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Foreword

This document isintended to assist First Nation project managers who are responsible for
implementing capital congtruction projectsin their communities. Procedures and principles
discussed are intended to provide a management framework to use throughout a capita construction
project.

Scope
This document describes the concepts behind Project Management, including why itsuseis

recommended. Information and suggestions on how a project should be managed are discussed
through the following phases of capital congruction project implementation:

* Initiaion
* PHamning
* Dedgn

+ Congruction

e Take Over and In-sarvice.

Responsibilities

While this document suggests that certain people or positions (e.g. the Band manager or the project
manager) perform specific functions, it is gppreciated that different individuals or communities
organize in different ways. The position and title of aperson or persons recommended to carry out
aparticular task should therefore be interpreted with flexibility. Aswell, individua communities may
belong to Triba Councils or other technical organizations that provide various technica or project
management functions that will dictate the style of project management.
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Glossary

Accommodation Scales;

Adminigratiive/lFinancid
Support:

Band Chief and Council:

Band Manager:

Bill of Maerids

"Accommodation Scales' is aterm which refers to departmenta
gtandards of sze, quality or quantity. They are used for such things
as roads and schools (e.g. aschool with so many pupilsin certain
grades needs so many classrooms of a predetermined size etc.).
Theterm "levels of service standards’ is sometimes used insteed of
"accommodation scaes’.

Adminigrative/financid support includes accounting, clericd, and
adminigrative services needed to implement a project. Such tasks
as payroll preparation, invoice payment, financid statement
preparation, typing, telephone answering, materid control,
personnel record upkeep and file control are generaly included.
The person(s) respongible for adminigtration/financia support will
report to the project manager. Note: In some cases, the band
manager supplies the project manager with adminigration/financia
support services.

The Band Chief and Council are the project manager's authority insofar
as projects referred to in this manua are concerned. These persons
should be interested in the broad and fundamental issues (e.g. what must
be done, when it is needed, how it will be paid for) affecting the project.

The Band Manager'srole in project management is usualy one of
providing the project manager with advice and support on such
things as community hiring policy, contracting, purchasing and
adminigrative practices. Note: In some instances and particularly
on smaller projects, the band manager may play alarger rolein
representing the Chief and Council and supervising the project
manager.

Thisis aprepared detailed description of al the materidsto be
used in aproject. The description will include dl information
needed to identify and purchase (e.g. quantity, dimensions,
gpecification number, colour, etc.) the materidl.
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Building Committee: The Building Committee is a" subcommitteg’ or "portfolio” whichis
set up under or appointed by the Band Chief and Council. The
committee acts on behaf of the Chief and Council in dl but the
most important matters concerning the project. The member or
members must take the time to become familiar with al the issues
involved in the project. The committee should aso ensure input is
received from the community and user groups.

Capital Congtruction: Capita congtruction means the congruction of buildings (e.g.
schools, band offices, fire hdls) and infrastructure (e.g. roads,
water treatment plants and distribution lines, sawage collection and
trestment plants, power distribution lines).

Community Maintenance

Superintendent: Thisisaperson, hired by the community, whose duty it isto ensure
the communities buildings and infrastructure (e.g. roads, weater
digtribution systems, sawage trestment facilities, eectricad
distribution system, band buildings, etc.) are properly maintained
and operated. The community maintenance superintendent may do
most of the work persondly, which would be the case with a smdll
community. For abigger community, the maintenance
superintendent could direct alarge aff and be responsible for a
large budget.

Congtruction Manager: The Congtruction Manager is the supervisor who is responsible to
the project manager for day to day activities on the construction
dte. A condruction manager is normaly employed when day
labour, rather than contract, is used to carry out the congtruction.
Note: For smaller projectsit is not unusua to have the same person
fill both the project and construction manager roles.

Consultant: Consultants are private firms which are in the business of providing
professona services (e.g. design, project management, construction
ingpection, advice). Consulting firms employ professionds (eg.
engineersarchitects) and support staff who have the training and expertise
to perform thiswork. Engineers and architects are controlled and licensed
by provincid professiond associations who are chartered by provincia
legidation to perform this control function.
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Contractors:

Desgn:

Drawings.

Latent Defect:

Lead Time

Project Manager:

Project Team:

Specifications:

Contractors are firms hired to carry out al or a portion of the
construction work on a project. These firmswork on the basis of
an agreement (e.g. a contract) which specificdly detals whet the
contractor will do in return for an agreed upon amount of money.

The design is aterm which refersto dl those documents which
direct how the congtruction work will be done. The design usudly
consgts of aset of drawings and specifications; however, it can
include other things such as hills of materid, a day labour plan, or
schedule. A designisusudly prepared by a consultant, and it
carriesthe professona sed or slamp of the engineer or architect.

The drawings give the Sze, location and arrangement of al the
materids that go into the congdruction. The drawings show precisely
how the materids are put together and the work is done. Drawings
are often referred to as blueprints.

A defect in condruction which is not evident at the time the find
certificate of completion is Sgned, but which gppearsin the
congtructed building or infrastructure before the end of the warranty

period.

Lead timeisthe amount of time (e.g. days, weeks, months) which
must be provided ahead of the date that a facility isrequired in
order to ensure that al the activities required to complete the facility
can be accomplished.

The Project Manager isthe suitably qualified person or firm hired
by the building committee or chief and council to manage the
project and have the primary responshbility for its successful
completion. The sze and complexity of the project will dictate the
qudifications and experience needed by the project manager.

The Project Team is ateam of the key management persons who
can ded with specific Stuations, provide expertise, and in genera
achieve the project’ s objectives.

The specifications describethe qudity of materias. They aso describe
the methods and standards of work required to compl ete the project.
Drawings and specifications are prepared as complementing
documents by the same consultant.
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Suppliers Suppliers provide the materias and/or equipment needed to carry
out the project. Suppliersinclude such organizations as locd
building suppliers, manufacturers, ready mix companies, saw mills
and equipment renta firms.

Trades Supervisors. Supervisors are reponsible for specific tasks (e.g. structurd,
electrica, masonry, plumbing etc.) carried out on the construction
dte. Supervisors must have the qudifications (e.g. training, licence,
experience) required to carry out or supervise the work for which
they are responsible. Supervisors report to the construction
manager.
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Part 1. Project Management Theory

1.1 The Project Manager's Role

Project management is based on the idea that once the requirement for a capita project isidentified
and abudget is dlocated, the job of bringing the necessary building or infrastructure into existenceis
the respongbility of one person (Note: This person could be afirm). That person isthe project
manager. The reason for hiring a project manager isto get the job done properly (i.e. achieve the
project'stime, cost, and quality objectives). Therefore, the single most important thing that a chief
and council doesinimplementing a project isto hire the right project manager.

Section 2.8 will discuss the qudifications of the project manager in more detail.

1.2 Objectives

Put in smple terms, project management involves establishing objectives at the Sart of a project and
then taking the necessary actions to ensure that these objectives are achieved.

Objectives for a project must be something that can be measured and that everybody understands.
Project management uses three. These are time, cost, and quality:

1. Timeisnormaly expressed as adate or dates by which the complete project or parts of the
project must be started, partly completed, or fully completed.

2. Cost isameasure of the dollar vaue of parts of or of the entire project. Various terms such
as budget, cash flow, estimates, or bid are used when referring to cost.

3. Quality expresses the physica requirement of the various components of the project. It
includes such things as the requirement of scope and size, the kind of materias to be used,
the congtruction techniques to be employed and the concept of good workmanship. The
qudity isnormaly set out in the specifications and drawings which are based on dl the
gpplicable codes, sandards and regulatory requirements. In addition to having the
specifications and drawings well prepared by qudified persons, common ways to exercise
qudlity control include such things as ingpection and sampling.

Time, cost and gudity are measurable individualy. However, they are closely related to each other
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and an increase or decrease in one normally means a change in at least one of the other two (e.g. if
time increases S0 does the cog, if qudity isincreased the time and cost may aso increase). This can
be explained in terms of some common examples. When a project takes more materid or some
work is added, the cost will increase and so will the time needed to complete the job. Alternatively,
if the project isreduced in qudity, the cost and time needed to complete the work will be reduced.
If things like bad wegther, low productivity, or unavailable materia increase the time required, then
the costs can be expected to increase.

1.3 Project

To discuss projects and project management, it is necessary to define a project. Many definitions
are used but in this manua a project will be considered to be the commencement and compl etion of
an undertaking which has a beginning and an end.

The key words in this definition are "undertaking”, "completion”, "beginning” and "end". A brief
description of these terms are given below.

An undertaking, insofar as this manual is concerned, means a capital construction project.
A beginning or end means actua calendar dates to start or complete the project. When a project is

to be finalized on a certain date, that should be an important target - no new costs should be
charged to the project after that date.

1.4 Project Management Organization

The management organization should be tailored to meet the needs of each particular project. Each
project is different from al other projects.

For alarger project which involves a consderable amount of money and activity, five levels of
management and supervison may be considered. Beginning with the highest level of authority these
are:

. Chief and coundil;

. Building committes;

. Project manager;

. Condtruction manager; and
. SUpervisors.

OB WDN P

Note: It must be kept in mind that all these management positions are not necessarily full time
commitments (e.g. The chief and members of the council will have many other responsibilities. It
is also common for one individual to be the project manager for a number of different projects).
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As well, different First Nations or tribal councils organizations may prefer to use different
arrangements and titles, however, the organizational concepts should be the same.

The project manager is the person responsible for implementing the project; however, he or she
obtains vital support from othersin the management organization. The chief and council must view
the project in terms of its primary objectives plus its long term implications and rel ationships to other
projects and programs. Each supervisor on the congtruction site must be concerned with the
physicd detalls of the construction today and how it will affect tomorrow. The building committee
and condruction manager play important roles in providing links between the project manager and
the chief and council on the one hand and the supervisors on the other. The three organization
diagrams and remarks which follow give afew examples of the types of organizations which can be
used.

Figure 1 depicts an organization diagram typica of the management structure which could be set up
for alarge project where the bulk of the work is being carried out by day labour.

Chief
and
Council
Building
Committee
Band Manager
Program
Manager
Consultants Admin Suppliers Electrical
and Contractor
Finance
Supervisors: Heating Quality
- carpenter Contractor Control
- plumbing
- heavy equip

Figure 1: Management structure of alarge project using day labour.
Feetures of this organization include the following:
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* The project manager is responsble to one organization only - the building committee.

* The band manager does not have any direct respongbility for the project but plays an
important advisory role to both the project manager and building committee.

* The project manager has an important co-ordination role to play asthe link between those
who actualy do the work (e.g. construction manager, supervisors, contractors, consultants)
and those who decide what is needed and authorize the overall expenditure (e.g. chief and
council).

In Figur e 2 the organization depicted may be considered appropriate for alarge project where the
bulk of the work is done by contract.

Chief
and
Councll

[
Building
Committee

——

Band Manager

Project Manager
and
Project Team

Consultants General Inspectors
Contractor
Electrical Plumbing Other
Subcontractor Subcontractor [ |Subcontractors
As Required

Figure 2: Management structure of alarge project using contractors.
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Feetures of this organization include the following:

» Thereisno need for a construction manager or supervisors because the work performed by
these peopleis the responsbility of the generd contractor.

* The project manager uses various inspectors (e.g. qualified trades people, separate
consultants, government inspectors etc.) to inspect the contractor's work to ensureit is
satisfactory in terms of the contract.

The organization shown in Figure 3 could be used for asmaller project which is carried out by day
labour.

Chief
and

Council

Band
Manager

Project Project
Manager Team
Consultant Supervisor
Suppliers Supervisor

Figure 3: Management structure of a small project using day labour.
Feetures of this organization include the fallowing:

» The Chief and Council employ the band manager in a direct management role (the project
manager works for the band manager rather than a building committee).

* Becausethe project is smdler the band manager will normaly use band st&ff to provide the
project manager with adminigrative and financia support.

* The project manager is directly involved with the congtruction supervisors. In this case, the
project manager playsthe role of the construction manager as well.
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The type of organization set up by acommunity to manage a project isimportant. While flexibility
and tailoring each organization to suit the specid circumstances of each Situation is important, the
following guiddines apply:

1. The fewer persons and management levelsinvolved in a decison the quicker the decision
can be made.

2. Each project management organization should exist only for one project - when the project
Is complete the organization is dissolved.

3. Each person should have only one supervisor (one boss).

4. While the one baoss principles applies, flexible procedures for co-ordination and
communication are important.

1.5 Project Team

The previous section discussed different types of organizations which the community leaders can put
in place to manage projects. These organizations are important because they provide projects with a
decision making process and direction. In addition to this organization, the project manager needs a
second flexible and respons ve management group which can deal with detail, provide expertisein
different areas and, in generd, get the job done. The answer to this requirement is the project team.

The project team isagroup of persons who collectively have the interest, knowledge, and authority
to take the action required to accomplish the project in accordance with its objectives. The project
manager is responsible for the project, but he or she obtains help from the project team.

The project manager should organize the project team. The following persons would typicaly be on
it:

=

. the project manager (chairperson);

. chief and council (represented by a member of the building committee);

. persons with specific expertise or interest in the end use of the project (e.g. principd of
school, activity program manager);

. consultant;

contractor;

congtruction manager;

community maintenance superintendent; and

. representative from any group with amgor financid or other legitimate interest in the
project.

w N

© N U A

The project manager must remember the project teamisin fact a"team”. Collectively, the members
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must provide the advice, authority and energy to get the job done, and the group must be able to
work together. They must be willing to co-operate and have their activities co-coordinated by the
project manager.

The project team need not be a static group that never changes. Members may be added or
subtracted as the need for specific areas of advice or authority arise. For example, it would be
reasonable to assume that the project manager and building committee representative would be
permanent members of the project team but others (e.g. contractors, suppliers) would only have an
input during certain parts of the project. Aside from the fact that members of the project team will
have other things to do, the project manager may find that involving too many people delays decison
meaking and increases the possibility of non productive interpersond conflict.

As noted earlier, every project is somewhat different, and needs a project team designed for the
specific circumstances.

The project team should meet whenever thereis a good reason to get together; however, monthly
meetings should be normd when the project is active. In addition to regular meetings the project

manager can meet individualy with members of the project team when a point arises that requires
immediate attention.

1.6 A Step by Step Process

1.6.1 The Concept of Phases
In aprevious section it was noted that getting the project done successfully is a matter of
achieving the time, cost, and quaity objectives. To do this, project management provides astep
by step process (called phases) for the project manager to follow. Each successive phase
involves agroup of activities that the project manager ensures are carried out.
The five phases of a project are:

1 initiation;

2. planning;

3. dedgn;

4. condruction; and

5. takeover and in-sarvice.

Parts 2 through 6 discuss each of these phasesin detail, but essentialy the work which must
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be carried out in each is briefly outlined below. Aswel, Appendix A containsa "Sample
Project Management Check Ligt" which project managerswill find useful asa  quick reference.

1.6.2 Initiation Phase

Theinitiation phase of a capitd congtruction project is carried out by community leaders and it
conggts of the following activities

1.

S.

6.

Community needs are normdly identified based on a community plan which has been
accepted by community members and adopted by the band council.

. Projectsidentified are ranked by importance.

. Once adecison to implement a project is taken, a satement of the ams (e.g. functiond,

culturd, socid, economic etc.) is developed.

. The project is expressed in broad terms of its cost, time, and quality objectives.

The necessary resources for the project are identified.

A project manager is hired.

1.6.3 Planning Phase

The planning phaseis carried out by the project manager with input from the project team. It
conggts of the following activities

1.

The broad requirements set in the initiation phase are developed into awell defined plan by
carrying out such things as feasbility studies, life-cycle cost studies, environmenta studies,
and option andyss.

. A balanced and detailed perception of the project is obtained by collecting a broad range of

information and opinion (e.g. consulting specid interest groups, conducting open meetings,
obtaining the views of groups who have completed smilar projects).

. A project scope is devel oped.

. Thetime, cost and quality objectives are more precisely defined by developing a project

outline, schedules, cash flow requirements, congtruction implementation plan, and operation
and maintenance training plan.

. The necessary gpprovas and funding are obtained.

Project Management ~ TID-PM-01 (Oct 2000) 13



1.6.4 Design Phase

The design phase conggts of the following activities:

1.

S.

6.

Wil defined terms of reference are prepared for the design consultant. Thiswill include
consderation of such things as restraints (e.g. budgets, deadlines, specid congderations) and
requirements in terms of carrying out the congtruction (e.g. drawings, specifications, bills of
materid, day labour plans, ingpections).

. Design proposdls are invited and eva uated.
. A design consultant is selected and retained.

. The design and more accurate cost estimates are undertaken by the consultant. Approvals as

required are obtained.
The designisreviewed at the 30%, 60% and 90% compl etion stages.

The design is completed.

1.6.5 Construction Phase

The congtruction phase of aproject may be carried out by ether day labour or contract. The
following activities are involved with day labour:

1.

2.

6.

The day labour plan is prepared.

Materia and equipment are obtained.

. Personnel (e.g. supervisors, support trades, labour) are hired.
. Congtruction is carried ouit.

. The work is managed by comparing actua progress with the planned time, cost, and quality

objectives. Such managements aids as ingpections, reports, and meetings are utilized.

All inspections are completed and the work is finaized.

When congruction is by contract the following activities are involved:

1.

2.

The contract tender package is prepared.

The contract is tendered and awarded.

14
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3. The congtruction is ingpected and the contract is managed in accordance with its terms and
conditions.

4. The project is accepted subject to completion of adeficiency lid.

5. Thefina acceptance is made.

1.6.6 Takeover and In-Service Phase

The takeover and in-service phase congigts of the following:

1. Asbuilt drawings are completed and filed.

2. Arrangements are made to carry out warranty checks.

3. Arrangements are made to carry out the ongoing operation and maintenance.

4. The completion report is prepared.

1.7 Why Use Project Management?

The project manager and chief and council must be strongly committed to meeting the objectives of
the project. They must be prepared to stick with project management procedures even when it
means changing the way of doing things and making some unpopular decisions. Two questions often
aise "Why use project management procedures a dl?’ or "What benefits will project management
bring to the community?’

The answer to the above questionsis Smply that using project management principles works. Over
the years, private enterprise and government organizations, a dl leves, have found that when clear
objectives are set and good project management procedures used, cost overruns, frustrating delays,
and poor qudlity are either greetly reduced or iminated. Perhaps even more important, the money
which would otherwise go into cost overruns can be used to provide other needed services. More
and better facilities are obtained at the same price.

Project Management ~ TID-PM-01 (Oct 2000) 15



1.8 Communications

1.8.1 Communications and Project Management

One of the project manager's most important jobs is to provide the leadership, persuasion and
motivation needed to get other people to do the right thing at the right time. The project
manager must work with many different people (e.g. chief, councillors, supervisors, suppliers,
day labourers, contractors, project officers, band managers, etc.)

who are involved in a project. Good communication is therefore one of the most

important management skills that the project manager must have.

Individua communications skills can be devel oped through work and practice. However, even
anew project manager will obtain acceptable results if the idess outlined in this section are
followed. The three common forms of communication (e.g. meetings, written communications
and verbal communications) will be discussad in turn.

1.8.2 Meetings

Mestings are one of the best and quickest ways for the project manager to bring the right
people together to pass or receive information, conduct cregtive thinking sessons, find
solutions, make decisons and give ingruction.

Mesetings must be used wisdy because they are time consuming. It is essentid that each meeting
be made as effective as possible. The following are suggestions the project manager can useto
get the best results out of each.

A meeting must have a purpose. If thereis not a good and specific reason to hold a particular
mesting then it should be cancelled. Consider combining agenda items a a meetingsto save
timeif the same essentia people are involved.

Prepare an agenda beforehand. A copy of the agenda should be given to al attendees before
the meeting S0 they can prepare themselves. The agenda should contain aclear satement on the
purpose of the meeting, the topics to be discussed, the decisions which must be taken, and any
time limit on discussions. The project manager must discourage digression and stay focused on
the agenda. (Note: The chairperson should provide the opportunity for each attendee to
recommend agendaitems prior to preparing it). If time permits, additiona items may be
introduced and discussed after adl scheduled agenda items have been dedlt with.

Each meetings must have aleader (e.g. chairperson). Thisis normaly the project manager but it
can be someone else. In addition to sticking to the agenda the chairperson must be objective;
able to get othersto give their honest reaction and comment; control discussion even when
people attending the meeting are of higher status, emotiond, or talkative; summarize other
person's statements without bias, have the ability to move on by changing the subject; and
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recognize the key issues involved. It isimportant to choose the participants for ameeting. At
times, people who have the most to contribute may try to avoid atending because they fed they
are too busy. The project manager should obtain a commitment from these people and take
reasonable steps to not waste time and make the meseting as convenient as possible. The
opposite and perhaps more serious problem is that

too many people will attend. Persons may wish to attend a meeting smply to obtain information
or have the prestige of participating. Aswell, persons who wish to influence a decison may
arrange to be joined by others who will forcefully argue in favour of their point of view. The
more people attending a meeting the more difficult it will be make decisons. Participants a
mesetings should be limited to those who can contribute and add congtructively to achieving the
project objectives. Note: What is said in this paragraph should not be confused with the
important need to provide for input from dl interest groups early in the project initiation and
planning phases.

