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xi

This manual introduces the terms and procedures used in water utility construction proj-
ect administration in the United States. The intended audience is anyone involved in such 
projects, including engineers, contractors, suppliers, administrators, and decision-makers. 
The main emphasis of the manual, however, is presented from the water utility’s, or own-
er’s, point of view.

Because construction projects vary so much from project to project and country to 
country and because state and local regulations vary nearly as much, this manual cannot 
address every specific issue. Because of the variance, the manual cannot be considered a 
standard of practice. It should be used, rather, as a resource in planning, designing, and 
managing construction projects.

Contract documents have important legal consequences, and consultation with qual-
ified professional services firms, such as attorneys and consultants, is encouraged before 
entering into a contract for the performance of construction, engineering services, con-
struction management, and other services.

This publication, titled Capital Project Delivery, is the second edition of AWWA Man-
ual 47, formerly known as the Construction Contract Administration Manual, published 
in 1996. The American Water Works Association (AWWA) and the Capital Project Delivery 
Committee would appreciate any comments on the manual. Contact the AWWA Volunteer 
and Technical Support Group at VTS@awwa.org, or write to the group at 6666 West Quincy 
Avenue, Denver, CO 80235-3098.
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1

AWWA MANUAL M47

Introduction

Capital projects are those construction projects that further the growth of a utility’s in-
frastructure or upgrade or replace aging infrastructure. These capital projects involve a 
significant amount of monetary investment (capital) and, when completed, are expected 
to service the utility and its customers for decades. The term capital project delivery 
refers to the method of contracting for the construction of these projects. Depending on 
the delivery method, the term may also include the design or short-term or even long-term 
operation of the project. Figures I-1, I-2, I-3, and I-4 illustrate typical water utility construc-
tion projects.

Large water transmission pipeline (courtesy of Beaumont Cherry Valley Water District,  Figure I-1 
J. Reichenberger, P.E., District Engineer)
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2  Capital Project Delivery

Steel water tower (courtesy of B. Steglitz)Figure I-2 

Prestressed circular or cast-in-place rectangular reservoir (courtesy of Beaumont Cherry Figure I-3 
Valley Water District, J. Reichenberger, P.E., District Engineer)

Headquarters/admin building (courtesy of A. Kramer)Figure I-4 

30047.indb   2 5/17/2010   1:28:09 PM



Introduction  3

In the past, the design-bid-build approach was the traditional project delivery method 
used by most large and small water utilities—particularly publicly owned utilities. How-
ever, within the last decade or so, other delivery methods such as design-build, design-
build-operate, and others have evolved based on successful experiences in the private 
sector. As projects became more complex, owners sought the assistance of program man-
agers (PM) and construction managers (CM) to assist them in project delivery.

Manufacturers are taking big strides in the development of technology for treating 
water. These are not subtle changes but major differences in construction and operation 
of these systems. Owners are faced with new problems on how to contract for this technol-
ogy in such a rapidly changing world. The boards of directors, commissioners, and man-
agement of water utilities are quietly wondering what risks are being assumed. How do 
they protect themselves? What are utilities getting into?

The purpose of this manual is provide public and private water utilities with a menu 
of various project delivery methods, a roadmap to implementing the method, and analysis 
of applicability, the risks involved, the advantages and disadvantages. It provides utility 
staff and management with a foundation for discussion with other utilities, consultants, 
and construction contractors as to the applicability of a particular method to the utility’s 
project.

This introductory chapter discusses the principal terms used in the manual, explains 
the major differences in project delivery methods for publicly owned versus privately 
owned utilities, and previews the chapters of this manual.

PRINCIPAL TERMS___________________________________________
The terminology used in contracts and construction varies from locale to locale. The terms 
used in this manual are not intended to be the only correct terms that can be used. For 
example, a project manager is sometimes called a resident manager, a project engineer, a 
construction manager, or a resident engineer. Depending on the project and locale, there 
may be differences in the meanings of the terms. The contract documents for a project 
should define the terms to be used on a specific project.

The term owner refers to the entity, usually a utility, that arranges the financing for 
the project, contracts with the other participants, and operates and maintains the project 
after it is completed.

The term consultant refers to a professional or a firm hired by the owner to perform 
planning, design, management, construction observation, and other services. In this man-
ual, the consultant is also referred to as the engineer or design engineer (in reference to 
engineering-related services). Of course, a consultant may also perform services other 
than engineering, such as architectural design.

The term contractor refers to the firm or consortium that constructs the project. 
Other groups, such as the American Society of Civil Engineers (ASCE) and the American 
Water Works Association (in its standards), refer to the contractor as the constructor. 
This manual uses the terms interchangeably. The word contractor usually implies a gen-
eral or prime contractor, i.e., the firm with prime responsibility for the construction of the 
project. Firms hired by the general contractor to provide construction services, usually 
in specialty areas, are subcontractors. The terms vendor, equipment supplier, or equip-
ment manufacturer refer to the entity that designs, manufactures, delivers, and often pro-
vides installation assistance, startup, and training for equipment or materials furnished 
to the owner. These terms are normally used in the context of owner-procured or owner- 
prepurchased equipment. Sometimes the terms are also used to describe those entities 
that provide material and equipment to a general or subcontractor.

The term contract administration is used in this manual to refer to the owner’s project 
management efforts thorough the entire project delivery process. Contract administration 
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4  Capital Project Delivery

occurs over the complete project from planning through postconstruction. The term con-
struction management is more specific to the construction phase of the project.

Other terms are defined as needed in the following chapters.

PUBLICLY OWNED VERSUS PRIVATELY OWNED UTILITIES_________
There can be differences between publicly owned utilities and privately owned utilities 
when constructing projects. For example, a private owner may not be bound to competi-
tive bidding as strictly as a public entity. Public utilities may be precluded from using some 
project delivery types as a result of policy, charter, or state or local law. For the purposes 
of discussion in this manual, the utility is assumed to be either publicly or privately owned 
unless strong differences exist. In that case, the differences will be discussed. The utility 
should discuss any of the “nontraditional” project delivery methods with its legal counsel 
beforehand.

PROJECT DELIVERY METHODS AND OVERVIEW__________________
Table I-1 presents a summary of some of the project delivery methods available and typical 
projects for which they might be considered.

RECENT TRENDS_ ___________________________________________
Although it is difficult to quantify increases in actual expenditures, the following trends 
are occurring:

Design-build projects are becoming more prevalent in water treatment. Agencies •	
that have gone with design-build for water treatment facilities include the city 
of Seattle, Wash., the city of Orlando, Fla., and the city of Detroit, Mich., among 
others.

Agencies with large capital improvement programs to replace aging infrastruc-•	
ture or to accommodate growth in their service areas have retained program 
managers to set criteria for design and construction, select design consultants, 
perform design review, conduct the bidding process, select the contractor, and 
manage the construction and startup phases. Agencies that have used program 
managers include the Southern Nevada Water Authority, city of San Francisco 
Public Utilities Commission, city of San Diego, and others.

Seawater desalination and other water resource projects are areas where private •	
entities are being formed to provide complete design-build-own-operate services. 
Two recent notable projects in California include the Cadiz Groundwater Storage 
and Dry Year Supply Program and Poseidon Resources’ Carlsbad Desalter.

CHAPTER PREVIEW__________________________________________
The manual is presented in three main sections intended to divide the topic of project de-
livery into distinct areas of discussion. However, some overlap is occasionally necessary 
to provide a complete discussion.

Section I contains three chapters and introduces conventional project delivery. Chap-
ter 1 discusses the traditional (design-bid-build) construction project, including the project 
phases, participant responsibilities, and advantages and disadvantages. Chapter 2 intro-
duces construction documents, which include bidding requirements, contracts, drawings, 
and specifications; the chapter also reviews standard contract documents developed by 
the Engineers Joint Contract Documents Committee (EJCDC) and others. Chapter 3 dis-
cusses the reasons for prequalifying contractors and the steps in selecting contractors.
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Increasingly, drinking water supply projects are constructed using nontraditional 
or alternative project delivery methods. Section II introduces the commonly used alterna-
tive approaches to construction projects and contract administration. These approaches 
range from construction management performed by the project owner (chapter 4) to 
design-build and turnkey projects (chapter 7) in which a private firm completes all the 
phases of the project. Other chapters in section II discuss hiring a construction manage-
ment firm to provide contract administration (chapter 5), projects with multiple prime 

Summary of project delivery methodsTable 1-1	

Project Delivery 
Method Brief Description Types of Project

Design-bid-build Traditional method wherein owner provides a com-
plete design, openly invites bids, and issues a single 
construction contract to a constructor. Owner 
provides oversight of the constructor’s workman-
ship and materials.

Applicable to any project, large or 
small.

Multiple prime 
contracts

Owner provides complete design, openly invites bids 
for more than one part of the project. Multiple con-
struction contracts are on-going simultaneously—
often on the same site. Owner provides oversight of 
each constructor’s workmanship and materials.

Applicable to parts of projects that 
are easily separated (e.g., pipeline 
segments) or that require different 
skills and experience (e.g., pipe-
lines versus treatment facilities, 
reservoirs, or buildings).

Design-build Owner provides a partial design and design criteria, 
openly invites bids or proposals to complete the 
design and construct the facility, and issues a single 
contract to a design-construction entity. Owner 
frequently retains some control over the design 
to ensure conformance with the design criteria 
and provides some oversight of the constructor’s 
workmanship and materials for conformance with 
established criteria.

Applicable to any type of project, but 
best suited for projects like res-
ervoirs, water treatment facilities 
where the equipment is “packaged” 
and represents a major portion of 
the cost, or when there is need to 
complete a project in an abbrevi-
ated time frame. A membrane 
treatment plant is a good example.

Design-build-
maintain

Essentially the same as design-build but requires the 
constructor to maintain the facility for a prescribed 
period of time.

Applicable to any type of project but 
particularly applicable to a com-
plex project involving equipment 
and machinery such as a water 
treatment plant.

Turnkey Essentially the same as design-build but with the 
design-build entity also providing additional ser-
vices such as site selection and purchase, financing, 
or both.*

A water treatment facility—particu-
larly a complex facility—involving 
new or innovative technology and 
where the owner does not have a 
site or the financial resources im-
mediately available.

Design-build-
own-operate-
transfer

Essentially the same as a turnkey, except the con-
structor actually owns the facility and operates it 
for an extended period of time. At the end of the 
contract time period, the constructor transfers 
ownership to the utility. Usually payment is made 
based on the quantity of treated water, often with 
“take or pay” consequences.

A water treatment facility—particu-
larly a complex facility—involving 
new or innovative technology. May 
be appropriate where owner does 
not have capital funds available.

*	 Design-Build Institute of America (DBIA) 2006.	A variety of techniques may be used by owners in the process of delivering their 
capital projects. Some of the more common methods are presented in Table I-2 along with a brief description and typical appli-
cable project types.
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contractors (chapter 6), and projects with a guaranteed maximum price, i.e., construction 
management at risk (chapter 8).

Section III discusses general issues common to all project delivery methods, includ-
ing budgeting and payment procedures (chapter 9), performance clauses that give the 
contractor incentives to complete the project on time (chapter 10), warranties that are 
guarantees of the contractor’s and suppliers’ materials and work (chapter 11), risk alloca-
tion (chapter 12), disputes and claims (chapter 13), communication (chapter 14), selecting 
consultants (chapter 15), and partnering (chapter 16). These general issues apply to all 
types of projects and contract administration.

At the end of this manual, the bibliography lists resources that can be consulted for 
more detail about the topics introduced in these chapters, and a substantive index is pro-
vided for the convenience of the reader.

REFERENCE_________________________________________________

Project delivery variants and optionsTable 1-2	

Option Brief Description Types of Project

Prequalifying 
and selecting 
contractors

Technical and financial qualification statements are 
requested from equipment suppliers, construction con-
tractors, and design-build entities from which a short 
list of three or four entities are selected that may then 
bid for the project.

Very large complex projects 
requiring specialized 
expertise and experience, 
e.g., dams or projects 
involving new technology. 

Equipment prepur-
chase

Owner prepurchases equipment and requires the con-
structor to take delivery of the equipment and install 
it or prenegotiates a price with a particular vendor 
or subcontractor and requires all bidders to use the 
equipment or subcontractor at the prenegotiated price. 
This alternative may result in significant cost savings 
to the owner because the contractor’s markup on the 
purchase of the equipment is eliminated. But there is 
additional risk the owner must bear in terms of sched-
ule and delivery.

For projects when an owner 
wants a particular brand 
of equipment to match 
existing equipment; or 
when particular manu-
facturer’s equipment 
substantially impacts the 
detailed design; or when 
the owner needs to ac-
celerate the project. 

Construction manage-
ment

Owner retains a firm to provide services during the 
design, construction, and commissioning to oversee 
and manage the design firm, oversee the bidding, and 
oversee the construction and startup. Usually limited 
to a single project.

Almost any project where 
owner does have the 
technical or staff re-
sources available.

Program management Similar to construction management except the con-
sultant now manages the entire capital improvement 
program. Usually extends for many years. Program 
managers are typically precluded from doing any de-
sign or construction work on the projects.

Typical when owner is a 
large entity with a large 
number of capital proj-
ects in various stages of 
design and construction 
at a given time.

Construction manage-
ment at risk

Similar to construction management except at some point 
in the design process, the construction management 
entity offers to construct the project for a guaranteed 
maximum cost. Construction manager then takes on 
the role of constructor.

Applicable to any project, 
but usually limited to 
a larger, more complex 
project.

Design-Build Institute of America (DBIA). 
2006. Design-Build Definitions. Wash-
ington, D.C.: DBIA.
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Conventional Project 
Delivery

Conventional Project Delivery: Design-Bid-Build•	

Construction Documents: Overview and Application•	

Prequalifying and Selecting Contractors•	

Section I

30047.indb   7 5/17/2010   1:28:13 PM



This page intentionally blank.

30047.indb   8 5/17/2010   1:28:13 PM



This page intentionally blank.

9

AWWA MANUAL M47

Chapter 1

Conventional Project 
Delivery: Design-Bid-Build 
Approach

This chapter defines the traditional water utility construction project, project phases, par-
ticipants and their responsibilities, selection of participants, forms of payment, and advan-
tages and disadvantages of the traditional project.

In earlier times, more often than not, water utility staff themselves would plan, 
design, and construct the utility’s projects. As projects became more complex, water utili-
ties contracted with outside experts, particularly to design, finance, bid, and administer 
the construction contract. More recently, the consultant has been limited to planning, 
designing, bidding, and construction contract administration.

Traditional construction project organization can be illustrated by a triangle (Fig-
ure 1-1); the utility (owner) hires the design engineer, design consultant, or architect (con-
sultant) along with the company that builds the project (contractor). In the triangle, the 
consultant and the contractor are connected with a dashed line, symbolizing that those 
two participants do not have contractual ties but may interact during construction if the 
consultant performs the contract administration. In this type of delivery system, the owner 
may retain an independent third-party construction manager to administer the construc-
tion contractor and provide on-site representation (“inspection”) for the owner. In this case, 
the design engineer’s responsibility during the construction is limited to shop drawing 
and submittal review, response to requests for information, and change-order preparation.

project phases____________________________________________
The following paragraphs introduce the main phases and activities of the traditional water 
utility construction project. The responsibilities of the participants during each phase are 
discussed in the following sections. Of course, water utility projects vary widely, from in-
stalling a valve (Figure 1-2) to constructing a treatment plant (Figure 1-3), and phases also 
vary according to the complexity of the project.

30047.indb   9 5/17/2010   1:28:16 PM
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Owner

NOTE:  Solid line indicates formal contract ties; 
 dashed line means no formal ties.

Consultant Contractor

Traditional project participantsFigure 1-1 

Planning
A preliminary study defines what the project needs to accomplish, determines possible 
alternatives to meet the need, estimates costs, and determines the technical feasibility 
and financial requirements. Based on the preliminary study, a final report more accurately 
defines the project scope, suggests a preferred alternative, presents a refined budget, and 
identifies the steps to implement. The owner uses the preliminary study and final report to 
decide whether to proceed with the project. The final report also serves as the basis of the 
design. The selection of the design consultant and other design professionals is described 
at length in chapter 15.

Environmental Documentation and Entitlement
Projects that involve federal financing or that potentially impact wetlands or waters of 
the United States will require some environmental clearance from the US Army Corps 
of Engineers, US Fish and Wildlife Service, or other regulatory and permitting agency. A 
number of states have requirements for environmental clearance that could involve envi-
ronmental assessments or environmental impact reports. Environmental clearance must  
be obtained before proceeding too far into the design. In most cases, design is not initi-
ated until completion of the environmental entitlement. Unless the particular project is 
exempt from environmental clearance, owners need to consider the time and cost to com-
plete this phase of the project. The duration varies depending on the project’s complexity 
and the public’s concern. For projects that are deemed to have significant impact or to be 
subject to public scrutiny, the owner will be well served to implement an extensive public 
outreach program. Such an effort can be performed by the owner’s staff or an independent 
consultant.

Design
The major products of the design phase include construction drawings, specifications 
(technical requirements), and the bidding and contract documents (legal requirements). 
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Water valveFigure 1-2 

Treatment plantFigure 1-3 

Other design-phase products typically include a final construction cost estimate and 
agency approvals of the design.

Based on the construction cost estimate and financing, the type of construction 
contract is usually determined in this phase. The main types of contracts in traditional 
projects are fixed price (unit bid or lump sum) and cost plus.

In a fixed-price, unit-bid contract, quantities for each element of the work are esti-
mated by the design engineer and defined within the bid section of contract documents. 
During the bidding phase, bidders fill in the unit prices they will charge for each line item 
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(for example, 100 lin ft (30.5 m) of 6-in. (152-mm) pipe at $35 per foot). Some projects or 
elements of projects do not easily lend themselves to a measurable quantity definition. In 
those cases, areas or limits of work are defined and the contractor is requested to sub-
mit a lump sum bid or a lump sum for particular items of work, e.g., pressure regulating 
vault, complete; and air release valve assembly, complete. During construction, payment 
is made based on an agreed-on percent completion of those elements appearing within an 
approved monthly cost estimate breakdown, also referred to as the schedule of values.

In a cost-plus contract, payment is made for the actual cost of the work based on 
labor and equipment rates, material invoices, and profit and overhead markup percent-
ages. The effort is tracked during performance of the work. Most prevalently, the cost-plus 
approach is used as part of a change-order process or on a project for which the limits of 
effort required cannot be reasonably defined and the contracting parties cannot agree on 
a lump sum value. In some cases, owners may want to select contractors for small projects 
or emergency work on the basis of a prequalified list, where the owner has already prene-
gotiated rates for labor, materials, overhead, small tools, and profit. This process reduces 
the time to “get a contractor on board” and assures the owner of competitive pricing.

Bidding
The bidding phase essentially involves the selection of the contractor. Chapter 3 discusses 
this topic at length. Generally, the availability of bid documents (plans and specifications) 
to prospective bidders is advertised in local newspapers as well as within known con-
struction publications, such as the Dodge Reports. Copies of the plans and specifications 
are maintained in “plan rooms.” A prebid conference may be held at which time questions 
from prospective bidders are answered. Bids are received and evaluated for compliance 
with funding capability, conformance with bidding requirements, and qualifications of the 
bidders. This phase also entails awarding a contract and entering into an agreement.

