opentothe
danger of disagreement with the Client on the detail of the work to be done in the
same way that a skimpy Proposal or Scope of Work do. This brevity may cause
some disagreement when the work is finished as to exactly what was supposed to
have been done. For which reason, | always prefer the second example.

There is very little to argue with there. You may consider that it does not
cover every detail and you may be right: but there is not much left to the
imagination. It can be made more convincing by putting a price or an alowance
against each lineitem. Thisgivesthe Client the opportunity to say that he/she will
forgo that item. The Client, could, for instance, decide personally to move the
major appliances or to omit the floor protection (perhaps the existing floor is
scheduled for replacement later). And so on. If thereis a requirement for a new
plumbing fixture (a sink, for example), its cost and its installation would be
additional to the price quoted - becauseit is not included in the description.

CHANGE ORDER FORMAT

There are a great many ways that the information may be presented. Each
Architect or Engineer will have his/her own method. If you, the Builder, are
requiredto submit a Change Order becausethe Client cannot, then the form below
may besuitable

.BETTER BUILDERS INC. XXX, SATISFIED BLVD. Victoria, B.C,, X2X 1X1
Td: (604) 000-0000
Fax:(604) 000-0000

CHANGE ORDER
C.O. Number: Date:
OWNERICLIENT:
CONSULTANT :

PROJECT TITLE
PROJECT NO.
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Under theterms d the Contract it is required that the Contractor perform the work
described below.
Description of thework:

heredescribe in detail

Origind Contract Price

Vaued Changesto Date

Vaued this Change

Revised Contract Price $

Site Instruction Reference:

Agreed extenson d Contract Time; days | weeksto Total contract
timed

Authorized by:

Name/Title:

RECEIVED BY: Date: Time:

Better Builders Inc.

ADMINISTRATIVECOST OF A CHANGE ORDER

In theory there is no reason why you should not charge an administration fee for
all changes. This may not be agreeableto al your Clients and, for that reason, it
should be stated in a clause in the Supplementary Genera Conditions of the
Contract as, for i nst ance:

"411 changes orproposed changesto the Contract initiated by the Client or the
Client'sauthorized representative shall be subject to an administrative charge of
$50.00, additional to the cost of the work, whether or rot the work be performed
and whether or not the Price of the Work be increased or decreased thereby or
should therebe no changein the Price of the Work. This fee shall be added to the
cost of the Work and be reimbursed as wor kprogresses.”

Thishasthe hedthy effect of g vi ng areason for second thoughtson the part
of the Client who might indulge in whimsical proposals for Changesthat cost the
Builder substantial administrative time. Stipulate the amount of the "fee" per
Change in accordance with what you know or anticipate about the Client.
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SITEINSTRUCTION

Never accept an ora instruction that is not backed up by awrittenone. There are
threemajor reasonsfor theissuanceof a SiteInstruction:

) The Architect or an inspector with jurisdictionover thework perceivesan
emergency, gives an ora instruction and then backs it up with a written
one (a Site Instruction). Both of these bodies should have a proper form
for the Instruction.

¢ The Client or the Client's Representativeperceivesthe need for something
that is not contained in the contract documents; or perhaps the Builder
believes the " something” is not in the contract documents and thereis the
probability of a dispute about the matter. In this case the Client or Rep.
may issue a written instruction to perform the work with a note that a
price for the work will be negotiated if it is determined that it is not part
of the contract.

¢ The Builder concludes that there is a requirement for additional work to
permit the proper performance of the contract. In this case, the Builder
requestsa writteninstruction from the Client or Rep.

You may thrk of many other conditions where an instruction may be givento do
something that is not part of the contract. Obvioudy the Change Order is the
proper mechanism for a change in the content of the contract and this may be
noted on the Site Instruction. However, this particular form is to take careof those
things that need to be done but which cannot be finalized in scope or price or
schedule immediately. It is something of an emergency document. Because the
Client may not have such aform available, the Builder should aways have a few
copieson hand.

All instructions must be in writing

Theform that followswill suit most situations.



project management for Builders and Contractors 165

BETTER BUILDERSINC. XXX, SATISFIED BLVD. Victoria, B.C., X2X 1X1
Tel: (604) 000-0000
Fax: (604) 000-0000

SITE INSTRUCTION

S.I.Number: Date:
OWNERICLIENT:

CONSULTANT :

PROJECTTITLE:

PROJECT NUMBER:

Under the terms of the Contract between Better Builders Inc. and
itis required that the Contractor perform the work

described below.

Description of the work:

Change Order Reference: (if applicable)
Anticipated extension of Contract Time: dayslweeks

Authorized by:
Name/Title:

The above work may he subject of a Change Order to be issued and authorized by the
appropriate authority (Consultant or Owner/Client); except in the case of a "cost-plus"
contract in which instance the work shall be reimbursed on the basis of time and material
plusthe agreed fees.