It isimportant to control the duration of a meeting. Little additiona productive results can be
expected from a meeting after it runs two hours.

A medting should have a secretary or recorder. The project manager should arrange to have
someone take and write the minutes of the meeting. If assstance is not available, the project
manager will have to take sufficient notes so that the minutes can be written when the meeting is
over. Minutes need not be long but they should, like the meeting itsdf, be well planned.
Essentia points made, decisions reached, and who isto take action should be recorded. The
project manager should distribute draft copies of the minutes to everyone who attended the
meeting S0 any errors or misunderstanding can be corrected before the minutes are findized.

The effort put into organizing and conducting agood meeting islogt if thereis no fallow up. The
project manager will get the reputation of one who is effective and gets things done if
completion of the action items in the minutes are vigoroudy pursued. Thiswill often require
direct aswel asindirect and subtle forms of pressure to get those persons responsible to act.

1.8.3 Letters and Report Writing

Written communication, like |etters, diaries and reports, have severa important functions. They
provide arecord of what has been said, and help create understanding between individuds. A
person or firm is much more likely to react positively when a conversation (e.g. adiscussion, a
request, or atelephone conversation) is followed up with awritten letter or note. The project
manager who does not have awritten record to prove a case or verify apogtion isnot likely to
make a convincing argument with the chief and council, asupplier, alawyer, a contractor or
representatives of funding organizations. Memories, even with the best of intentions, are short.
A busy project manager who has many things to look after will quickly forget an item unlessit is
written down. Unless recorded, a contractor may quickly forget or change the promises that
were made during negotiations.
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Good written communication is often consdered as being too time consuming, too difficult, or
unimportant in comparison to the other things which are happening on a project. Thisisa
migtake. Project managers will not be able to ded with clams or have continued contral if this
management tool is not used productively. The preparation of written documents (e.g. letters,
minutes, reports) can be done rather quickly if they are kept to the point and completed while
details are till fresh in the mind of the writer.

1.8.4 Verbal Communications

Verba communication has a number of advantages. It can be done quickly, and it provides the
opportunity for immediate feedback. When the communicator getsimmediate feedback from
the person spoken to, a more effective trandfer of information will be the result.

Verbd communication does have limitations and its effects will diminish when it is overdone. As

well, verba communication cannot be verified at alater time, and it is more likely to be
forgotten or ignored.

1.9 Files

One of the best ways for a project manager to keep well organized and in control isto maintain a
good project file. A project fileisacollection of papers and documents stored in some logica way -
usudly in order of the date they were received or completed.

A wdl kept project file should provide or contain the following:

1. ameans of familiarisng a new person with dl the important facts, decisions, and objectives
concerning the project;

2. copiesof dl the principal documents (e.g. approvals, letters, minutes, forms, agreements,
resolutions) pertaining to the project;

3. awdl organized record of the project's history and current status;

4. an accounting of the resources consumed on the project;

5. sufficient detall on the project so that it can be verified by auditors; and

6. sufficient detall so the project manager can document important events and circumstances
should legd problems or disagreement concerning the project arise.

A wdl maintained file should contain al the important documents on a project; however, the physica
sze or bulk of certain items (e.g. drawings and specifications) may make thisimpractical.
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Information on other project studies or records may not be available to put in the file. In such cases,
the project manager should place anotein the file indicating that thisinformation exists and where it
may be found. In some cases the project manager may find certain types of bulky information such
as daily reports, labour or materia usage forms, and invoices, are best placed in the project filein
summary form (reports or roll ups prepared each

week or month) with a cross reference to where the detailed information can be found and verified.

While no hard and fast rules can be made, the following isalig of the typicad documents which a
project manager should have on file:

1. Band council resolutions;

2. Contribution arrangement/letters of acceptance;
3. Correspondence;

4. Environmentd screening study;

5. Feeshility sudies;

6. Edtimates,

7. Work schedules,

8. Drawings and specifications (if smdl enough);
9. Consultant selection documentation;

10. Tender call documents;

11. Contract documents;

12. Specid, monthly or weekly reports and schedule updates (e.g. status and control on the
time, cost, and quality objectives of the project);

13. Authorized change orders;
14. Interim and find certificates of completion;
15. Warranties/guarantees,

16. Completion reports;
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17. Log of telephone cdls, Ste vidits by officids, westher, or any other circumstances which are
unusua or important to the progress of the project;

18. Minutes of mestings, and
19. Job descriptions for the project manager and other key people involved in the project.

The project manager may find that his or her fileis not the only one being maintained on the project.
Other persons (e.g. chief and council, band manager, project officer, construction manage,
contractors) will likely maintain their own files. However, the project manager must ensure that his or
her project file is dways complete.

1.10 Personal Computers

Although not essentid, the use of persona computers can greetly speed up and improve the qudity
and gppearance of work (e.g. planning, charting, corresponding, budgeting) which must be done to
support a congtruction project. However, smilar to amanua approach, the quaity of the work the
computer doesis only as good as the information fed into it.

A number of "project management” software packages are available commercidly which may greatly
assig the project manager. These software packages should be carefully screened before any
Investment is made as an individuad program may or may not suit your needs. Also, slandard
software packages for word processing and spread sheets may do most of the work required.

The computer can be a great |abour saving device and management tool, but for anovice, it requires
an investment of time and practice to become proficient inits use.
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Part 2: Initiation Phase

2.1 General

Community leaders must persondly carry out most of the work involved in the initiation phase.
Therefore, this Part will be of particular interest to them.

A community, beit large or smdl, needs planning insofar as congtruction is concerned. There are
aways questions which require answers (e.g. What is needed this year? What is needed in ten years
time? Among the different things needed what is the most important? What will a project cost?
Where will the money come from?) Decisions have to be made on the best ways to satisfy the
common good under the circumstances that exis.

Few if any communities ever have the resources to provide dl the facilities that are needed. For
community leedersit isamatter of making the best possible use of the resources available. The most
important needs must be identified and the existing resources must be used to satisfy them in the
mogt efficient and effective way possible. This requires good planning.

2.2 Community Plans (Capital Plans)

To hdp community leaders make important decisions, many communities have devel oped
community plans. It is not the purpose of this manua to discuss community plansin detall because
they get into areas such as economic planning, education, and cultural development which are
outside the scope of capital congtruction project management. However, one of the important
functions of awe| prepared community plan isto identify building and infrastructure requirements.
The community plan is normdly prepared by consultants who are retained by community leadersto
make a detailed study of the conditions and life expectancy of facilities, and the probable growth and
development patterns of the community.

Once exigting facilities and needs are known, the real work in developing agood community plan
begins. Thefird task isto take the list of requirements and rank them in order of priority (e.g. decide
what isthe most important project, the second most important, the third, etc.). It is norma for
consultants to make professond judgementsin this area; however, they must work in close
co-operation with the community leaders. It isimportant to remember it is the community leaders
who are faced with the red decisons. They must judge the recommendations made by the
consultants from the perspective of persons who are not only responsible for, but aso sendtiveto
the palitica, socid, and culturd aspirations of the people and the community they represent. The
community leaders must gain acceptance from community members for the plan, and they usualy
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adopt it in some forma way.

The wdl prepared community plan will establish approximate costs of projects and estimate the
probable funding levels which will be avallable to undertake them. Thisis avery important step
because a community plan which only produces an unredistic wish list will build false expectations
and subsequent frustrations. The am of a good community plan isto try to get the most important
things done. It isamistake to believe everything will hagppen just because a community plan was
prepared.

Community plans, like dl other plans, are only based on the information available at the time that
they were prepared. Community administrations change, peopl€'s wants and needs change,
circumstances do not develop exactly as planned, and resource level s change from those predicted.
Therefore, the community plan should be updated from time to time. It should be an evolving
document which reflects current circumstances. Otherwise, it will quickly become outdated and of
limited use. A good community plan should not require mgor changes, but rather, ongoing fine
tuning. Changes for change's sake can lead to unnecessary expense and failure to follow through
with any concrete action.

The project manager and community leaders should guard againsgt the common tendency to either
skip planning steps or consider good planning too detailed or time consuming. This can be a serious
mistake because planning not only establishes alogica sequence for the community to follow to
achieve objectives but it automatically forces the decison makers to become very familiar (e.g.
experts) with what must be done.

2.3 Project Selection and Priority

A fundamentd responghility for community leadersis to establish priorities for project
implementation in order to address the many competing requirements. In many cases, the community
leaders can be aided by a community plan like the one discussed in the previous section. In some
Stuaions, acommunity plan is not avalable. This means that the community leeders will haveto be
more careful, have more discussons, and obtain more information before making adecison. Itis
quite normd, at this stage, to seek professona advice to help decide what is required and the
probable costs.

2.4 Definition of Project Aims

A mistake commonly made in the early stages of a project is not to decisvely ded with basic issues.
Failure to foresee or ded with those basics can mean the project will probably run into trouble
during itsimplementation, and it will not achieve the goas the community leaders have for it.

Making athorough analysis of a project at the early stages requires an ability to recognize the
Stuation asit redly exigts. To use anew school as an example, it could be described as a building on
apiece of land. However, it isin fact much more than that. The more obviousthingisthat itisa
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place to educate children not only in the immediate future, but chances are, over the next 20 to 30
years the same facilities must be adapted to changing educationa requirements. The new school may
be afoca point for other community activities in the evenings, weekends and summers. The
congruction of the school may involve important considerationsin terms of creeting loca
employment and training activities. Adult education and culturd development may be consdered in
planning educationd facilities. Financid and design restraints will mogt likely exist. Maintenance and
operation money must be available for the structure every year. These are only examples of factors
which must be consdered because any one of them can grestly influence how or when the project is
to be completed. Some fundamentd trade offs may be necessary.

To be as sure as possible that they have thought of everything, community leaders should seek
information and advice from every reasonable source. Using the new school example, people
involved in asmilar project in another community would be a good source of advice and the
assistance of professondsin the education fidld isamusgt. All the members of the community, either
through their councillors or in open meetings, should be given the opportunity to voice their opinions.
Senior officidsinvolved in technica and financid gpprovals can offer good suggestionsin the early
dages of the process Theam isto identify and highlight dl the facts. Community leaders will likely
not be able to accommodate every requirement identified. The desirable will have to be separated
from the essentia. However, they can make decisions secure in the knowledge those decisons are
based on an understanding of al the important issues. The building committee, introduced in Part
1.0, can be put to good use in carrying out this type of work.

2.5 Project Impacts

Smilar in importance to identifying dl the ams of a project is to identify the technologica, economic,
and socid impacts that a project may have on acommunity. For example, a new building or group
of buildings may require additiond or modified facilities for fire protection. Existing roads and utilities
(e.0. dectrica, water, sawage) may not be able to handle the new facilities. Concentrating people in
one location or cregting attractive new facilities may produce security problems which must be dedlt
with. Introducing new technologica systems may require more training or different qualifications for
existing maintenance saff and operators.

2.6 A Broad Perspective

The two previous sections emphasized the importance for community leaders to identify the project's
ams and impacts during the initiation phase. The community leader's objective isto think of al the
ramifications, keep a broad perspective and open mind. At this stage, it is usualy not wiseto
become involved in detall. Detall will be made the respongbility of the project manager in the
planning and later phases of the project.
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2.7 Definition of Objectives

2.7.1 The Project's Objectives

After addressing the broad consderations discussed in the earlier sections of this Part, the
community leaders should, however, decide what they want in generd terms. They areina
position to describe the project, for the first time, in terms of itstime, cost, and quality
objectives. However, it isimportant to maintain flexibility going into the next phase (i.e. the
planning phase), o that when adjustments are needed, mgor changes or unpleasant surprises
will not occur.

2.7.2 Time

Time is an important factor in determining mgor milestones. For example, how long will it take
to obtain agreement in principle from dl the agencies who must gpprove the project? Whet time
is required to get any necessary financing in place? The time that engineering studies will take,
hiring a design consultant, preparing the design, hiring a contractor or purchasng materids,
hiring alabour force, completing the congruction, and getting the facility reedy for use mus dl
be consdered. Such things as climate (e.g. wet or cold areas) or location (e.g. materials must
be moved in by barge or winter roads) may require additiona time.

In determining time, it is not necessary to be overly precise at this sage; however, community
leaders should be careful to be redlistic. The phases of a project that come before construction
take a surprisingly long time. When severd different organizations must look at a proposa or if
achange in community leedership isinvolved, it is not unusud for the process to take many
months before the project is fully considered, correspondence is completed, and dl the
questions are answered. It can take up to three or four monthsto hire a design consultant, and
the design itsdlf can take Sx monthsto ayear, if any unusud problems or extensve
investigations must be made. Congtruction, depending on the method chosen to do the work,
the geographic location, and climate, can take two or even more years, if abig job isinvolved.
Persons involved with their first project tend to underestimate the time required or are
convinced their project will be the exception which is completed in record time.

2.7.3 Cost

Aswidl as the time condderations, the community leaders must obtain an estimate of the cost.
They will want this cost in terms of a cash flow and a combined estimated total cost. This cost
information will give one of the firgt indications that the project is actudly feesible in terms of the
financia resources avalable.

The cost estimate & this stage will only be arough order of magnitude (remember: few details
or even how the work will be doneis not yet known) which should be obtained &t little or no
expense. There are anumber of ways to obtain thisinformation. For example, if aneighbouring
reserve or other community has completed asimilar project under Smilar conditionsin the last
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couple of years, ther actud cost plus an alowance for inflation increases could provide the
information needed. Persons in the construction business (e.g. contractors, consultants,
congtruction boards, materid suppliers) can often provide very good informetion for little or no
cost. Staff at regiona offices of DIAND have access to cost information on recent projects plus
acost reference manua (called TSD-19-1, Cost Reference Manud) which contains estimates
on the typica types and szes of facilities built in First Nation communities across Canada

Thefirst esimate established by the community leedersisthefirs of four successve estimates
normally prepared before a project enters the construction phase. Thisfirst estimateiscdled a
"leve four" estimate. It is often referred to asa"bal park” or "order of magnitude’ estimate.
Within the Federdl Government, it iscalled acdlass"D" esimate,

2.7.4 Quality

Along with time and cog, it is dso necessary to establish agudlity objective. Whileit likely will
not be possible to describe a specific facility, it will be possible to describe the project in
generd terms (e.g. five classroom school with agymnasum and indudtrid artsfacilities, or a
sewage treatment plant to serve a specific current plus future need). It must be noted the term
"quaity" includes the concept of work scope and Size.

2.7.5 The Project's Initial Description

By now, the community leaders have defined the community needs that the project must satisfy.
Aswell, the project will have been given some concept of shape and size by defining it in terms
of time, cost, and quality objectives. For example, a First Nation community which plans anew
water digtribution system and fire fighting capability might, at this point, describe the project as
follows

A water digtribution system will be designed and ingtaled with services to dl homes within the
area bounded by the Fishnotbiting River on the south, Sundown Street on the west, Sunup
Street on the eadt, and the Neverontime Rail Line on the north. The system will meet established
domestic and fire fighting requirements. All applicable codes will be adhered to. The system will
be completed and in operation no later than 30 months from this date. The totd cost will not
exceed two and one half million dollars. At least 80 percent of the labour costs will be carried
out by residents of the community.

This description, while brief, gives the project's ams and a clear outline of time, cost, and
quality objectives. Because the objectives are based on preiminary data, they may have to be
adjusted when more detailed information has been developed. Neverthel ess, these objectives
provide the community leaders with specific terms by which the project can be planned and
controlled.

Oncethe time, cost, and qudity objectives are set, the community leaders have something
concrete to work toward. Thisisthe first plan of what isto be done and the objectives are
expressed in quantities (e.g. actud dates, dollars, and a physicd sze) which can be measured.
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2.8 Resources

2.8.1 A Key Decision Point

Although little, if any money has been spent on the project to this point, available resources
would have been an important topic of discusson. Assuming that dl the preliminary work has
taken place, the project has now reached a mgjor decision point. Going beyond this point in
development of the project will require a commitment of resources -- normaly money. A
principle, generaly followed in project management, isto spend only what is absolutely
necessary until there is agreement and commitment to proceed further.

The key requirement a this Sage is for the community leeders to obtain firm commitments
(Band Council Resolutions, letters signed by the gppropriate authorities such as band chief or
band manager, bank manager, triba council, capitd contribution arrangement with DIAND)
that the necessary money will be available. Without this commitment from those who exercise
various degrees of control over the project, it should not proceed. Negotiations to provide
additiond information or adjust the project's aims or objectives a thistime are not unusud.

At this point, it may be necessary to obtain the authority and funds needed to complete amore
accurate estimate (the third leve of estimate which will be discussed in the next Part) and do
specia studiesto get a better overal understanding of the project. The pendties -- in terms of
wasted money, effort, aswdl as the need to live for years with new facilities which may not be
well suited for their purpose -- are high if careis not taken. It isworth the trouble to double
check detalls at each stage to ensure that the right decisions have been made to protect
everyone's interests.

2.8.2 Hiring A Project Manager

A mgjor decision point has now passed. The project has gone through the discussion stageto a
point where it should become aredity. The community leaders should now carry out the very
important job of hiring a project manager. They want someone to whom they can delegate
authority and respongbility to achieve the project's time, cost, and qudity objectives. Putting it
another way, the community leaders should use the time, cost, and quality objectives to manage
the project manager while the project manager should use the same objectives, expressed in
more detail, to manage the project.

The 9ze and complexity of the project will dictate the education, qudifications, management and
technical experience the project manager needs. It isnormal practice to have a professona

(e.g. engineer or architect with the necessary management experience) to manage large complex
projects. Smaler or smpler projects may cal for alower level of expertise (e.g. technician or
tradesperson with experience and management skills). Because choosing the right project
manager is So important, community leaders should seek advice if they are unsure of the type of
person they need.

Project managers should be hired on the basis of a carefully prepared job description which
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outlines the project manager's duties, authorities, and respongbilitiesin clear and concise
language. There should be no doubt about what the community |leaders want the project
manager to do. Appendix B provides a sample of ajob description that could be prepared for a
project manager hired to manage the building of a new school. Some communities may choose
to use a consultant firm to hire their project manager. Using consultants is discussed in Part 4.0.
Hiring of consultantsis discussed in detail in CN2 Contract Adminigtration Training Publication,

“ Contracting for Professional Services by First Nations and Aboriginal Communities.”
This publication will be referred to later in this manua as CN2.

The project manager must, of course, read and agree to the job description before accepting
thejob. The job description is the basic contract between the project manager and the
community |leaders. Both sides know and agree to what's expected. Both should sign the job
description. Chiefs and councillors may wish to limit the amount of authority given the project
manager. While this is a decision which must be made by them, these considerations should be
kept in mind:

1. Generdly, the more authority the project manager has the easier it will beto achieve the
project's objectives.

2. One cannot have responsbility without the corresponding authority.

3. One cannot be held responsible if someone ese can make changes which have not been
agreed to.

Note: Project management is now recognized as a separate and specidized occupation. Project
managers have organized a Project Management Indtitute which sponsors regiona organizations
indl the mgor centresin the United States and Canada. Along with articles on project
management, the Project Management Ingtitute has printed in their journd their " Code of
Ethics' which was developed by their standards committee.
(See Appendix C). For more information on the Project Management I ngtitute contact:

Project Management Ingtitute

P.O. Box 43

Drexd Hill, PA.

U.SA. 19026

Telephone: (215) 622-1796
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Part 3: PLANNING PHASE

3.1 General

As seeninthe lagt part, the initiation phase ends when the community |eaders decide that the project
will actudly be undertaken. They develop the general concept of what it will cost, when it must be
finished, and what work will be involved. Aswdll, a project manager has been hired, and this person
has agreed with the council or building committee that the scope, time and budget can be achieved.
From that point, the project manager manages the project on the communities behalf.

This part on the planning phase will discuss the project team, the implementation plan, typica studies
and andyses (e.g. feasbility studies, option andysis, life cycle costing andlysis) needed, schedule
preparation, estimates, plus the design and congtruction plan. The planning activity during this part of
the project involves a process of examining what the community leaders have decided, adding or
subtracting detail, and then reconfirming it with them. The work done by the community leedersin
the initiation phase, the plans made by the project manager in the planning phase, and the design
prepared by the design consultant in the design phase are redlly only progressively more detailed
plans for achieving the same objectives. This careful gpproach keeps adding detal and rechecking
the vdidity of what is planned and decided upon so the chances for having a successful project are
maximized.

The requirement to hire consultants to perform certain servicesis mentioned severd timesin this
part. Part 4.0 discusses procedures for obtaining such services. While this part describes specific
topics (e.g. feashility sudies, estimates, schedules) as though they were isolated functions, al these
activities are closdly related and interdependent.

3.2 Project Team

One of the firgt things the project manager will do after taking responsibility for the project isto
organize the project team -- assemble a group of people who will collectively have the knowledge,
influence, authority, and other skills needed to get the job done. The make-up and role of the project
team was discussed in Part 1.0.

The project manager should meet with the project team as early as possible. The items covered
should include:

1. acomplete review of the project including objectives and other avallable information;

2. the priorities and problem areas as seen by each person;

3. action plans for the project and project team; and

4. the role and respongbilities of each team member.

Co-operation and acceptance of each member's responsbility and role are essentia for the success
of the project team. The project manager should keep in mind that some difference of opinion among
team members, if it is kept congtructive and impersond, can help the project because it ensures that
Issues are thoroughly discussed and balanced decisions can be reached.
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The project manager should keep in frequent contact with team members and use their advice and
input to the maximum.