Construction
During the construction phase, the project is built according to the drawings, specifi-
cations, and contract provisions. Of course, projects rarely go completely according to 
the plans because of unforeseen conditions, and changes may be required. All three par-
ticipants—owner, design consultant, and contractor—are usually involved in changes. 
Owners should budget for some changes, e.g., up to 5 percent of the bid price is reasonable, 
as plans and specifications are not expected to be error free and unknown subsurface con-
ditions frequently require a change of plan.

During construction, there are many points of communication, written and spo-
ken, and much documentation is prepared. The types of documentation used includes 
shop drawings, requests for information, responses to requests for information, payment 
requests, change orders, inspection reports, and material and operational test results. The 
components of the project are observed and either accepted or rejected. All components 
must be working correctly (as defined by the specification) before the project can be con-
sidered finished.

During the construction phase of the project, the owner, the design consultant, or 
an independent construction manager provides the contract administration services. 
Depending on the complexity of the project, the oversight can be full time or part time.

Postconstruction 
In the postconstruction phase, utility staff may need instruction in the operations and 
maintenance (O&M) of the project components. A warranty period (refer to chapter 3) is 
usually in effect. Also, an important part of this phase of the project is the preparation of 
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the project record drawings (“as-builts”) based on the construction manager’s or resident 
engineer’s and construction contractor’s records.

participant responsibilities_______________________________
The three project participants have relatively distinct responsibilities during each phase 
of the traditional construction project. Again, projects vary in complexity and the respon-
sibilities vary accordingly. Each party’s responsibilities should be clearly described in the 
contract documents.

Owner
The owner has responsibilities in all phases of the project, the most important of 

which are defining the need for the project, selecting the consultant and contractor, pro-
viding direction to the consultant, and paying the consultant and contractor in a timely 
manner according to the contracts. The contractor is usually selected through the bidding 
process as described above. Guidelines for selecting the consultant are presented in chap-
ter 15. The owner is responsible for clearly defining and communicating the expected roles 
of all the participants.

Preliminary phase. Based on the utility’s needs, the owner defines the scope of the 
project. The owner, sometimes together with the consultant, performs the preliminary 
study and prepares the final report. The owner acquires project approval and funding from 
the necessary authority, such as a water utility governing board.

Design phase. The owner enters into an agreement with the consultant to generate 
drawings, specifications, and bidding and contract documents. During the design phase, 
the owner and consultant meet periodically to review progress and resolve any questions 
that arise. The owner must make sure the project stays within its scope and budget and that 
the design meets expectations. The owner should provide necessary design approvals.

Bidding phase. The owner may submit the bid request to a list of prequalified con-
tractors, advertise for bids, or both. Often the owner is bound by certain legal bidding 
requirements or bidding policies. Local newspapers, as well as construction bulletins such 
as Dodge Reports, can be used to advertise. The length of the advertisement period may 
be based on local, state, or federal regulations; project complexity may also determine 
the length. The typical bidding period is four weeks; but the period for simple, small proj-
ects could be less. Complex water treatment plants may require a six-week or more bid 
period.

The owner, often together with the consultant, conducts the bid opening, where those 
bidding are present and their bids are opened and read. The owner, usually with the con-
sultant, evaluates the bids; if the low bidder meets the criteria established in the bidding 
documents, the low bidder is typically selected to construct the project.

Construction phase. The owner issues a notice of award to the approved bidder 
and sends the construction contract to the contractor to be signed. The owner also signs 
the agreement and issues a notice to proceed, which defines the start date and comple-
tion period. During construction, the owner documents progress and inspections either in 
person or through the design engineer or an independent third-party construction man-
ager; attends established progress meetings; approves appropriate changes to the project 
(working with the design consultant if the changes involve the design); and issues pay-
ments to the contractor. When the project is completed and accepted, the owner issues a 
project completion statement, the date of which establishes the beginning of the warranty 
period. Often the notice of completion is recorded with the county recorder. The contract 
documents must define the terms of acceptance. 
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Postconstruction phase. During the latter stages of the project, as components 
become ready for their intended use, the owner’s staff may need training in the operation 
of the components. The owner at this point becomes responsible for O&M of the project.

Consultant (Engineer)
In the traditional construction project, the consultant’s main responsibility is to prepare 
the project plans, specifications, and contract documents. In recent years (particularly 
with more complex projects), the consultant’s role has come to include tasks such as

Performing preliminary studies•	

Generating final reports•	

Securing permits and environmental clearance•	

Performing financial studies•	

Conducting the bidding•	

Providing construction contract administration•	

Assisting with project startup•	

Assisting with O&M•	

Public outreach•	

Preliminary phase. The owner may hire the consultant to perform or assist with 
the preliminary study and final report. The consultant often estimates the construction 
costs and may present design and financing options. The consultant may assist the owner 
with obtaining regulatory agency approval as well as approval of the utility’s governing 
board.

Design phase. The consultant’s main responsibility is to generate the project draw-
ings and specifications. The owner and consultant agree to various stages of the design, 
at which times the plans and specifications should be reviewed. The consultant may coor-
dinate the design approval with both local and other regulatory agencies. The consul-
tant usually furnishes the owner with an estimate of probable cost of the project at key 
milestones and cost upon completion of final design. The owner and the engineer should 
review the project cost estimates at each milestone to ensure the project stays within the 
owner’s budget. Most of the time, the consultant prepares the bidding and construction 
contract documents for the bidding procedure.

Bidding phase. The consultant can assist the owner with the bidding process or 
conduct the process on behalf of the owner. Specific activities in the bidding process for 
which the consultant can assist the owner are

Recommending publications in which the project should be advertised•	

Prequalifying bidders (discussed in detail in chapter 3)•	

Conducting or attending the prebid conference•	

Responding to inquiries from bidders and preparation of addenda, which are •	
changes to the bidding and contract documents during the bid process

Conducting or attending the bid opening•	

Tabulating the bidding results•	

Evaluating the bids and recommending the winning contractor•	

Preparing a notice of award to be presented by the owner to the contractor•	

Boards and commissions overseeing agencies should be made aware of the fact that 
the bid price awarded will not likely be the final total cost at completion of construction. 
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In writing the letter of recommendation of the low bidder, it is often recommended that the 
staff and directors be made aware of the fact that the project budget should include some 
amount for contingencies to cover unforeseen changes during construction. An allowance 
of up to 5 percent more than the lowest bid price is reasonable but varies by project size.

Construction phase. The consultant may or may not be retained to perform con-
struction contract administration, and the consultant’s responsibilities vary accordingly. 
The following list of responsibilities assumes the consultant is an active participant in the 
construction phase:

Perform periodic observation of the constructed project to check for compliance •	
with the intent of the design. The consultant can provide full- or part-time con-
struction observation staff on-site.

Evaluate construction progress and process progress payment requests for sub-•	
mittal to the owner.

Provide information and clarification.•	

Evaluate construction quality and identify deficiencies.•	

Review shop drawings for compliance with the contract documents.•	

Review test reports.•	

Conduct and attend preconstruction and construction progress meetings.•	

Witness and review tests.•	

Report to owner any proposed changes to construction schedule, scope, and •	
budget.

Review and process change orders for submittal to owner for approval.•	

Collect warranty information from the contractor and provide to owner.•	

Transpose contractor documented-as-constructed information to project record •	
drawings (also called as-builts).

Verify that vendors of project components submit O&M manuals where •	
required.

For complex projects, such as a treatment plant, develop project O&M manuals •	
or other documents and provide utility operator instruction and startup.

Furnish certification of completeness to the owner and to applicable regulatory •	
agencies.

Postconstruction. In the traditional construction project, the consultant’s role usu-
ally ends at the completion of the construction phase. In a few instances, however, the con-
sultant may provide services such as

Assisting the owner with warranty issues•	

Providing advice on O&M problems•	

Evaluating and reporting on the project performance after a defined period of •	
time

Assisting the owner in resolving other outstanding issues, claims, and litigation•	
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Contractor
Traditionally, the contractor’s sole responsibility is to construct the project according to 
the plans and specifications. With nontraditional projects (discussed at length in section 
II), such as design-build projects, the contractor’s role has been expanded. The following 
paragraphs focus on the traditional role of the contractor during each phase.

Preliminary and design phase. In the traditional construction project, the con-
tractor is not involved in the preliminary and design phases.

Bidding phase. The contractor is responsible for preparing a bid according to the 
bidding instructions and may have to submit prequalification documents (refer to chapter 
3). The contractor must follow the bidding directions upon receiving clarification of the 
plans and specification; such directions are intended to maintain fairness to all bidders.

Along with the bid, the contractor is normally required to submit additional informa-
tion such as

Bid bond or bid surety (the form varies from state to state)•	

Questionnaire on ability to perform the project (e.g., past projects, safety plan •	
and safety record, references)

List of major suppliers and subcontractors•	

Preliminary schedule•	

Construction phase. The successful bidder enters into a construction contract with 
the owner. Bound by the contract, plans, and specifications, the contractor is responsible 
for constructing the project within bid price and within the defined time frame. Construc-
tion activities are expected to begin upon receipt of the notice to proceed.

The contractor should follow the lines of communication and authority established 
in the contract. For example, the contractor should submit progress payment requests as 
scheduled, give required notice for inspections, attend progress meetings, and negotiate 
change orders on schedule changes with the owner or contract administrator.

When the project is substantially complete and ready for its intended use, the con-
tractor notifies the owner to demonstrate that the project components have been started, 
tested, and are performing to the requirements of the contract documents.

If the contract so specifies, the contractor coordinates training the owner’s staff, 
often using manufacturers’ specialists. In addition, the contractor assembles and gives to 
the owner the vendors’ O&M manuals.

Postconstruction. The contractor’s postconstruction responsibilities can be any of 
the following depending on the contract documents:

Maintain the bonds active for a defined period of time.•	

Maintain completed products’ insurance for a defined period of time.•	

Return to the site to correct defective work not known at the time of construc-•	
tion completion.

Coordinate the various manufacturers’ return to the site for warranty work.•	

In some cases, contractors are engaged to operate the project for a period of time •	
before complete assumption by the owner’s staff.
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advantages and disadvantages__________________________
The traditional project has evolved to an extent that it offers some degree of flexibili-
ty; however, many new forms of project delivery are available. These alternatives are de-
scribed in more detail in section II. The advantages and disadvantages of the traditional 
project  are listed in the following sections.

Advantages of the Traditional Project Delivery
Advantages of the traditional project delivery are as follows:

All participants are usually familiar with the processes, responsibilities, and •	
expectations.

Traditional project delivery has a long history of experience in the utility •	
industry.

Owner maintains direct control over the contractor and the design engineer.•	

Design engineer works for the owner and so is more apt to optimize the design to •	
meet the owner’s needs.

Disadvantages of the Traditional Project Delivery
The disadvantages of the traditional project are as follows:

Traditional project delivery requires owner’s involvement to resolve disagree-•	
ments between the contractor and the design engineer.

The process requires a complete set of plans and specifications and the project •	
work must be completely defined. Overall time frame from design to project com-
pletion takes longer than other alternative delivery systems.

There is less opportunity to take advantage of the contractor’s skill and ingenuity •	
in construction.

reference_________________________________________________

F.W. Dodge Division, Construction 
Information Group. Dodge Reports 
New York: McGraw-Hill.
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Chapter 2

Construction Documents: 
Overview and Application

This chapter discusses the general content of traditional construction documents that de-
fine project requirements. Historically construction contract documents were organized 
and assembled according to the traditions of the owner or consulting firm. There was a 
general lack of uniformity. To address this, the Construction Specifications Institute (CSI) 
established a standard format for the organization of the construction contract documents 
to provide uniformity, minimize misunderstanding and confusion, and make the bidding 
and construction processes more efficient and less time-consuming. Most consulting or-
ganizations and agencies follow the CSI format.

The CSI Format for Construction Documents_____________
Because of its appeal, the CSI format for the organization of construction contract docu-
ments will be the focus of this section. Table 2-1 presents the CSI’s format for the organiza-
tion of the bidding and contract documents.

The documents listed in Table 2-1 are self-explanatory for the most part; however, a 
few warrant additional discussion.

General Conditions. These are the contractual-legal elements of the construction 
contract and define the role of the parties, method of payment, payment procedures, and 
procedures for making changes to the work, making claims for additional compensation 
or time, and so forth. As such, this General Conditions section should be limited to the 
legal issues. The General Conditions section is typically a standard document that has 
been thoroughly reviewed by the owner’s legal counsel. It is typically not changed. Any 
changes that are necessary or that are required to meet specific job requirements are typi-
cally made through the Supplementary General Conditions.

Supplementary General Conditions. This section modifies provisions of the Gen-
eral Conditions or supplements (adds to) them. The Supplementary General Conditions 
section is typically tailored to each project.

Specifications. Each section of the specifications is subdivided into three parts: 
General, Products, and Execution. The General section provides information on the design 
constraints, conditions of use, and other information. The Products section refers to the 
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materials that will be incorporated into the project. The Execution section describes the 
workmanship and method to install the materials. By standardizing in this fashion, engi-
neers, owners, and contractors have a much easier time finding the items of interest.

Division 1 of the Specifications entitled “General Requirements.” This section 
contains job specific instructions on the progress and sequencing of the work, testing, 
startup, project office, submittals and shop drawings, project schedule, and so on. Virtu-
ally everything that is of a general nature, applicable to the entire project work, and not of 
a legal context is included in Division 1.

Some organizations are reluctant to give up their own terminology and have gener-
ated a hybrid of their own format and the CSI format. They might have General Conditions 
and General Provisions, for example. Such a hybrid is an unnecessary duplication and will 
lead to confusion and conflicts. This format should be avoided if at all possible.

Standard Forms for the Bidding and  
Contract Documents_ ___________________________________

Various organizations have developed standard construction documents. The main pur-
pose in developing such standard documents is to provide consistency in terminology, 
organization, and procedures. The use of such documents should result in higher quality, 
quicker completion, and fewer disputes in design and construction. ( NOTE: In the follow-
ing discussion, the design consultant is referred to as the engineer to be consistent with 
the documents being described.) Organizations which have developed standard forms 
include:

American Institute of Architects (AIA)•	

Engineers Joint Contract Documents Committee (EJCDC)•	

Design-Build Institute of America (DBIA) for design-build documents (refer •	
to chapter 7)

CSI organization of the bidding and contract documentsTable 2-1	

Type of Document Specific CSI Section Details

Bidding documents Advertisement
Information for Bidders
Bid Form
Bid Security
Certificates and Affidavits
Addenda

Conditions of contract General Conditions
Supplementary General Conditions
Agreement
Bonds

Specifications Specifications were formerly 16 divisions, now over 30 major divisions with latest 
revision. Within each division there are sections (General, Products, and Execu-
tion). The sections can be very narrow scope, i.e., “butterfly valves,” or broad 
scope, “valves.” The use of sections is left to the owner and engineer.

Drawings

Contract modifications Change Orders
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In addition, the larger public agencies and consulting engineering organizations have 
developed contract documents and other forms for use on their projects.

engineers joint contract documents committee_________
The Engineers Joint Contract Documents Committee is a national (US) committee. The 
committee began in 1963 with the formation of a Contract Documents Committee by the 
Professional Engineers in Private Practice (PEPP), a practice division of the National 
Society of Professional Engineers (NSPE). The Contract Documents Committee of the 
American Consulting Engineers Council (ACEC) joined with NSPE-PEPP in 1975. A simi-
lar committee of the American Society of Civil Engineers joined in 1978. In 1981, the 
Construction Specifications Institute joined, but in 1992 changed its status from member 
to observer. The overall committee adopted EJCDC as its name.

The committee retains outside legal counsel and in recent years has sought the coun-
sel of other groups in the construction community by establishing liaisons with the Amer-
ican Water Works Association, the American Council of Independent Laboratories, the 
American Institute of Architects, the Associated General Contractors of America (AGC), 
and the Association of Engineering Firms Practicing in the Geosciences of Soils and Foun-
dation Engineers.

Through its publications, seminars, and other educational programs, the EJCDC also 
educates owners, members of the design profession, the construction industry, and attor-
neys, as well as the interested public, on the importance of understanding the proper roles 
and responsibilities of the contracting parties and on the wording and coordination of 
engineering services, bidding, procurement, and construction documents. The standard 
language and format of EJCDC documents are well known to contractors and can result 
in more competitive bidding because of fewer ambiguities. The reader is encouraged to 
contact the EJCDC.

The EJCDC’s documents must be purchased for use. There is a licensing agreement 
with the purchase. Once purchased, the user (agency or consultant) has unlimited use of 
the documents on the agency’s or consultant’s projects. The documents can be purchased 
from the American Society of Civil Engineers, from the Associated General Contractors of 
America, or from the National Society of Professional Engineers.

Purpose of EJCDC Documents
The aim of the EJCDC standard documents is to define clearly the functions and respon-
sibilities of the participants in designing and constructing a project. When all participants 
understand their roles and the roles of the others, the chances for misunderstandings and 
disputes will be greatly reduced.

The EJCDC standard documents reflect the experience and knowledge of owners, 
engineers, lawyers, and contractors involved in utility and other types of construction 
throughout the United States. The documents are adaptable to water utilities, large or 
small, and have been written so that the requirements of a particular owner or project 
location can be added to the standard text. The standard documents are constantly being 
updated to reflect changes in project administration.

The EJCDC documents can be divided into four broad categories.

Engineering consulting services1.	

Construction2.	

Procurement (purchasing goods and services)3.	

Commentaries and updates that provide background information and compari-4.	
sons of different EJCDC documents
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Engineering consulting services documents. EJCDC engineering services docu-
ments help define standards of engineering practice in the United States. Water utilities 
and engineering consultants use the documents to arrive at acceptable consultant service 
agreements. Of course, as with any standard document, each specific project must be eval-
uated for any requirements that might necessitate modifying the documents. Procedures 
for modifying the documents are discussed later in this chapter.

Construction documents. EJCDC construction documents help define the agree-
ment between the owner and the contractor from bidding, to the contract, to payment 
requests, to change orders, and to the certificate of substantial completion. Again, each 
specific project must be evaluated for any requirements that might call for modifica-
tion of the standard documents. Procedures for modifying the documents are discussed 
later in this chapter, as are examples of the potential problems and benefits of standard 
documents.

Procurement documents. EJCDC procurement documents help define the agree-
ment between the owner and suppliers of goods and services. Again, each specific situation 
must be evaluated for any requirements that might call for modification of the standard 
documents. Procedures for modifying the documents are discussed later in this chapter, 
as are examples of the potential problems and benefits of standard documents.

Commentaries and updates. EJCDC commentaries and updates are descriptions 
and comparisons of the documents listed in the previous sections. Frequently, several 
documents are referenced in a single commentary. 

Modification of EJCDC Documents
Each construction project is unique, and EJCDC standard documents cannot cover all 
situations. Some of the common areas where projects tend to differ are

Specific owner requirements•	

Local statutory requirements•	

Type of service to be performed•	

Type and complexity of the project•	

Conditions under which the work is to be performed•	

Relationships between the parties•	

Extreme care should be used when modifying or supplementing the standard forms 
because their provisions are interrelated. Modifications of the language of the standard 
forms and supplemental provisions should always be made to cover in full the intent of the 
parties. For example, a change in one place or an addition in another may create an ambi-
guity or produce an unintended result in the legal obligations of the parties. To reduce 
such problems, EJCDC documents cross-reference related documents and provide warn-
ings to modify the documents correctly.