RECEIVED BY: Date: Time:




166 project management for Builders and Contractors

PURCHASE ORDER

This document (for want of a complete CCDC type of contract) will give you a
better control of the activities of your Sub-contractors than a form tom out of a
duplicate book bought at your local stationer.

BETTER BUILDERSINC. XXX, SATISFIED BLVD. Victoria, B.C., X2X 1X1
Tel: (604) 000-0000
Fax: (604) 000-0000

PURCHASE ORDER  (No: )
To
Company
Address

Date
ProjectTile

Supply the following in accordance with the terms described:

(here a descriptionofthe work)

Purchase Price
GST@ ™

TOTAL $

SCHEDULE OF PAYMENTS

% With Purchase Order

% Completion of (describe the stage)

% Completion of (describe the stage)

% At Substantial Performance (Completion)
% 41 days after Completion of all work
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SCHEDULE OF COMPLETION
The work shall commence no later than
The Work shall be completed by see next page

OTHER TERMS

All construction work shall be to the minimum standards of the National Building Code, the British
Columbia Building Code, the Standards of the Central Mortgage and Housing Corporation, applicable
codes of Authorities having jurisdiction over the Work, the requirements of material manufacturers and
suppliers. Safety requirementswill be rigorously enforced. Any fines, penaities or other charges levied
against Better Builders Inc. due to failure on the part of this Supplier to comply with rules, regulations
and instructions of "Authorities Having Jurisdiction" will be deducted from payment due to the Supplier.
Any change in the work and the cost to be charged therefor shall be previously authorized in writing.
This Purchase Order is issued on the basis of current material and labour costs and is valid for a period
of 120 days. Additions & deletions to the Scope of the Purchase Order shall be agreed in writing by
both parties both as to scope and price. Failure to comply with the terms of this Purchase Order may
result in stoppage of the work until compliance is achieved or agreement reached in respect of the
continuation of the work. Continued failure to comply with the terms of this Purchase Order may result
in Better Builders Inc., making other arrangementsfor completion of the Work. Choice of materials not
specified or otherwise previously agreed between the Client and the Contractor shall be to minimum
current standards normally acceptable in the building industry for the type of work covered by this
agreement. This Supplier has seen and agrees to accept the General Conditions of the Contract
between the Client and Better Builders Inc., as applying equally to the Work included in this Purchase
Order.

Purchase Order issued by:
An authorized official of:
Better Builders Inc.

ACCEPTANCE: | agree to perform the work described in this Purchase Order
according to the terms stipulated.
Date:

signed

PLAN OF OPERATION

The H an of Operation( POP) and the importance of giving as much consider ation
as possble, as time will permit and as you become gradually convinced of its
ussfulness, has been mentioned previoudy. Hereis an outlineof a smple POP that
will providemos of theinformationthat you need to performa small project - up
to and indudingaone-off house congruction.



168 project meneggment for Builders and Contractors

BETTER BUILDERSINC. XXX, SATISFIED BLVD.,Victoria, B.C., X2X 1X1

POPPreparedby: ...

Project Name: House Congruction at: 3866 Carlington Blvd.

Project Number: ................

Dateof POP:................. RevisedDate: ................ By: .........

PLANOF OPERATION

Contents

LFA - Logical Framework Anafysis (for thosewhofind it useful)
WBS -Work Breakdown Structure

Budget and Cash-flow

Organigram (Or ganization Chart)

Execution Schedule

Payment Plan

Contracts

Client

Standard form of Stipulated Pricewith (Client'sName)
Sub-contractors

Purchase Orders

a) Foundations AA Excavation

b) Framing BB Carpentry

c) Roofing RoofersInc.

d Etcetera

Evaluation Milestones

Closingin Start Date; Finish Date:
Drywdl Ingtallation Start Date:; Finish Date:
Cabinetry & Finish Carpentry Start Date; Finish Date:
Painting Start Date: FinishDate:
Externd Works Start Date: FinishDate:
Substantial Completion Start Date; Finish Date:
Final Completion Start Date: FinishDate:
End of Warranty Period Start Date: FinishDate:

Evaluation Criteria (use these ro compare actual value at each milestoneand at
compl etion againstprojected cost)

Qudlity of finish

Percentage completion

Likeihood of warranty work

etc. etc. elc.