3.3 Implementation Plan
3.3.1 Elements of the Plan

Aswas noted earlier in this manud, one of the important things a project manager must do is
ensure that there is good communication, because misunderstanding and different perceptions
can be common even among persons who recaive the same information. One of the key ways
to do thisisto arrange and record dl issues (e.g. project objectives, delegated responsibilities,
authorities, plans for future action) in a Single document, and have this document gpproved by
al the appropriate authorities (e.g. chief, heads of agencies making afinancia contribution to the
project, the project manager, etc.). This document then becomes the implementation plan (often
cdled the implementation brief). Remember poor or insufficient planning is one of the mgjor
reasons projectsfall (e.g. do not meet their objectives).

After prliminary investigation by the project manager and meetings with the chief and council
and project team, the project manager isin aposition to start preparing the implementation plan.
Thereisno set way to prepare it because each implementation plan must suit a particular set of
circumstances. In genera, an attempt should be made to keep it as short and concise as
possible while clearly setting down the main points (remember those reading and gpproving the
document are interested in the key issues and not detail). While the project manager might want
to emphasize other things, the following topic headings would be gppropriate in the mgority of
instances:

1. qudity objective;

2. time objective;

3. cost objective;

4. the project team make-up (with statements of duties);
5. plansfor the planning phase;

6. plansfor the design phase;

7. plans for the congtruction phase;

8. plansfor the take-over and in-service phase; and

9. asign-off (i.e. approva) shest.
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3.3.2 Objectives and Project Team

Points recorded under each heading in the implementation plan will be discussed in the
remainder of this part.

a)

Quality Objective: At this early part of the project, it may only be practicd to state the need
in aclear gatement such as "supply each home, community building, and place of business
on the reserve with a source of clean, safe, running water”. The chief and council may have
placed riders or restrictions on what isto be done or options may have to be identified.
These should be Stated.

b) Time Objective: Some concept of areasonable schedule for project implementation and

c)

completion should be known at thistime. Aswell, the chief and council may have imposed a
drict deadline or other circumstances (e.g. an emergency Stuation, the weether or climate)
may dictate limitations on the time objective.

Cost Objective: Cogt information will probably be confined to a"leve four" esimate (e.g.
bal park) a this point. Information on any cash flow restrictions should be noted. Plans for
developing more precise estimates should be outlined.

d) Prgject Team: Members of the project team should be indicated by name and position. The

key members who will stay on the team throughout the project’s life should be noted
separady from those who will be members only during certain periods (e.g. design,
congtruction, contract award). The responsibilities of each key member of the team may be
attached as an annex to the implementation plan.

3.3.3 Planning the Phases

Having recorded established information (i.e. the objectives and project team) in the
implementation plan, the project manager must now decide what will happen in the future. The
project manager may use a number of sources of assstance in doing this (e.g. hisor her own
experience and training, discussions with the chief and council, project team members, project
managers from smilar projects, consultants, contractors, and suppliers. Planning points
conddered could include the following:

a)

Panning Phase: The planning phase congds of obtaining and refining exidting information. It
may be necessary to identify dternatives and pick the best solution from among different
courses of action. Thiswill require option andysis. If there are questions on whether or not
aparticular solution will work, afeasbility study may be needed to decide. Some projects
may affect the environment, o an environmenta assessment will be needed. Thetotal codts
(e.g. planning, design, congtruction, operation, maintenance) for the entire life of the facility
will be akey issuewhich

must be examined. Therefore, estimates and alife cycle cost analysis must be prepared. A
schedule for implementing the design and congtruction phases will be needed. (Note: The
remainder of this part discusses what isinvolved in each one of those planning phase
activities).
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b) Desgn Phase: The project manager must put forward the strategy for channelling the idess,
plans, and objectives for the project (i.e. an approved design and congtruction plan) into
specific technical direction. Thiswork is normally done by a consultant. Part 4.0 discusses
the subject in detall.

c) Condruction Phase: The congtruction phase consumes the bulk of the money involved ina
project and normaly receives mogt of the attention. Items the project manager must plan
include how the work will be done (e.g. contract, day labour, or acombination of both),
whether a construction manager will be needed, what speciad congtruction problems (e.g.
winter roads or lack of skilled workers) must be accommodated, and how contral (e.g.
cost and qudity) will be maintained. Part 5.0 discusses the congtruction phase in detail.

d) Take-Over Phase: The project manager must plan for the future operation and maintenance
of the new facility, advanced training for the operators or maintainers, follow-up of the
warranties and guarantees supplied with the construction phase, and measures to safeguard
the as-built drawings and project files. Part 6.0 addresses those issues.

3.3.4 Sign-Off Sheet

The sgn-off sheet isimportant to the project manager because it Signifies that everyone who
sgned it agrees with the implementation plan. The Sgn-off sheet gives the project manager the
authority to proceed with the project as outlined. Any problem or objection raised by the
signers should be treated as an important matter which must be resolved before anyone signs.
Only the key people who have authority to make commitments on behaf of their organization
should be on the sign-off sheet. Examples of persons who could be included are:

1. thechief;

2. the project manager;

3. representative of any organization providing funding; and

4. head of end user group (e.g. the principa if project involves aschool).

The project manager will undoubtedly work closaly with the project team and carry out the
necessary consultations with avariety of people when preparing the implementation plan. By
preparing the plan, the project manager not only forces himsef or hersdf to think and plan the
whole process through carefully, but it aso obtains a firm commitment from the key persons
involved.
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3.4 Environmental Screening

Over the past number of years, the public has become very aware of and concerned about the
environment which is fragile and harm can be done by upsetting the baance of nature (e.g. adding
chemicdls, changing drainage patterns, clearing vegetation, burying solid wastes, operating
equipment, interfering with wildlife, changing water use, etc.). Potentid environmentd problems must
be considered on every project. The project manager should investigate what is required from the
legal and funding requirement points of view. DIAND for example must refer to requirements under
the Canadian Environmenta Assessment Act (CEAA) or the Indian Lands and Funding Regulations
(ILFR). Terms and conditions can refer to a gpecific environmental assessment process in the
funding arrangement which must be carried out before commitments on funding can be made.

The project manager may require the assistance of consultants or other experts to complete the
environmental assessment process. The project manager should be aware agood ded of advice,
which isrelatively inexpensive or free of charge, is often available from government agencies who
goecidizein thisarea

3.5 Feasibility Studies

It is often necessary to determine if aparticular course of action isfeasible -- does it make sense --
can it be done? Feasbility studies are often needed on capital construction projects. Unlessthe
project manager is knowledgeable about the types of congtruction involved, it is usud to obtain
professond assistance with feasbility studies.

Examples of different types of feashility studies can be given. Mogt involve questions pertaining to
the most economica way to achieve project objectives. A trangportation project involving a new
road will likely involve feasibility sudies (e.g. on the soil conditions, route location, legdl survey, and
sources of suitable road building materid). If the community needs a new water supply, tests will be
needed to find an adequate source with the necessary qudity. The ground on which buildings are to
be placed will require testing to ensure that the type of soil can bear the weight of the building and
that the presence of rock will not make excavation exorbitantly expensve. The soil through which
underground water or sewer lines will pass must be checked because congtruction costs involving
extensve rock or a high water table can be very high in comparison to dry, rock free soil.

Feagbility studies can range from fairly routine (e.g. thisis the case of most buildings where the
design can usudly be adjusted to accommodate the conditions), to critical in the case of
transportation projects or utility lines, where the existence of bad soil conditions can multiply

the cost of a project many times over. In some cases (e.g. where the feasibility studies are not critical
or thereis good evidence to support a suspected condition) the project manager may choose to
include the requirement to conduct the appropriate tests as part of the consultant's responsibility in
the design phase. On the other hand, some projects such as roads, water, and sewer services are S0
dependent on soil conditions that it would not be wise to complete the planning phase without first
carrying out the necessary investigations.
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3.6 Option Analysis

For mogt capital congtruction projects there are anumber of possible ways to achieve the

objectives. These different ways of getting the job done are called options. The project manager's
task of identifying the best option is cdled an option analyss. For example, a community may need a
new water supply. Possible water source options could include drilling deep wells, taking the water
from alake, or buying it from aneighbouring community. Options for a new school could involve
bringing children to off-reserve schools, expanding and renovating exigting facilities, congtructing new
fecilities a a different Ste, etc.

It isimportant to think clearly and not confuse various factors when carrying out an option andyss.
It has dready been emphasized how important it isto set clear objectives (e.g. time, cos, and
qudity) and accompanying conditions (e.g. loca employment issues, culturd requirements,
community policy on financia transactions, political requirements) in the initiation phase. These are
the ground rules on what the community wants, how much they are willing to pay, when the services
or facilities are required. This information enables the project manager to make ajudgement on
whether or not a particular option isvaid and worth investigating. If a course of action will satisfy the
objectives and conditions, then it isavalid option.

Option analyses are often done as part of the feasihility sudy. Similar to feasibility studies, an option
andyss usudly requires the advice and assstance of professonds. Going back to the example of
finding a source of water for areserve, aconsultant would have to check out each option carefully
(e.g. isthere sufficient ground water to supply adeep well, is the quality good enough for a
community water supply, does the neighbouring community have sufficient capacity and pressure and
are they prepared to negotiate a contract?). Answering these questions will require investigation.

3.7 Cost

While cost is only one of the three objectives used in project management, it is often the controlling
consderation. At this stage in the project development, the project manager will be interested in cost
from the perspective of developing a"levd three' etimate (o referredto asa"C" levd estimate),
acash flow plan, and alife cycle cost analyss. Each of these different ways of considering the cost
will belooked & inturn.

The level three estimate is caculated by the project manager. It isa summetion of dl identifigble
project costs. Thisis done by assigning each element or part of the project a cost based on a genera
andysis of what isinvolved (e.g. time, materids, unit costs, wages, cost of smilar completed work).
Compared to the "leve four" estimate, the "levd threg" estimate is based on Steinformetion (eg. the
feasbility studies and option andysis are done) and a better understanding of the total project.

The"leve three" estimate will be an important confirmation to the project manager and project team
that estimated resources which will be required to implement the project, are redidtic. In arriving &
this estimate, the project manager should be guided by the principle that al legitimate and judtifiable
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costs should be included. High estimates should not be substituted for lack of sufficient research and
planning because if this happens, the project may be cancelled or delayed by questions,
explanations, rejustification and loss of the project manager's credibility. The sameloss of credibility
can take place when cost estimates are kept artificialy low.

There are usudly large sumsinvolved in capital congtruction projects and paying out or receiving
interest on this money, even for afew months, can involve condderable amounts. For reasons such
as these, funding agencies (e.g. the First Nation, banks, Federd Government) are usually reluctant to
make any more money available a any one time than what isimmediately needed. The project
manager must estimate the cash requirement for each month so that it will be available as required.
Thisis done by means of a cash flow plan The cash flow can normally be determined after the "leve
three" estimate and schedule (discussed in the next section) have been determined. Aswell, projects
involving large Federd Government financid input will usudly require what is known as "preliminary
approva" a this point.

Life cyde codt andyss condgders dl the cods of afadility from thetimeit isfirst desgned until it is
disposed of (e.g. torn down, sold, converted to another use) many years later. All associated costs
(e.g. cost for design, congtruction, operation, maintenance, insurance, renovation and major
overhaul, etc.) of the facility throughout its entire life are consdered. A life cycle cost andysis can
require answers to anumber of important questions, e.g. is money available for planning, design, and
condruction; isit dso available for yearly operation and maintenance; is it better to build afacility
with ahigh congtruction and low maintenance cost or whether the opposite would be preferable; and
how do options with different design, congtruction and maintenance costs compare financialy.

Cdculaing life cycle costs requires a knowledge of what the various costs will be a today's rates
plus adjustments to accommodate changes in inflation and interest rates in the future. Mathematica
formulas to manipulate these figures are available which will tell the project manager the present
worth (i.e. how much money would have to be available today to pay al the cogts for the entire life
of the facility) or future worth (i.e. how many dollars will be needed in some future year). Thistype
of information is very vauable in making comparisons between options or budgeting the number of
dollars which will be needed each year. The

project manager should be clear on what information is wanted from the life cycle cost andlysis.

The mogt criticd and time consuming task in doing alife cycle cost andlyssis determining the work
that must be done in each year of the facility's life and its cost in terms of today's dollars. Once this
information is available, gpplying the mathematical formulasis ardatively easy process. Consultants
or engineering staff will normaly be required to complete a life cycle cost andysis for the project
manager.
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3.8 Schedule

The time objective for a project is established and controlled by a schedule. The project manager
must establish aredigtic schedule which identifies when the various project activitieswill be carried
out. In the planning phase of a project, the project manager is interested in the mgor milestones or
key events (e.g. how long will it take to complete the desgn, how long will it take to obtain
approvals, how far the construction start dates must be pushed ahead or back to take advantage of
good westher, what is the proper timing to get materids to the congtruction Site by barge or winter
roads, etc.). The project manager must develop a schedule which can be used for time control as
wdl| as establishing in the minds of the project team, chief and council, and other concerned parties
what the lead times must be.

It isimportant for the project manager to be redistic when preparing the schedule. The same things
which were said about the community |eaders being aware of the amount of time it takes to do

things, in Part 2.0, aso apply to the project manager preparing a schedule. (Note: Thereis a natural
tendency to be overly optimistic when planning and this leads to poor projections of time and cost).

3.9 Design and Construction Plan

Once dl the information is available from the various feasibility studies, option andysis, cost
estimates, and schedule, the design and congruction planis prepared. The design and construction
planisin fact an updated version of the implementation plan, and it is often caled the project brief.
The project manager may choose between writing a completely new plan (i.e. replacing the
implementation plan with the design and congtruction plan) or smply updating or preparing an
addendum to the implementation plan.

Basicdly, the desgn and congtruction plan sets forth in some detail the time, cost, and qudity
objectives. Each objective is supported (e.g. the time objective is supported with a schedule; cost is
supported with such things as estimates, cash flow plan and alife cycle cost analys's; and the qudity
objective by feashility studies, option andysis and outlined descriptions). Key decisions and
commitments will be recorded.

The design and congtruction plan should be brief and to the point. All the important information
should be laid out in smple clear language which does not attempt to conced potentia problem
aress or overemphasize strong points. When the design and construction plan is completed by the
project manager and forwarded for approvd it should not contain any surprises or contentious
issues. All these matters should be dedlt with in the gppropriate places

(e.0. meetings, negatiations, letters of forma agreement, etc.) before the design and congtruction
plan is completed.

The design and congruction plan should have a"sgn-off sheet” amilar to the implementation plan. In
most cases, the same people should be required to approveit.
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Completion of the design plan provides the basis upon which Terms of Reference for the design can
be completed at the beginning of the design phase. Objectives have been clarified and supported
with detail, problems have been worked out, authorities have been obtained and the project is ready
to be trandated into the technica language which will be needed for congtruction.
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Part 4. Design Phase

4.1 General

This part will discuss the project manager's duties during the design phase of a project. Reference
will be made to CN2 which gives guiddines which can be used for hiring consultants (e.g.
information on arranging a consultant contract and then adminigtering it). These guiddines are
commonly used in private indusiry and government. Project managers will find most consultants are
familiar with them. (Note: The reader is urged to obtain and read a copy of CN2 in conjunction with

this part).

On completion of the planning phase, the project is a a point where the objectives have been
rechecked to ensure that they are redistic and expressed in specific terms. The services the project
Isto provide have been defined, plans have been outlined for the cost of each part of the project, the
implementation method has been defined, and milestones for completing each phase or mgjor part of
the work have been set. All important issues have been defined and approved in the implementation
and design and congtruction plans. The project manager, the project team, the building committee,
and the chief and council should dl fed comfortable with what has been done and be committed to
press forward with the project.

The project isat aturning point in the design phase. All the ideas, concepts, outlines, cogts and plans
must be trandated into technica details which explain to contractors and/or day labour personnel
exactly what must be done. This transformation from generd to technica is referred to as preparing
the design. Thisis specidized work which is normaly carried out by professonas and support staff
(e.0. engineers, draftspersons, surveyors, architects, technicians) who work in firms or organizations
which are commonly referred to as consultants.

When hiring a consultant, the community will have a contract which isalega agresment committing
both parties involved (e.g. the consultant and the community). The agreement (i.e. the contract)
requires pecific services be provided in exchange for a specified amount of money. Once the
contract is signed by authorized persons representing both the community and the consultant, it
cannot be changed without consent from both sides.

There is one important difference between hiring a consultant and a contractor. A contractor, as will
be discussed in the next part, istold exactly what facilities must be constructed, whereas the project
manager only knows in genera terms what must be done when a consultant is hired. The project
manager needs the consultant's imagination, experience and professona knowledge to turn the
genera requirementsinto a detailed design which can be used by a contractor or day labour work
force to carry out the congtruction phase.

The project manager normally requests proposas from a number of consultants before oneis hired.
The following sections outline how this procedure takes place.
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4.2 Hiring a Consultant

A consultant proposal is obtained by telling a group of sdected consultants whet is required and
inviting them to submit a proposa on the services they can provide and what they will charge. Thisis
known as inviting proposals. When a consultant respondsiit is known as a proposa.

In the proposd, the consultant will state how the firm will approach the job, idess it has for providing
afacility which will meet the objectives, how long it will take to prepare the design, the experience
and qudifications of its staff, smilar projects the firm has carried out, and last but not leedt, itsfees
for doing the work. It is up to the community, usudly under the leadership of the project manager, to
study the proposals and recommend which consultant they should hire. When thisis done, a contract
based on the consultant's proposa is Sgned. In some cases, the band chief and council may wish to
make the find decison, or in other cases, they may have delegated this authority to the project
manager.

When inviting consultant proposals, it would be useful to consult CN2. Plus other information, Parts
1.0, 2.0, and 3.0 of CN2 contains information on contracting definitions, preparation of documents,
method of payment, amendments, receipt and opening of proposas, evaluation of proposds, avard
of contract and sole source sdlection. Part 4.0 addresses adminigtration and management of the
contract including insurance, change orders, default by the contractor, progress payments and
evauation.

One of the most important parts of CN2, as far as the project manager is concerned, is Part 2.2,
Preparation and Didtribution of Requests for Proposa Documents. It involves the project manager
informing the consultant whet is required. The project manager's skill in communicating clearly and
completely isimportant. While consultants are professionas with trained and experienced staff, they
must be told what the community wants. This includes the more common items like physical size,
location, and budget. However, other details must aso be covered (e.g. when the project must be
complete, how the design will be reviewed and paid for, how the community wants the congtruction
carried out, assstance the community requires from the consultant during the construction phase, and
any training the community requires to be carried out). Aswell, the consultant must be told about the
communities culturd or other specid requirements. While consultants must be told what is needed,
they should be given latitude and flexibility. Good consultants are imaginative, well informed about a
variety of current up to date technical gpproaches, and skilled at improving on the ideas presented to
them.

It is often norma practice for the band manager to be directly involved in preparing the consultant
proposals and contracts. In these Situations, the project manager should assst in preparing the terms
of reference and agree with what is being done. In other cases, the band chief and council will hire
the project manager on the understanding that he or she prepares or directly supervises the
preparation of the documentation involved in the hiring of consultants.

Requests for proposals are sent to salected consultants who will submit their proposas by the date
specified. Before submitting a proposa, most consultants will vigt the Ste, obtain technica
information on the conditions and, perhaps, seek clarification on certain points from the project
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manager. The project manager should be as co-operative and accommodating as possible.
However, the project manager should be careful to treet dl consultants fairly and not favour or give
an unfair advantage to one. Important information which comes to light between the time the
proposa request goes out and the date the proposals are submitted should be communicated to all
the consultants by anotice or addendum to the proposal request. Consultants compete for business,
and clientswill get the best service and priceif afar basis of competition is grictly maintained.

Once the interested consultants have submitted their proposas, the important step of picking the
successtul firm with which a contract will be arranged must be carried out. Appendices 3, 4 and 5 of
CN2 describes a process which can be used to decide which of the proposasis the best. Aswell,
Appendix 3 provides information on how the consultant's fee will be set. While the consultant should
be sdlected on the basis of best value for money, these firms normally follow provincia fee Sructures
st by their association. The project manager, project team, band chief, and council must dl be
confident that the consultant can do the job. A good rapport and understanding must exist, so fees
are only one of many important condgderations. That iswhy the terms of reference in the proposa
request and the sdlection criteria used to choose the consultant are so important.

Once the consultant contract is signed, work begins on the design. Normally, the design consgts of a
st of drawings and specifications. The desgn may, however, involve more than drawings and
specifications. Thiswill be discussed under Consultant Services, later in this part.

4.3 Design Preparation and Review

Early in design preparation, it is normd for the various consultant specidists (e.g. architect,
mechanica engineer, dectrica engineer) to vigt the Ste and obtain the information and technica data
required to do their work. The project manager, within the terms of the contract and what is
otherwise reasonable, should co-operate with the consultant's personndl and ensure that they receive
al theinformation needed. The consultant will likely have other questions as the work progresses.
The project manager, in conjunction with the gppropriate member of the project team, will ded with
any items which arise. Questions or options on matters which affect the level of service or project
objectives should be dedlt with on amore forma bass. The reviews carried out at the 30%, 60%
and 90% completion stages provide a good opportunity to do this. (Note: while this manud refersto
30%, 60% and 90% review stages, the reader should keep in mind that those forma design reviews
can be referred to in different ways -- conceptuad design, preliminary drawings, and find designis
another common way to break down the overal design process).