How EJCDC Documents Can Reduce Common Problems: 
Some Examples
The following examples show how using the EJCDC documents can reduce common prob-
lems in construction projects.

Specifying contractor–subcontractor relationships. Potential conflict in con-
struction projects can occur when the owner or engineer attempts to become involved in 
the relationships between the contractor and subcontractors. The EJCDC documents are 
based on the principle that the owner and engineer will deal only with the contractor, not 
directly with a subcontractor or supplier. The documents provide that the contractor is 

30047.indb   22 5/17/2010   1:28:22 PM



Construction Documents: Overview and Application  23

fully responsible for the acts and omissions of the subcontractors and that nothing con-
tained in the documents creates any contractual relationship between any subcontractor 
and the owner or engineer.

There are two basic reasons for this approach. One is the strong belief that both the 
owner and the engineer should avoid undermining a contractor’s authority to deal in a 
businesslike manner with its subcontractors. The other is to avoid discouraging the con-
tractor from fulfilling any of several primary responsibilities: supervising, directing, and 
inspecting the work and coordinating the activities of subcontractors and suppliers. Sev-
eral court decisions have held that when owners or engineers undertake the responsibil-
ity of supervising and coordinating a contractor’s work, they have a duty to perform that 
function with skill and care and are liable for the results of that action.

On many projects, however, the owner and the engineer desire to retain a degree of 
control over the contractor’s selection of subcontractors. EJCDC documents provide two 
opportunities for the owner and the engineer to exercise judgment about the capabilities 
and qualifications of prospective subcontractors and suppliers.

The documents may require that after receipt of bids, the apparent successful bidder 
obtain the owner’s and engineer’s acceptance of those subcontractors specifically identi-
fied in the documents as being of special importance for the successful completion of the 
project. If the apparent successful bidder cannot obtain acceptance of a subcontractor 
nominee before the notice of award is given, that bidder may either furnish an acceptable 
substitute without an increase in the bid price or withdraw the bid without forfeiting the 
bid security. If the owner or engineer objects to a subcontractor or supplier after the con-
tract is awarded, the contractor is allowed an appropriate increase in the contract price 
to reflect any required substitution. The EJCDC believes that it is good practice to resolve 
the acceptability of subcontractors and suppliers before the contract is awarded and that 
the allocation of expenses resulting from rejection and substitution before or after award 
of the contract should be fair and reasonable to all parties.

Clarifying changes to contract price and time. A perfect set of plans and spec-
ifications is unlikely because changes are frequently needed either due to unforeseen 
conditions or due to the desires of the owner. Therefore, the owner should establish a con-
tingency fund to cover some unexpected changes.

A lack of clarity on the issue of changes in the work is seldom the source of conflict. 
Most contract documents clearly require that if changes are needed that affect cost or 
time, they can be effected only by a written modification to the contract. The vehicle for 
such modification is a formal change order reviewed and recommended by the engineer 
and signed by the owner and contractor.

Serious problems do arise, however, from the way in which change-order procedures 
are followed during construction. Frequently, conditions arise that make the routine pro-
cessing of a change order impractical. The stakes are high for everyone involved. The 
pressures of time and cost are often enormous, and no one needs the added pressures of 
disruption and delay that changes generate.

To provide an improved and workable procedure for handling the change-order pro-
cess, the EJCDC developed the concept of the work change directive. Earlier editions of 
the EJCDC standard documents provided that changes in contract work, contract price, 
or contract time could be made only by a change order recommended by the engineer and 
signed by both the owner and contractor. However, the EJCDC recognized that it is often 
difficult, if not impossible, for a contractor to estimate, or forward-price, the full impact of 
contract changes. This difficulty is a primary reason for contractors delaying the execution 
of change orders—or in some cases even refusing to execute them. To specifically address 
this problem, the EJCDC developed the concept of the work change directive to permit the 
contractor to proceed without delay before price and time are finally determined.
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When a work change directive form is issued, the contractor must perform the work 
as recommended by the engineer and as authorized by the owner. This form provides for 
an estimate of the additional cost and time, which the contractor cannot exceed without 
prior authorization. But because the contractor is not required to sign the work change 
directive form, the contractor’s right to request additional relief, if required, is reserved. 
When the owner, contractor, and engineer agree on the total effect of the change in the 
work, a change order properly signed by all parties is issued. Those who have used a work 
change directive report that it has significantly reduced conflicts during construction.

Another area of conflict in the change-order procedure is the basis for pricing changes 
in the work. Most standard documents provide that the value of the work covered by a 
change order will be determined in the following order: (1) by the application of unit prices 
previously bid, (2) by a mutually agreed–upon lump sum, or (3) on the basis of cost of the 
work plus a fee for overhead and profit. Because of the need to justify the cost of changes 
to higher authority or to regulatory or grant agencies, many owners require that changes 
be performed on the basis of the cost of the work. However, although many owners’ docu-
ments state the allowances that can be used for overhead and profit, the documents fre-
quently are silent, or sketchy at best, on what charges do or do not constitute “cost of the 
work” and to what “costs” the allowances or overhead and profit apply.

Clear and unambiguous definitions of these terms can prevent unnecessary conflict. 
The EJCDC documents were developed for use with contracts based on a unit price, lump 
sum, or cost plus fixed fee. As such, the documents contain comprehensive definitions of 
“cost of the work” and contain guidelines on applying allowances for overhead and profit. 
The definitions are useful in that they provide a road map for the forward-pricing of a 
change order when changes are to be performed on the basis of a mutually agreed–upon 
lump sum.

Lessening delay and acceleration problems. Another way conflicts can be read-
ily minimized is to avoid using unenforceable clauses in documents. Such clauses make 
contract administration more complex and may prompt the owner to resist settling legiti-
mate claims.

Damages for delay are a specific example of such clauses. Delay in construction proj-
ects is common. Contractors are almost invariably subject to the proposition that “time 
is money.” Delay in performing the work or acceleration to overcome the delay frequently 
results in cost increases for the contractor that far exceed the direct cost of the change 
or of the changed condition that caused the delay. For these reasons, delay damages have 
become a major factor in many litigated or arbitrated construction claims. Careful evalu-
ation of the project schedule is the basis for determining responsibility and extent of an 
excusable delay. There may be a concurrent delay over which the contractor has control, 
in which case damages are adjusted accordingly.

When the contractor causes the delay, the contract documents are usually clear and 
stipulate an amount in the form of liquidated damages to compensate the owner. But what 
about other types of delays, such as those caused by the owner or by circumstances beyond 
the contractor’s control? For example, damage from Hurricane Katrina, as shown in Fig-
ures 2-1 and 2-2. When the contract documents do not address delays beyond the contrac-
tor’s control, the courts usually hold that the contractor is entitled to recover damages.

Historically, many contract documents have contained “no damage for delay” 
clauses that preclude monetary adjustment and attempt to limit the contractor’s recov-
ery to an extension of time. Interpreted literally, these clauses may create an unreason-
able risk to the contractor. As a consequence, many courts have interpreted these clauses 
narrowly, frequently finding that the contractor should be compensated for a delay in 
situations in which the clause’s literal reading would have barred recovery. The courts’ 
reluctance to enforce “no damage for delay” clauses arises from the inequity that such 
clauses engender.
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Damage from Hurricane KatrinaFigure 2-1 

Repairs after Hurricane KatrinaFigure 2-2 

The EJCDC believes the prudent course of action is to provide in the contract docu-
ments for monetary adjustment when a delay occurs. The documents provide that (1) the 
contractor may be entitled to delay damages when the owner causes the delay and (2) the 
owner is entitled to delay damages (in the forms of liquidated damages) when the contrac-
tor causes the delay. Additionally, provisions are made for an extension of time following 
delays not caused by either party.

Allowing for unanticipated conditions. All contractors that perform work under 
fixed-price contracts determine their bids on the basis of certain fundamental assump-
tions concerning the conditions they will encounter and the effect of those conditions on 
price and time. Unanticipated conditions such as concealed subsurface or concealed phys-
ical conditions in or around existing structures can greatly disrupt project scheduling and 
otherwise increase the cost of performing the work.

The owner has an affirmative duty to disclose to a contractor information about con-
ditions that will affect cost, progress, or performance of the work. This information usu-
ally includes reports of exploration and tests of subsurface conditions that the engineer 
has used to prepare the contract documents. If the work is to be performed in or around 
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existing structures, the information usually includes the owner’s record drawings of those 
structures.

In an attempt to discourage contractors from inflating their bid prices to cover the 
contingency of unanticipated conditions, most contract documents include a “changed 
conditions” or “differing site conditions” clause that allows price or time or both to be 
adjusted when such conditions are encountered. To reduce the risk assumed under such 
clauses, however, these documents also include disclaimers concerning the accuracy or 
adequacy of the information provided and a related “site investigation” clause that requires 
contractors to make, at their own expense, all such investigations and tests as they deter-
mine necessary to prepare their bids.

Reliance on the “changed conditions” clauses and associated disclaimers, particu-
larly with respect to subsurface conditions, has not had the desired effect. Contractors 
continue to include significant contingencies in their bids to provide for unanticipated con-
ditions. Additionally, contractors’ lawyers have been successful in the courts in showing 
the inequity of a design-construction system that puts virtually all of the responsibility for 
subsurface conditions on contractors and does not provide adequate time or funding for 
them to identify those conditions properly. Stronger wording of disclaimer has not been 
an effective method for changing these results. As a result, there is a trend to require the 
owner to bear the costs when information about the subsurface does not describe the 
actual conditions.

In recognition of this trend, the last two editions of the EJCDC standard construction 
documents take a somewhat different approach to the sharing of risks by the owner and 
contractor for unanticipated subsurface or physical conditions. As previously discussed, 
the documents provide for furnishing the contractor with all information on subsurface 
and physical conditions used by the engineer in preparing the contract documents. The 
significant change is in the disclaimer for the furnished information. The documents now 
provide that the contractor is entitled to rely on the technical data contained in the fur-
nished information but not on nontechnical data, interpretations, or opinions. With regard 
to subsurface conditions, the technical data would include the boring method, location of 
borings, identification of materials encountered, level of subsurface water, laboratory test 
methods and results, and similar factual data, all as of the date(s) made.

The EJCDC believes this more equitable basis for sharing the risks for unanticipated 
subsurface or physical conditions will encourage contractors to decrease the contingency 
amounts in their bids and will reduce conflict by providing a better basis for determining 
an unanticipated or changed condition.

Design-Build Institute of America________________________
The DBIA has standard documents and forms specifically for design-build projects (see 
chapter 7). In addition, the organization has a number of specialty publications related to 
project delivery systems and design-build.

Standard Specifications _________________________________
Many agencies and organizations rely on standard specifications for their routine work. 
These standard specifications often include “contract type” provisions and, as such, can 
be used with minimal modification. However, use of the standard specifications requires 
a thorough knowledge of the contents, and, if the contents are not applicable for a project, 
supplementary general conditions or “special provisions” are needed to modify the stan-
dard. Failure to do this will result in confusion and claims.

One of the most common standard specifications used in many locations in the 
United States is the Standard Specifications for Public Works Construction (SSPWC), or 
“Greenbook,” available from the Building News Institute. Organizations and groups that 
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participated in the development of the “Greenbook” and that continue to update it include 
the American Public Works Association, the Associated General Contractors of Califor-
nia, the Engineering Contractors Association, and the Southern California Contractors 
Association. (NOTE: although the “Greenbook” originated in Southern California, it now 
has nationwide appeal.)
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Chapter 3

Prequalifying and Selecting 
Contractors

This chapter focuses on selecting qualified contractors for construction projects. Generally 
called the competitive bidding phase of a project, specific contractor selection procedures 
vary among states, entities, and projects. This chapter introduces the principal steps in a 
typical bidding process, including the steps in prequalifying contractors.

Prequalification is the selection of contractors that will be permitted to bid on a 
given project. Not every project involves prequalification of contractors; indeed, regula-
tions may not allow some entities to use prequalification.

The chapter begins with a discussion of prequalification, including its advantages 
and disadvantages. The remainder of the chapter presents the process of competitive 
bidding.

PREQUALIFICATION_________________________________________
Whether the contractor will be selected through competitive bidding with open advertis-
ing or through a limited bidding of a list of contractors, the contractor that eventually is 
awarded the project must be able to perform the work competently and effectively. The 
owner must make sure that the awarded bidder is qualified. The difference with prequalifi-
cation is that only those contractors considered to be qualified are permitted to bid.

The following discussion presents the general issues, advantages, and disadvantages 
of prequalification, as well as the steps of the process.

General Issues
The general issues involved in prequalification are discussed in the following paragraphs:

Goals. The important goals of prequalification are

To increase the probability of a successful project by selecting a contractor •	
that has the appropriate experience, adequate capacity, a strong financial 
position, a written safety program, a safe work history, a sound environmen-
tal program, proper staff and equipment, quality management, and that has 
been proven cooperative.
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To reduce the possibility of delays, cost overruns, and associated lawsuits.•	

To obtain equipment or materials that are compatible, have a proven record •	
of performance, and are from a manufacturer that will provide necessary 
service.

Regulations. For most general construction work, public entities are bound by tra-
ditional advertised bidding procedures. Often the only contractor qualifications required 
are valid licenses to perform the work and financial capability to enter into a contract by 
providing bid and performance bonds (ASCE 1990 updated 2000). Privately owned entities 
may be able to skip the competitive bid process and contract with firms with which they 
want to work. For projects that are more specialized or may have unusual characteristics, 
such as a tunnel (Figure 3-1) or an environmentally sensitive area (Figure 3-2), the regula-
tions under which public entities operate may allow for prequalification.

Local laws and regulations might also impose specific criteria for prequalification 
such as requirements for disadvantaged business participation, use of union-made prod-
ucts, disqualification of products made in specific foreign countries, and requirements for 
US-made products or components. Because of the variations in regulations, the owner or 
engineer should verify that prequalification is allowed (or possibly required).

Disqualification of a prequalified bidder. When a firm has been prequalified, it 
may be very difficult to disqualify that firm after bids are received and opened. Prequali-
fication documents should include language such as: (1) all bidders must meet the qualifi-
cation requirements detailed in the bidding documents, (2) prequalified bidders could be 
disqualified if those requirements are not met, and (3) the contractor’s prequalification 
information is required to be submitted and approved prior to the submission of the con-
tractor’s bid for the project is submitted.

Examples of other situations benefitting from prequalification. There are 
other contracting situations besides the selection of prime contractors that might benefit 
from prequalification. Some common examples are

Moffat Tunnel/Winter Park, Colo.Figure 3-1 
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Environmentally sensitive area in Mojave desertFigure 3-2 

Pipeline repairFigure 3-3 

Establishing a standing list of firms eligible for certain kinds of projects •	
(such as pipeline repair, as shown in Figure 3-3), rather than just for a single 
project

Establishing a list of subcontractors or materials suppliers, including spe-•	
cialty subcontractors (e.g., instrumentation, supervisory control and data 
acquisition [SCADA] systems, and laboratory equipment and supplies)

Continuing consultant services•	

Continuing services for construction projects of a routine nature (e.g., short •	
pipeline installations, rehabilitations, or relocations; package lift stations; 
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and short force main construction) based on established or negotiated unit 
prices

Establishing lists of materials suppliers (meters, valves, hydrants, and so •	
on)

Standing lists of prequalified contractors, subcontractors, and suppliers are usually 
valid for a specific time period, such as a year or two. Before the time period ends, a call for 
firms to submit prequalification documents is issued. Contractors may be more amenable 
to this process if the list is compiled fairly, if it is updated routinely, if there is a substantial 
amount of work to be awarded, and if the work is distributed among eligible contractors.

Another similar practice by design consultants is the naming of acceptable manufac-
turers of specific equipment in contract documents. The list is based on the requirements 
of the project and the consultant’s and owner’s knowledge and experience with products 
and suppliers.

Advantages
The advantages and disadvantages of prequalification vary with every project and must 
be evaluated to determine whether prequalification is justified. The advantages of using 
prequalification for a particular project depend on such things as location, complexity, 
timing, local bidding climate, and owner’s and design consultant’s experience with that 
particular type of project.

Advantages include benefits to bidders and owner. The owner benefits from accom-
plishing the goals of prequalification stated previously in this chapter. The owner reduces 
the time required to review and evaluate bids from unqualified bidders. It is easier for the 
owner to disqualify a bidder before bids are received than after they are opened.

Bidders and owners benefit from elimination of unqualified competition that could 
skew the bidding process by submitting unqualified low bids. Owners may save time 
over a typical full contractor selection process by using a standing list of acceptable 
contractors.

Bidders benefit from advanced knowledge of project requirements that could dis-
qualify them; thus, unqualified bidders avoid the expense of preparing a bid and save 
themselves from the possible embarrassment or aggravation of public disqualification. 
A bidder’s thorough, objective review of project requirements and its own qualifications 
could allow it to avoid the difficulties or losses that would result from contracting for work 
for which it is not qualified.

Continuing service agreements are typically used to eliminate or shorten the time-
consuming selection process. The agreements are often used when a number of projects 
are anticipated and repetition of the normal selection process would be burdensome.

Owners may save on project costs by assuming the risk and eliminating or reducing 
the need for surety bonds from prequalified contractors.

Disadvantages
Most disadvantages associated with prequalification concern criteria that do not accu-
rately evaluate a contractor’s ability to complete the work successfully. For example, an 
owner that may have had a bad experience with a contractor that used rental equipment 
may wish to eliminate contractors that use rental equipment.

Prequalification may be viewed as a subversion of the general competitive bidding 
procedures. Prospective bidders may be disqualified based on some criteria that could be 
arbitrary, contrived, or based on a purely speculative concern for avoiding potential proj-
ect difficulties. In these cases, the owner may be perceived as favoring a few contractors.
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Prequalification may increase project costs by eliminating competition among bid-
ders or by eliminating bidders that might have an innovative and cost-saving approach to 
executing the work. Disqualified bidders may be stifled in their growth if they are elimi-
nated from projects in which they do not have experience even though they may be able to 
perform adequately.

Other examples of disadvantages to potential bidders would be cases where a bidder 
is eliminated because of poor performance on a previous project that is not representa-
tive of the bidder’s current staff and ability. For example, a bidder might be disqualified 
because of previous poor performance by subcontractors, circumstances beyond the bid-
der’s control, or ill-advised actions of the owner.

Prequalification Procedure
The following paragraphs identify the steps the owner (or consultant or both) should take 
to prequalify prospective bidders for a project. These steps are presented in approximate 
order of completion, although some may occur concurrently. Usually the project design is 
complete or nearly so when the process begins.

Determine advantages and disadvantages. Review the project design and condi-
tions to determine whether prequalification is desirable for the project or for certain of its 
components. Weigh advantages and disadvantages as described earlier in this chapter. If 
the advantages clearly outweigh the disadvantages, then proceed with prequalification.

Identify critical characteristics. Identify the critical characteristics of potential 
bidders as required for the project. Set minimum acceptable criteria below which poten-
tial bidders would be disqualified. Depending on the project, the types of information to 
be submitted by the contractor include

Performance and experience references•	

Experience with similar work•	

Types of materials or equipment produced•	

Financial status (ownership)•	

Equipment owned•	

Personnel on staff•	

Utilization of a written safety program•	

Safety history including experience modification rate (EMR) and Occupa-•	
tional Safety and Health Administration (OSHA) forms.