This POP format should be adequate for an even larger construction. The
variableis the amount of detail included. On alarge project, it is likely that there
would beagrester variety of contract formats. Some Sub-contractorsmay beworking
on acost-plusbasis, some a stipulated sum and so on. For item 3, “Budget & Cash-
flow" areferenceto acomputer file might be sufficient if thereis more information
than is usefully included in a printed document. The same may apply to the Work
Breakdown Structure.
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APPENDIX 1

Logical Framework Analysis

As a planning and monitoring tool the LFA is unequalled in its simplicity. Its
principal virtue is its clear exposition and arrangement of data. Being in the form
of a chart on one sheet of paper, it lends itself to instant appraisal; the logic of the
relationshipsbetween elements is apparent and it contains the fundamental evalu-
ation criteria. For those not fully familiar with the method, an outline explanation
follows.

Goal, Purpose, Outputs and Inputs are described in the "Planning” section
but, briefly, they are defined as follows:

Goal The objective of the program of which the project is a part; the long-
term or overall objective.
Purpose Whatthe project should achieve; what the completion of the Outputs

generates.
Outputs  The end results (usually physical) of the management of the Inputs.
Inputs Resources of time, material, activities which, properly managed, pro-
duce the Outputs.

The traditional arrangement of the columns within the table is shown below.

The Project Manager (PM) isimmediately responsible for the first two levels
of the vertical logic of the approach (inputs & outputs). The PM defines the Inputs
that will provide the Outputs and is directly accountable for their control. In most
organizations, a higher level of control (the Client - who may be a superior within
your organization) decides that the Outputs will produce the Purpose within the
context of the Goal. The small builder will decide all the levels.

The vertical logic of the chart indicates the relationships between Input,
Output, Purpose and Goal. If the right Inputs are provided and properly managed,
then the Outputs will inevitably be produced; the same applies to the subsequent
two levels. Except that another inevitability is the tendency for things to go wrong.
There are bound to be uncertainties - weather, strikes, soaring lending rates,
shortage of competent personnel - all the things one cannot know with absolute
assurance.



So, at every level, these uncertainties have to be considered and accounted
for to the best of one's capacity in the context of experience and the information
available at the time. Defining these uncertainties in the column "Important
Assumptions" does two things. In the planning stage it conditions the results of the
Narrative Summary column at the next higher level in the chart. During
implementation it provides a warning that there are possible adverse
circumstances of which the PM and the Team must be constantly aware and
against which provision must be made.

For instance, a construction project that is to commence under winter
conditions might be substantially delayed by excessive frost. In such a case, it
would be essential that this be considered and shown under "Important
Assumptions". At a higher level, if the building is to be an example of the quality of
your work and your Subs have failed to provide the finishes you expected,the
Purpose (let us say, "establish reputation for quality) might be unachievable for
obvious reasons. In this case the Important Assumption at Output level is that "the
Sub-contractors maintain anticipated standards". This Important Assumptionin the
LFA is a constant reminder of the need to maintain adequate supervision in order
to ensure that you and the Client get the quality that you are looking for.

If the Output is not achieved to schedule and the Purpose is consequently
foregone, so the achievability of the Goal will be jeopardized.

The two essential columnsthatdefine the logic of the approach are "Narrative
Summary" and "Important Assumptions". These must be correct (as far as
possible) at each level in order to validate the Narrative Summary at the next level.

However, "Objectively Verifiable Indicators" (OVI) are indispensable to
rational judgement, indicating the type and magnitude of the things that enable you
to measure the correctness of your project development criteria. The column
"Means of Verification"speaks for itself: these are your sources of information.

OV permit you to break down the projectinto components of the magnitude
that suits your convenience during the planning stage: they may be expanded or
further broken down in your plan of operation or other planning documents. In the
format of the LFA, itis easyto add to the listing as new elements are introduced
and as new Important Assumptions force themselves on the attention. A
hypothetical project is shown below: it is for the construction of a 200 square metre
house on a lot to be provided by the Client.

An example of how apparently minor hurdles can prove costly. If you are
negotiating to build the house on a lot that the Clientis in process of purchasing,
all your time spent estimating, planning and negotiating may be wasted if legal
counsel advises that the title to the land is clouded and that the Client should not
complete the purchase. Obviously, you would not build until the tile was clear but
overheads are a significant building cost and time wasted is profits jeopardized. If
the house is on a lot or plot in a tract development, title problems are unlikely to
arise; the title to the land may not be an "Important Assumption”. If it is rural land,
there may be problems associated with environment, zoning regulations, etc. In
such a case the risk is greater and should be consideredin your planning - in your
LFA.
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NARRATIVE OBJECTIVELY VERIFI- MEANS OF IMPORTANT
SUMMARY ABLE INDICATORS VERIFICATION ASSUMPTIONS

GOAL ® regularflow of projects
achieve 5%return on prefits increasing ® accountant's audit under effective
annual $5 million annuallyto final 5% management
turnover in 10 years ® favourable economic
environment
PURPOSE 1 architect's approval ® architect's final 1 Subsperformto
establishreputation for at firstinspection certificate required standards
quatity at reasonable 2 completeconstruc- * final paymentby 2 no cost overruns
cost tion within budget client & project
accounts