4.3.1 The 30% Review

After the consultant begins work, the first important decision point for the project manager,
project team, building committee, band chief, and council is the 30% review. Being 30%
completed does not have a precise definition, as each design is different and each consultant
likes to organize the work dightly differently. However, for abuilding design at the 30% stage,
one would expect the floor plans to be prepared and the remainder of the building and its
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sysemsto be sketched out. Aswdll, the consultant will have decided on how the rest of the
design will be prepared and any specid systems or arrangements which are needed. For a
water or sewer project, the anticipated population and expected flows would be confirmed or
caculated. Sketches of the pipe size and location will have been done. Treatment systems will
have been sdlected and outlined. The consultant has probably not completed much detail work,
but the concept of what will be doneis complete. The other important thing that the consultant
must have doneisto prepare aleve two edimate. (Note: Referred to in the Federa
Government asaClass "B" etimate).

The"level two" estimate is based on a detailed andysis of the materias, work layout and
congtruction procedures which will go into the project. It will be more accurate than a"'leve
threg" estimate because it is prepared by specidists and based on more detailed information and
andyss. The"leve two" estimate isimportant to the project manager asit isthe first
confirmation from an independent source (i.e. the consultant) that the project will achieve its
cost objective.

Aswell as cog, the qudity and time objectives will be reviewed at the 30% stage. Depending
on the results of the review, it may be necessary to make adjustments to the objectives. The
amount or type of work (i.e. quaity objective) may have to be changed to fit the money
available (i.e. cost objective). More money may have to be spent to keep the project on
schedule (i.e. time objective) or some other smilar adjustments (e.g. adjusting the qudity
downward to meet the cash) may be necessary. The god hereis to ensure that the objectives
aredl redigic and attainable. If it is necessary, because of some previous oversight or mistake,
to go back and seek regpprova of scope or financing, then this must be done. The project
manager is not doing her or hisjob if the project is alowed to proceed without settling
outstanding issues concerning the time, cost and quality objectives.

In addition, projectsinvolving large Federd Government financid input will require

"effective approva” at this point. This process usudly involves a person or persons (eg.
project officer or program director) from the department preparing the submission. This
person is usudly amember of the project team which hel ps the process go smoothly. The
project manager must be aware of what is going on and co-operate asfully aspossible. It is
important that sufficient timeis dlowed for prdiminary goprova when the scheduleis
prepared because this process can be dow, particularly if there are any questions or
uncertainties involving the project.

Asthe design becomes more and more advanced (i.e. it goes from the 30% to the 60% to the
90% and find stages of completion) it becomes increasingly more expensive to make changes
since the consultant will want additiona time and money to make any changes to design work
that is dready completed. Therefore, when the design isreviewed at the 30% stage, it isthe last
chance to make changes that are relatively inexpensive. The project manager must impress this
point on the project team, the building committee, and the chief and council, so sufficient time
and effort will go into completing a thorough review. The consultant expects minor changes and
direction on detail a this point. The project manager should ensure that the review work iswdll
co-coordinated and the necessary decisions are made quickly so the design scheduleis
maintained.

40

Project Management  TID-PM-01  (Oct 2000)



It isnorma for the consultant to request a progress payment at the 30% review stage. Detalils
on terms of payment will be included in the contract. It isnorma procedure to pay the
consultant for the work that is done, less a 10% hold back (e.g. at the first review, the
consultant would get 30% of the contract price less a 10% hold back).

Between the 30% and 60% review stages, the project manager can expect less contact with the
consultant than in the earlier part of the design. This is because the consultant knows what the
client wants and mogt of the mgor design decisions have been made.

4.3.2 The 60% Review

Asin the 30% stage, the amount of work completed at the 60% stage can be described only in
agenera way. In the case of abuilding, one could expect most of the basic architectura work
(e.g. what the building will look like and its layout) to be done. The mechanical and dectrica
systems (e.g. heeting, ventilation, power requirements, lighting) will be sketched out. For a
water or sewer system, one might expect to see the lengths and sizes of pipes, locations of
manholes, sizes and capacity of trestment plants and a rough copy of the specifications.

The same type of mgjor review should be carried out at the 60% stage. The project's objectives
should be reconfirmed. The consultant may have questions or ask for preferences on options
(e.0. types or colours of some materials, positioning of power services) which are available.
Some changes can be made, but the design is now getting to the point where it must be
findized. Any "changes of mind" will cost money. However, if changes mugt be made, it is
chegper now than later on. The project manager must provide good leadership throughout this
review process. The necessary briefings and meetings must be arranged with the proper people
S0 good decisions can be made quickly.

4.3.3 The 90% Review

At the 90% review stage, dl the design with the exception of fina detals will be complete. Any
outstanding issues concerning the design must be brought to a conclusion &t this point.

An important part of the 90% review is the completion of alevel one edimate. (Note: Known
asan"A" Class esimate in the Federd Government). A "level one' estimate is based on actud
completed details (e.g. the quantities, grades, and costs of material needed; |abour requirements
and wages, profit and overhead; and other costs). The project manager usesthe level one
esimate as the basis upon which congtruction tenders will be called.

Again, at the 90% stage, it isimportant for the project manager to ensure the project objectives
are attainable. If any adjustments (e.g. reducing the scope of work to keep on budget) are
needed, now isthe timeto do it, before large amounts of money are committed in the
congtruction phase. However, if agood job has been done to this point, and everyone has been
kept involved, few changes should be necessary at the 90% review.
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Once the 90% review is completed, the consultant will finish the design. Thiswork involves
completing the find details, preparing the fina copies of the various documents (e.g.
specifications and drawings), making copies, and, in generd, carrying out the final checks. The
project manager should expect to receive from the consultant completed documents which are
ready to be used in the construction phase (e.g. to be used as part of the tender documents for
letting the contract or the detailed technicd direction for doing the work as a day |abour
project).

4.4 Consulting Services

Up to this point it has been assumed that the consultant's design has involved the production of a set
of drawings and specifications plus level two and one estimates. When the congtruction phase isto
be carried out by contract, the drawings, specifications, and estimates are the only documents
normally required. However, the congtruction phase can be carried out by day labour or a
combination of day labour and contract. Thislast method (i.e. a combination of contract and day
|abour) is quite common.

When the congtruction phase isto be implemented by day labour rather than contract, the design
must contain the same basic information, but it may require a different presentation. The project
manager may specify in the consultant's terms of reference what is required, or it may be left up to
the consultant to specify in the proposa how preparing adesign for

implementation by day |abour will be handled. The project manager should examine how the
consultant proposes to handle this when ng the consultant proposals.

Inaday labour design, it isusud for drawings, a bill of materias, a day labour plan, and a work
schedule to be prepared. In many cases, the consultant may combine the day labour plan and
schedule in one document. It isimportant that the project manager ensuresthat al the needed
information is available for the congtruction crews and that it is presented in a clear and easy to
understand manner.

The drawings for a day labour project will be quite similar to those prepared for a contract.
However, because a contractor is told what the product is to be rather than how to do the work, the
drawings for aday labour project should contain more notes and detall.

Normally, aset of goecifications is not prepared for a day labour project, asthe information is
included in the other documents. However, the project manager, with advice from the consultant,
should decide what to do in each particular case.

A bill of materids isadetailed list of the materids needed to carry out the work. It can be compared
to ashopping list. The bill of materids should describe the exact items required by cataogue
number, Size, grade or other commonly identifiable information; how much of the item is needed; and
the totd cogt. Materidsin the right quality and quantity can be ordered directly from abill of
materias.

When the project manager knows that the day labour crew will not be very experienced, the
consultant may be directed to prepare a detailed day labour plan. This plan will detail how the
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project isto be organized and carried out, how many workers will be required and the skills of each,
how supervision and control should be exercised, and what tools or equipment will be needed. The
day labour plan will usualy be directly cross referenced to, or form part of, the bill of materials and
schedule.

The schedule will give direction with regard to time. When the various items of work should be done
will be detailed. A remote location, wet or cold climate, low worker productivity, and time required
to obtain approvals should dl be accommodated in the schedule. As noted earlier, if ascheduleis
not redidtic, it isof little value. Note: This schedule can be regarded as a more detalled and updated
version of the schedule prepared by the project manager in the planning phase.

For either a contract or day labour project, the project manager may make provision in the
consultant's terms of reference for periodic inspection or full supervison during the congruction. This
subject will be discussed in the next part which deds with the congtruction phase. In addition, the
consultant may aso be required to put the documentation together and supervise the awarding of the
contract for the congtruction phase.

Project Management  TID-PM-01  (Oct 2000)

43



Part 5: Construction Phase

5.1 General

The congtruction phase is the glamorous part of the project, the one most people think about when a
project is discussed. While there is a considerable amount of work for the project manager in this
phase, it will be relatively sraightforward if the initiation, planning, and design phases have been
carried out properly. During congtruction, the project manager ensures that everything thet is
supposed to happen to achieve the project's objectivesis, in fact, taking place.

There are four common ways to carry out or implement the construction phase:
1. by day labour;
2. by contract;
3. by acombination of day labour and contract; and
4. by joint venture.

Since the work will proceed differently for each implementation method, this part will consider each,
separately. Before thisis done, the relative merits of each and some of the factors a project manager
can condder when deciding what implementation method to use, will be presented. Note: While this
information is being given in the part which dedls with condruction, it isimportant that the decison
on the implementation method (i.e. contract or day labour) be made when the implementation plan is
prepared. It is aso possible that the chief and council would have specified the implementation
method to be used as one of the conditions of the project.

5.2 Joint Ventures

Before consdering the more common means of implementing capital congtruction projects (e.g.
contract and day labour) a brief description of joint venturesis provided in the following two

paragraphs.

Joint ventures may aso be known by such names as consortiums or partnerships. These are
arrangements in which two or more organizations (e.g. two private companies, a band and a private
company, an aborigind company and a private company, etc.) form a business arrangement in which
they act asasingle business entity. Within this arrangement, the partiesinvolved agree on how they
will act as one organization to achieve a common objective (e.g. undertake a project). These types
of business arrangements can combine the strengths and resources of each partner. For example a
band or aborigina business may have ready access to labour, loca materias or equipment, loca
knowledge, while a private business may have the work experience, specid equipment, or
pecidized staff. Joint ventures can have benefits involving the advantages of both day labour project
and contracts featuring good economic development and spin offs for the community. There are dso
potentid pit fals. Good legd advice and awell written agreement for when and if things go wrong is
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amug. A joint venture requires two partners who are comfortable working together. 1t must dso
involve an opportunity for both to share in the potentia risks and profits (e.g. a Stuation where one
party provides the capitdl and takes al the risk is not awise business arrangement or true join
venture).

A project manager involved in ajoint venture should ensure agreements are in place that do not
alow the business interests of the joint venture to over ride the community interests or the time, cogt,
and quality objectives of the project itsdlf.

5.3 Contract, Day Labour or Combination ?

A decison must be reached on how the congtruction phase will be carried out: will it be by contract,
day labour, or a combination? Following are some of the more common advantages of each
approach. (Note: What is regarded as an advantage for one can be looked upon as a disadvantage
for the other). Regardless of which implementation method or combination is chosen, the project
manager must remember that good project management practices require achievement of the project

objectives.

During the congtruction phase implementation by day labour could provide the following advantages.

1. A day labour project can increase loca employment and keep more resourcesin the
community.

2. Loca materids can be bought and used to a grester extent. Like hiring day [abour, thiswill
gimulate the loca economy.

3. Traning programs can be set up to increase the various skill levels of community members
as apart of the project objectives.

4. Essentid changesthat arise during the construction phase can normaly be arranged at a
better price snce there is no signed contract.

5. Skilled, industrious, and well mativated day labourers with a sense of community spirit and
involvement may carry out the work cheaper and better.

6. Inremote locations, loca day labour may be chegper than contractors who must
temporarily relocate in the area.

7. When there is an abundance of project work, contractors normaly charge higher prices,
which could make implementation by day |abour cheaper.

8. Locdly congructed projects develop a community pride of ownership.
Among the advantages of usng contract, the following can be included:

1. Contractors are usudly experienced in doing the work, therefore, they can be expected,
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overdl, to have better equipment, skills and knowledge than day labourers. Thisis
particularly so when fully qudified day labourers are not available.

. Contractors must ded with the difficult personnd, technical and materia problemswhich

frequently arise on a project.

. Contractors are in a business which is motivated by competition and the need for ongoing

profits. Therefore, their productivity may be consderably higher than day labourers and
they, consequently, can do the work at a better price.

. Contracts which include clauses referring to use of local resources (e.g. people, equipment,

materids) are becoming popular. These incorporate some of the advantages of doing the
work by day labour.

Utilizing a combination of contract and day |abour for congtruction can result in some of the
advantages of both implementation methods; however, there are some disadvantagesto be
considered:

1. Usng two implementation methods means the two systems have to be set up which can

increase codts (e.g. contractors normally have standard expenses for moving in equipment,
paying supervisory staff and other fixed costs). Subtracting portions of the work for
execution by day labour may result in the contractors submitting proportionately higher bids
on the work they do. At the same time, day labour overhead costs must aso be absorbed.

. Using day labour and contract at the same time can create some co-ordination problems for

the project manager (e.g. contractors may not accept work done by others or dternatively
they may demand compensation for any delays when their progress depends on or can be
delayed by others).
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5.4 Day Labour
5.4.1 Choosing Day Labour

The project manager must be well prepared at the start of a construction phase which isto be
carried out by day labour. It isessentid that everything has been thought about, planned, and is

ready to go.

Thefirg part of this section presents the common items which make up the overdl day [abour
plan. In most cases, thiswill involve areview or eaboration of what has been said in earlier
parts of this manual. After the day labour plan has been discussed, alook will be taken at
resources (e.g. money, people and materid) asthey relate to aday labour project. Thiswill be
followed by adiscusson on the kind of organizational structures and procedures the project
manager should ensure are in place. The last part of this section will ded with control
procedures (e.g. how does the project manager make sure what is supposed to be happening is
in fact taking place; how does he or she know the objectives are being achieved).

The day labour plan is the term used to refer to the drawings, cost estimates, cash plan, bills of
materia, schedules and specifications which, in tota, specifies (i.e. plans) what must take place
during the congtruction phase. Each of these items will be discussed in turn. In some cases, the
consultant may supplement these documents with awritten course of action to follow. Also,
while each item is discussed as a separate document, the information may in some cases be
combined. It isimportant that the information be clear and presented in a manner which can be
understood by those who haveto useit.

5.4.2 Drawings

The drawings (sometimes referred to as blueprints) will be the main source of direction to the
construction manager and trade supervisors. It isimportant that these persons understand them.
Severd steps can be taken to achieve this. Firgt of dl, the construction manager should be made
amember of the project team during the design phase. Thiswill make him or her generaly
familiar with the project, the drawings, and the reasons for doing certain things. Each supervisor
should be given a set of drawings, or at least dl the sheets which gpply to their part of the work,
plus sufficient time to sudy them carefully. The project manager might congder making the
design consultant available on a periodic basisto answer questions and ensure that the drawings
are being interpreted properly. This can be done by making the necessary provisonsin the
original design contract or arranging a separate contract.

It isnormal practice to have one set of drawings aways available on the congruction Site so
anyone interested can refer to them. A second set of drawingsis used to draw or sketch in
changes to the plan that occur during the actua congtruction. These drawings are called marked
up drawings, and it isimportant that they be prepared as the work progresses. Marked up
drawings will be discussed in the next part.

5.4.3 Specifications

Project Management  TID-PM-01  (Oct 2000)



The project manager may not require a separate specification with day labour or
sraightforward projects where the drawings can clearly indicate what is required, or where
thereis not awide range of different materia types and congtruction procedures. A specification
is required, however, where it isimportant that the types of materid and how they are used, be
clear. A roofing fet of a specified weight, materid which must be heated within certain
temperature limits before use, a specified type of paint which cannot be applied on wood
containing over a gpecified amount of moisture, concrete of a pecified mix which must have a
specified dump, etc., are examples of the types of things which could be covered ina
pecification.

It is common practice, when preparing a specification, to refer to existing sandards which have
been set. For example, dectrical materias and work will refer to the CEA Code (Canadian
Electricd Association Code), building structures may refer to various parts of the NBC
(Nationa Building Code), materials used to make concrete or build roads may refer to ASTM
(American Society for Testing Materias) standards or CSA (Canadian Standards Association).

The project manager must keep in mind that soecifications are akey dement in fulfilling the
quality objective. Failure to conform to specifications may result in shoddy congtruction, failure
to provide the community with whet they are paying for, and dangerous facilities which may
require early and expensive repair.

5.4.4 Cost Estimates, Cash Plan and Bills of Material

Thereis no doubt that controlling cost is one of the key objectivesin project management, and
the project manager is particularly interested in this area. As was seen in the part on the design
phase, the consultant is asked to produce a"level one' estimate for the project. The find
"bottom line" figure for the complete job is very useful (particularly for the chief and council or
others who are financing the project); however, the project manager needs this information
broken down in more practical terms -- terms that can be used to manage the project. The two
common ways to present cost information so it will be more useful are as cost estimates and
cash plans. Bills of materid contain important cost information and they can dso be included.

Codt Edimates: Cost estimates are Smple breakdowns of the total cost of the project into its
magor components. This provides information on not only what the main parts of the project
are, but dso, how much each will cost. An example of a"level two" cost estimate for a schoal
project is shown in Appendix D. The cost estimate could have more or less detail than that
show, but thisexample isfarly typical.

The cost estimate breakdown tells the project manager where the big expenses occur.

Thisis useful for explaining and justifying the overal project. Thisinformation dso tdlls the
project manager and project team where to look if it becomes necessary to cut costs.

Those who approve and fund projects normaly do so on the basis of the cost estimate.
Although they may request additiond information, they will probably be most interested in how
complete and redidtic the estimateis. (Note: It costs much lessto produce a”level four” than a
"level one' estimate; however, the information is put to a much different use. It isimportant to
use the degree of accuracy and detail in producing a cost estimate that fits the requirement).
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Cash Plans: Cash plans, commonly caled cash flow plans, are another way of managing the
cost objective. As was noted earlier, projectsinvolve very large amounts of money and the
project manager may not have access to the funds until the time (e.g. year and month) when the
actuad expenditure will be made.

The cash plan isamonth by month forecast of cash requirements. The cash plan is closaly
related to the work schedule which will be discussed later in this part. The cash plan represents
the progress of the project in terms of its cost objective, and the schedule represents progressin
terms of the time objective. It isnorma for the person who prepares the schedule and estimate
to also prepare the cash plan.

An example of acash planis shown in Appendix E. (Note: The cash plan isfor fiscd year
1996/97 which isthe period of greatest cash requirement for the school project referred to in

Appendix D).

Bill of Maerids: A bill of materids shows the exact quantities of different materia needed and
the estimated costs. The bill of materids is sometimes prepared with the materid specification
included (e.g. a catalogue number, the grade of a product, a specification number, a model
number). This qudity control type of information is normaly included in the bill of materias
when a separate specification is not prepared.

The main function of the bill of materidsisto provide aligt from which the proper materidsin
the correct quantities can be ordered. It can also be used to check quantities received on the
project site. It isunlikely the congtruction manager or supervisors will want to receive dl the
materid a the same time, S0 the bill of materias can be useful to the store personwho is
keeping track of what isto be ordered, what has comein, and what is used.

The cost estimate for the project may state one lump sum for the materid. The bill of materids
bresk thislump sum down into specific detall.

5.4.5 Schedules

The schedule is one of the most important documents that the project manager will maintain.
Extrainformation can be added to the schedule, but essentidly, it isalist of dl the activities
which shows when each must start and how much time is alowed for it.

One of the amplest schedulesis an activity list which states dl the activities that must hgppenin
their proper order, and the time alowed for each. The activity list is good for the smpler jobs
where different things do not happen a the same time. It is easy to understand and prepare an
activity list once the information is available. See Appendix F for an example.

Once the project becomes a bit more complex abar chart can be used. An example of asmple
bar chart is shown in Appendix G. It may include additiond information such as the percentage
of the overal work completed, the percentage of the total budget represented by each activity,
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and the amount or percentage of the budget expended. (Note: While the project manager can
add agreet ded of information to the bar chart, it should not be so complex that it is difficult for
someone ese to understand. The purposeisto give clear information, not confuse.)

Perhaps the most important function of a schedule isto force the consultant or project manager
who preparesit to communicate with al the people involved and think the process through.
Each part of the project must be considered: the materid suppliers, the construction supervisor,
project managers from other projects who must be consulted; the best time to do various types
of work (e.g. congruction starts in the spring, need to move materias on winter roads); the
supply of available skilled labour; and time required to approve important paperwork.
Preparing a schedule is a difficult procedure. It raises a continuing series of questions which
require answers. However, thisis the important process by which the project becomes
understood. If problem areas are foreseen then the project manager can take steps to iminate
or ded with them.