Pending litigation•	

Bonding capacity•	

Minority business enterprise (MBE) status or woman-owned business enterprise 
(WBE) status or a description of a corporate commitment to use MBE/WBE firms. Note 
that there may be potential problems with requesting certain kinds of information (finan-
cial data, pending lawsuits) that by law are confidential. An attorney should review the 
types of information requested. Sometimes alternative information could be acceptable; 
for example, rather than providing a financial statement, a letter from a bonding agency 
might be acceptable. (NOTE: The contractor may also desire to learn the financial status 
of the owner.)

Prepare and send the statement-of-qualification form. Standard forms can 
reduce the time and expense of preparing prequalification forms and the time reviewing 
responses. One such form is Associated General Contractors of America Document No. 
220, Construction Contractor’s Qualification Statement for Engineered Construction. 
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The form should be evaluated to verify that it fits project conditions and owner require-
ments. Whichever form is used, it should clearly and precisely state which information is 
required; this will minimize the need for clarification or additional data.

The next step is to announce, advertise, and publish requests for qualifications 
(RFQs) from prospective bidders and send RFQs directly to known prospective bidders. 
These RFQs must include detailed instructions and explain precisely the minimum quali-
fication requirements. In addition, RFQs specify when prequalification decisions will be 
made and whether disqualified firms will be notified of the basis for decisions. If appeals 
of prequalification decisions are allowed, the associated procedures should be detailed.

Projects may require subcontractor prequalification as well. The RFQ should be sent 
out far enough in advance so that prospective bidders do not expend time and effort con-
tacting subcontractors that are not prequalified.

Evaluate the qualification statements. The owner or engineer usually estab-
lishes a selection team of three to seven members to evaluate the statements of qualifica-
tions. The responsibilities and authority of the selection team—that is, whether the team 
recommends qualified applicants to the decision maker or makes final decisions—should 
be clear. Team members must understand selection criteria. When qualified bidders are 
selected, the list should be sent to all applicants and an explanation for disqualifications 
sent to all disqualified applicants.

COMPETITIVE BIDDING PROCESS______________________________
The intent of the competitive bidding process is to select a qualified contractor at the most 
competitive price, which usually is the lowest bid. For this process to work, the owner 
must prepare clear, complete, and detailed plans and specifications and also clearly state 
the necessary qualifications of the contractor. Bidding instructions and requirements 
must also be clear.

The remainder of this chapter presents the main steps and documents used in the 
competitive bidding process. This section assumes the project is publicly funded; privately 
funded projects may use the procedure as well, although they may not be bound to do so 
by law.

Documents
Bidding documents are strictly used for advertising the project and giving instructions 
to the bidders. Restatement or explanation of contract or technical provisions must be 
avoided (Smith 1987). Standard Engineers Joint Contract Documents Committee bidding 
documents were listed and briefly described in chapter 2. Typical bidding documents are 
described in the following paragraphs.

Advertisement and invitation to bid. The advertisement and invitation to bid con-
tain the owner’s name, a brief description of the project, the bidding schedule, and an 
explanation of where to obtain the bidding documents. The advertisement and invitation 
are called the legal notice and are sent to contractors and placed in appropriate newspa-
pers and periodicals. If a monetary deposit is required for the bidding documents (which 
includes a complete set of plans and specifications), the amount should be specified. Plans 
may also be available for viewing, but not removing or copying, in the owner’s or consul-
tant’s office or other agency’s plan room.

Instructions to bidders. The instructions to bidders detail the steps necessary to 
submit a bid and vary from project to project. Instructions generally include documents 
that must be completed, information that must be given, deadline for bid submittals, bid-
opening procedures, and contract-awarding procedures. If a prebid conference is sched-
uled, the date and time should be included in the instructions and it should be specified 
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whether this meeting is to be mandatory or not. Instructions should also suggest strongly 
that bidders visit the project site.

Bid form. The bid form lists the line items of the project and the basis for the bid 
(e.g., cubic yards, lineal feet, lump sum). The basis should be standard measurements used 
in the industry. The form also has spaces to list totals for each item and the grand total of 
the bid.

Bidder qualification. This information is required by the owner to ensure that bid-
ders are qualified and able to complete the project. A list of subcontractors and their quali-
fications may also be required. Typical qualification information was discussed previously 
in this chapter. It is suggested that a requirement to return completed bids on this form be 
enforced for ease of tabulating results in a consistent manner.

Bid security and bonds. The bonding amount required is usually 5 percent of the 
bid, although it may be higher. A bid bond form is usually included in the bidding docu-
ments, although most bond agencies use their own forms.

Addenda. During the course of bidding, bidders may raise issues that need clarifica-
tion. If one contractor receives such clarification or if errors are found that need to be cor-
rected, all bidders must receive the clarifications or corrections. Official addenda are sent 
to bidders, and the bidders must acknowledge receipt, usually by signing the addenda as 
received and submitting them with the bid.

Bid Opening, Evaluation, and Award
The following procedures are performed by the owner or consultant on behalf of the 
owner.

Bid opening. The time to open bids must strictly be observed; late bids should be 
treated as if they were never received (Smith 1987). Normally bids are randomly selected 
and opened and the grand total read aloud. The receipt of addenda and other required 
forms are often announced at the opening. A bid tabulation form listing bidders is filled out 
with the prices; bidders can be given a copy of the blank form to fill out as bids are read. 
An official bid tabulation should be sent to all bidders.

The process described above represents a public utility bid-opening procedure; pri-
vately held management companies operating municipally owned utilities or privately 
owned utilities may follow alternative bid-opening procedures.

Bid evaluation. Assuming the low bidder has complied with bidding instructions 
(especially that the bid was signed), the next step is to verify the bid. If it seems too low, 
considerably less than the next lowest bid, the bidder should be asked to verify the bid. If 
the bidder has made a verifiable mistake, the bid may be withdrawn. Forcing the bidder to 
perform at the quoted bid is rarely to the owner’s advantage. If the low bid is valid, the bid-
der’s qualifications are verified according to preestablished criteria. The owner or consul-
tant may desire additional information or clarification from the contractor, but this should 
be limited to valid requests related to the project.

The owner normally reserves the right to reject all bids, but this typically happens 
only if all bids come in over the budget or there are substantive irregularities in several 
of the low bids. If, during the bidding process, serious errors in design are revealed, bid-
ding should be stopped before completion and all bids returned. If only one bid is received, 
the owner should return the bid unopened or be prepared to accept the bid if it is within 
the budget and the bidder is qualified (Smith 1987). Negotiating with the low bidder for a 
reduced quote or revised project scope is a tricky issue and is done less often with pub-
lic projects than with private projects; other bidders might have legal grounds to protest. 
In short, negotiating should be avoided, but if circumstances warrant negotiating, a con-
struction contract attorney should be involved.
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If the lowest bid is withdrawn or the bidder is found to be unqualified, the next low-
est bid is evaluated and the bidder’s qualifications reviewed. However, bids are valid for 
a specific time period, and if more time is needed, an extension must be approved by the 
bidder.

Contract award. The successful bidder is officially notified with a notice of award, 
and the contract documents are issued for signing. The contractor usually has a set period 
of time to execute the documents. When contract documents are signed and then coun-
tersigned by the owner, the contractor is sent a set of the signed contracts and a notice to 
proceed. The notice usually establishes the effective date of the beginning of the contract 
time.
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Alternative Project Delivery

Owner Construction Management•	

Third-Party Construction and Program Management•	

Multiple Prime Contracts•	

Design-Build and Turnkey Construction•	

Construction Management at Risk•	

Section II
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Chapter 4

Owner Construction 
Management

Some degree of management is required of each of the participants involved in the design 
and construction of any engineered project—the owner, the design consultant, and the 
contractor. This chapter examines owner construction management, which refers to an 
owner that assumes all the responsibilities except for the final design and construction of 
the project.

characteristics and activities
With owner construction management, the owner has made a decision to be the principal 
member of the project team. This form of management may vary from utility to utility, 
depending on staff capabilities. For this discussion, the owner is assumed to be active 
in all phases of the project. Specific owner activities are discussed in the following 
paragraphs.

The owner guides the design consultant and makes certain that the completed proj-
ect will serve the intended purpose. The owner is more involved in the final design and 
often performs many tasks such as soliciting bids on the work, awarding the contract, and 
interpreting all details to the contractor with a minimum of assistance from the design 
consultant. Owner construction management can facilitate the use of multiple prime con-
tracts, as discussed in chapter 6.

After awarding contracts, the owner must assume additional responsibilities 
including

Progress meeting facilitation•	

Submittal reviews•	

On-going schedule review and adjustment•	

Construction inspection•	

Materials testing•	
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Evaluating contract changes that may be required•	

Negotiation for and documentation of change orders•	

Reviewing contractor’s submittals for labor expended and materials installed •	
for progress payments

Throughout the construction period, safety on the jobsite must be a top priority. As 
contract administrator, the owner must make sure the contractor is following safety reg-
ulations, such as the scaffolding shown in Figure 4-1. Because of the owner’s additional 
exposure under this form of management, the owner must be protected both contrac-
tually and by appropriate insurance coverage. An insurance consultant could be a wise 
investment.

The contract between the owner and contractor should have an established com-
pletion date and identify any interim schedule requirements. In order for the contractor 
to stay on schedule, the owner must perform its own responsibilities (such as submit-
tal reviews, materials testing, and inspection) in a timely manner. Materials testing and 
inspection expectations should be clearly identified in the contract documents. As work is 
completed, the owner assembles record drawings from contractors, as well as operations 
and maintenance manuals from both contractors and equipment suppliers. These must 
be carefully filed and preserved for use in developing ongoing maintenance programs 
and general operating procedures required for the completed facility. The owner should 
request that O&M manuals be provided in both hard copy format and electronic format. 
Dual media are becoming commonplace for equipment suppliers. The owner may also 
need to negotiate maintenance contracts for complex equipment, for units such as eleva-
tors for which the safety of the public is a special consideration, or for equipment (such as 
heating, ventilating, and air conditioning [HVAC] equipment) where the owner’s staff likely 
does not have expertise.

Contractors following safety procedures (courtesy Aurora Water)Figure 4-1 
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Each construction management activity shares tasks in common: problem identi-
fication and alternative selection, cost estimation, project approval, preliminary design, 
final design, construction, closeout, and final asset entry. To control all of this activity, the 
owner must develop internal systems that permit the necessary communications among 
all groups, particularly construction management, engineering, finance, purchasing, and 
records. All of the systems must have access to information concerning the current status 
of the work during planning and throughout construction.

staff requirements and responsibilities__________________
When a utility decides to perform the construction management phase of a project, the 
availability and expertise of its staff must be considered. Even with relatively simple proj-
ects, construction management can take extensive staff time. Construction management 
itself is an art as well as a science, and a good practitioner is usually one who has much 
experience.

The owner usually performs an evaluation of staff availability and expertise during 
the planning phase of the project. A typical evaluation involves three steps.

Estimate the number of hours and type of expertise involved for each phase of 1.	
the project.

Compare the results to the existing staff’s availability and expertise.2.	

Determine whether existing staffing is adequate, new staff (temporary or perma-3.	
nent) should be hired, or another method of contract administration should be 
used.

Table 4-1 shows an example of following these steps. In this case, the owner has 
adequate staff to cover all aspects of the project except for some engineering personnel 
needed after the preliminary approval stage.

No rules of thumb have evolved to help estimate the time involved in project man-
agement. However, experience at a utility in Michigan indicates that for projects between 
$50,000 and $5,000,000, project management costs for design may range from 0.5 to 3 per-
cent of the total project cost and project management for construction services may range 
from 5 to 10 percent of the total project cost. The high end of these ranges is more typi-
cally associated with the lower valued projects because they are typically less efficient to 
manage, and there is a base level of project management tasks and responsibilities that are 
required regardless of the project size. These ranges should be used only as rough guid-
ance because the level of effort for project management services is dependent on many 
variables, including the expertise of the staff, scope of services provided, size of the utility, 
size and complexity of the project, and the experience and competency of the contractor. 
The best way to arrive at good estimates is to compare the current project to similar past 
projects. To help with the estimation, the following paragraphs describe the owner’s staff 
responsibilities during the project phases.

Planning
Project planning begins with identifying a system problem, infrastructure need, or system 
improvement to be addressed by a future capital project. Planning is typically completed 
by the owner’s engineering or administrative division. For larger municipalities, a plan-
ning department may exist to serve in this role. To be effective, planners should seek 
input from all the utility’s divisions, including operations, engineering, administration and 
human resources, and finance, as well as from customers, when developing proposed proj-
ect lists.
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Example of estimating project staff requirementsTable 4-1	

Activity
Administration and 

Planning
Purchase and 

Finance Engineering
Maintenance and 

Operations

Tot Stf Req Tot Stf Req Tot Stf Req Tot Stf Req

Concept-project  
development

400 400 0 200 200 0 200 200 0 100 100 0

Preliminary design 100 100 0 80 80 0 400 400 0 40 40 0

Scheduling 40 40 0 80 80 0 80 80 0 0 0 0

Cost estimating 40 40 0 80 80 0 80 80 0 40 40 0

Preliminary approval 80 80 0 40 40 0 80 80 0 0 0 0

Final design 100 100 0 80 80 0 600 200 400 40 40 0

Approvals and permits 80 80 0 0 0 0 120 80 40 0 0 0

Solicitation of bids 0 0 0 40 40 0 80 40 40 0 0 0

Award of contract 20 20 0 20 20 0 40 20 20 0 0 0

Construction activity 60 60 0 60 60 0 800 300 500 100 100 0

Closeout 40 40 0 40 40 0 200 100 100 40 40 0

Total 960 960 0 720 720 0 2,680 1,580 1,100 360 360 0

Tot = total time required per activity in hours.
Stf = staff time available in hours.
Req = required additional time (design engineer and/or new employees) in hours.

The individuals or team tasked with planning responsibilities will facilitate develop-
ment of proposed capital project lists and a means to prioritize future projects. Projects 
that are determined to provide the most value to the system or mitigate a system defi-
ciency should be implemented first.

Initial project planning should include identifying and evaluating alternatives, esti-
mating costs and personnel requirements, and determining financial capability. This study 
may be completed by owner’s staff or a consultant depending on the size of the project 
and expertise available within the owner’s organization. Results of the preliminary study 
should help the utility decide if the owner can manage the project. The study will include a 
description of the project’s scope and budget and will serve as the basis of design.

Design
A project management team is usually charged with selecting the design consultant (see 
chapter 15 for the selection procedures). Once selected, the management team must estab-
lish a procedure for working with the consultant, usually by establishing a particular staff 
member to serve as contact for the consultant.

The staff contact person is usually empowered to make decisions for the utility as far 
as the design is concerned, unless the question is beyond that individual’s power or abil-
ity to answer. If such a question arises, the contact member finds the staff member who 
can provide the answer. The contact member is also responsible for setting up the neces-
sary meetings between the consultant and the management team or with any other staff 
member. The staff contact usually facilitates in-house review and approval of plans and 
specifications.

During the final design phase, the owner may wish to contract for surveying, geotech-
nical assessment, and similar services required by the designer and required to permit an 
early start of actual construction. Utility permits can be obtained during this period so 
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that buried pipe installations can be completed early to maintain the overall program and 
schedule. The owner may also assign the responsibility for obtaining some of the required 
regulatory approvals for the project.

Usually the contract and bidding documents are prepared by the consultant. Chap-
ter 2 discusses use of EJCDC documents; however, the owner may have standard contract 
documents such as general conditions and instructions to bidders it prefers to use. Like-
wise, the actual bidding, including a prebid meeting and site visit for prospective bidders, 
may also be conducted by the owner or the consultant, depending on the owner’s prefer-
ence. Previous chapters discuss bidding procedures in detail.

Construction Services
With owner construction management, the owner has several responsibilities during the 
construction phase. The owner must provide staff who have the time and qualifications 
to expedite, not hinder, construction. The main categories of responsibilities of the owner 
project manager are as follows:

Perform required inspections.•	

Perform (or subcontract) materials tests.•	

Process progress payment requests.•	

Provide contractor with plan and contract clarification (respond to requests •	
for information [RFIs]).

Review shop drawings and other submittals along with the designer.•	

Conduct and attend preconstruction and construction progress meetings.•	

Coordinate with owner’s staff and customers as needed. Construction may •	
involve shutting down of processes at a plant, shutting down a customer’s 
service, temporarily shutting off fire protection, or may impact system opera-
tion in other ways. The project manager should facilitate all construction 
impacts with affected parties.

Make sure that the owner’s employees perform their tasks safely when on-•	
site. Any possible unsafe working methods on the part of the contractor’s 
crews or subcontractors should be reported to the contractor. (NOTE: Exactly 
how much the owner is responsible and liable for jobsite safety should be 
reviewed by legal and insurance experts.)

Review contract changes and process change orders.•	

Process contractor pay requests.•	

Prepare (or review) record drawings (also called •	 as-builts).

Obtain or develop O&M manuals and procedures.•	

Facilitate training of owner’s staff by coordinating, scheduling, and staffing •	
the appropriate number and timing of training sessions.

Furnish certification of completeness to the contractor and applicable regu-•	
latory agencies.

Develop punch list and prepare other required contract closeout docu-•	
mentation.

With owner construction management, special training for the owner’s staff may 
be required, in particular for the construction observers or inspectors. Construction
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Installation of water tank (courtesy Aurora Water)Figure 4-2 

inspectors must be aware that their primary responsibility is to see that the project is com-
pleted in compliance with the requirements of the contract documents. In other words, 
the owner’s construction inspectors should not change the design in the field. Following 
clearly established procedures for change approval is important.

Construction inspectors should also be trained to keep a detailed daily diary of prog-
ress. Such diaries are often crucial in settling disputes, as well as in solving field problems. 
Photographs or video should be taken regularly. Good construction photographs show the 
site before work has begun as well as work in various stages and at different angles, such 
as the installation of a water tank in Figure 4-2. Useful photographs should also show the 
date and scale of objects in the picture, such as in Figure 4-3, where two workers in the 
picture provide scale to a plant expansion.

Items to be noted in daily progress diaries include

Construction activities•	

Staff on-site (owner and contractor)•	

Equipment on-site•	

Safety concerns•	

Site conditions and weather•	

Materials tests conducted•	
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Inspections summary•	

Problems encountered, who was informed, and how problems were resolved•	

Items that could impact the project cost, schedule, or both•	

Pay items and quantities if it is a unit price contract•	

Contractor downtime and reasons•	

With multiple prime contracts (see chapter 6) or special equipment contracts, the 
owner must coordinate delivery and installation with the other contractors. Coordination 
may be assigned to one of the contractors through the construction documents. These 
types of contracts are typically used by more experienced owners on larger projects. Mul-
tiple contracts can speed up work, give the owner more control over project quality, and 
reduce the overall project cost, but they also require more knowledge and ability.

As contracts and procurement agreements are completed, work must be inspected 
for final acceptance and contracts must be closed out. A punch list of construction items 
that need correction or changing is used to indicate items that may not be complete or that 
may require corrective work. With owner construction management, the owner’s direct 
involvement in the work should reduce the number of punch list items.