OUTPUTS
1 residentialunit 1 200 sq.m. house ® certificateof ® projectplan & schedule
2 site-works 2 landscaped|ot occupancy achieved
INPUTS 1 continuationof overdraft
1 interim financing 1 $10,000 overdraft 1 letterfrom bank 2 PM committedto project
2 project 2 3%of project cost 2 projectaccounts to completion

management 3 $190.000 total 3 purchase orders 3 suitable Subs available
3 sub-trade contrac- 4 title search by issued 4 lawyer was right

tors lawyer 4 lawyer statement 5 no adverse acts of God
4 building site by 5 $200,000 value 5 PM/client 6 time & quality

client 6 2% profit agreement parameters met
5 executedconstruc- 6 project accounts

tion contract

Note: the previous chart has been compressed into 4 columns to increase space available for

information.

RESULTS

Logic permits a further step in the planning and analysis of projects. The provision
of the Outputs consequent on certain activities applied to the inputs (or inherentin
the provision of the inputs) gives certain definable resufts which are more
susceptible of interpretation than simple Outputs and Purpose; perhaps a certain
amount of subjectivity is required to develop the correct interpretation. This is
discussed in some detail in my book "“imeredibly easy project management for any
reader who wishes to consider the LFA in more detail.




preject management for Buildersand Contractars

APPENDIX 2

Work Breakdown Structure

The example of a Work Breakdown Structure (WBS) that follows is for a typical
Canadian residence and is based on the premise of sub-contractingthe work by
trades. "Drywall', for example, is gypsum wall board (GWB) and includes
application and fixing by screw or nail, taping, filling and sanding and usually
presumesthe previousinstallation of insulation and vapour barrier. All trades may
not have been included but it is of no consequence to the sequence of the
breakdown shown in the chart.

Note that "Services" is one sub-contract, broken down at the next level into
"Plumbina"and "Electrical”. The assumption in this WBS is that vou have selected
your services contractor as one who does both mechanical and electrical work.
You may ask that Sub-contractorto split the work into the two main trades and
even ask for a further sub-division as, for instance, "rough and finish", "heating",
and "light fixtures" all being included in the "electrical "trade or activity. Now you
have the opportunity to make changes, or the Client has that opportunity, to any of
the three electrical sub-activitiesin the full knowledge of how that change would
affect the total stipulated price of the contract.

If the Client decides to use gas heating, the electrical heating is shown at
level 4 as an isolated amount and can be eliminated from the electrical contract.
Because you have selected a contractor that does a total mechanical and electrical
service, you can request a new price for a gas installation and incorporate it into
the WBS, affecting only the cost of "services" at level 2 and, of course, the total
stipulated price of "House" at level 1. Alternatively, you may call another sub-trade
to tender for the gas heating.

The detail for the activity (sub-trade) "Paint" is typical for all the sub-trade
contracts. In this case, a contingency of 8% has been applied to the cost. Thisis
because, although you know that your contractor is prompt, an excellent worker,
that he always keeps to schedule and returns for touching up, nevertheless, he
tendsto be untidy and you have increased costs for clean-up. Were it an unknown
painter, you might have to increase the contingency to 12% or 15% because a
painter can make or break a project and you may have to follow a poor performer
with your own touch-up or painting crew for which you need extra money.
Theoretically, you may back-charge a sub-trade for sloppy work. A tough and well-
organized project manager will have smaller contingenciesthan most.

Of course, you will not draw a WBS with little boxes such as the one for
"Paint". If you are using a computer spread sheet or other program, all that
information will be fed into the machine. Again, you may simply put all the data
onto individual estimating sheets and refer to the sheets on your WBS diagram. If
you have a good imagination, you may not need the diagram. However, | am sure
that, in most cases you will find that it simplifies your work enormously. The
important thing is to appreciate the logic of the breakdown and to use it in
conjunction with estimating, organization, interfacing, scheduling and contracting.
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estimating 66
meetings 83
supervision11
Substantial Completion/Performance 135.
Success criteria 20
Supervision19, 21, 127, 148
description 90
planning of 89
what it includes 114
Supplementary General Conditions 152
Supplier
accounts 72
Tender 60
& addenda60
Terms 2
in proj. mgmt. 16
Things that go wrong 43
Warranty 36, 56, 118, 120, 128, 148
Work Breakdown Structure 33, 41, 51, 62, 67,
128, 172
& Computer8l
& cost 74
&estimating 4L
accounts 73
and Organigram44
estimating 66
Work description - see Scope of Work
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