Once the schedule is prepared, it can be used by the project manager to measure the project's
time performance. The work done will either be on, ahead of, or behind schedule. What is
actudly happening can be shown on a copy of the planning bar chart. This gives a good
comparison of planned work versus actud. For awell prepared schedule and well managed
project, one can expect some work to go quicker than planned and some dower but the
project itself will be kept on schedule overal.

A project manager can use a schedule as ameans of communication. It is difficult to find a
clearer method of quickly showing an interested group (e.g. chief and council, building
committee, vidting officias, congtruction supervisor) the planned progress and comparing it to
what is actualy happening. The project manager's verba explanation is supported by avisud
presentation (i.e. the bar chart) which ties the parts of the project together. The audience
understands the Situation better, problems are easier to explain and attention is kept focused on
the objectives.

Other methods of scheduling such as PERT (Program Evauation and Review Technique)
diagrams and arrow diagrams can be used. These different methods of scheduling use symbols
to represent activities, times and delays. Activities which cannot take place until others are
finished and key activities which collectively control the project (caled the critica path) can be
shown. These techniques require a short course or salf-study if used by the project manager. A
bar chart will provide good control for the typical type of congtruction found in acommunity of
less than 1,000 persons, and the more complex scheduling techniques are not required.

There are dso scheduling systems (e.g. software programs) which can be used with a persond
computer. These programs produce clear and professiond looking work, however, they need
the same rdiable information put into them.

5.4.6 Accounting
Earlier inthis TID, the project manager's respongbility to obtain financid gpprovas, monitor the

preparation and approval of cost estimates, and prepare a cash plan were presented. These
things are done to ensure that the money to pay the costs of the project is available.
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Money must be controlled. The project manager must know the total budget, the cash flow,
how much is spent, and how much is committed (e.g. owing on unpaid hills, wages, contracts).
Aswell, the project manager must know the activities which require future funding. Managing
the money aspects of a project is not too much different than managing one's own persond
finances.

Two methods for contralling funds will be discussed. In the first method, the band office
provides accounting services to the project manager. In the second, the project manager sets up
an independent procedure for controlling project funds. In both cases, the objective isthe same
-- to provide an information system which enables the project manager to know what is going
on financidly.

Using the band office to provide accounting services is perhaps the most common and desirable
means of controlling cash and paying the bills. Managing money requires accounting skills and
expertise much the same as any specidized activity. If these services are available from the
band office, then the cost for providing them should be lower and, in addition, the project
manager has a good source of advice and expertise.

Because the accounting (e.g. keeping ledgers, checking invoices from suppliers and contractors,
preparing the payroll, dealing with tax issues and the bank, etc.) for alarge capitd project will
involve a considerable workload, the band office may not have the personnel to assume those
additiona duties along with their normal work. In such cases,

the project manager may be able to work out an agreement with the band manager by

which the project will pay for additiona staff and in return, the band manager will

provide the project with accounting services. This cog, like al other costs, should be

included in the project estimate.

There are advantages to using the band office; however, the project manager must ensure that
the necessary cost information is supplied accurately and at the times or dates agreed to. The
project funds plus the charges and commitments againgt those funds should aways be
identifiable. The project manager should clarify and agree on these matters with the band
manager during the planning phase of the project so the required financid information will be
available when needed.

Therewill be Stuations where the project manager must set up an independent accounting
system. In such cases, the project manager should treat the Situation the same as other tasks
which have to be done. The work should be identified and a competent person put in charge
and given the resources to set up and carry out the job. Many projects encounter serious
problems because those in charge fail to carefully record and keep track of the money and
costs.

There are specid techniques such as double entry bookkeeping which are used by accountants.
Unless the project manager has the expertise readily available, the procedure may be kept
smpler for asingle project. This should not be interpreted to mean that it does not require a
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congderable amount of careful work. Appendix H contains abasic system which can be used
by a project manager who does not have regular accounting services available. It usesasingle
entry format which takes the total budget and breaks it down into as many sub areas or
activities as the project manager wishes to control separately. The project manager can, for
example, kegp a separate account on monies spent on planning, design, contracts, materid,
labour and overhead. Each of these activities can be further broken down into sub-activities
(e.g. contracts could be subdivided among the different contractors, labour could be subdivided
among different trades, etc.). This gives the project manager financiad control over the entire
project. Bank baances and the cash flow plan are kept separate from this accounting system.
Each provides a good cross check on the other and al must balance.

5.4.7 Staff

People are usudly the mogt difficult resource to manage. Because of their varying skills,
attitudes, experience, and work habits, people require very careful attention. Much depends on
the leadership abilities of the project manager and supervisors. Leadership in this sense means
those qudities persons have which enable them to influence the behaviour of others. The chief
and council or the building committee should carefully consider leadership ability when the
project manager is hired.

The project manager must establish the types and numbers of skilled people required
throughout the congtruction. Good advice in this areaisimportant. The consultant who
prepares the design can be requested, as part of the contract, to prepare alabour plan for the
project. This plan lays out the numbers and skills of the people required throughout the
congruction phase. It must be prepared in light of the actual conditions which exist on the
project. Aswell, the project manager should, if possible, alow the supervisorsto

participate in the selection of their subordinates. Project managers and construction

managers who have experience on smilar jobs are an excellent source of informationon  the
kinds of people required and when they are needed.

The project manager should bear in mind that congtant hiring and layoffs can lead to poor
morae, and workers who are unfamiliar with the project and the working conditions. Workers,
aswell as supervisors, want to know the basic employment Stuation (e.g. rates of pay, safety
rules, discipline policies, quaifications needed for the different jobs, how long the employment
will lagt, etc.). A good project manager is one who can put together and maintain ateam which
shares common goas. The project manager should not strive to be popular, but rather
condgtent, fair, willing to listen, and decisve.

Keeping accurate and up-to-date statistics on each worker is essentid. To do this, it is
necessary to keep a persona dtatigtics record on each person. Thisgives dl the persond data
such as name, address, next of kin, and socid insurance number on an individua, which will be
needed for records or some unforeseen circumstance (e.g. the person must be contacted after
the project is finished, an accident occurs, etc.). In addition, a pay card should be maintained
for each individual. The pay card is used daily to record the number of hours worked a a
particular pay rate, overtime, and any other related information. Frequent questions arise about
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pay and deductions. Unless the records are available to support what has been done or to
correct mistakes, arguments and poor worker morale can result.

Keeping staff records or cards lend themsalves to easy computer application.
5.4.8 Supervisors

There are anumber of things the project manager can do to ensure that the people are well
managed. First and perhaps most important, the project manager must have the necessary and
appropriate supervisors -- qualified, competent people in charge of each mgjor activity. For
example, on alarge project, the project manager could have a construction manager in charge
of the overal congtruction with supervisors responsible to the construction manager for each
specidized area (e.g. Sructurd, dectrica, plumbing supervisors, an accountant; store person,
etc.).

Hiring the congtruction manager and other supervisors requires a careful assessment of what
authorities and respongbilities these people should have. The project manager must keep in
mind any community related policies the chief and council have in place, and the time, cost and
quality objectivesfor the project itsaf. Within this framework, the project manager must
delegate responghilities and authorities, keeping in mind that the quicker adecison can be
made, the lessit will cost in terms of time and money. Supervisors should be hired for their
judgement, what they know about a particular area, and their ability to get othersto do agood
job.

The construction manager and supervisors should have awritten and signed job description
smilar to the one recommended for the project manager in Part 2.0. The time to resolve
conflictsis before they happen. Such things as palicies and financid authorities (e.g. who can
authorize expenditures, and to what dollar vaue, overtime, hiring and firing, discipline, safety,
late arrival) should dl be clear at the outset. The project manager should endeavour to minimize
regulations, but enforce those that do exist firmly and fairly.

When delegating responsbility to the supervisors, the project manager should be guided by the
generd principle that the more authority one hasto do the job, the easier it will be to make
decisons and act quickly. However, the project manager must balance this with the practical
redities of experience, competence, judgement, and decisveness of the individud; community
policies, whether or not a quick decison making process should be put in place and whether it
is possible to make clear distinctions between decisions the supervisors and other persons
should make.

Standards must be set for supervisors aswel as workers (e.g. What experienceis required for
each job? What education? What training qudifications? Will a supervisor be able to motivate
or handle the difficult Stuations which can arise when persons from the same smadl community
or relatives must be disciplined?). Supervisors are the principal means the project manager has
to reach the time, cost, and quaity objectives. The project manager must be satisfied that each
supervisor can produce results satisfactorily.
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5.4.9 Material

The materia required on aday labour project is usudly ordered from a bill of meterids
prepared by the consultant. Supervisors responsible for specific areas of the construction should
be given the opportunity to review the bill of materias before any orders are placed. Any mgor
conflicts between materias wanted by the supervisors and those specified by the consultant
should be resolved. Supervisors in some cases may be caled upon to prepare their own bills of
materid using the drawings and specifications.

Aswidl ashills of materid, the specifications, if prepared, may contain information on the types
of materid required.

Sources of supply for the required materia must be considered. Potentia suppliers must be
consdered in terms of what prices they can offer. Along with questions on prices and discounts
for bulk purchases, there are anumber of other important considerations regarding the suppliers
such asthe qudlity of their products, whether they keep sufficient stock levels, whether they
deliver, and what their after sdle services are like.

Materid supply in rurd or remote areas should be very carefully co-ordinated. In some
locations, materid's may have to be ddivered by air, barge, or winter roads, and therefore,
planning up to ayear in advance may be necessary. Not only must the project manager ensure
that al the needed materids are properly ordered the first time, but the required items must be
available when the weether is favourable, the workers are on site, €tc.

During periods when there is a greet ded of congtruction activity, shortages of particular kinds
of materid may occur. Some pieces of equipment (e.g. eectricd transformers, mechanica ar
handling equipment) may have to be manufactured or custom made, or the items may involve
long delivery periods. The best way to ded with problems of this nature isto ensure thet there is
well co-coordinated long range planning. The project manager must find out if there are
potentia delivery problems and plan accordingly.

Materials must be stored and controlled on ste. This can involve some cost and planning.
Examples of common materials that require specid attention include plaster board and carpeting
which must be stored in adry location. Materids such as roofing felts must be stored on end,
paint cannot be alowed to freeze, and inflammable materia's must be stored in segregated fire
proof containers.

Aswell as specid storage conditions which may be required, the threat of theft or vandalism
must be consdered. Preventive measures include asmple lock up, extralighting, extra
survelllance requested from the police, or the employment of security guards. Security can be
expendve 0 the project manager should ensure that associated cogts are identified in the
origind project estimates.

The project manager may be able to arrange for receipt of materids as they are needed. Thisis
often the only practical procedure for such things as ready mix concrete or asphdt. For other
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materids, it will diminate at least some of the costs of providing storage and security.

Materid must not only be received on time and kept secure but it must be controlled. This
involves knowing what materia has been ordered, received, used, and what materias are il
needed. On any, but the smdller projects, a store person is required. This podtion is often
combined with other duties.

Aswith decisions on materids, the project manager must decide what tools or specia
equipment will be needed. It is often the policy that workers provide their own persond or hand
tools (e.g. hammers, saws, pliers). Specid tools or equipment (e.g. shoves, extension cords,
whed barrows, staging) are normally supplied by the employer. These can usudly be provided
by borrowing, renting, or, if necessary, buying. The project manager must ensure that control is
provided by the store person so the equipment is safe to work with and not lost or stolen.

The project manager must consder the method for handling certain types of materid. When
large or heavy loads are involved, the rental of some specidized equipment such asfork lifts or
cranes must be consdered. Alternatively, when such equipment is available, materids should be
ordered to take advantage of it (eg. delivery on pdletsif afork lift isavailable).

5.4.10 Support Services

When acapitd congtruction project is being consdered, mgor items like money, materid,
skilled trades people, specifications, drawings, heavy equipment, and contractors immediately
come to mind. However, there are a number of other itemswhich are just as essentid to the
project manager. A number of these activities (e.g. accounting, materid handling) have dready
been discussed but other support services are dso of concern. Generd office services such as
typing, filing, and looking after mail must be provided.

Project managers should keep in mind that people in construction are often prone to discount
the importance of keeping "paperwork™ up to date. Such a situation can lead to the project
manager and supervisors not having rdiable information upon which to make decisons. Too
much time can be spent looking for information or resolving the problems and delays which
occur when control is poor.

The project manager must give careful consideration to how support functions will be provided.
Whileit is essentid that the work be carried out, it must be done efficiently since surplus or
unproductive staff will increase cogts. Some duties may be carried out by the band office
personne, particularly on smaller projects. On large projects, the support staff could consist of
a support services supervisor with two other persons, one to do the accounting and personnel
control and one to do materid control. A flexible staff who are capable of carrying out a
number of different functions and initiating action on their own isrequired. The project manager
should ensure that the supervisor has ajob description which details that person's

responsbilities.
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5.4.11 Safety

The project manager must make provisons for safety. Safety on al projectsis important, but it
iscritical on day labour projects where some workers may lack experience or previous
exposure to congtruction conditions. In today's society industrial safety isincreasingly important
to the work force. Individuds and their unions are inssting that employers provide adequate
protection for the safety of workers.

Safety can involve such different things as ensuring that at least, one person with
up-to-date firgt aid training (e.g. &. John's Ambulance) is dways available on the job Ste;
teaching employees proper work techniques (e.g. lifting); ensuring that procedures are
established and equipment is available for trenching and erecting scaffolding; fire
protection procedures are in force; persona protective equipment and clothing is
available; accident reporting and safety committees are established; traffic control is
maintained; adequate insurance is obtained; house keegping procedures are in place;
electrical and heavy equipment hazards are identified; and correct procedures involving
hazardous activities such as concrete placing, framework, and roofing are established.

The project manager can obtain assistance or advice on safety from anumber of areas. First of
al, supervisors should be selected partly on the basis that they are knowledgeable about sifety,
have a safety minded attitude, and are capable of implementing the necessary safety measuresin
their area of respongbility. There are, in anumber of provinces, industrid and government
sponsored organizations which promote congruction safety. Various types of information,
literature, and training are usudly available, often at little or no cogt, from such organizations.
Examples of organizations where help may be obtained include the Workers Compensation
Board, &. John's Ambulance, Red Cross, fire departments, and construction associations.
Manufacturers are also often prepared to teach people how to use their products correctly and
sady.

5.4.12 Training

It isan increasingly common practice for First Nation communities to use capital congtruction
projects as atraining vehicle to improve the technologica and managerid skills of the
community members. Training programs that are now being used range from projects which are
organized and co-sponsored by a training establishment such as a community college down to
individual apprenticeship programs.

The project manager who is directed to set up atraining program should obtain the details on
what the chief and council want. When the requirement is understood, the project manager
should seek advice on what sort of program would be appropriate and possible. Trade schools
and community colleges, provincid organizations (e.g. minigtries of Labour), Human Resources
Development Canada (HRDC) and DIAND may be able to assst with and/or specify the
requirements.
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In addition to the technicd training opportunities provided by a capitd project, there are dso
opportunities to develop managerid and adminigrative skills. By having persons on training act
as assigtants or co-coordinators, they can learn to perform the functions for later projects.

The project manager must ensure that the cost of atraining program isidentified and gpproved
in the project budget. Supervisors must ensure that the quality of work is maintained.

5.4.13 Control

The project manager must maintain time, cost, and quality control once the congtruction phaseis
in progress. All of the careful planning and work that went into preparation will belogt if the
project manager does not make sure that activities laid out in the schedule, design and
congtruction plan, budget, cash flow, etc., do in fact take place. The project manager'stask is
one of usng planning and control tools to know what is going on.

Knowing what is hgppening in smple straightforward terms enables the project manager to teke
the necessary corrective measures and supply the required information to others (e.g. building
committee or supervisors).

There are anumber of ways the project manager can maintain control. Some of the more
common are discussed below.

Medtings - Meetings are the usua way of keeping people informed. The project manager
should have aweekly job meeting. The congtruction manager, the supervisors and other key
people such as the contractor who are involved in day to day activity should attend. Each
should outline their progress by indicating if they are on, ahead, or behind schedule; what
problemsthey have; corrective action planned; and what work must be co-coordinated for
future activities. Aswell as these weekly meetings, the project manager should ensure that the
project team gets together on aregular basis. Unless something out of the ordinary arises,
project team meetings on a monthly basis are suggested.

Band Council - Not only isit important for the project manager to receive the proper
information from those working on the project, but care must be taken to ensure that the proper
information is passed dong to the building committee or chief and council. They should be given
acopy of the monthly project report referred to below and be provided with averba briefing.

Reports - The project manager should also make use of reports. Reports have the advantage of
being redtricted to a tatement of the facts and only one person isinvolved in the preparation.
By requiring regular and factua reports, the project manager not only stays current, but forces
supervisorsto stay on top of their areas of activity.

If consultants have been hired to supervise dl or a part of the project, it isusud for the project
manager to require amonthly report. It is necessary to specify in the terms of reference and the
contract exactly what information is required. The project manager wants to know in clear,
simple language, the status of the time, cost, and quality objectives of the project.
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It isusud for the project manager to collect information from the construction manager and

supervisors on aweekly bas's, and combine it with cost data and consultantsreports  at the end of
each month to produce an overal monthly project status report.

The project manager should not lose sight of the basic principle that he or sheiis responsible for
thetotd project. The ability to assess the key indicators (e.g. schedule, budget, work qudlity,
morae and co-operation, ease of obtaining answers) of a project's progressis an important skill
for a project manager to develop. Whether it involves project control or other items, the project
manager should not get "bogged down" in detail which other people could and should look
after. Thisis where delegation of responghbility and authority becomes important. If one
concentrates dl of one'stime and interest in one area, the rest of the project can get badly out
of control. Former tradespeople who are now project managers must avoid the common
migtake of devoting too much time to the areas with which they are familiar and comfortable at
the expense of the rest of the job.

5.5 Contracting

5.5.1 Contracting Generally
Contracting is the most common means of carrying out the construction phase of a project.

This section discusses and explains the steps which are commonly involved in carrying out the
construction phase by contract. A discussion of the inspection and quality control procedures
the project manager must take to control the contractor are included. CN1 Contract
Adminigtration Training Publication, CONSTRUCTION CONTRACTING GUIDELINES
FOR FIRST NATIONS AND ABORIGINAL COMMUNITIES which is a contracting
manua specificaly written for the types and sizes of construction projects found in First Nation
communities. (Note: This manud, which will be referred to as CN1, is a detalled guide that
suggests appropriate procedures at different stages of the contracting process. It provides
examples of the forma wording and forms which can be used).

A contract isalegd arrangement between two parties. Keegping good records and putting all
agreements in writing is essential. The project manager will do wdl to remember that the
contractor isin business to make money. The contractor should be regarded as abusiness
associate and not a friend. Contractors normally respect those who know the details of the
contract, work in abusinessike way and are prepared to seek fair solutions to problems. Some
contractors will take advantage of persons who are poorly prepared or willing to accept
persond favours.
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Contract adminigtration, like other areas in project management, requires study and experience
to develop expertise. Unless the project manager is experienced in this specidity, the necessary
ass stance should be obtained from a competent contract

adminigtrator. Poorly managed contracts can eadily lead to disputes involving legd

action, high costs and a poor product. There are sdldom any red winnersin those

Studions.

5.5.2 The Contracting Process

Oncethe decision is made to carry out al or part of the construction by contract, a process
smilar to the following should be undertaken:

1. Contract documents are prepared which describe the work.
2. A tendering process is used whereby contractors submit bids for doing the work.
3. Thelowes qudified tender is normally accepted and a contract is Sgned with that firm.

4. The contractor carries out the work and the project manager monitors it to ensure the terms
and conditions of the contract are being met.

5. The contractor is paid in accordance with the terms of payment which usudly provide for
monthly payments based on physical progress.

6. The contract is completed.
5.5.3 The Contract Documents

This discussion on contract documents assumes an gpproach smilar to that outlined in CN1L.
The number of forms and schedules involved often gppears confusing. However, the project
manager will find that each form or schedule has an important function and covers an important
areaand sat of conditions. A project manager need not memorize dl the informeation in the
contract documents, but he or she mugt take the time to read everything through and know in a
generd way what isincluded. When thisis done, the information pertaining to specific questions
can be found quickly, and the project manager is aware of the contractor's obligations.

In Part 4.0 it was stated that the design consultant must be told exactly what iswanted. The
same gpplies to a contractor. Everything must be clearly outlined and every aspect must be
covered. The contractor must be told what to do, how payment will be made, the various
ground rules which gpply to the contract itself, what insurance the contractor must carry, the
working conditions (e.g. pay scales, safety, etc.) which will be acceptable, and what guarantees
(e.g. bonds, warranties) are needed. All these together make up the contract documents, or
when agreed to and signed, the contract.
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A consderable amount of information must go into a set of contract documents.
Normdly, they will contain specifications and drawings, tender ingtructions, tender

forms, generd conditions or articles of agreement, labour conditions, insurance
schedules, contract security conditions, a contractor's qudification statement and terms of
payment. Fortunately, much of the information is sandardized so the project manager or
contract adminisgtrator need only originate the changes which make the documents
specific to the project.