Other project closeout tasks include completion of record drawings, compiling of 
O&M manuals, and training of the owner’s staff. The owner construction manager must 
complete record drawings or receive them from the contractor and verify their accuracy. 
These drawings, together with O&M manuals on equipment units, must be filed and shared 
with operating divisions for use in developing O&M programs. Prior to final acceptance 
by the owner, the owner’s staff should be trained on operation of all new equipment and 
processes. Multiple training sessions should be provided to accommodate different shifts 
and locations of staff to be trained.

Workers involved in plant expansion (courtesy Aurora Water)Figure 4-3 
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Because each project should be viewed as a learning experience, project documen-
tation should be stored. Numerical data can be entered in an electronic database for easy 
access and comparison. Data and other documentation can be used to plan, estimate 
costs, schedule, and manage future projects. Documentation should include

Project description•	

Planned and actual completion dates•	

Unit costs for the work•	

Cash flows broken down into materials, labor, contractor, and miscellaneous •	
costs

Owner’s labor and materials costs organized by phases (study, design, con-•	
struction services)

Photo records and diaries•	

advantages______________________________________________
Owner contract administration has several advantages, particularly if the owner has 
trained staff with the necessary time to devote to the project. The following paragraphs 
present important advantages and what the owner must do to maintain them.

Direct Communication
Rather than spreading out the responsibilities among several participants, especially to 
an outside contract administrator, the owner keeps the responsibilities in-house. Commu-
nication between owner and contractor is more direct without another participant acting 
as a go-between. The owner’s staff is more familiar with all the utility’s systems and can 
reduce the potential for problems.

For this advantage to work, the owner must maintain open and direct lines of com-
munication within its own organization as well as between its staff and the staffs of the 
principal designer and contractor. Direct communication (see chapter 14) facilitates final 
design, construction, early completion, acceptance, and startup of the new facility or 
installation.

Smoother Process for Final Design and Approval
When the owner is more involved in the project from the start, particularly if its staff 
performs preliminary design, the owner has developed a stronger conceptual image of the 
project. With a strong concept, the owner can better communicate its goals and require-
ments for the project, which helps both the final design and construction.

When the owner is actively involved in the design process, the owner may be able to 
obtain permits to arrange subsurface explorations and analysis, site clearing and similar 
activities, and possibly excavation. The need for rights-of-way can also be determined, and 
legal and contractual activity can be expedited.

Timely processing of design, changes, and shop-drawing approvals is essential. It is 
important throughout the construction phase of the work, but it is especially important 
at the beginning because of the greater volume of information that must be approved to 
allow work on the contract to begin and the difficulties that can occur with inadequate 
planning. The active owner is in a better position to complete these reviews.
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Improved Resolution of Construction Problems
Many problems that arise during construction are a result of differences in interpreting 
plans. The owner that has been active in the preconstruction and construction phases can 
more readily resolve such differences. If changes to the design are needed, the owner can 
work directly with the design consultant rather than working through the construction 
manager. If a cost increase is involved, the active owner can more readily decide its merits 
and means of funding.

Involvement of Operating Personnel
The active owner’s personnel who will operate and maintain the facility can more eas-
ily be involved from the beginning. This involvement can have a number of advantages, 
including the following:

Early development of the team concept by the owner’s personnel can increase •	
open communication.

The availability of persons knowledgeable in the owner’s requirements, oper-•	
ations, and fiscal limitations can ensure the intended detail in design, proper 
interpretation of the contract documents in plan review and approval, and 
timely solutions for day-to-day problems that arise during construction.

Operations staff who have been involved in the work are in a better position •	
to bring the new facility online in the shortest possible time, to keep unsched-
uled downtime in this critical period to absolute minimum, and to assist in 
training required additional workers.

Operations staff actively involved during construction will ensure the fin-•	
ished product successfully meets the design intent, the utility’s standards, 
and the needs of the operations staff for operation and maintenance.

Operations staff actively involved during construction will increase the util-•	
ity’s understanding of all aspects and intricacies associated with the project. 
This understanding is important once the utility takes ownership of the proj-
ect upon completion.

DISADVANTAGES___________________________________________
The main disadvantage of owner construction management is the staff time required. Most 
utilities cannot take staff away from normal day-to-day tasks. Similarly, project manage-
ment requires special skills, experience, and resources that existing staff may not pos-
sess. If the owner’s staff does not have adequate time available to meet the needs of the 
project, either their involvement in the project is reduced to a level that negates many of 
the advantages or the work they were originally hired to do will suffer.

The owner assumes more of the risk of the project when the owner serves as proj-
ect manager. Furthermore, an outside project manager may have a more objective view of 
the project or may bring broader experiences that might allow more creative and efficient 
problem solving.

Chapter 5 discusses an option for an owner that does not have a staff with adequate 
time, expertise, or experience to perform contract administration, that is, the use of a con-
struction management firm.
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Chapter 5

Third-Party Construction 
and Program Management

Capital delivery projects such as those shown in Figures 5-1 and 5-2 have become increas-
ingly complex. Some projects are simply large, but others may be multifaceted with 
several projects being managed and delivered simultaneously as a program. In other cir-
cumstances, the project owner’s staff may not have enough time, expertise, or experi-
ence. In all these cases, the owner may hire a third-party program management (PM) firm, 
construction management (CM) firm, or PM/CM firm to perform contract administration. 
This chapter presents characteristics of a project managed by a PM/CM firm, advantages 
and disadvantages of using such a firm, project participants’ responsibilities, and contract 
administration procedures.

characteristics_ _________________________________________
There is a variety of models by which a PM/CM project can be configured. These range 
from one extreme under which the owner essentially delegates all responsibility for deliv-
ery of the project to the PM/CM to a continuum of gradually increasing owner responsibil-
ity. These latter cases typically incorporate some element of an integrated team of owner 
and PM/CM personnel.

A project owner may contract a CM firm for its special expertise in the construction 
phase of a project or engage a PM firm to assist with all elements of the delivery, including 
project controls, predesign, environmental compliance and permitting support, design, 
and construction. A PM/CM quite often does not provide final design or construction ser-
vices; the owner contracts directly with the design consultant and the construction con-
tractor. The PM/CM firm does maintain a peer relationship with the design consultant and 
the construction contractor performing the work. There are also administrative ties among 
the design consultant, the construction contractor, and the construction manager. Again, 
however, the range of services provided by a PM/CM may vary significantly, depending 
upon the owner’s preference for delegation of responsibilities. Literature developed and 
distributed by the industry trade groups (e.g., Project Management Institute, Design-Build 
Institute of America, and Construction Management Association of America) describes 
multiple variations of these models and is a reliable resource for in-depth descriptions and 
assessments of the variants.
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Pump stationFigure 5-1 

Membrane water treatment plantFigure 5-2 
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Whereas a PM may have a wide range of responsibilities encompassing all aspects of 
the project, a CM’s main responsibility is to perform contract administration during the 
construction phase of a project. The CM’s responsibilities include observing construction, 
scheduling inspections, resolving field problems, and processing change orders and prog-
ress payments.

advantages and disadvantages__________________________
Proper capital project delivery requires a commitment of time and a high level of expertise 
and experience. Appropriate staffing and management can make the difference between a 
successful project and one less than successful.

The owner of a project must determine whether its staff has the time, expertise, and 
experience to provide proper project delivery management. In chapter 4, a simple method 
of making such a determination was discussed. If the owner determines that its staff does 
not have the time, expertise, or experience to perform project delivery management, the 
owner may hire the additional staff required or retain the services of a PM/CM firm.

Either of those two options requires funding, and the owner must look at the econom-
ics of the options. For example, if the owner hires new staff, the cost of benefits and other 
overhead must be included in the cost of the new staff to the project, and the owner must 
think about what happens to the staff after the project is completed. Will they become per-
manent employees? If so, permanent positions must be justified. If additional staff is hired 
on a temporary basis, it may be difficult to find qualified people.

Advantages
The main advantages of hiring a PM/CM firm are

Expertise and quality of staff•	

Cost savings•	

Quality control•	

Risk management•	

Expertise and quality of staff. As discussed earlier, PM/CM firms specialize in 
delivery of capital projects and maintain staffs that are focused in this area. Accordingly, 
PM/CM firms generally have a larger selection of personnel, with varying degrees of expe-
rience and specialty expertise, from which to staff a project or program.

Cost savings. Retaining the services of a PM/CM may be less expensive to the owner 
than using the owner’s staff time required for contract administration or hiring additional 
staff. The cost of the PM/CM may also be considered part of the capitalized cost of a proj-
ect or program and could be covered under the project financing mechanism, such as 
bonding. Staff time may or may not be so covered.

A PM/CM firm, through its expertise and experiences with the type of project to be 
constructed, is generally able to help control project costs. If the PM/CM is retained early 
in the project, it can add its expertise in the planning and design phases, when most of the 
decisions affecting major cost are made. In particular, the PM/CM can help with contract 
packaging and selection, project staging and sequencing, and financial modeling and rate 
setting.

Quality control. During design and construction, the PM/CM may be more objective 
than the owner. The PM/CM may have a wider range of experiences and can better antici-
pate and deal with potential problems than can the owner. 

Risk management. By hiring a PM/CM, the owner transfers some of the project risk 
to that firm. The PM/CM can be held responsible for the project quality and cost conse-
quences of its work as contract administrator.
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Disadvantages
The PM/CM does add another participant to the construction process, which may require 
additional administration and coordination by the owner. A poorly performing PM/CM 
creates many problems for the owner, in which case owner contract administration would 
be preferable.

responsibIlities and procedures__________________________
The following discussion assumes that the PM/CM has been hired for contract admin-

istration during the construction phase, as is frequently the case. For a discussion of PM/
CM responsibilities in other phases of a project, refer to chapter 8.

Owner
The owner must clearly establish the responsibilities of the design consultant, construc-
tion management firm, and contractor. Without a clear understanding, tasks will go undone 
and conflicts will inevitably occur.

The owner, having decided to hire a PM/CM, goes through the same procedure as 
with selecting a design consultant. Those procedures are discussed in chapter 15. The 
important thing for the owner to remember is to hire the PM/CM well before the construc-
tion is scheduled to begin. The PM/CM must have enough time to become familiar with the 
project, as well as to organize its staff. On complex projects, this lead time could be any-
where from several weeks to several months.

During the construction phase, the owner depends on the PM/CM for day-to-day con-
tract administration of the project, especially the coordination and communication func-
tions. The owner must provide the staff necessary to perform several duties, such as

Resolving field problems•	

Reviewing and approving changes•	

Processing pay requests•	

Attending construction progress meetings•	

Observing startup and testing•	

Providing staff for training•	

Program or Construction Management Firm
The program or construction management firm’s specific responsibilities vary consid-
erably from project to project. As always, these responsibilities must be clearly estab-
lished and agreed to by all participants. For example, Figure 5-3 shows the inspection of 
scaffolding.

The important responsibilities that must be established include

Field authority or line of authority for making decisions•	

Inspections and materials testing•	

Construction monitoring•	

Environmental and safety protection•	

Community relations•	

After being hired by the owner, the PM/CM must become thoroughly familiar with 
the project, including

Drawings and specifications•	
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Scaffold inspectionFigure 5-3 

Contract conditions•	

Site conditions•	

Owner’s current systems, especially at connection points within and without •	
the project

The PM/CM usually has a site representative (also called the resident manager or 
project manager) who is always at the project and who is responsible for contract admin-
istration, coordination, and communication. These responsibilities are largely the same as 
discussed in chapter 4 for owner contract administration. However, there are some differ-
ences as can be seen when the following list of PM/CM responsibilities is compared with 
the list in chapter 4, such as

Perform required observations and inspections.•	

Coordinate inspections to be performed by owner’s staff.•	

Perform (or subcontract) materials tests.•	

Process progress payment requests from contractor (to be submitted to •	
owner).

Provide contractor with plan and contract clarification, if within the PM/CM’s •	
abilities; otherwise refer the question to the owner or design consultant.

Conduct and attend construction progress meetings.•	

Make sure that the PM/CM’s employees perform their tasks safely when on-•	
site. Report any possibly unsafe working methods on the part of the contrac-
tor’s crews or subcontractors to the contractor. (NOTE: Exactly how much 
the PM/CM is responsible and liable for jobsite safety should be reviewed by 
legal and insurance experts.)

Review contract changes and process change orders to be approved by •	
owner.

Prepare (or review contractor’s) record drawings.•	
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Furnish certification of completeness to the contractor and applicable regu-•	
latory agencies.

The PM/CM’s primary responsibility is to see that the project is completed as 
described and required in the contract documents. All design or other changes must be 
approved by the owner and design consultant.

As discussed in chapter 4, construction inspectors and observers should also be 
trained in keeping a detailed daily diary of the progress. Chapter 4 also includes a list of 
the events that should be recorded in the diary. The PM/CM usually retains diaries and 
other records, rather than giving them to the owner. In the event of a dispute, the PM/CM 
may be required to give a copy to the owner and other participants.

The PM/CM normally works with the owner to develop the punch list of final comple-
tion items. The PM/CM usually prepares the as-built drawings to be given to the owner.

Design Consultant
The design consultant usually does not perform construction management but does per-
form the other typical tasks required of the designer, including

Shop-drawing review•	

Design change review and approval•	

Field problem resolution•	

The design consultant rarely has a site representative on a PM/CM-managed proj-
ect. However, the designer should have a staff contact available at all times during 
construction.
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Chapter 6

Multiple Prime Contracts

Multiple prime contracts (MPC) construction refers to a project that has more than one 
construction firm contracting directly with the owner. In some US states, MPC is required; 
such a situation is referred to as state-mandated MPC construction. The two principal cat-
egories of MPC are the state-mandated MPC and the construction management approach. 
This chapter discusses each of these categories and looks at the advantages and disadvan-
tages of multiple prime contractors versus a single prime contractor.

multiple prime contracts project management__________
Particularly with complex projects such as a treatment facility, one approach is to use mul-
tiple prime contractors. As with all projects, the owner must select an effective contract-
ing approach to complete the project on time and on budget and to meet specifications. 
With MPC, the owner contracts specific portions of the project to specialty contractors, 
most often in the following categories or trades:

General construction•	

Electrical•	

Heating, ventilation, and air conditioning (HVAC) or mechanical•	

Plumbing•	

The MPC approach is better suited to medium- to large-scale projects, mainly because 
of the increased management costs for the owner. MPC is very attractive when the bidders 
for the project do not have the size, resources, and track record to prove their ability to 
handle the entire project successfully and independently. If such a case occurs, splitting 
the project into smaller pieces can be advantageous to the owner.

State-Mandated MPC
Separate prime trade contractors are required in New York and North Carolina, among 
other US states. In North Carolina, for example, state-mandated prime trade construction 
is required if the value of the work involved in a particular trade is in excess of $40,000. 
Some states also allow single prime bids, in which case the owner would be allowed to 
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accept either the low single prime bid or the low multiple prime group bid, whichever pres-
ents the lowest overall cost to the owner.

As mentioned earlier, the normal contract categories are general construction, elec-
trical, HVAC, and plumbing. Even though the prime trade contractors directly contract 
with the owner, the general contractor usually coordinates all construction activities on a 
project. The general contractor needs to work closely with the prime contractors to ensure 
that all work is scheduled properly and installed and completed as specified, within cost 
and schedule constraints.

In addition, the owner typically hires a consultant or engineer to provide design and 
management services. In this case, the proper flow of information (though not necessarily 
authority) for an MPC project would be as shown in Figure 6-1. Figure 6-2 illustrates the 
flow of information if the project also has a construction manager.

The state-mandated MPC approach complies with laws and regulations that govern 
municipal procurement and awarding of contracts. All of the construction, materials, and 
equipment are awarded on the basis of competitive fixed-price bids. Other types of con-
tracts discussed in this manual, such as design-build or guaranteed maximum price, may 
not comply with such laws. The following text presents an example of using MPC to sat-
isfy such laws.

Example. The project was to build a water treatment plant with a 6-mgd (22,700 
m3/d) capacity producing clarified water (0.5 ntu) from a high-turbidity river water supply 
for the San Patricio Water District in Ingleside, Texas. The project included all treatment 
plant process components: buildings, aboveground and belowground piping, process con-
trol and instrumentation, pumping, electrical, water storage tanks, sludge-handling facili-
ties, and all site improvements.

The time available from the beginning of final design to completion and operation of 
the plant was 34 weeks. A consulting engineer completed the preliminary design work. The 
engineer then joined the owner’s staff—acting as owner’s staff, acting as owner’s repre-
sentative, and coordinating the work of the multiple prime contractors. The MPC approach 
was selected because of the time limitations and the need for targeted process equipment 
selection. Equipment selection was critical because it controlled building dimensions, 
underground piping sizing and location, electrical requirements, and other factors.

Owner

Engineer

General Contractor

HVAC
Contractor

Electrical
Contractor

Plumbing
Contractor

Typical flow of information for multiple prime contractorsFigure 6-1 
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Owner

Engineer

Construction Manager 

Specialty
Contractor

HVAC
Contractor

Specialty
Contractor

Specialty
Contractor

Equipment
Contractor

Electrical
Contractor

General
Contractor

Plumbing
Contractor

Typical flow of information for multiple prime contractorsFigure 6-2 

Separate contracts were issued for
Flocculation and settling process equipment•	

Filtration equipment•	

Pumps and motors•	

Underground piping, site work, and building and process unit foundations•	

Building, electrical, piping and process unit installation, and storage tanks•	

The owner and engineer were concerned about potential disagreements among con-
tractors as to responsibilities. This concern did not turn out to be a problem, though, 
because the owner was involved on a direct and continuing basis. The advantage of includ-
ing equipment manufacturers and construction personnel early in the process resulted in 
time and cost savings.

Construction Management MPC
The difference between construction management MPC (CM-MPC) and state-mandated 
MPC is that in the former case the owner has more flexibility on how to organize a proj-
ect. In a project using the construction management approach, the project construction 
manager (CM) works with the owner and the design consultant or consultants to divide 
the project into a number of logical procurement and construction contracts for separate 
bidding. The CM may also be hired earlier in the project and may assist the owner in select-
ing the design consultant. Whichever is the case, the CM more closely manages the work 
of the trade contractors, particularly with respect to scheduling.

The following examples illustrate the CM-MPC approach.
Example 1: Oregon. A firm provided CM services on a $106 million plant project 

in early 1978. Originally scheduled as a five-year project, the time frame was extended to 
seven years to accommodate the owner’s ability to finance the project. Design services 
were provided by seven separate firms. The project was subdivided into 33 contracts for 
construction and procurement of equipment and materials.

Only one significant claim was filed; it was settled for $37,000. Despite the funding-
imposed delay in project execution, the project was completed in early 1985 at a total 
cost less than the original budget estimate. Demonstrated savings equaled the fee for CM 
services.
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Example 2: Utah. A firm provided planning, design, and construction management 
services for a $110 million wastewater treatment facilities construction project. The proj-
ect was divided into 17 construction and 8 equipment procurement contracts.

A benefit of subdividing this large project into smaller construction and equipment 
procurement contracts was a great flexibility in scheduling. Working with a number of 
contractors made it easier to meet the owner’s changing needs. Rather than a single firm 
having to make major scheduling revisions as timing changes became necessary, contrac-
tors were able to adjust their individual schedules more easily. This approach enabled 
the CM to accommodate a number of funding delays, as well as one funding acceleration, 
without disrupting the overall program.