The contractor will examine the contract documents, particularly the specifications and
drawings, very carefully to determine the quickest and chegpest way to carry out the required
work. Those bidding on a contract often have questions about various items. Therefore, the
project manager should arrange to have the design consultant, an engineer or other person
qudified to make the necessary judgements available to clarify or interpret atechnica point.
From time to time, a contractor will find amistake or oversght in the drawings and
specifications. When this hgppens, aformd addendum (i.e. awritten notice containing the
details of the correction) should go out to al those who are bidding before the tender closing
date. If there is not enough time to advise the bidders, then the project manager should consider
extending the tender closing date.

Following is information on specific parts of the contract documents.

The tender ingtructions set out the guiddines which will be used in the tendering process itsdf. It
tells the contractor what must be done to submit avalid bid. It covers such things as how the
contract will be amended, if necessary, the closing date for bids, and what information the
contractor must supply.

The tender form provides a sandard format which the contractor must follow when providing
the necessary information such asthe dl important bid price. Aswdll, the tender form will
contain items of key information, supplied by the project manager, on such things as when work
must be started and how long the contractor's bid will be valid.

The generd conditions or articles of agreement are alist of definitions, responsibilities, terms
and conditions which will apply after the contract is signed. This section contains the ground
rulesto cover dl the Stuations which might arise.

Labour conditions are included in the contract documents to ensure that the contractor pays the
workers the going rates of pay in the area. This givesthe job a degree of stability and the
project manager some assurance that the contractor will attract workers who are as well
qudified as others employed in the area. Labour rates are easly obtained from the HRDC or
provincid Ministry of Labour.

An insurance schedule isincluded to tell the contractor what types and minimum
coverage of insurance the contractor must carry. The insurance provides protection for the
contractor, the project, and the community during the construction phase.
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The contract security conditions specify what securities (e.g. performance bond, security
deposit, letter of credit) the contractor must provide. This security provides the project manager
with assurance that the selected contractor will Sgn a contract and carry out the work.

The contractor's qualification statement gives information on the contractor, such as what type
of business (e.g. corporation, partnership) it is, the volume of congtruction business handled
each year and the qualifications of the saff. The project manager is entitled to know, and in fact,
should be convinced before a contract is ever signed, that the contractor has the personnd,
equipment, financing and experience to handle a project of the Sze and type being bid on.

Terms of payment will outline how the contractor is going to be paid. For example, will there be
asngle lump sum payment after dl the work is successfully completed, will aunit price basis be
used or will progress payments be made throughout the course of the work? If progress
payments are to be part of the contract, the contractor must know how to request a payment,
how the payment will be calculated, and what the holdbacks will be.

5.5.4 Tendering Process

Once the contract documents are completed, the tendering process begins. Thisisaprocedure
by which the contract documents are put into the hands of contractors who will be interested in
preparing and submitting bids. There are two different methods used for doing this. Thefirgt is
to invite bids from specific contractors and the second isto alow any interested contractor to
bid (i.e. an open bid).

Invited Tenders - The project manager gives a set of contract documents to selected
contractors, who are invited to submit abid. This approach is usualy used for smal jobs,
usudly under $100,000.

In using the invitation method, at least three competent firms should be invited to bid.
Compstition is maintained because each contractor knows that other firms are involved. It is not
uncommon for a contractor to make a mistake when preparing abid and arrive a a price which
is much too high or too low. Both cases mean trouble for the project manager. When the bid is
too high, the dient pays too much. When the bid istoo low, the client is deding with a
contractor who soon redlizes a mistake has been made, and is attempting, even before the job
darts, to cut losses. Receiving aminimum of three bids offers some protection for the project
manager because any single bid which is very different from the other two or far out of line with
the project estimate can be questioned or disregarded.

Bids are invited for smal jobs because the tendering process costs both the project manager
and the contractor considerable money. Preparing and copying the documents, meeting with
contractors, writing letters and studying bids take time for the project manager. The contractor
must investigate each bid carefully, prepare a cost estimate, vist the site, and arrange for bid
security. Thisal means expenses for the contractor with no guarantee any business will be
obtained. For this reason, many contractors may not be interested in preparing abid for a
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relatively small job. However, when the contractors are invited to bid, they know competitionis
limited to some extent, and there is areasonably good chance of obtaining the contract.

While aminimum of three invited bids is recommended for the reasons outlined in the previous
paragraphs, it isnot unusud for the project manager to limit the maximum number to five or six.
This gtill keeps the adminigtrative workload down and provides a good selection of bids.

Public Tenders - Public or open tendering is commonly used for projects over $100,000. Open
tenders give any interested contractor the opportunity to bid on the job. This method of
tendering ensures that the most compstitive price is obtained.

The process used for public tenders isto advertise the existence of the project in the business
section of newspapers. To ensure that a good selection of interested contractors will be aware
of the project, the project manager will have to decide how broadly to advertise. This can range
from severa provinces for alarge multi-million dollar contract down to the loca newspaper for
asmaler job. The project manager must keep in mind that dl legitimate contractors should have
the personnd, equipment, financia resources, and experience to match the size of the job.

The advertisement which the project manager places in the newspaper will tell contractors
where (e.g. the band office) a set of contract documents can be picked up and what deposit
must be made on them. This deposit should be required so only genuinely interested people will
request a set. The project manager should arrange to keep arecord of who picks up sets of
contract documents. The deposits should be kept in a secure place asit isnorma practice to
return them after the tender closing date if the pecifications and drawings are returned in good
condition. Aswdll, arrangements must be made for contractors to have access to the
congtruction Site to view the conditions.

The contract documents should contain dl the needed information. However, there are often
guestions from the bidders. The project manager must exercise discretion in providing the
answers. The best price will be obtained only if fair competition is maintained between bidders.
Contractors will often attempt to obtain confidentia information (e.g. how many firms are
bidding, the client's estimate of cost, how good the project manager's ingpection will be) which
will give them an advantage in the

competition. The project manager must maintain bus ness ethics which are beyond

reproach.

No matter how careful oneis, errorsin the pecifications and drawings as well as the other
contract documents do occur. If mistakes are discovered, the project manager should give each
contractor who has taken out a set of contract documents, the same corrected information. This
processis cdled "raising an addendum”, and it is arather routine procedure in the construction
business The addendum is nothing more than aforma notice which changes or explains some
detal in the contract documents.
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5.5.5 Contract Award

Once the tender opening date arrives the project manager must make arrangements to review
al the bids and award a contract. Fairness and smilar trestment for all the tendering contractors
isamus. It isagood procedure to have the tenders opened in public and invite al contractors
to attend. It should be made clear before opening takes place that the only information which
will be made public immediately, isthe bidders and bid prices. The reason for thisis that each
bid must be studied carefully. Thisis done by atender award committee made up of such
persons as the project manager, amember of the building committee, the band manager and a
person knowledgeable about contracting procedure. This committee must ensure that each bid
is complete, the contractor has not inserted any specia conditions, the proper contracting
security isindicated, etc. Any negotiation with the successful bidder must be done before the
contract is awarded.

A community or project manager should not place themsalves under an obligation to award a
contract to the lowest bidder; however, to maintain their business credibility, agood and well
subgtantiated reason (e.g. the low bidder has done poor work for the community in the past or
lacks experienced personnd and/or equipment) must exist for turning down the low bid. If the
low bidder asks why he or she was not chosen, the reason supported with facts should be
supplied. Thereis, however, no need to debate the issue with the contractor.

Itisnot unusud for aband chief or band manager to want to approve the selection and award
the contract. Other organizations who are making afinancia contribution to the project may
asowish avoicein thisprocess. A greet ded of money may be involved, and it isthe project
manager's respong bility to ensure those who have the authority to award a contract have dl the
facts and required information.

Once the successful contractor is chosen and the necessary approvals are obtained, a contract
issgned. Bascaly, two sgnatures are necessary. These are the recognized authorities
representing the contractor and the community.

The main reasons for hiring a contractor is because the firm has the expertise, the

equipment, and the general know-how to meet the project objectives. A good project
manager and contractor will build a relaionship in which both parties know their

respons bilities, respect the interests and obligations of the other, and co-operate to the

fullest extent possible. The contractor knows the project manager must meet the project
objectives. The project manager dlows the contractor free access to the job sSite, and
minimizes interruptions to getting on with the work and making a profit. The contractor

should have good control over materia, energy, insurance and other fixed codts.

However, timeis usudly the critical dement. Extra time means additiond wages,

equipment rental costs, loss of good weather and effort which could be devoted to another job.
Causing ddays or dowing down, the contractor unnecessarily, makes things difficult for
everyone involved in the project.
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A rather detailed set of conditions, contained in the generd conditions of the contract
documents, govern the relationship between the contractor and the project manager while the
work is being done. In generd, the Siteis turned over to the contractor. If it is necessary for the
contractor to co-ordinate portions of the work with some other activity such as day labour, then
those details must be included in the contract documents.

The project manager should ensure that careful contral is kept on who can give direction to the
contractor. The contractor should be advised at the first meeting on who represents the
community. Usudly, only the project manager or one dternative is authorized to give directions
to the contractor. A contractor has alegitimate right for a contract extrafor any work requested
which isnot in the origind contract.

5.5.6 Inspection and Administration

The project manager has two main areas of concern while the contractor is carrying out the
work. The first and most important isthet it is being done properly from atechnica point of
view. The second is contract adminigtration. Each of these areas will be discussed in turn.

Contract Inspection - The project manager must recognize that a contractor is respongble for
supervisng hisor her own personnd, buying materia, and solving dl the day to day problems
which arise. The project manager has only to ensure that the work is being done in accordance
with the specifications and drawings. Inspection is a necessary part of the construction phase,
but it is expendve. The project manager must ensure that good judgement is used to decide
what ingpection is necessary and choose the most efficient and effective way to carry it out. The
type and amount depends on the nature of the job. The project manager should, if necessary,
get advice on this matter. The design consultant is a possible source of information.

The project manager might be hired on the basis that he or sheis qualified to do the ingpection,
and it ispart of the job. A common practiceis to arrange for the desgn consultant to do the
ingoection. Aswell, a different consultant who might specidize in this area could dso be
consdered. Professond testing companies (e.g. for testing soils, concrete, welds), provincid
authorities (e.g. for ingpecting plumbing and eectrica work), and utility companies (e.g.
electrica suppliers, natura gas) can dso play an important role in the ingpection process. The
project manager may aso consder using localy available persons who have the necessary
experience and qudifications to inspect certain types of contract work. Generad inspections
which involve ste tours and meetings made by members of the project team, the chief, the
building committee or other respongble persons adso play an important role in the overal qudity
control of the project.

An ingpection usualy concentrates on certain key activities. The grades of lumber; type of
welds; soil preparation for underground pipe; the surface preparation and quality/type of paint;
and the dump, air entrainment, and 28-day strength of concrete give measurable indications on
whether or not the contractor is going the work properly. The scheduling of inspectionsis
important. Certain types of work such as underground pipe ingtalation; plumbing, wiring and
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insulation in wals, roofing; and surface preparation for paint must be ingpected when the work
isdill visble Timing of ingpectionsis criticd.

The project manager must remember that only the work covered by the contract documentsis
being ingpected. The contractor cannot be expected to do anything which is not specified. On
the other hand, the contractor is obliged to do al the work in the contract in accordance with
the specifications and drawings and must redo anything not done correctly. The project
manager must not delay passing any information to the contractor, and co-coordinating the
ingpections with the progress of congtruction.

Progress Payments - The contract documents should specify how the contractor will receive
progress payments during the course of the contract. Progress payments are important to the
contractor because materid, rentas, payrolls, and bank loans must dl be paid. The normal
procedureisto pay the contractor for the portion of the completed work plus any delivered
materids on Ste, less a gpecified hold back. The hold back is usualy 10%, but depending on
the type of contract or if alabour and materia bond are in place the hold back could be 5%.

The contract should require the contractor to provide awork breakdown before the work
begins. Thiswork breakdown is smilar to awork schedule in that it separates the work into
different lements, each identified by a cost which is a percentage of the totd contract it
represents gives the contractor and project manager abasis for arriving at the total work
completed at any point of time.

The project manager must carefully review the work breskdown when it is submitted by the
contractor to ensure that it is reasonable and factua. Contractors will often attempt to do what
is known as "front load" or “unbaance’ whereby the work done at the start of the job will be
assigned a bigger percentage of the total cost than actudly exigts. In thisway, the contractor
gets more money earlier. Thisisastuation not in the best interests of the project manager.
Some negotiation may be necessary to reach an agreement on the work breakdown and
corresponding costs.

Projects need a system of measurement modified to suit the type of work being done (e.g.
projects involving excavation or supply of materia like concrete or aggregate can use weight or
volume asthe basis for progress payments). The important thing is that progress payments are
based on information which can be verified and afair portion of the total cost can be caculated.
It isbest to keep the calculations smple and sraightforward. The basic information in a
progress payment consists of the total work completed to date plus materials on site (expressed
in dollars) less the hold back to date and less the totd payment made on previous progress
payments.

Extras - The badis of acontract, as noted earlier, isthe work clearly identified in the drawings
and specifications. Any work requested beyond that involves an extra.

An extrais arranged by describing the additiona work required and the contractor and project
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manager then agreeing on what the additiona cost will be. Once this agreement is reached and
the approving signatures are obtained a contract amendment is prepared, and the extra
becomes a part of the contract.

The project manager may or may not be authorized to approve extras. This should be specified
in the project manager's statement of duties. The building committee will often give the project
manager authority to approve extras which are of an engineering or design nature, provided the
cost is below a certain vaue and it can be covered by a contingency adlowance. Any extras
which involve an increase or decrease in the project scope is usudly not gpproved by the
project manager. Such work is normally approved by the same person(s) who approved the
origind contract. The project manager must have a clear understanding of the financia
authorities that apply to the project and contract.

Extras must be monitored very closdy by the project manager because they can grestly affect
the cost objective of the project. The project manager must be conscious of the fact that
contractors make their largest profits on extras. The reason for thisisthat the contract islet on a
competitive bass where contractors have an incentive to keep the price low to obtain the
business. With an extra, the contractor has no competition from other contractors. The
contractor will usualy charge premium prices under such circumstances.

While extras should be monitored with care and avoided when possible, they are an important
and useful part of the contracting process. Designers are human and sometimes make mistakes
which must be corrected during the construction phase. Unforeseen conditions such as
undetected rock, unstable soil conditions, or deterioration of services or facilities assumed to be
sound can arise. Circumstances may change to the extent that it makes little sense to go ahead
with the work without first making changes. In cases such as these, arranging an extraisthe
only reasonable way to ded with the Stuation.

A wel-prepared cost estimate has an dlowance for contingencies and if the project is

well managed, there will be funds available within the budget for reasonable extras.

However, extras frequently require the project manager to obtain additiond financia

gpprova and funds for the project. This can cause serious adminidtrative delays and/or loss

of management credibility.

Contract Completion - Quality control and attention to progress payments and extras make up
the main activities of the project manager while the congtruction contract isin progress. When
the contract reaches the completion stage, severd additiond activities are required. Firg, the
contractor should be given an indication of what work is|eft to be done. Thisis accomplished
by means of an interim completion certificate which indicates that everything is finished with the
exception of clearly specified items. These items make up what is caled the deficiency ligt. The
interim completion certificate not only lets the contractor know what work remains, but it can,
under certain circumstances, dlow the community to take over and start using the facility. The
contractor is only responsible for completing the items specified on the deficiency list.

Once the contractor satisfactorily completes the deficiency lit, the project manager will arrange
for issuing afinal completion certificate, which marks the end of the contractor's obligations. The
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project manager will make arrangements to take over the project from the contractor. Thiswill
involve the fina payment plus release of holdbacks. At this point, the contractor's securities or
bonds are returned and the contractor's insurance policies are cancelled.

It may be noted that the contractor is till responsible for the warranty. This warranty period will
be discussed in the next part.

5.5.7 CN1 Contract Administration Training Publication: CONSTRUCTION
CONTRACTING GUIDELINES FOR FIRST NATIONS AND ABORIGINAL
COMMUNITIES

CN1isavery useful guide for the project manager. Contracting can be complex and
contractors usudly have more experience than project managers with the lega aspects of the
work they do. If, at adl possible, the project manager should ensure that he or she has the
sarvices or at leadt, the advice of an experienced contract administrator. However, whether a
contract administrator is available on afull-time basis or not, CN1 provides a good reference
document which deals specifically with capital construction project management.

CNL1 is based on the experience gained from thousands of construction contracts, and the
lessons learned on these jobs. The document provides the community with an important eement
of protection because its wording has a good chance of standing up under legal scrutiny. In
addition, contractors are familiar with the recommended procedures because they follow a
contracting practice which is common in the congtruction business.

CN1 isdivided into five sections: an introduction, tenders, contract award, administration of the
contract, and claims and disputes. It aso contains severa gppendices. A brief description of
each follows.

SECTION 1 - INTRODUCTION: Theintroduction provides a definition of a congtruction
contract, and specifies the types of work which can be implemented using a congtruction
contract.

SECTION 2 - TENDER CALL : This section gives definitions of contracting terms such as
tender, bid bond, security deposit and addendum.

It dso provides information or direction on such things as:
1. the documents which should make up the contract package;

2. guiddines on advertisng, didtributing the contract documents, making changes (e.g. raising
addenda) and extending the tender closing date;

3. procedures for opening tenders;

4. procedures for handling security deposits and surety bonds;

Project Management  TID-PM-01  (Oct 2000)

67



S.

6.

procedures for reviewing the tenders, and

guidelines on how to cancel atender call after the tenders have been recaived.

Appendices 2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 2-8, 2-9, 2-10 and 2-11 contain:

1.

2.

9.

adescription of the congtruction tender call work flow process;

procedures to use when tenders are invited rather than processed through a public tender
cdl;

procedures for having the contractor name the subcontractors,

information on acceptable types and amounts of bid security;

advice on what to do if errors are found in the contractor's unit price tender computations;
sample bid bond;

asample sat of tender documents to use for a project valued at under $30,000;

asample st of tender documents to be used for a project valued between $30,000 and
$100,000;

asample set of tender documents to be used for projects vaued over $100,000;

10. sample newspaper advertisement; and

11. sample letter of invitation to tender.

SECTION 3- CONTRACT AWARD: Generdly, this section contains guidelines on making

acontract award. The materid deaswith:

1.

2.

recommended policy regarding contract awards,

gpprova of the award;

methods of notifying the successful and unsuccessful contractor(s);
the contract security and insurance required; and

preparing and sSgning the contract documents.
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Appendices 3-1, 3-2, 3-3 and 3-4 contain:
1. awork flow for awarding a contract;
2. asample performance bond containing appropriate wording and format;

3. asample labour and materia payment bond containing appropriate wording and format;
and

4. information on who can legdly sign a contract on behdf of the contractor.
SECTION 4 - ADMINISTRATION AND MANAGEMENT OF THE CONTRACT:

This section contains recommended procedures on managing the contract after it has been
gpproved. Information is provided on:

1. preparing the gpproved contract for award and signature;

2. what to do if the contractor will not enter a contract;

3. requirements for contract security and insurance;

4. requirements to return the tender security once the contract security is obtained;
5. proceduresto follow if the contractor failsto begin work;

6. methods of increasing or decreasing the scope of work;

7. therequirement for advising the bonding company if the contract is changed;

8. appropriate action to take if the contractor does not keep the work on schedule;
9. aiontotakeif clams are received from the subcontractors or suppliers,

10. procedures for progress payments, holdbacks, and statutory declarations;

11. certifying progress payments,

12. rasing the interim certificate of completion;

13. conducting an ingpection to verify the interim certificate of completion;

14. action required in support of warranties,

15. clearances required before release of find progress payment;

16. rectifying deficiencies by contractors;
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17. required action if the contractor failsto perform the work;

18. procedures for taking work out of the contractors hands including dedling with the bonding
company and termination of the contract;

19. procedures for releasing the contract security deposit and insurance;

20. processing thefind certificate of completion;

21. requirements for project cost-evauation; and
22. contract record required.

Appendices 4-1, 4-2, 4-3, 4-4, 4-5, 4-6, and 4-7 show example forms (the wording and
format are provided) of the following documents:

1. changeorder;

2. request for progress payment;

3. datutory declaration;

4. interim certificate of completion;

5. find cetificate of completion;

6. ingpection and acceptance; and

7. cost breakdown for unit price or combined price contract.

SECTION 5- CLAIMS AND DISPUTES: The purpose of this section isto give project
managers direction on the proper procedures for handling claims and disputes. The information
assgts the project manager in knowing the types of activities which may resultinaclamor a

dispute. In addition, it gives him or her a better knowledge of the types of obligationsthe
contractor has.

Procedures for handling disputes and related advice (e.g. the need to act quickly, obtain lega
advice, keep records, and do businessin writing) are provided. Normally, accepted methods
for computing the cost of aclaim is provided. As well, the methods (e.g. negotiation, mediation,
arbitration) by which claims can be resolved are aso outlined.
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Part 6: Takeover and In-Service

6.1 General

Thefind phase of aconstruction project is called the take over and in-service phase. It is often the
most neglected part of the entire project. Many projects which should have been successful
encounter problems near the end. There are a number of reasons for this, for example, the project
runs out of money; the smal, but difficult problems alowed to accumulate must findly be addressed;
the staff working on the project attempt to prolong their employment; the staff |eave before the work
isfinished and interest by the end usersrises sharply and pressure for extras is gpplied. An additiona
reason for projects getting into trouble at the end involves the naturd tendency which often exists for
amenta and physica dow down when the project is amost over. The project manager may be
inclined to relax too soon and not ensure that everything is well managed to the end.

The project manager has two main areas of respongbility in the take over and in-service phase.
Firgt, condtruction activities must be finalized. The definition of a project given in Part 1.0 referred to
the requirement for a project to have a clearly identified end. The first section in this Part discusses
this subject and suggests the types of activities which should be involved in findizing the project. The
second area of concern isto ensure that the operational and maintenance activities for the facility are
correctly and effectively begun. The find section in this part discusses the types of things required to
do this.

6.2 Finalizing Construction

The project manager must make every attempt to ensure that al loose ends are attended to before
the project isfindized. Thisincludes such things asfind clean-up, returning borrowed or rented
equipment, digposing of surplus materid by returning it to suppliersfor credits or turning it over to
the community, and arranging to discontinue temporary project services.

The project's time and cost objectives were set in terms of a specific date and number of dollars.
When moretimeis dill required to complete the project or more money must be spent, the project
has not yet met those objectives. Good project management practice requires the project manager
to bring the project to a definite stop with no more work or expenditure.

Asfar asaproject implemented by contract is concerned, the process of findizing it isusudly
rddivey smple The findl certificate of completion, which is shown in CN1, brings the work to an
officid end. The contractor is interested in completing the obligations of the contract so fina
payments can be received, insurance coverage dropped, and people and equipment redirected to
other work. The project manager must ensure that the deficiency list is complete and the contractor
hasin fact rectified everything before the find certificate of completion is sgned.

Projects which are implemented by day labour can be more difficult to terminate than ones which are
done by contract. The project manager should be aware of this and obtain the assistance and
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co-operation of the project team, band manager, building committee, and chief and council in being
decisve and firm on this point.

Wages are ahigh cost item. The employment of dl the project saff, including the project manager,
must be terminated.

It will be necessary to set a deadline on the authorization of any new or revised work. A specific
date must be set beyond which dl work must be completed. It will be necessary to resst any
pressures to extend thistime. One of the mogt effective ways for the project manager to end a
project is to have the funds cut off. Be reasonable, but firm.

6.3 Facility Operation and Maintenance

When the project manager's persond association with the project is ending, there is an important
respongbility to ensure that the_ in-sarvice life of the facility begins correctly.

Asnoted in an earlier part, one of the things which must be done during the planning, design and
congtruction phasesis to prepare the operation and maintenance staff (referred to asthe O& M taff)
for their respongbilities to look after the new facility. If the facility isto be part of amaintenance
management or inventory control system, then the necessary arrangements should be made. The
O&M dgff should have received the necessary training and the equipment or facility operating
manuas should be available. The needed materids should be avallable and any other arrangements
should have been made. This can include such things as purchasing or arranging for chemicals,
cleaning compounds, spare parts, tools, contracts, utility services and security.

Itissddom if ever possible to congruct afacility exactly asit was designed (i.e. precisely in
accordance with the drawings and specifications). A number of circumstances such as inadvertent
mistakes on the drawings or specifications, unforeseen ste conditions which necessitate changes,
inability to purchase a certain type of materia or equipment, or authorized additions/dd etions from
the origind design cause the facility to be built differently from that shown on the drawings. If these
changes are not recorded they can cause serious problemsin later years when items such as buried
utility lines are not where the drawings show or equipment and materia are not asindicated.
Accepted congruction practice isto record (referred to as "marking up") any and dl changeson a
st of drawings as the congtruction phase progresses. Thisis done by negtly sketching in red the
changes which are made. The design consultant then makes these changes on the origina drawings
and gives the community a copy. The project manager should ensure that a copy of these "as built
drawings' are safely stored where they are dways available to those responsible for O& M.
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6.4 Warranties

Contracts for congruction work normally cal for awarranty period, usudly one year, in which the
contractor will rectify any latent defects in the congtruction. As well, pieces of equipment (e.g.
motors, furnaces, pumps) may not only have the contractor's one year warranty period, but an
additiond guarantee supplied by the manufacturer. It must be kept in mind that these
guarantees'warranties are not "free’ because the costs are built into the purchase price. Therefore, a
community is paying twice for the service if those warranties/guarantees are not used when
necessary. It is therefore important for the project manager to list guarantees and warranties which
do exist and indicate the appropriate follow-up action needed. (Note: This can be done in the
"project completion report” which is discussed below). In some cases, the community may make
arrangements with the project manager to do the follow-up action. Thiswill be afeasble approach
when the project manager isamember of the local community or continues to be employed by the
community in some other capacity. Usudly, athorough ingpection is carried out around the tenth
month so warranty work can be requested before the year is up.

6.5 Project Completion Report

Preparation of the project completion report is normaly the last function carried out by the project
manager. The project completion report should provide information on the following topics:

1. abrief history of the project'simportant dates and events such as approvals, dart,
completion dates; serious accidents; vidts by important persons, and severe weather which
affected condruction,

2. theproject'stime, cogt, and quaity objectives and any discrepancies in achieving those
objectives,

3. wherethe project files, as built drawings, maintenance and operation manuds, and any
other project documents have been stored,;

4. the names and addresses of contractors, subcontractors, and other key people or firms
involved. A brief description of their involvement in the project should be added;

5. what action must be taken with regard to warranties/guarantees,

6. important lessons learned (e.g. if the project were to be done over again what specific
things should be done differently); and

7. the project'sweak and strong points.

The project completion report need not be long or detailed. Sticking to facts and avoiding detailed
explanations will make the report useful and quick to prepare.

Appendix | contains a sample evauation report outline which could be used for atypicd large
project.
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APPENDIX A

Sample Project Management Checklist

The following checklist is desgned for project managers. The action items and who is responsible for
them is based on this manud, but they should be regarded as typical examples. It is assumed that those
activities which would be carried out by the building committee are included with those for the chief and
council. Contributing agencies (e.g. government departments, other municipaities, private organizations)
include those which make afinancia contribution or have some other legitimate interest which requires
their approva or concurrence. Consultants and contractors can include severd different firms
contracted for various parts of the project. Others would include such persons as contract
adminigtrators, band office staff, construction manager.

The checklist assumes that the mgor manageria activities are carried out by the project manager,
project team, chief and council, contributing agencies, consultants, contractors, and others.

For convenience in using the checklig, it is aso assumed that five principle types of action can take
place. These actions are doing, initiating, asssting, approving, and concurring. These actions are
abbreviated asfollows:

D-Do

| - Initiate
AST - Assgt
A - Approve
C - Concur
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ACTIVITIES PROJECT PROJECT CHIEF & FUNDING CONSULTANT / OTHER
TEAM MANAGER COUNCIL AGENCIES CONTRACTOR
INITIATION PHASE
1. Review community plan D
2. Bring community plan up to date | D
3. Rank importance of different D
projects
4. Choose project to be implemented D C
5. Clarify project aims D AST
6. Consider project impacts D AST
7. Define project objectives D AST
8. Develop level 4 estimate D AST
9. Certify availability of resources D C
10. Decide to proceed with project D C
11. Hire project manager C D
PLANNING PHASE
1. Review project D
2. Organize project team C D C
3. Prepare implementation plan AST D A C
4. Feasibility studies C | D
5. Environmental screening Cc | D
6. Life cycle costing C | D
7. Option analysis C | D
8. Develop level 3 estimate C D AST
9. Prepare design and construction AST D A
plan
10. Decide to proceed with project C | D
DESIGN PHASE
1. Prepare terms of reference for AST D C AST
design contract
2. Request proposals | D
3. Review proposals and recommend D | AST
consultant
4. Approve consultant | A D
LEGEND: D-do | - initiate AST - assist A - approve C - concur
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ACTIVITIES PROJECT PROJECT CHIEF & FUNDING CONSULTANT / OTHER
TEAM MANAGER COUNCIL | AGENCIES CONTRACTOR
DESIGN PHASE CONTINUED..
5. Complete preliminary design (30%) D
6. Review prelim. design and level 2 D | C AST
estimate
7. Complete design to 60% stage D
8. Review design at 60% stage D C AST
9. Complete design to 90% stage & D
prepare level 1 estimate
10. Review design and level 1 estimate D | C AST
11. Finalize design C C D
12. Take decision to proceed to A A C
construction phase
CONSTRUCTION PHASE (DAY LABOUR)
1. Review design (drawings, AST D AST
specifications, bills of material, day
labour plan)
2. Set up control system (cash plan, AST D
schedule, accounting, inspection)
3. Hire supervisors D AST
4. Arrange support services | D
5. Order materials | D
6. Hire workers | D
7. Arrange safety and security | D
requirements
8. Carry out time, cost, and quality C A D
control (meetings, schedule
reviews,
reports, site visits, consultations)
9. Day-to-day communication and AST D AST
problem solving
10. Finalize construction AST | C C D
CONSTRUCTION PHASE (CONTRACT)
1. Prepare contract documents D * AST
2. Invite open or closed bids D C * AST
3. Set up control system (inspection, AST I * D
financial, control, contract admin)
4. Answer queries from prospective AST D * AST
contractors
LEGEND: D-do | - initiate AST - assist A - approve C - concur
* A consultant may be hired to either assist or carry out this function on behalf of the project manager.
** Authority to approve may vary with the type and cost of extra.
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ACTIVITIES

PROJECT
TEAM

PROJECT
MANAGER

CHIEF &
COUNCIL

FUNDING
AGENCIES

CONSULTANT /
CONTRACTOR

OTHER

CONSTRUCTION PHASE

(CONTRACT)

CONTINUED...

5. Open tenders and recommend
successful contractor

AST

D

AST

6. Award contract

AST

7. Carry out construction

8. Carry out quality control

AST

9. Assess, seek approval for, and
process contract extras

AST

10. Monitor construction and carry out
day-to-day communications and
problem solving

AST

AST

11. Prepare and approve interim
completion certificate

AST

12. Monitor completion of deficiency list

13. Prepare and approve final
completion
certificate

TAKE OVER &

IN-SERVICE PHASE

1. Finalize financial arrangements
(with
banks, suppliers, contractors,
labour)

AST

AST

2. Return borrowed equipment & sell
(credit project) or turn over surplus
stocks of materials to community

AST

3. Arrange storage of project file, as-
built drawings, operating and
maintenance manuals, and
warranties/guarantees

AST

4. Prepare project completion report

AST

5. Brief appropriate authority (band
manager, O&M staff) on
requirements for conducting
warranty inspections

AST

6. Set specific date on which
responsibility for facility will be
turned over from project manager
to users. Ensure appropriate O&M
staff are aware

AST

LEGEND: D-do | - initiate

AST - assist

A - approve

C - concur

* A consultant may be hired to either assist or carry out this function on behalf of the project manager.

**  Authority to approve may vary with the type and cost of extra.
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APPENDIX B

Job Description Specimen

Following is a sample job description for the position of project manager. Note that it iswritten for a
specific project, and the duties and other detalls refer to it. Y ou may use this job description asa
pattern and change the details to suit your own project. Keep in mind, however, that it should be as
detailed and specific as the sample.

PROJECT MANAGER —Job Description

Community :
Date:

Overview of Responsibilities:

The project manager will be responsible for the planning, design, congtruction and take over of asix
classroom community school which will be complete with gymnasum, indudtrid arts and home
economics classrooms, plus a playground. The school will be constructed within the gpplicable scales
of accommodation and building codes. The new facility will have an appearance which will match other
new Firg Nation buildings and the cultura heritage of the

. Thefacilitieswill be completed and ready for occupancy for the first
school year which begins three years from this date. The total cost of the project will not exceed

5.2 million dollars.

Duties:
The project manager will be responsble for achieving the time, cost, and quality objectives described in
the Overview of Responghilities section of this Job Description. The following specific duties will be
included:
General

» Bedirectly respongble to the Chairperson of the Building Committee from whom authority and

direction on behdf of the Chief and Council will be obtained. Note: The organization and reporting
relationships will be in accordance with the organization diagram shown in Annex A.

» Provide awritten and verbd report to the Chief and Council in the band office a 8:00 p.m., on
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the firgt Thursday of each month. These reports will be provided throughout the life of the project.
Except in cases where specific information or a milestone, as described e sewherein thisjob
description must be addressed, the project manager's report will compare actua progress on the
projects objectives (i.e. time, cost and quality) with that scheduled. Highlights on any specid
events, problems or other occurrences with which the Chief and Council should be familiar will be
included.

» Seek the gpproval, advice, or assstance of the Chairperson of the Building Committee with any
decison or specid problem which requires the immediate atention of the Building Committee or
Band Chief and Council.

» Set the experience and quaification standards for those persons who will be employed on the
project in aday labour capacity. Note: Community employment will be subject to the hourly
rates, disciplinary practices, and generd conditions of employment as set out in the band by-laws.

» Ensaure that aminimum of 75% of the tota labour required to implement the project is carried out
by community personnd. Note: Professona services and consulting work is exempt from this
dipulation.

» Regarding the 75% locd labour requirement of this project, ensure the necessary training or
upgrading to achieve thisgod is planned and carried out. Note: The project manager is a liberty
to achieve the 75% requirement by arranging the necessary conditions in a contract(s) and/or
carrying out parts of the work on a day labour basis.

» Makefinancid decisonsto the following limits

(1) individua changes of atechnica nature resulting from site conditions or oversightsin the
design which are valued at under $5,000, and which do not increase the approved level of
sarvice. Note: Uncommitted money must be available in the contingency adlowance;, and

(2) single purchases of materid or rentd of equipment which do not exceed $500 in value.
Note: Uncommitted money must be available in the contingency dlowance.

» Seek the gpprovd for further delegation of financid authority from the band chief and council
when the combined totd of dl financia transactions authorized by the project manager exceeds
$25,000.

 Adhere to band by-laws concerning contracting and purchasing policies for al transactions which
exceed the limits of the financia authority delegated to the project manager.

Project Management TID-PM-01 (Oct 2000) App - 6



» Ensurethat good financid practices are exercised throughout the life of the project by developing
the expenditure plan, monitoring the cash flow, and reserving monies for dl project commitments.

» Ensaure that invoices are paid promptly and complete financid records are maintained. Note: Any
issues of afinancid nature which cannot be resolved by the project manager will be referred to the
project team, band manager, or chairperson of the building committee, as applicable.

» Provide the necessary control, direction and monitoring of the organizations
(e.g. contractors, consultants, suppliers) retained to work on the project.

» Makethe necessary provison for the supervision and productivity, safety, and job related support
for persons hired by the community to work on the project.

» Maintain aproject file which contains copies of al documents such as reports, agreements,
summaries of cods, records of activities/milestones/events, and minutes of meetings needed to
maintain a complete record of the project.

» Provide agencies (e.g. Government, financia, commercid) with the information or services
required under agreements with the community or specificaly called for in project documents.

Planning Phase

» Vaeify the generd accuracy of the objectives outlined in the “Overview of Responsihility” section
of thisjob description.

» Assamble aproject team and reach agreement on the terms of reference and duties for each
member.

» Devdop and/or implement the following planning phase activities:

(1) feadhbility studies and option andys's,

(2) leve three cogt etimate (to include alife cycle cost andyss);

(3) facility operation and maintenance plan;

(4) project schedule showing time plotted against mgjor milestones, and construction phase
activities,

(5) cashflow plan;

(6) qudity assurance plan;

(7) consultant/contractor sdlection (including design review, quality assurance, documentation
and job take-over) plans; and

(8) personnel and materid control procedures.
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Design Phase

* Implement procedures contained in CN2, “ Contracting for Professional Services by First
Nations and Aboriginal Communities.” Thefollowing will make up the principd activities:

(1) Deveop termsof reference and other contract documentation required for consultant
selection. (Note: These contract documents will require the consultant to develop adesign
which will meet the time, cost and qudity objectives of the project. The consultant will be
required to develop aleve two estimate at the 30% design completion stage and alevel one
estimate at the 90% design completion stage).

(2) Chair aconaultant sdlection committee as organized under the direction of the band manager.
(Note: The project manager will ensure the required expertise is represented on that
committee).

(3) Providethe direction, assstance, and information required by the consultant throughout the
design phase.

(4) Make arrangements to have the design and working drawings reviewed by the project team
and approved by the chief and council at the 30%, 60% and 90% completion stages.

(5) Certify the consultant's invoices and ensure the terms of the contract are adhered to.
Construction Phase

For the portion of the project carried out by contract, the project manager will implement the
procedures contained in CN1. The following principa activities will be included:

(1) Deveop terms of reference and other contract documentation required by the band manager.

(2) Chair the contract award committee. (Note: Thiswill indlude ensuring that the required
expertise is represented).

(3) Monitor the contractor throughout the construction. (Note: Thiswill indude implementing the
qudity assurance plan, reviewing the contractor's monthly status reports, authorizing the
contractor's requests for payment, and preparing the interim and final certificates of
completion).

For that portion of the project carried out by day labour, the following will make up the principa
activitiesinvolved:

(1) Preparethejob description for the construction manager and other persons directly
supervised by the project manager.
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(2) Supervison of the congtruction manager throughout the construction phase to ensure that
adequate standards regarding quality, productivity, worker safety, and security are being
maintained.

(3 Receve and review weekly reports from the construction manager, and investigate any
problem aress.

(4) Ensurethat adminidrative and financid servicesincluding personnd records, payrolls,
materid control, and insurance coverage are being maintained and provided.

Take-Over Phase

» Prepare acomprehensve completion report and submit it to the chairperson of the building
committee.

» Turn over to the band manager one copy of the project's as built drawings, warranties, and the
project file.

* Provide the community maintenance superintendent with a copy of the as built drawings and
maintenance and operation manuals. This should include provison of any briefings required.

Judgement :

Judgement is required in assessing the technicd, political and administrative implications of decisons.
Decisions which must be made include the implementation methods to use to achieve the 75% locdl
labour input; the approaches to use when dealing with community leaders, members of the project
team, contributing organizations, contractors/suppliers, supervisors, workers, and recognizing the
relative importance and urgency of the various problems which arise.

Experience, Knowledge, and Education :

The project manager must have a good knowledge of the progressive development and phases of a
project (i.e. activitiesinvolved ininitiation, planning, design, congtruction and take over). Heor she
must have a genera knowledge of congtruction techniques, quality and cost control, contracting
procedures, scheduling, design procedures, feasibility studies, option andysis, life cycle cost anaysis,
community organizations, report preparation, and interpersona management techniques. These
qudifications are normaly acquired through university graduation in an engineering discipline plus three
years progressive experience in managing capital construction projects.

The requirement for university graduation will be waived if the candidate can demondtrate a thorough
knowledge of the rlevant subjects plus a six-year record of successfully managing equivaent types and
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szes of projects.
I nter personal Skills:

The position requires the ability to guide the collective efforts of awide range of persondity types and
interests toward achievement of the project objectives.

Supervision :

Direct supervison of the congtruction manager and supervisor of financia and adminigrative support is
required. The activities of contractors, consultants and suppliers must be co-ordinated. The project
manager works under the direct control of the chairperson of the building committee. In addition, she
or he must co-ordinate activities with the members of the project team and the band manager.

Initiative:

A high degree of persond initiative isrequired to maintain persond enthusiasm and momentum; carry
out feasibility studies, cost estimates, option andyss, life cycle cost andyss, ensure that control
mechanisms are in place to monitor cash flow, schedules, adherence to building codes, safety
procedures, develop contract documents; and organize and effectively co-ordinate the project team.

Sgnatures
Chairperson Building Committee Date
Project Manager Date
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Annex A to Appendix B
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APPENDIX C

Project Manager’'s Code of Ethics

This code of ethics was developed by the Project Management Ingtitute. It has been reprinted
here with permisson.

Code of Ethicsfor Project Managers

PREAMBLE Project managers, in the pursuit of their professon, affect the qudity of life for al people

in our society. Therefore, it is vitd that project managers conduct their work in an ethical manner to

earn and maintain the confidence of team members, colleagues, employees, employers, clients and the

public.