Example 3: Tennessee. A firm provided scheduling contract administration and 
inspection services for $94 million worth of facilities construction. The program was 
divided into 91 construction contracts. At the midpoint of the program, construction bids 
on 38 contracts, representing $30 million in construction value, were $10 million below the 
budget estimate, allowing the addition of 12 construction packages to the total program.

characteristics of mpc projects__________________________
The following paragraphs examine the characteristics, advantages, and disadvantages of 
MPC projects compared to projects using a single general contractor. The characteristics 
are typical but may not apply to every project.

Total Contract Price
The total contract price is often lower with the MPC process. Single prime contractors 
incorporate the subcontractors’ bids and apply additional markups for bonds, insurance, 
overhead, and profits. This increased cost could vary significantly from project to project; 
but generally the increased markups can be as much as 5 percent of the total contract 
price, which can be significant on large projects. Another possible reason for the lower 
price with MPC is the increased involvement of the design consultants and the owner 
with the contractors to improve communication and reduce misunderstandings. The MPC 
process allows earlier involvement of specialty contractors and equipment and material 
suppliers, which also tends to keep prices lower.

Separate and Smaller Contracts
Smaller contracts allow more contractors an opportunity to bid on the job. The result 
is a more competitive bidding climate and often a chance for more local contractors to 
become involved in the project. This not only can reduce project costs, but it also may 
enhance community relations.

Smaller contracts usually allow contractors to estimate project costs more precisely. 
The need for a large general contingency fund is reduced because individual contractors 
each have a clearly defined contingency. Contractors have more control, which may reduce 
the overall expense of contingencies.

The use of MPC is inherent to the fast-track process, in which construction can 
begin before design is complete. Typically, construction contracts for preliminary site 
work, foundation, and other underground work (Figure 6-3), plus procurement contracts 
for items of equipment requiring long lead time, are awarded early in the process, while 
design continues on superstructure, exterior finishes (Figure 6-4), final landscaping, and 
other parts. With proper scheduling and management, total project time and cost can be 
significantly reduced through the use of a multiple-contract fast-track approach.
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Preliminary site work (courtesy Aurora Water)Figure 6-3 

Finished exteriorFigure 6-4 

Bid Shopping
Bid shopping is a process in which the general contractor solicits lower quotations from 
the various subcontractors after its own bid is submitted to the project owner. The multiple 
prime contracting method prohibits postbid shopping by general contractors. Bid shopping 
can result in an “auction,” which could drive the price of the subcontractors’ work down 
to a point where they cannot financially perform. Although the project owner faces no 
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financial repercussions, the project sometimes suffers from reduced quality. Some states 
require that subcontractors’ bids be listed if they are greater than a certain amount.

Prepurchased Equipment
The MPC approach may require significant up-front planning. In the early phases of the 
project, the project team can prioritize projects needs, for example, equipment items that 
have a long lead time. Such planning can reduce the duration of construction contract—
and the cost of contractor overhead—resulting in an earlier completion of the entire 
project.

Early purchase of equipment can also assist the designers in preparing more com-
plete plans because specific equipment dimensions, performance, electrical requirements, 
and other parameters are known. This knowledge helps the owner plan for operations and 
maintenance of the equipment (staffing, parts inventory, lubricants). It makes it easier for 
the owner to obtain assistance from the equipment supplier’s staff; suppliers are more 
eager to contribute their energies, ideas, and time to a contractor that has made a commit-
ment to purchase equipment.

With the CM and MPC approach, the early planning and subdividing of the project 
into various contracts promotes improved long-range planning.

Design Costs
Design costs tend to be lower with the single prime contractor method approach. Multiple 
prime contracts require the design engineer to define distinct separations of work to form 
a contractual basis with the multiple prime contractors. Additionally, the design engineer 
must create a separate bid and proposal form for each prime contractor.

However, it is important to note that MPC encourages increased involvement of the 
design consultants and owner. Furthermore, MPC promotes earlier involvement by spe-
cialty contractors and equipment and material suppliers, which may contribute to lower-
ing costs.

The MPC approach often requires the design engineer to focus more on the details 
of the project in order to deal with each prime contractor. Such focus can result in plans 
that are more complete and have fewer errors. Any additional design costs are not usu-
ally significant relative to the overall cost of the project. However, additional costs might 
be more than compensated through reduced overall costs and by the value offered in the 
early involvement of contractors.

Contract Administration
Contract administration costs may increase if the multiple prime contracting method is 
used. Under the MPC approach, the owner and engineer must work with each contractor 
separately with regard to progress meetings, shop-drawing review, pay requests, change 
orders, claim and disputes, and general coordination.

Claims and Disputes
There tend to be fewer claims and disputes from a project under single prime contracting. 
Single prime contracting allows the owner to deal with a maximum of two other parties in 
the face of a contractual dispute—the engineer and the single prime contractor. Multiple 
prime contracts become very complicated when one contractor delays another or when 
any of the multiple prime contractors becomes insolvent.

If multiple contractors are used, it is less likely that large claims on a project will be 
generated. Although one or several contractors might need to make a claim, each claim 
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may be smaller than the claim made by a single prime contractor because each of the 
smaller contractors will have a smaller piece of the project.

Claim settlement or negotiation (chapter 13) is based on communication between 
the parties and their mutual desire to reach agreement on the claim. It is easier to reach 
this mutual agreement when small claims, rather than large claims, are presented for 
negotiation.

Quality Control
Quality control can be easier with the single prime method for several reasons.

The general contractor becomes another responsible party in the shop-drawing •	
review and coordination process.

The general contractor is responsible for the quality control of all of the fin-•	
ished work product.

The owner has one party to hold responsible for quality control.•	

In the event of damaged work, it is not the owner’s responsibility to prove •	
which contractor damaged the work.

No price tag can be placed on quality. Needless to say, any method chosen must 
create a project of high quality in order to meet the owner’s needs. Although higher qual-
ity may be easier to achieve under the single prime approach, it can still be achieved by 
using multiple contractors, although additional coordination and effort are required by the 
owner and engineer.

The concept of total quality management (TQM) can be used in construction to allow 
every supervisor and worker the opportunity to contribute more actively to the successful 
completion of the work. TQM stresses the importance of customer-supplier relationships. 
The CM approach is also based on effectively managing these relationships. TQM empha-
sizes the efforts of the team, rather than those of the individual (as does the CM approach). 
And, perhaps most important, both systems underscore the need for open communica-
tions and continuous improvement.

Communication and Coordination
Communication between the general contractor and respective subcontractors is often 
easier with the single prime contracting method. However, the direct line of communica-
tion between the owner, the engineer, and separate primes is improved in the multiple 
prime contractor process. More direct and focused coordination meetings are necessary 
under the multiple prime contractor process.

Most general contractors are accustomed to coordinating all work activities at the 
jobsite. General contractors are experienced in performing their own work activities as 
well as in coordinating a large number of suppliers and subcontractors. Therefore, overall 
project coordination tends to be better with the single prime contracting method.

Cash Flow Management
Multiple contracts can reduce cash flow constraints by allowing the owner to match the 
work placed under contract to the availability of funds. Given the high costs of borrowing 
money, this advantage can also reduce interest costs.
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general qualifications and procedures_________________
For an MPC project to be successful, the owner, engineer, construction manager, and con-
tractors should meet certain qualifications and follow certain procedures, as discussed in 
the following paragraphs.

Adequate Experience
The owner, engineer, and construction manager should be experienced in working under 
an MPC approach and must be adequately staffed. The owner, engineer, and CM in the 
multiple prime contract approach are taking on much of the scheduling, coordination, and 
control responsibilities that would normally be performed by a single prime contractor. 
To be performed well, these tasks require a great deal of experience. Failure to perform 
can lead to increased claims for interference and delay, extension of schedules, and an 
increased number of incidents among contractors when liability and responsibility lines 
become blurred. For projects with a cramped or tight project site or schedule, scheduling 
problems tend to increase.

Increased management costs may have to be justified to a utility’s governing board. 
Costs should be shown to reduce overall contract price, reduce change orders and dis-
putes, and reduce overall construction time.

MPC projects are particularly challenging for a general contractor (as opposed to a 
single prime contractor) because the general contractor has to determine a realistic and 
accurate schedule for the overall project. Obtaining scheduling information from other 
prime contractors may be difficult. The owner should schedule meetings to be attended by 
all prime contractors to be certain that each contractor realizes the need for full coopera-
tion and to provide schedule information essential to the overall planning and execution 
of the work.

In all projects work must be scheduled logically to avoid having multiple contractors 
in the same work space and to avoid having to do work over. The electrical contractor, for 
example, might want to start installing duct banks as early as possible. These duct banks 
typically run all over the project site. If, however, the project is an entirely new one, it will 
be necessary for the electrical contractor to wait until the appropriate time to install duct 
banks. In this case, a number of preceding tasks must be completed before duct work 
begins. Site grading, sewer and drain installation, structural excavation, and structural 
backfill are some of these tasks. The owner or CM must be careful in working with con-
tractors to ensure their schedules meet the needs of the overall project team. In both new 
and expansion projects, it is crucial to sequence contractor schedules carefully.

reference_________________________________________________

Crawford-Mason, C. and Lloyd Dobyns. 
1994. Creating a Quality Company: 
Progress, Wisdom, and the Deming 
Philosophy. New York: Random 
House.
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Chapter 7

Design-Build and Turnkey 
Construction

The term design-build refers to a construction method that uses a single entity for both 
the design and construction of a proposed facility. Turnkey is a term often used inter-
changeably with design-build; however, in the context of this chapter, turnkey implies that 
a single entity provides not only design and construction but also such additional services 
as financing, ownership, and/or operations and maintenance. Traditional services such 
as startup, operation and maintenance manuals, and staff training could be part of either 
design-build or turnkey.

Design-build has been used in the private sector for industrial facilities, petrochemi-
cal plants, and other projects for a century or more; in fact it has been used in public sector 
work for probably as long but under a slightly different form. When a developer constructs 
a new housing tract, often the water and wastewater utility lines are installed and paid 
for by the developer and then turned over (dedicated) to the local municipality or water 
agency for operation and continued maintenance. The facilities are designed by the devel-
oper or developer’s engineer to owner standards, reviewed by the owner, and inspected. 
The construction is performed by the developer or a contractor retained by the developer. 
This is really design-build, although it may not be recognized as such. It is just in a differ-
ent form.

For projects implemented by the public agencies themselves, there is on the one hand 
a natural resistance by some municipalities and public agencies to change from their tra-
ditional but very satisfactory design-bid-build approach. Legal and policy restrictions may 
also preclude alternative project delivery methods. On the other hand, modern water treat-
ment plants are now frequently using processes that involve new “packaged” technologies 
(desalting, membranes, ultraviolet [UV], and so on) for which the treatment equipment is 
a major portion of the project. Because of the differences in the layout and design of these 
systems from manufacturer to manufacturer, public agencies are either forced to make a 
technology decision early and design to it or forced to rework designs to accommodate 
the actual equipment bid by the construction contractor. The latter path tends to drive 
the decision to a design-build approach. Also many agencies may have difficulty financing 
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urgently needed improvements and will be looking to innovative ways to finance and con-
struct the project.

This chapter will describe the design-build approach as well as some turnkey 
approaches such as design-build-operate, design-build-finance-operate, and design-build-
own-operate project delivery methods. While sounding similar, these alternative turn-
key approaches offer some significantly different advantages and disadvantages over a 
straightforward design-build.

design-build______________________________________________
The owner typically considers the design-build approach in response to one of the follow-
ing conditions:

Desiring single-point responsibility for design, construction, and •	
performance

Regulatory pressure to be operational by a specified date•	

Desire to know the final cost prior to the start of major design and •	
construction

Convenience of proceeding with construction before completion and approval •	
of final construction plans (fast-tracking)

An unwillingness to design around a single supplier’s equipment or pro-•	
cess or incur redesign costs if a different supplier’s equipment is eventually 
selected that does not closely match that used for the base design

An opportunity to potentially save money•	

The design-build entity can be any of the following (Siegel 1995):

A company that can perform design and construction in-house, in other •	
words a company that has both construction and design engineering staff in 
its organization

A joint venture between an engineer performing design services and a con-•	
tractor performing construction

A general contractor or specialty contractor that subcontracts design to an •	
engineer

An engineer who subcontracts construction to a contractor•	

A developer or entrepreneur who subcontracts both design and construction•	

A design-build project is approached slightly differently from the conventional 
design-bid-build method described in chapter 1. Rather than provide the construction 
contractor with a complete set of plans and specifications, the owner will provide the 
design-build entity with a 10 to 30 percent design development package that will include 
performance specifications and specific design and material requirements. The purpose is 
to let the design-construct entity use its experience and ingenuity to complete the design 
and construction in the most cost-effective manner while still conforming to the project 
specifications. A question that often arises, however, is how are quality and life-cycle costs 
considered? This issue will be discussed later.

Before an agency begins a design-build project, it is important to check with the 
agency’s legal counsel to determine if such a project delivery method is legal in confor-
mance with agency policy and if there are any limitations on the procurement procedure, 
e.g., qualification-based selection (QBS) acceptable or competitive bid pricing required.
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The Procurement Process
The procurement of a design-build team begins with the owner producing a procurement 
document that includes the project criteria and the procurement criteria. The project 
criteria document includes the project description, design and performance criteria and 
requirements, capacity and storage requirements, specific equipment requirements (type, 
acceptable manufacturers, redundancy), suggested layout, access for maintenance, prin-
cipal construction materials, and so on. The procurement criteria document will include 
all of the procurement requirements, scope, proposal format, method of selection, sched-
ule, minority business enterprise/woman-owned business enterprise goals, date due, pre-
proposal/bid meetings, and so on—similar to the traditional approach.

As a rule, this procurement document represents a 10 to 30 percent design effort. If 
the design is carried beyond the 30 percent level or so, the design-build teams will not be 
able to offer as much in terms of cost savings based on their ingenuity. Conversely, if the 
document and criteria are not adequately defined, the owner will likely have some sur-
prises at the end. The cost to prepare the document is a function of the level of detail. A 
caveat to consider is that the owner’s preferences must be in the requirements or criteria or 
the owner cannot expect them to be included in the project. Preparation of the document 
takes time and experience. If the owner does not have the experience and staff availabil-
ity in-house, an experienced consultant should be retained. This consultant should agree 
not to be a part of any of the design-build teams. The consultant should be retained to act 
as the owner’s independent advisor (sometimes termed the owner’s engineer) throughout 
the process to completion of the construction and startup.

The procurement can be undertaken in several ways—most commonly as a two-step 
or one-step process. The two-step process is a qualification-based selection process with 
the agency sending out requests for qualifications from prospective design-build teams. 
The agency, along with the independent consultant, reviews the submittals with an empha-
sis on the experience of the designers and the constructors, experience working together, 
satisfactory reference checks, insurance, financial strength, and concepts of the project 
design that is being recommended. Typically, the teams can provide a response to this 
RFQ in about four weeks. The agency should spend time reviewing the submittals care-
fully and selecting three to four firms that have the best qualifications and meet the needs 
of the agency the best. The agency should then send a request for proposal (RFP) for 
design-build of the project. The criteria document sent out with the RFQ can be updated 
based on what was presented; however, the agency should be sensitive to not divulge any 
thoughts and ideas of the individual proposers. Should there be anything that is definitely 
undesirable, then it should be stated. The RFP should state the form of the bid price, pre-
liminary designs and layouts, estimated annual operating and maintenance costs, annual 
consumables for chemicals and power, submittal of equipment list with manufacturer, 
bonds, and other types of certifications that would be required in a conventional design-
bid-build project. If the design-build team is to secure the permits and provide the environ-
mental documentation, that should be so stated. The document should also indicate the 
method of evaluating the cost—construction cost only (not recommended) or life-cycle 
costs. If life-cycle costs are to be evaluated, the criteria should be stated—power cost, 
discount rate, escalation, period of evaluation, and so on. In the response to the RFP, the 
design-build teams will need time as they will have to do additional design and secures 
quotes from subcontractors and material suppliers. An allowance of at least two or three 
months should be given for this process. In some instances, owners will pay a stipend to 
each design-build team that prepares a proposal to partially cover the cost to prepare the 
bid. The agency should follow up and verify if the selected design-build teams will actu-
ally plan on submitting a bid. If not, the next team on the list should be sent an invitation 
to ensure there are at least three bids.
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In the one-step procurement, the RFQ step is eliminated, and the owner goes directly 
out for firm bids or a guaranteed maximum price. Although an owner might be tempted to 
go directly to the one-step process initially, the two-step process has benefits in that the 
owner has some input on the qualifications and experience of the design-build team before 
receiving bids as there will be great pressure to take the low bid. The one-step procure-
ment method is also far less attractive to the design-build bidders. Preparation of a design-
build proposal requires much effort and cost for the bidder. Using the two-step approach, 
each bidder knows that its team has been qualified and is only competing against two or 
three other teams. This process reduces the risk of an unsuccessful tender and makes the 
required effort more worthwhile and the project more attractive. With the one-step pro-
curement, some teams that might provide greater value may decline to bid if they see the 
field is too wide (often termed a cattle call).

The owner will need to evaluate the proposals along with the quality of the materials 
and equipment proposed to be incorporated into the project. To ensure quality, the project 
should be evaluated on a life-cycle basis using the criteria stated in the RFP. The evalua-
tion may also include a sensitivity analysis that considers the importance of each selection 
criteria. When the evaluation is completed, the owner is ready to make a recommendation 
to the governing board for action.

Design and Construction Phases
Once the design-build contract is awarded, the design-build team will start to prepare 
a detailed design similar to that in the design-bid-build process. To facilitate the review 
of the design, weekly or at least biweekly meetings between the design-build team and 
the owner and independent consulting engineer should occur. Using this approach, owner 
preferences and design choices can be worked out on the spot and calculations reviewed 
efficiently. All final drawings and calculations should be stamped and sealed by the profes-
sional engineer who was in charge of preparing the drawings and calculations. The own-
er’s independent consulting engineer should review all the drawings and calculations.

Of course, if there are any changes to the criteria, a change order will likely be 
presented. Equipment submittals (shop drawings) are typically required, and they should 
be reviewed for compliance with the project requirements and proposal. Shop drawings 
and submittals should be signed by the design-builder. O&M manuals, startup and 
commissioning checklists and procedures, and any other submittal typically requested in 
a conventional design-bid-build can be requested and reviewed.

Usually while the design development is occurring, the design-build team is looking 
to start work on some portions of the project—usually the clearing and grubbing, grading 
and excavation, basic foundations, and so on. These drawings will be prepared first and 
should be approved promptly so that work can begin. For the design-build team, the pur-
pose of the design drawings is primarily to get the project constructed and there may be 
several versions of a particular drawing issued as the construction progresses. The owner 
should clearly specify that a consolidated set of the drawings is required at the end of 
the project for record drawing purposes. If environmental permits are required, this will 
slow down the start of construction. It is anticipated that the owner will have a resident 
engineer and inspector(s) on-site during the construction to monitor the installation and 
ensure that the construction conforms to the criteria and acceptable practice. This service 
is usually provided by the independent consulting engineer.