ARTICLE | Project managers shdl maintain high standards of persona and professiona conduct, and:
a. accept respongbility for their actions,

b. undertake projects and accept responsbility only if qudified by training or experience, or after full
disclosure to their employers or clients of pertinent qudifications;

c. maintain their professond skills at the Sate of the art and recognize the importance of continued
persona development and education;

d. advance the integrity and prestige of the profession by practisng in adignified manner;
e. support this code and encourage colleagues and co-workers to act in accordance with this code;

f. support the professond society by actively participating and encouraging colleagues and co-
workersto participate;

0. obey the laws of the country in which work is being performed.
ARTICLE Il Project managers shdl, in their work:

a. provide the necessary project leadership to promote maximum productivity while striving to
minimize cods,

b. apply sate of the art project management tools and techniques to ensure qudity, cost and time
objectives, as set forth in the project plan, are met;
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c. treat fairly dl project team members, colleagues and co-workers, regardless of race, religion, sex,
age or ndiond origin;

d. protect project team members from physica and menta harm;

e. provide suitable working conditions and opportunities for project team members,

f. seek, accept and offer honest criticism of work, and properly credit the contribution of others;

0. assg project team members, colleagues and co-workersin their professona development.
ARTICLE Ill Project managers shdl, in their relations with employers and clients:

a. act asfathful agents or trustees for their employers and clients in professond or business metters;

b. keep information on the business affairs or technica processes of an employer or client in
confidence while employed, and later, until such information is properly released;

c. inform their employers, clients, professond societies or public agencies of which they are
members or to which they may make any presentations, of any circumstances that could lead to a
conflict of interest;

d. neither give nor accept, directly or indirectly, any gift, payment or service of more than ***/
nomind vaue to or from those having business relationships with their employers or clients;

e. be honest and redligtic in reporting project qudity, cost and time.
ARTICLE IV Prgject managers shdl, in fulfilling their responghilities to the community:

a. protect the safety, health and welfare of the public and speak out against abuses in these areas
affecting public interest;

b. seek to extend public knowledge and gppreciation of the project management profession and its
achievements.
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APPENDIX D

Sample Project Budget

1996/97 | 1997/98 1998/99 1999/00 TOTAL
| Construction Costs (1996 constant $)
a) School buildings (1,414.8 sq m) $41,500 | $1,682,400] $1,034,200] $2,758,100
cost per sgm: $1,950
b) Teacherages (675.5 sq m) 7,400 468,200 267,500 743,100
cost persqgm: $1,100
c) Site services 48,100 480,700 157,900 686,700
- water system (2,641 m) cost per m
$260
- sewer system (2,300 m) cost perm 514,300 83,700 598,000
$260
- roads & drainage (0.8 km) 262,400 65,600 328,000
cost per km $410,000
- power (0.8 km) cost per km $160,000 88,800 31,200 120,000
d) Site development (6.5 ha) 264,600 92,900 357,500
cost per ha : $55,000
Total Construction Costs $97,000 | $3,761,400| $1,733,000] $5,591,400
Il Non-construction Costs (1996 constant $)
a) Design 72,300 113,000 185,300
b) Construction Supervision 90,900 27,200 118,100
c) Project Management 8,700 63,800 133,400 84,400 289,900
d) Band Administration 60,600 11,200 19,600 91,400
e) Other (survey, soil testing, etc.) 7,300 5,500 24,100 8,600 45,500
Total Non-construction Costs $148,900] $193,500| $248,400 $139,400 $730,200
Ill Contingencies (10% of construction) $0 $9,700 $376,140 $173,300 $559,140
IV Total Proj. Costs (1996 constant $) $148,900| $300,200| $4,385,940| $2,045,700] $6,880,740
=1+ 1+ 10
V Escalation Factors 1.5% 15%
VI Total Project Costs (current $) $148,900| $300,200] $4,451,729| $2,076,386| $6,997,215
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APPENDIX E

Sample Cash Plan

Sample Cash Plan for Fiscal Year 1998/99
Project:
Community:

Project Estimate: $7,008,300
Fisca Year Egtimate: $4,451,700

MONTH CASH PLAN
April $ 89,000
May 222,600
June 445,200
July 667,800
August 890,300
September 890,300
October 445,200
November 445,200
December 356,100
January --
February --
March --

TOTAL $ 4,451,700
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APPENDIX F

Activity List

Activity List -- Congtruction of small concrete block building.

ACTIVITY TIME

Layout work 2 hours
Excavate 4 hours
Erect formwork 4 hours
Pour footings 2 hours
Cure concrete footings 2 days
Strip formwork 1 hour
Place and compact grand fill 6 hours
Pour concrete slab 4 hours
Cure concrete slab 2 days
Cut lumber 5 hours
Make door and window casings 4 hours
Assemble roof trusses 1 day

Lay block (start) 4 hours
Install casings 6 hours
Lay block (finish) 6 hours
Erect roof trusses 4 hours
Sheath roof 4 hours
Shingle roof 6 hours
Install doors and windows 6 hours
Paint woodwork 1 day

Clean-up 6 hours
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APPENDIX G

Specimen: Bar Chart

Month Month Month
1 2 3
Week Ending > 3 10 17 24 1 8 [15 22 29 5 12 19 26
Working Days > 2 7 11 16 21 26 (31 36 40 45 50 55 60
% ELEMENT
100 | Excavation and
Backfill
Concrete
foundation and
slab
90 Exterior walls
80 Roof and sheet
metal
70 Interior framing
60 Millwork -
finishing
Electrical
40 Plumbing
30 Heat and
ventilation
Painting and
decorating
20 Floor covering
10 Landscaping, incl.
Sodding
Correct def.
0 Turnover
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APPENDIX H

Project Cost Control System
General

The cost control system illustrated in this gppendix is designed to give the project manager financid
control over the costs of a project by breaking it down and managing it in parts. (Note: 1t must be kept
in mind that the project manager will also require a procedure for raisng cheques and keeping an
accurate record on bank balances. Aswell, the band manager or other authority may require some
additional type of financid record. Each system gives a different perspective and acts as a cross check
on the other.)

This cost control system alows the project manager to know at a glance what parts of the project are
going well and what parts require attention. As well, it provides an excdlent financid record of the
project, and alows an outside agency such as an auditor to see how funds were gppropriated and

spent.

It may be noted that the procedures described in this appendix are easily set up on a computer
Spreadsheet application.

The Cost Control System

The project manager must first decide how the project will be broken down for control purposes —what
parts (ie. cost eements) of the project will be isolated so they can be cost controlled separately within
the rest of the project.

The project manager can use any breskdown she or he wants; however, an estimate or budget must be
available for each part. For example, the project manager may want to control a project, which is being
implemented by contract, by dividing it into separate cost dements for planning, design, contract,
contingencies, ingpection, and management. If the project were to be implemented without a contract
the same breakdown might be chosen, except day labour would be used instead of contract.

The project manager might fedl that day labour is too broad a category for the congtruction phase. For
better control, he or she might bresk it down further into labour and materials. In fact, alarge day |abour
project might be broken down into Site preparation, excavation, foundations, structurd framing,
electrica, interior finish, etc. with an additiona breakdown of equipment, labour, and materids for each.

When a cost dement is subdivided, the new parts are called sub-cost elements. Sub-cost elements may
themsdlves be broken down into additiona subdivisions.

The following diagram illustrates how atypica project could be broken down into cost and sub-cost
elements.
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FIGURE 1

Main
Project
|
[ [ I [ |
Planning Design Construction Take-over | Management
|
I I ]
Contract [|Inspection Day
Services Labour

——

Labour [|Materials

In Figure 1:

» eachitem (e.g. main project, planning, contract, labour) is called a cost dement;

 each item which is below another item in the diagram and connected to it is also caled a sub-cost
element (e.g. planning, design, congtruction, take-over and management are sub-cost elements of
day labour; contract, day labour, and ingpection services are sub-cost eements of construction);

* sub-cost dements are a further financia breskdown of the cost eement;

* the project can be broken down into any number of cost eements or sub-cost e ements depending
on how many individua items the project manager wishes to cost control.

Referring to Figure 1, the total budget for the main project is broken down among its sub-cost eements
(ie. planning, design, congtruction, take-over, and management). Secondly, a further breakdown is made
(i.e. congtruction is broken down into contract, day labour, and ingpection services). A third leve
breskdown is made to day labour by dividing it into labour and materid.

Reating the above from afinancid accounting point of view it can be said that once abudget is
established for a project, the budget can be broken down or credited to its cost and cost sub-elements.
A second, third or further crediting can take place to sub-cost elements. Using the same example as
above the, the foregoing isillustrated in Figure 2.
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FIGURE 2

Main Project
$1,500,000
Planning Design Construction Take-over | |Management
$30,000 $65,000 $1,325,000 $5,000 $75,000
Contract Day Labour Inspection
$800,000 $510,000 Services
$15,000

——

Labour Materials
$325,000| |$185,000

Figure 2 shows the total budget for the project is $1,500,000. This budget is broken down into
$30,000 for planning, $65,000 to be spent on design, $1,325,000 to be spent on construction,
$5,000 to be spent on the take-over, and $75,000 to be spent on management. This means that all
the money (i.e. $1,500,000) for the main project has been assigned to five sub-cost elements.

Figure 2 indicates that the project manager is satisfied that the $30,000 in planning need not be
broken down into sub-cost elements (i.e. accounting for the money within the $30,000 budget
gives the project manager the degree of control desired). The same applies to design, take-over,
and management.

Construction, in this example, is considered to be the more complex activity and the one which
involves the greatest amount of money. The project manger has decided to control the
construction by breaking the $1,325,000 construction budget down into three sub-cost elements
(i.e. $800,000 for the contract, $510,000 for the day labour, and $15,000 for inspection services).
Figure 2 also indicates that the project manager is satisfied with using the contract and inspection
services as control elements; however, the day labour is considered too broad a category and it is
further subdivided into an additional level for labour and material.

Notes on the Cost Control System: Following the standardized procedures will make this cost
control system function more effectively. Several of the points to keep in mind are outlined below.

It isnormal to make direct charges against a sub-cost element only (i.e. all invoices or other
types of expenditures for the project are charged or debited to the lowest possible sub-cost
element). Any charge involving construction must be charged to either contract, labour, material
or inspection services. The expenditure will of course be reflected in the cost element when the
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project manager does a summary.

A review of each sub-cost element gives the project manager an idea of what parts of the project
are on or near budget, what parts might be over budget (e.g. in trouble), and what parts have
actual or potential surpluses. Money is debited, credited, or transferred by means of cost card
entries which will be discussed in the next part. Remember that thisis a paper exercise; however,
this type of information gives the project manager an excellent insight into the cost status of the
project at any time.

Unexpended funds can be moved from one sub-cost element back to the cost element and then
redirected to another sub-cost element. This gives the project manager flexibility in making
financial adjustments as the project proceeds.

The project manager, if he or she chooses, may leave uncommitted balances in a cost element.
This may be done to cover future foreseen or unforeseen expenses. An alternative to this would
be to credit a contingency sub-cost element with any surpluses or uncommitted funds.

The Cost Card

Attachment 1 at the end of this appendix shows asample “cost card” which can be used for the cost
control system just described. A separate cost card is maintained for each cost and sub-cost element.
The cost card provides afinancia record for each specific area chosen by the project manager.

Each area on Attachment 1 which isidentified with the letters “a’ to *j” issues asfollows:

e Space'd": Therearetwo types of cost cards - type 1 and 2. Space"a’ is used to indicate the
type. A type 1 isused to record cost eement information - that means the cost
element has an additiona breakdown into sub cost dements. In Figure 2 a cost
element card would be used for the main project, construction, and day labour. Type
2 is used when the card records sub cost eement financia information - thet is the
card is used to debit direct project costs. In Figure 2 a sub cost dement card would
be used for planning, design, take over, management, contract, inspection services,
[abour and materids.

e Space"b": Thetitle of the cost dement (or sub cost dement) isrecorded in this space. The cost
card should be given aclear descriptive name so that eements are not confused with
each other.

* Space'c": The project title is recorded in this space.
o Space'd": Thisgpaceisused to identify the community or area where the project istaking

place. The project manager should design a cost card which contains any additiona
information that is needed for identification or reference purposes.
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Space e

Space "f":

Space g
Space"h":
Space"i™:

Space"j":

The date on which every cost entry on the cost card is made should be recorded.

The cost entry should be briefly but clearly identified in this space (eg. what is being
cost recorded).

When the cost entry is a credit the amount is recorded in this space.
When the cost entry is a debit the amount is recorded in this space.

This space is used to record the amount of money which is uncommitted (i.e. credits
less debits).

The total amount gpproved for a particular cost eement is recorded in this space.
Thisamount may or may not be the same as the totd credits recorded in space "g".
Credits refer to an actud cash amount which is available (e.g. bank deposit, cash
flow) while total approved can include resources which may be available at some
future date.

Sample Project

The following example involves a school congtruction project which will be used to illugtrate the cost

control system.

The project involvesamagor structural renovation and provison of new water and sawer services.

On September 15, 1996, the following leve three estimate was completed by the project manager:

Feasibility Studies $ 60,000

Dedgn

Construction

255,000

2,185,000

- Renovation ($1,420,000)

- Water and Sewer (545,000)

- Sewage Lagoon ($80,000)

- Water Storage and Fire Pump ($140,000)

Temporary Fecilities 325,000

Supervison

110,000
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Adminigtration 320,000
Contingencies 310,000

TOTAL 3,565,000

On the same date (i.e. September 15, 1996) the project manager decided to start a cost control system.
All the entries shown for September |15, 1996 were made on a project cost card. (Note: See Attachment
2).

On the same date (i.e. September 15, 1996) seven other cost cards were started - one for each of
the debit entries shown on the Master Project Cost Card. Refer to Attachments 3, 4 and 5 which are
examples of the "Feagbility Studies’ "Congruction” and "Contingencies' cost cards. The gppropriate
entries for September |5 are indicated on each.

Because the project manager broke the construction down into four parts (i.e. renovation, water and
sawage, sawage lagoon, water storage and fire pump) four additional cost cards were raised for those
items. Attachment 6 (Sewage Lagoon) is an example of one of those cards. It also contains the correct
entry for September 15, 1996.

Entries after September 15, 1996: The Feashility Studies Cost Card (i.e. Attachment 3) will be used to
illustrate how additiond entries are made on the cost cards. On October 21, 1996 an invoice from
Geotech, a soil testing company, is received and paid. The entry for October 21, made on Attachment 3,
shows the gppropriate information. On December 2, 1996 a further invoice for some environmenta
work completed the feasibility studies (refer to entry on Attachment 3 for December 2). On December
3, 1996, the project manager notes that the feasibility studies are completed but there is an uncommitted
balance on the cost card for $11,500. The project manager should decide what to do with this surplus.
In this case he or she decided to smply move the money back to the Master Project Cost Card as an
uncommitted balance. Refer to entries for December 3, 1996 on Attachments 3 and 2.

Additiona Entries When the project went into the design phase, the level one estimate indicated the
sewage lagoon would cost $95,000 instead of the $80,000 the class three estimate had shown. No
surpluses anywhere ese in the project were identified to pay this extra cost and the project manager
decided to use $10,000 from the contingency funds to cover the extra cost. The entries were made on
February 5, 1997. Refer to entries on Attachments 2, 4, 5, and 6.

The Project Manager continues to make debits or credits to the appropriate cost cards throughout the
life of the project. Reviewing the uncommitted balances puts the project manager in the postion to know
a any time what the financid gtatus of the entire project or any part of it is. He or she a'so knows what
areas of the project are on target, what areas are performing better than target, and what areas may
have a problem.

Project Management TID-PM-01 (Oct 2000) App 23



Attachment 1 to Appendix H

COST CARD
cosTCcARD TITLE  (b) CARD USED TO RECORD
ELEMENT
PROJECTTITLE  (C) - cost
- sub-cost
FIRST NATION (d) a
Uncommitted Total
Date DESCRIPTION Credit Debit Funds
Balance Approved
(€) (f) (9) (h) (i) ()

Note: Amounts shown are in thousands of dollars.
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Attachment 2 to Appendix H

COST CARD
COST CARD TITLE Master Project Cost Card CARD USED TO RECORD
ELEMENT
PROJECT TITLE School and Services - cost X
- sub-cost
FIRST NATION Weareeducated First Nation
Uncommitted Total
Date DESCRIPTION Credit Debit Funds
Balance Approved
Sep Approval in principle of level 3 estimate $3,565 $3,565 $3,565
15/96
Sep To Feasibility Studies Cost Card $60 $3,505
15/96
Sep To Design Cost Card $255 $3,250
15/96
Sep To Construction Cost Card $2,185 $1,065
15/96
Sep To Temporary Facilities Cost Card $325 $740
15/96
Sep To Supervision Cost Card $110 $630
15/96
Sep To Administration Cost Card $310 $310
15/96
Sep To Contingency Cost Card $310 $0
15/96
Dec From Feasibility Studies Cost Card $11.5 $11.5
3/96
Feb From Contingency Cost Card $10 $21.5
5/97
Feb To Construction Cost Card $15 $6.5
5/97

Note: Amounts shown are in thousands of dollars.
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Attachment 3 to Appendix H

COST CARD
COST CARD TITLE  Feasibility Studies CARD USED TO RECORD
ELEMENT
PROJECT TITLE School and Services - cost
-sub-cost _X
FIRST NATION Weareeducated First Nation
Uncommitted Total
Date DESCRIPTION Credit Debit Funds
Balance Approved
Sep Approval in principle of level 3 estimate $60 $60 $60
15/96
Oct To Feasibility Studies Cost Card $41 $19
21/96
Dec To Design Cost Card $7.5 $11.5
2/96
Dec To Construction Cost Card $11.5 $0
3/96

Note: Amounts shown are in thousands of dollars.
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Attachment 4 to Appendix H

COST CARD
COST CARD TITLE Construction Cost Card CARD USED TO RECORD
ELEMENT
PROJECT TITLE School and Services - cost X
-sub-cost ____
FIRST NATION Weareeducated First Nation
Uncommitted Total
Date DESCRIPTION Credit Debit Funds
Balance Approved
Sep Credit from Master Project Cost Card $2,185 $2,185 $2,185
15/96
Sep To Renovation Cost Card $1,420 $765
15/96
Sep To Water and Sewage Cost Card $545 $220
15/96
Sep To Sewage Lagoon Cost Card $80 $140
15/96
Sep To Water Storage and Fire Pump Cost $140 $0
15/96 Card
Feb From Master Project Cost Card $15 $15 $2,200
5/97
Feb To Sewage Lagoon Cost Card $15 $0
5/97

Note: Amounts shown are in thousands of dollars.

Project Management TID-PM-01 (Oct 2000) App 27



Attachment 5 to Appendix H

COST CARD
COST CARD TITLE Construction Cost Card CARD USED TO RECORD
ELEMENT
PROJECT TITLE School and Services - cost X
-sub-cost ____
FIRST NATION Weareeducated First Nation
Uncommitte Total
Date DESCRIPTION Credit Debit d Funds
Balance Approve
d
Sep Credit from Master Project Cost Card $310 $310 $310
15/96
Feb To Renovation Cost Card $15 $295
497

Note: Amounts shown are in thousands of dollars.
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Attachment 6 to Appendix H

COST CARD
COST CARD TITLE Sewage Lagoon Cost Card CARD USED TO RECORD
ELEMENT
PROJECT TITLE School and Services - cost
-sub-cost _X
FIRST NATION Weareeducated First Nation
Uncommitted Total
Date DESCRIPTION Credit Debit Funds
Balance Approved
Sep From Construction Cost Card $80 $80 $80
15/96
Feb From Construction Cost Card $15 $95 $95
5/97

Note: Amounts shown are in thousands of dollars.
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Appendix |

Outline of an Evaluation Report for a Large Capital Project

PURPOSE

The purpose of the Evauation Report isto provide:

@

(b)

(©

information on lessons learned, both pro and con, and user satisfaction which will be beneficia
in planning, designing, congructing and managing future projects,

an higtoric reference document containing tombstone data on the scope, technica and financid
parameters, physical characterigtics, and adminigtration highlights of al phases of the project;
and

an assessment of the extent to which the time, cost, and quality objectives of the project were
met.

REPORT OUTLINE

Description of the Project

» Provide adetailed description of the project.

» Ligtthe principal parts of the project and the scope of work of each part.

» Provide detail on the expected results of the project.

Background

Provide asummary of the project. It should contain:

@
(b)

(©

theftitle of the project, location, and the contract and project numbers,

thetota cost and afinancid breakdown (i.e. cost of planning, design, construction, project
management, community coordination, change orders, ingpection and any other costs);

the geographic and site specific location (include map in gppendices). Provide the reason(s) for
choosing the Site or location;
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(d)
(€
()

@
)

0

(k)
0

(m)
)
(0)

describe the administrative arrangements made to support the project;
describe the management regime;

names and addresses of the design firm, contractor(s), inspection firm, project manager or
project management firm, and the project team;

describe the implementation method;

what steps were taken to ensure the qudlity (i.e. adherence to the codes, standards, and
regulatory requirements) of the project was attained;

consultant(s) involvement;

the schedule (e.g. date of contract award, start date, key milestones, dates of any unusual or
unplanned events, completion);

locd involvement and community benefits,
training provided (e.g. person years and kills);
location of copy (ies) of as-built drawings,
commissoning detalls, and

location of operation and maintenance manuas and training needed or provided.

User Satisfaction

Provide the following (identify and explain any deficiencies in the process so steps can be taken to
rectify the problem areas and/or avoid the same mistakes in the future):

@

(b)
(©

(d)

the reasons for choosing thistype of design and how well it met or did not meet the need of the
users,

how much community input went into the project and how useful wasit;

how did the condruction and management methods used benefit or fail to benefit the
community;

provide detail on any loca content clauses placed in the contract, what local benefits or spin
offs resulted, and how improvementsin the procedure could be made;
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(e) how convenient isthe Ste or location for the users, any problems encountered, and changes
which could have been made;

(f) from amaintenance and operation point of view, isthe facility suitable and does it maich the
level of technology available;

(9 doesthefadility lend itsdf to multiple usesin the community. Does it provide maximum
suitability from an economica point of view; and

(h) how could user satisfaction be improved.

Lessons Learned

Provide the following:

(& describe any impediments, breakdown in communication, or circumstances which may have
caused the project to be delayed, go over budget, or compromise the quality of the work;

(b) describe any particular action taken to meet the time, cost, and qudity objectives of the
project; and

(c) identify any phase or aspect of the project where different decisions would have brought about
improvements to the time, codt, or quality.

Recommendation

» make any additiona recommendations not referred to above which can be beneficid in any phase
of asmilar project.

* summarize key recommendations.
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