Commissioning and Startup
The commissioning and startup part of a design-build project is no different from that in 
the conventional design-bid-build. If the owner wishes to have the operating staff trained or 
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be involved with the construction oversight, this would be spelled out in the procurement 
documents. The design-build process does not limit the owner in any way.

Change Orders
One of the benefits of design-build is that usually there are fewer change orders. Typical 
changes that could occur on design-build projects include unforeseen site conditions and 
owner-specified value-added changes (owner betterment). Design errors and omissions 
are borne solely by the design-builder.

Permits
All of the permits to implement the project are typically included in the design-build con-
tractor’s scope of work, but some could be secured by the owner (or the independent con-
sulting engineer under contract to the owner). Environmental compliance (environmental 
impact statement or its state equivalent document) could be obtained by the owner before 
the design-build contract procurement process begins. However, there is a possibility 
the project description used in the environmental compliance document may not exactly 
match what the design-build contractor will actually propose or construct. Such a discrep-
ancy could lead to problems, although once an environmental document is approved, put-
ting through an amendment to make minor changes should be noncontroversial as long 
as the changes to the design beyond the original approval are not substantial. However, in 
the city of Stockton, Calif., a lawsuit was filed by a local citizens’ group, the Sierra Club, 
and the League of Women Voters claiming the city’s privatization contract violated the 
state’s environmental compliance laws (CCCOS 2005). The city’s contract was basically 
an operations and maintenance contract for the city’s water, wastewater, and stormwater 
utilities that included design-build of capital improvements to the wastewater treatment 
facility. The appellate court concurred with the citizens’ group, and the city eventually 
rescinded the contract. It is important to emphasize this case was not about design-build 
but was rather about the issue of privatization of the utility system itself and whether the 
contract complied with the state’s environmental laws. But Stockton’s experience does 
point out the importance of an owner carefully identifying and following all of the legal 
requirements.

Types of Payment Terms
The traditional payment method with public works projects is lump sum with payment 
based on estimated completion. A contractor provides a schedule of values for payment 
purposes. This method would be applicable for design-build projects as well. If the costs 
cannot be adequately defined at the time of project initiation, the payment could be on 
the basis of cost plus a fixed fee with the design-builder’s “books” open. Cost-plus-fee 
contracts allow the owner to pay the actual cost to design and construct. The owner and 
design-build contractor negotiate a fixed fee added to this cost. The fixed fee can be a lump 
sum amount, percentage of the estimated total cost, or guaranteed maximum price. Cost-
plus contracts require the owner to manage the projects closely so costs are justified and 
do not exceed the budget.

It is also possible to include cost sharing between the owner and the design-builder 
for projects that ultimately cost less than the guaranteed maximum price. Similarly there 
could be liquidated damages for operation and maintenance costs that exceed bid values. 
There is ample flexibility.
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Types of Projects
Design-build may be used on almost any type of project—large or small. Water utili-
ties throughout the United States have used this approach very successfully. In general, 
design-build is best suited for those projects that are straightforward (e.g., storage res-
ervoirs) and those that are based on a proprietary process. Examples include membrane 
treatment facilities and UV and ozone disinfection systems. For instance, Valdosta, Ga., 
used design-build for expansion of a water treatment facility from 15 mgd (55,700 m3/d) 
to 22.5 mgd (85,200 m3/d) that incorporated ozonation and air stripping for hydrogen sul-
fide removal. Examples of the successful use of design-build for smaller facilities also 
abound. The city of Norco, Calif., used design-build to construct a 1.5-mgd (5,678 m3/d)
(approximately) iron, manganese, and hydrogen sulfide treatment facility for groundwater. 
The West Basin Municipal Water District has used the design-build approach to construct 
a 3.5-mgd (13,250 m3/d) advanced water recycling facility in Carson, Calif. The city of 
Corona, Calif., used design-build for the construction of the 10-mgd (37,850 m3/d) Temes-
cal desalter for groundwater treatment. Other projects are elevated steel reservoirs (Fig-
ure 7-1), and ground storage reservoirs (Figure 7-2). Design-build is less well-suited to 
complex plant retrofits where there are more unknowns and more logistical factors and 
interfacing with an existing operating facility is required. It is also less well-suited where 
the owner wants to be more “hands-on” through the project.

Limitations
Not all states allow public agencies to use the design-build approach. In 2006, 5 states out 
of the 50 prohibited design-build (AIA 2006). A privately owned utility is usually not as 
constrained by bid laws.

Elevated steel reservoirFigure 7-1 
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Ground storage reservoirFigure 7-2 

Advantages and Disadvantages
A summary of the advantages and disadvantages of the design-build project delivery sys-
tem is presented in Table 7-1.

To start the design-build process, the design level should be in the range of 10 per-
cent to 30 percent. Frequently a preliminary design report is all that is needed along with 
a carefully prepared procurement document. This will allow early initiation of the project 
and save the owner duplication of the design costs. The process leaves the selection of the 
equipment up to the design-builder so long as it meets the performance and procurement 
requirements unless the owner has specific equipment standards (e.g., to be consistent 
with other facilities). Leaving the equipment selection up to the design-builder transfers 
the performance risk onto the design-builder. However, the requirements must be care-
fully specified by the owner or the owner’s independent consulting engineer to ensure 
equipment with suitable quality and available support is supplied.

The Federal Highway Administration (FHWA) prepared a comprehensive national 
study to evaluate the effectiveness of design-build contracting and made a report to Con-
gress (FHWA 2006). The study looked at the quality, cost, and schedule among other 
things. On average, the managers of the design-build projects surveyed (there were over 60 
responses) estimated the process reduced the overall project duration by 14 percent and 
reduced total cost by 3 percent. The same level of quality was maintained in both conven-
tional or design-build delivery methods. These results were for highway projects, however, 
not water infrastructure projects. A review of a number of design-build water infrastruc-
ture case studies in the literature indicates that the FHWA values are conservative.

A study by Sanvido and Konchar reported by the city of Phoenix (Phoenix 1999) 
indicated that design-build was 12 percent faster than traditional design-bid-build and 
7 percent faster than construction manager at risk. The work by Sanvido and Konchar was 
for a building not a water facility, however. The city’s study concluded that for the 80-mgd 
(302,830 m3/d) [320-mgd (1,210 m3/d) ultimate capacity] Lake Pleasant Water Treatment
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Advantages and disadvantages of design-build project delivery systemTable 7-1	

Advantages Disadvantages

Single point of contact and single source responsi-
bility for design, construction, and performance.

Final cost is known before project starts.
No change orders for error and omissions; change 

orders only for unforeseen conditions and 
owner betterment.

Ability to fast-track and compress delivery sched-
ule.

The contractor’s experience and ideas are brought 
to the design.

Overall cost reduction.
Level of design completion for initiation is re-

duced.
Avoids redesign for changes in equipment supplier 

that often occur in conventional procurements.
Guaranteed performance.

May be limited by state law.
Procurement must be carefully planned and undertaken.
Bid evaluation is more time-consuming and more complex.
Quality can only be ensured by significant involvement of the 

owner or owner’s independent consulting engineer in the 
procurement, evaluation, design, and construction. The 
design engineer’s primary duty is to the contractor and not 
to the owner and thus there is a tendency to try to minimize 
construction costs wherever possible, possibly at the ex-
pense of quality or operability.

Design-build does not eliminate the cost for design reviews or 
inspection.

Life-cycle cost savings may be difficult to substantiate.
Record drawings may be complex or lacking if the design is 

issued incrementally to fast-track construction or only to 
meet the contractor’s needs. This problem can be addressed 
through proper specification.

Plant, a schedule using alternative delivery methods like design-build would save 6 months 
in a schedule that would take 50 months in a design-bid-build delivery system for the treat-
ment plant and 4 months savings for the pipeline portion of the project. The cost savings 
ranged from 9 percent to 16 percent over conventional design-bid-build.

turnkey construction____________________________________
Turnkey construction, as defined in this manual, is design-build with add-ons. These add-
ons may include any or all of the following: financing, operation, or operating and mainte-
nance. Some of the more common variants are

Design-build-operate (DBO)•	

Design-build-finance-operate (DBFO), or design-build-operate and maintain-•	
finance 

Design-build-own-operate-transfer (DBOOT)•	

All of these alternatives listed include design-build, so the procurement procedure 
and most of the advantages and disadvantages presented above for design-build are appli-
cable to these turnkey methods and will not be repeated. Any significant differences are 
described below. It should be noted that the term operate could also include maintenance 
of the equipment and facilities as part of the fee either as a lump sum or a cost reim-
bursable. An alternative could have the maintenance and repair of equipment made the 
responsibility of the owner. But the owner should understand that any violations of per-
formance standards that are attributable to the owner’s lack of timely maintenance or 
replacement become the owner’s responsibility. For that reason alone, it is recommended 
that the DBO contractor have the maintenance and repair responsibilities within the con-
tractor’s scope.

Design-Build-Operate (DBO)
Under the DBO form of delivery system, the design-build contractor is also responsible 
for operating the facility for a specified period of time, which could vary from 1 year to 
20 years or more. Where the period of time extends for several years, cost escalators are 
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built into the contract. The bid proposal could include an annual cost for the operation 
and maintenance, or it could be structured to be a fixed annual cost plus a variable cost 
for each acre-foot or every million gallons produced. Under an agreement to operate for 
a specified period, the design-builder has an incentive to use equipment that is high qual-
ity and has an excellent track record for reliability and durability. The advantage with 
this delivery method is the design-build entity now has full responsibility for the design, 
construction, and continued performance of the equipment and the project. For a DBO 
contract with a 10-to-20-year-or-more operating contract, the operation and maintenance 
costs are very significant and, in some cases, exceed the construction costs. As such, the 
design-build-operate entity will likely use higher quality materials and focus on designing 
the facility to minimize operation and maintenance costs over the contract period rather 
than focusing on minimizing the construction costs as is the tendency with design-build. 
There may be a tendency for the DBO entity to try to minimize the “residual” value of 
the infrastructure at the end of the contract period by deferring maintenance. The owner 
will therefore still need to closely monitor the quality of the design and construction and 
then, later on, the performance of the facility when the time is close to the end of the con-
tract period as there is a tendency to “let things slip” since the design-build entity will be 
imminently out of the contract. Contract provisions should include periodic testing by the 
owner of equipment efficiency, quality of maintenance, and so on. A number of recent proj-
ects that have used this form of project delivery are described below.

City of Seattle Public Utilities. The City of Seattle Public Utilities (city) used the 
DBO approach for the 120-mgd ( 454,250 m3/d) Tolt Water Treatment Facility. The city did 
the predesign report and the environmental permitting and was planning on proceeding 
with the traditional design-bid-build at a cost (1998 present worth) of $100 million for con-
struction and $56 million for 25 years of operation and maintenance. The city decided to 
move forward with DBO providing the result was at least a 15 percent cost savings. The 
contract provisions required a 21 percent minority business enterprise goal with 8 percent 
of that to woman-owned businesses. The city put out two proposal schedules: Proposal A 
to meet current and reasonably anticipated regulations (considered the base for compari-
son with design-bid-build) and Proposal B to meet current regulations but take a very con-
servative look at the future (at that time) of the Enhanced Surface Water Treatment Rule 
and other long-term enhancements including possible ozonation.	The best and final costs 
for Proposal A ranged from $83 to $108 million and for Proposal B ranged from $103 to $124 
million. All costs were net present worth 1998 dollars (Seattle 2008). The results clearly 
demonstrated the cost savings for the DBO delivery method. Construction started in 1998 
and was completed in 2000 (Seattle 2008).

The city used a DBO project delivery on a second water treatment plant—the 180-
mgd (681,375 m3/d) Cedar Treatment Plant. The plant incorporated “green sustainable 
design.” The design-build-operate contractor estimated that the city saved 30 percent, or 
$50 million, over the conventional design-bid-build method (CH2M Hill undated).

San Diego County Water Authority. The San Diego County Water Authority used 
design-build-operate for the 100-mgd (378,540 m3/d) Twin Oaks Water Treatment Plant in 
San Diego County. This plant is the world’s largest submerged membrane water treatment 
facility. The authority believes the delivery method allowed the project to be completed 
one year ahead of schedule. The project was completed in 2008 (SDCWA undated).

Design-Build-Finance-Operate (DBFO)
In design-build-finance-operate, the design-build contractor provides financing in addition 
to the design, construction, and operation. The design-build team will include a financ-
ing organization in addition to a design engineer, a construction contractor, and operat-
ing staff. This type of project would be attractive to an agency that might be at or near 
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its bonding capacity or desires to reserve its bonding capacity for another type of urgent 
project. Usually public agencies are able to borrow money at less cost than a private entity; 
however, in many cases financing by the private entity can have tax advantages.

The city of Santa Paula, Calif., a community of about 30,000 people in Ventura County 
about 75 mi (120 km) north of Los Angeles, needed to upgrade its wastewater treatment 
plant to meet new regulations under a consent order from the Regional Water Quality Con-
trol Board. The city was facing $8 million in fines. The city went out to bid using a DBOF 
approach and received four bids; two entities eventually withdrew. In April 2008 the DBOF 
contractor was selected by the city council and the work began. Groundbreaking occurred 
on July 7, 2008. As of December 2008, 75 percent of the tank walls (over 4,000 yd3 (3,058 
m3) of reinforced concrete had been poured. The project is scheduled for completion by 
the end of 2010. The operations agreement is for 30 years.

The capital cost of the project is $58 million for a 3.4-mgd (12,780 m3/d) membrane 
bioreactor treatment facility with annual O&M of $2.5 million [for 2.5-mgd (9,464 m3/d) 
flow rate]. The net present value of the project is about $150 million. After the 30-year 
period, the design-build entity will continue to own the facility. The city could elect to pur-
chase it at that time or continue with an O&M contract. In the final agreement, the design-
build entity agreed to pay any of the fines imposed by the Regional Water Quality Control 
Board for not completing on time, assuming the reason for noncompliance was due to the 
design-builder.

Design-Build-Own-Operate-Transfer (DBOOT)
The DBOOT delivery method is very similar to DBOF described previously, but after the 
contract period the ownership is transferred back to the agency. Typically the facility is 
fully amortized over the period and the cost for transfer is symbolic.

standard documents____________________________________
The Associated General Contractors of America organization has standard construction 
documents related to the design-build process. The following AGC documents are avail-
able as a reference for those who are considering design-build or turnkey. State or local 
contracting requirements should be reviewed before using these documents.

Preliminary Design-Build Agreement (400). Includes a discussion of reim-•	
bursement of design expenses in the event the proposed project does not go 
forward.

Design-Build Guidelines for Building Construction (405). Explains the •	
advantages of design-build contracting and how to select a design-build 
contractor.

Standard Form of Design-Build Agreement and General Conditions Between •	
Owner and Contractor (Provides a Guaranteed Maximum Price) (410). 
Includes the terms of a formal agreement for design-build services for a guar-
anteed maximum price.

Standard Form of Design-Build Agreement and General Conditions Between •	
Owner and Contractor (Where the Basis of Compensation Is Lump Sum) 
(415). Similar to the AGG 410 but based on lump sum compensation.

Standard Form of Agreement Between Contractor and Architect (420). For •	
use by contractors engaged in the design-build method of contracting when 
contracting with an architect to provide design services.

Conditions Between Contractor and Subcontractor for Design-Build (430). A •	
companion to AGG 450 and AGC 450-1 (listed below).
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D-001 Guide to Use of EJCDC Design/Build Documents (2002)

This commentary on the use of the design/build family of documents is an essential guide to achieving 
the contracting goals of these documents. It includes guidance on preparing RFP, proposal language, 
proper use of the documents, and the preparing supplementary conditions.

D-700 Standard General Conditions of the Contract Between Owner & Design/Builder (2002).  
Use this document to allocate the basic duties and responsibilities between the owner 
and design/builder.

D-750 Standard General Conditions of the Subcontract Between Design/Builder & Subcontractor 
(2002).

Use this document to set out the general conditions of the subagreement between the design/
builder and a subcontractor providing construction services.

D-500 Standard Form of Agreement Between Owner & Owner’s Consultant for Design Professional 
Services on Design/Build Projects (2002).

Use this agreement to set the duties and responsibilities of an engineer who provides services 
directly to the owner, such as study and report phase services, preparation of the request 
for proposal, review of design/builder’s drawings and specifications, and construction 
administration services.

D-505 Standard Form of Subagreement  Between Design/Builder & Engineer for Design Professional 
Services (2002).

Design/builders use this document to retain an engineer to provide design profession 
services.

D-510 Standard Form of Agreement Between Owner & Design/Builder for Preliminary Services 
(2002).

Use this agreement to set the basic duties and responsibilities between the owner and design/
builder for preliminary services. Covering all phases including study and report, techni-
cal exhibit, and proposal. It includes standards of performance, use of documents, elec-
tronic media, study and design phase insurance, dispute resolution, and more.

D-520 Standard Form of Agreement Between Owner & Design/Builder, Stipulated Price (2002).
Use this agreement between owner and design/builder when compensation is based on lump 

sum payment, unit price, or both. This agreement also covers contract times, design/
builders’ representations, and other provisions.

D-521 Suggested Form of Subagreement Between Design/Builder & Subcontractor, Stipulated Price 
(2002).

Design/builders use this document for agreements with subcontractors where compensation 
is based on lump sum payment, unit price, or both.

D-525 Suggested Form of Agreement Between Owner & Design/Builder on the Basis of Cost-Plus 
(2002).

Similar in format and outline to D-520, this document applies to agreements between owners 
and design/builders based on cost of the work plus a fee, with a provision for a guaranteed 
maximum price.

D-526 Suggested Form of Subagreement Between Design/Builder & Subcontractor, Cost Plus 
(2002).

Similar in format and outline to D-521, this document provides for compensation based on the 
cost of the work plus a fee, with a provision for a guaranteed maximum price.

D-610 Design/Build Contract Performance Bond (2002).
Use this document to ensure the availability of funds to complete design/build contract.

D-615 Design/Build Contract Payment Bond (2002).
Use this document to ensure the availability of funds to pay for labor, materials, and equip-

ment used in design/build projects. 
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Chapter 8

Construction Management 
at Risk

With guaranteed maximum price construction management (GMPCM, also termed con-
struction management at risk), the owner hires a construction management firm (CM) to 
perform contract administration. That firm guarantees a maximum price for the complete 
project. The owner and CM agree on the price before the construction phase of the project 
begins. Any cost overruns not due to unforeseen circumstances are borne by the construc-
tion management firm.

This chapter discusses the characteristics of a GMPCM project and the differences 
from other types of construction management, particularly CM-managed projects, as dis-
cussed in chapter 6. The responsibilities of the participants in a GMPCM project are also 
presented.

characteristics_ _________________________________________
Guaranteed maximum price construction management differs considerably from the more 
traditional CM role (discussed in chapter 6), where the construction manager is an agent 
of the owner and does not provide design or construction services. In GMPCM, the owner 
instead retains the CM for its expertise in construction planning, coordination, contract-
ing, and contract administration. With a GMPCM project, the CM assumes additional risk 
and usually has more direct involvement in the actual construction of the project. The CM 
must properly estimate the construction cost for the project based on the plans and speci-
fications prepared by the design consultant. Although the owner of a GMPCM project still 
contracts directly with the contractor, the CM usually desires a voice in selecting the con-
tractors. During the construction phase, the CM must carefully schedule, coordinate, and 
control the construction process in order to keep costs within the guaranteed maximum 
price without compromising project quality.

The guaranteed maximum price does include contingencies or amounts for unfore-
seen circumstances. Changes in project size, materials, quality, site conditions, and sched-
ule could result in renegotiating the guaranteed maximum price. Generally, the more 
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specific the plans and specifications are in terms of materials, quality, site conditions, and 
schedule, the fewer changes are needed. A CM arrangement can be changed to GMPCM 
when the project has been sufficiently defined so that a guaranteed maximum price can 
reasonably be provided. The CM must be willing and financially able to accept the addi-
tional risk.

Payment to the CM is usually either a lump sum or cost plus a fixed fee. The fee por-
tion includes an amount for accepting the additional financial risk. Cost could include the 
construction manager’s costs for labor, material, subcontracts, and incidentals, as allowed 
in the arrangement with the owner.

Variations
There are also some variations of a GMPCM project depending on what role the owner 
wants the construction manager to play (ASCE 1987). In one option, the construction man-
ager can assume the role of “constructor” and construct a portion of the project with its 
own crews; the remaining work is constructed by other prime contractors that have sepa-
rate contracts with the owner. Alternatively, the CM can perform some of the work and 
contract with other trades as a general contractor would. In another option, the CM does 
not perform the actual construction but acts as a general contractor that subcontracts 
directly with the prime trades. In all of these arrangements, the design consultant has a 
separate design services contract with the owner. An administrative or peer relationship 
exists between the design consultant and the construction manager.

Comparison of Design-Build to GMPCM
Despite a similarity to the GMPCM variations, the design-build approach is different from 
GMPCM. In the design-build arrangement, the design consultant is retained by or may be 
part of the design-build team’s organization. The design-build team either designs and con-
structs the project entirely or directly contracts with the trades. Design-build is favored by 
owners that prefer a single point of responsibility for the project from design and construc-
tion to operation and performance.

Comparison of Traditional Contracting and GMPCM
With traditional contracting, the owner contracts with a design consultant to prepare the 
construction contract documents. The project is bid, and the contract is executed with the 
lowest qualified bidder. The only changes to project cost occur when there are unforeseen 
site conditions; changes in scope, schedule, quality, or type of materials; or design errors 
or omissions. Under the traditional contracting arrangement, the final project cost is not 
known until construction is complete and all claims and change orders are settled.

The principal difference between traditional contracting and GMPCM projects is the 
presence of a CM that uses its expertise in construction planning, coordination, and con-
tracting to define the construction budget and guarantee that the price to the owner will 
not be exceeded. The CM works with the owner and design consultant to arrive at the 
price, which differs from a traditional bidding phase. Based on the guaranteed price, the 
owner can determine whether the project is economically feasible.

objectives of gmpcm______________________________________
The owner of any project has three objectives: economical cost, conformance to 

expectations (quality), and on-time completion (schedule). Proper use of a CM in a GMPCM 
project can meet these objectives. The advantages and disadvantages of a GMPCM project 
can also be expressed in terms of these project objectives.
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Water treatment plantFigure 8-1 

Pump stationFigure 8-2 

In general, projects that can benefit from the GMPCM approach are complex (Fig-
ures 8-1 and 8-2). The owner may not have the staff experience or expertise to complete 
the project. A qualified CM can provide that expertise and experience with a guaranteed 
maximum price.
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Cost
Controlling the project cost is one of the principal benefits of a GMPCM project. In any 
project, opportunities for controlling cost diminish with time as the project proceeds from 
the planning stage through design and into construction. In GMPCM, the CM is retained 
early in the project. The CM’s expertise in construction, contracting, and estimating can 
influence decisions made by the design consultant to keep project costs to a minimum in a 
manner consistent with the owner’s objectives for quality and functionality.

These economic decisions generally fall in the area of materials selection, contract 
packaging, staging, and sequencing. The owner must make sure that the CM and the design 
consultant communicate, generally through constructability reviews. Cost management is 
achieved through multiple cycles of estimating, budgeting, and comparing throughout the 
design process. Of course, the CM must not usurp any of the design consultant’s responsi-
bility as a consultant in this entire process.

Once the project has been defined and developed, the CM guarantees the project cost 
at completion and manages the construction prime contractors to keep that cost under 
the guaranteed maximum. This ability to control and guarantee the costs up front before 
construction starts almost always results in lower project costs than are achievable under 
the traditional approach, even when the CM’s additional fee for risk is included. The owner 
spreads some of the financial risk to the CM. However, the owner does rely on the ability of 
the CM to perform economically for the additional cost of the CM to be justified.

Quality
Quality of the project is expressed in terms of conforming to the owner’s requirements as 
expressed in the plans, specifications, and other contract documents before establishing 
the guaranteed maximum price. Conformance to project requirements is monitored by the 
owner and the design consultant. Depending on the project organization and the owner’s 
preference, full-time on-site representation (construction observation) can be provided by 
the design consultant or performed by a third party.

As with the project cost risk, the owner spreads more of the quality risk to the CM. In 
return, however, the owner does surrender some control of the project to the CM.

Schedule
The greatest potential benefit for GMPCM is reduced project completion time through 
schedule control and management. Proper and realistic scheduling also ensures better 
cost control.

The overall project schedule can be further compressed using a fast-track approach 
that is common when the GMPCM arrangement is used. Under this approach, site work 
and foundation work (Figure 8-3) can start early, and equipment items requiring long lead 
times can be purchased early. Design, procurement, and construction activities can over-
lap much more than in the traditional approach under which these activities tend to be 
sequential.

With GMPCM projects for which the CM performs some of the construction work or 
is responsible for contracting the work, construction time may be reduced somewhat, pri-
marily as a result of reducing time required for bidding, bid evaluation, and awarding the 
contract.
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Site and foundation workFigure 8-3 

participant responsibilities by phase of project___________
Typical responsibilities of owner, design consultant, construction management firm, and 
contractor in each phase of a GMPCM project are discussed in the following paragraphs. 
Because of the wide range of GMPCM projects, responsibilities of the participants may 
vary.

Planning
With a GMPCM project, the CM may be hired to help the owner plan the project, often 
before a design consultant is chosen. The following discussion assumes the owner hires a 
CM at the beginning of the project.

Owner. When the owner has identified the need for a project, it next decides how 
the project should be managed. As explained previously, many options are available. The 
owner must evaluate advantages and disadvantages of each option, as well as any relevant 
regulatory constraints.

If the GMPCM approach is chosen, the owner then usually selects the construction 
management firm. Selection is based on the firm’s expertise and experience with similar 
projects. Because the project has yet to be designed, no CM could give a reasonable guar-
anteed price at this point. As detailed in previous chapters, selection criteria are similar 
for selecting a design consultant, a CM, and possibly a contractor (if the CM will not actu-
ally perform all of the work). Financial resources and backing of the CM in a GMPCM proj-
ect are important factors in the selection process.

During the planning phase, the owner works with the CM to arrive at an optimal 
solution to meet the owner’s needs. The owner’s responsibilities include providing access 
to staff and facilities as needed. The owner must clearly communicate its needs and keep 
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the project focused on those needs. The owner, which has hired the CM for its expertise 
and experience, should be receptive to the CM’s solutions but must also make informed 
decisions.

The owner must clearly establish the responsibilities of the CM and design consul-
tant. Compensation for the CM and design consultant is determined by a fee structure as 
described in other chapters. The CM usually has a fee for the planning and design phase 
separate from the guaranteed maximum price for project construction.

Construction management firm. The CM must endeavor to fully understand the 
owner’s needs, funding capabilities, and operations and maintenance abilities once the 
project is completed. Only with this understanding can the CM help the owner and com-
plete a successful project.

The general responsibilities of a CM in the planning phase can include

Clarifying owner needs•	

Identifying options to meet the needs•	

Estimating costs and funding possibilities•	

Helping the owner select the best option•	

Preparing reports•	

The CM may or may not advise the owner in selecting the design consultant. How-
ever, because the CM and the design consultant must work together as a team, the owner 
often involves the CM in the selection process. The CM should assist the owner in choos-
ing a design consultant qualified and experienced in both the right type of project and the 
GMPCM approach.

Design consultant. The design consultant is most often hired during the planning 
phase to help the owner and CM develop alternatives for design and to select the best 
option. Bringing the design consultant in during this phase is usually advantageous; it 
reduces the time needed for final design.

The design consultant in a GMPCM project generally has more narrowly defined 
responsibilities than with other types of projects. For example, the CM usually estimates 
costs of design alternatives and has a greater voice in selecting the best option.

Design and Bidding
With a traditional project, the owner and design consultant are the two main participants 
in the design and bidding phases. With GMPCM, the construction management firm also 
participates and may actually manage procedures.

Owner. During the design phase of a GMPCM project, the owner’s responsibilities 
are largely the same as with other types of projects. The main difference with a GMPCM 
project is that two entities other than the owner—usually the design consultant and the 
CM—are involved in the design. As with all phases of a project, the owner must clearly 
define the responsibilities of each participant before beginning work. The owner best 
assists the CM and design consultant by being open, direct, and available for review, for 
approvals, and at other decision-making points in the process.

Construction management firm. The CM’s main responsibility during design is to 
bring its construction management experience to the design process so that the best pos-
sible design is reached consistent with the owner’s budget. The owner may give the CM 
responsibilities during the design phase that the owner usually performs, such as manag-
ing the design consultant’s work or conducting bidding.

The CM must clearly understand its authority and responsibilities for design and bid-
ding. The CM must perform with the interests of the owner foremost in mind. There is a 
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potential for disagreement between the CM and the design consultant because of different 
opinions on the design, and the CM is obliged to reduce that potential.

Whatever the specific GMPCM arrangement, the CM works closely with the consul-
tant on design and must be available for review of the consultant’s work on a timely basis. 
However, the CM should not manage the design consultant’s work and staff.

Often with GMPCM projects, as soon as the design is final or even sooner if feasible, 
portions of the project such as site clearing or equipment ordering may begin. Of course, 
because the project is built at a guaranteed maximum price, that price will have to be 
agreed on before such work begins. Some risks exist in beginning the project before design 
is final, and the CM may build in additional contingencies in price to cover the unknown.

The CM and owner must also decide the extent of the CM’s direct participation in 
construction work. This decision is usually based on the CM’s expertise and experience. 
The CM usually handles the bidding phase of the project, using the plans, specifications, 
and contract conditions prepared by the design consultant.

Design consultant. Forms of the contract documents (drawings, specifications, 
contract conditions) prepared by the design consultant under the GMPCM approach are 
not much different from those prepared under the traditional approach. It is important to 
indicate that the GMPCM approach will be used, so that the general contractor or prime 
contractors understand and recognize the role and responsibility of the CM.

If the CM will construct all or part of the work by retaining prime contractors 
directly, the contract documents are “packaged” differently—generally by means of trade 
subcontracts. The design consultant must work closely with the CM to identify individual 
contracts to ensure there are no gaps in work. Any such gaps might slow work later in 
the project. Under the GMPCM arrangement, the CM would be liable financially in such a 
case.

During the design phase, after the guaranteed maximum price has been established, 
design consultants sometimes try to perfect or better the design, for example, by specify-
ing slightly better-quality material or perhaps specifying that a concrete slab be another 
inch thick to be conservative. Unless the initial decision is incorrect, the CM usually resists 
these types of changes; obviously the guaranteed price must be based on a set final design. 
Project expenses can become higher than expected as a result of such changes in specifi-
cations, which will make it difficult for the CM to control the budget.

However, after the guaranteed maximum price has been established, if better mate-
rials or methods are discovered that will increase the project “value” or reduce long-term 
maintenance or operating costs, it is the duty of the design consultant to bring those dis-
coveries to the CM’s attention. The CM should then secure the owner’s approval with an 
appropriate increase in the guaranteed maximum price for the project.

If the project is on a fast track, the design consultant might have to work with deci-
sions made early in the project, perhaps even before the design consultant was hired. 
This situation often creates difficulties because the designer may have to work with less-
than-perfect decisions or have the owner and CM agree to changes in these decisions. The 
owner and CM must weigh options, which usually come down to a choice between spend-
ing more money or taking more time.

Construction
As with other phases, the construction phase responsibilities in GMPCM projects vary 
according to contractual arrangements. In particular, the CM’s duties vary from project 
to project. The following discussion presents typical responsibilities for each of the main 
participants. Major differences from traditional and other nontraditional projects are also 
presented.
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Owner. The owner of a GMPCM project relies heavily on the CM to represent its 
interests during the construction phase. However, the owner is ultimately responsible for 
both quality and cost of the project and performs several duties, such as

Resolving field problems•	

Performing inspections as required•	

Reviewing and approving changes•	

Processing pay requests•	

Attending construction progress meetings•	

Construction management firm. The construction management firm is broadly 
responsible for the quality and cost of the project. The CM may be more involved in actual 
construction of the project, depending on the role the owner wants the CM to play. Specific 
responsibilities vary considerably from project to project. As always, these responsibili-
ties must be clearly established and agreed to by all participants.

Important responsibilities that must be established include

Inspections and materials testing coordination•	

Construction monitoring and management•	

Shop-drawing review•	

Field authority•	

Design-change review•	

Progress-payment approvals•	

Permit and environmental compliance monitoring•	

Community relations•	

The CM has a site representative (resident manager or project manager) who is always 
at the project and who is responsible for coordination, communication, and scheduling.

Design consultant. The design consultant in a GMPCM project usually does not 
perform construction management but does perform other typical tasks required of the 
designer including

Shop-drawing review•	

Design change•	

Field problem resolution•	

Inspection•	

The design consultant may not have a site representative on a GMPCM project; how-
ever, the designer should have a staff contact available.

Contractor. The general contractor of a GMPCM project may or may not be the 
construction management firm. If not, the contractor’s responsibilities depend on which 
contracting approach is selected, as discussed in earlier chapters.

Postconstruction and Operations and Maintenance
The contract between owner and CM in a GMPCM project should clearly state the respon-
sibilities of all participants in the postconstruction phase. A project is rarely considered 
complete when installation is finished. Startup, testing, training, and other tasks are very 
important to the success of the project. The CM must include in the guaranteed maximum 
price the costs of these tasks.
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Chemical feed system, a gas chlorinator (Figure 8-4  Opflow 2010)

Owner. The owner typically makes staff available to participate in the testing and 
startup, prepares a punch list of unfinished tasks, and performs final inspections. The 
owner’s staff is also trained in O&M procedures by the CM, the contractor, the equipment 
suppliers, and/or the design consultant.

Construction management firm. The CM usually coordinates startup and testing. 
For a typical treatment facility this can include

Constructing flow bypass systems and recirculation systems for equipment •	
testing

Obtaining chemicals for testing chemical feed systems (Figure 8-4)•	

Arranging for disposal of test fluids•	

Testing alarms, variable-speed equipment, and mechanical, electrical, and •	
instrumentation equipment

When equipment is thus checked, it must be started up and operated for a specified 
period of time before it can be considered acceptable. The owner and design consultant 
may periodically observe performance during this testing and validation period. Some 
design consultants specify this validation period to be as long as 30 full days.

The owner has final approval before a facility is put into actual operation. The CM 
is usually responsible for assembling facility O&M manuals and equipment user manuals 
from suppliers.

Design consultant. The design consultant typically has fewer responsibilities dur-
ing the postconstruction phase of a GMPCM project. The CM, as already discussed, han-
dles coordination and scheduling. However, the designer typically observes testing and 
startup, may provide specialized training, and is called on when a question or problem 
arises. The designer may certify to the owner that the facility is performing to design 
specifications.
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Contractors. Contractors, especially equipment suppliers, usually perform testing 
and startup procedures. They also perform adjustments as needed to meet performance 
requirements.

reference_________________________________________________
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Issues Common to  
All Delivery Methods

Budgeting and Payment Procedures•	

Performance Clauses•	

Warranties•	

Risk Allocation•	

Disputes •	

Communication•	

Selecting Consultants•	

Partnering•	

Section III
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Chapter 9

Budgeting and  
Payment Procedures

The term payment procedures refers to the process of a project owner paying a contractor 
for work performed to date. Payments signify completion of certain portions of a project 
and imply acceptance of the work performed to that point.

The contract should define the specifics of the payment procedure that will be fol-
lowed. The procedure should be presented in sufficient detail to eliminate ambiguities 
and misunderstandings by all participants in the project. In practice, the contractor, 
the consultant, and the owner often establish a payment schedule after the contract is 
awarded. However, specifying the basis of payment in bidding documents benefits all par-
ticipants. The payment procedure is determined by the type of project, funding sources, 
length of project, complexity of the project, and the owner’s existing framework for mak-
ing payments.

Because progress payments are made as the work progresses, the quality of work as 
a function of the completed project cannot always be fully evaluated. In many cases over-
all project quality cannot be determined until the project is completed, started up, and 
tested. Payment methods and procedures can affect the risk assumed by the contractor in 
the progress of the work. Reducing the risk to the contractor will aid the contractor in its 
bid preparation and thereby reduce costs for unknown complications.

This chapter examines these issues in more detail. Included in the discussion are

Project budgeting•	

Payment methods•	

Payment schedule•	

Payment procedure work flow•	

Forms•	

Basis of payment•	

Retainage•	
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Completion•	

Project startup•	

Late payments•	

PROJECT BUDGETING ________________________________________
Establishing a budget for a capital project can be challenging at the early stages of plan-
ning and design. Planning-stage cost estimates are generally based on historical and re-
cent projects of similar scope and include high percentages for allowances that typically 
range from 30 to 50 percent. Allowances cover items that are expected but not yet known 
and measurable, as well as unknowns that were not anticipated in the project (i.e., true 
contingency). Cost models may be available from the federal government or the design 
firm to assist in preparing the initial budget. Projects with complex or unique features 
and newer technologies can be difficult to budget, however, because limited data exist. 
Renovation projects or improvements at existing sites may be harder to estimate than new 
construction because of conflicts with buried infrastructure, the possible need for deep 
foundations or excavation support systems for existing structures, and myriad other po-
tential unknowns. It is also important to consider whether the cost estimate is in today’s 
dollars or whether it needs to be escalated to the year when the project will actually be 
built. This decision should be communicated to project stakeholders to avoid confusion 
that could lead to a budget shortfall.

As the design progresses, the allowance amount can be reduced as project unknowns 
are eliminated and equipment and material quantities are determined. The volatility of 
material costs in recent years has made estimating construction costs difficult at best, 
even at the final design stage. Once the construction bids are in hand, it is recommended 
to carry forward a project contingency to handle potential change orders during con-
struction. While the contingency amount may vary with the size of the project, an aver-
age-size project would typically have a contingency between 5 and 15 percent of the bid 
amount at the start of construction (see chapter 12 for further discussion on managing 
contingency).

Procedures for funding projects and tracking expenditures are specific to each 
owner. Project costs may be covered through existing funds or involve securing grants, 
loans, bonds, or a combination of these and other options. The duration and nature of the 
construction contract are important for knowing the rate at which the funds will be spent 
and over what period of time. It is important to continually monitor the budget and fore-
cast the project’s anticipated cost through completion.

PAYMENT METHODS
The most common payment methods are reviewed in the following paragraphs. Each 
method has different payment procedures that will be discussed in this chapter.

Lump Sum
In a lump sum contract, the contractor agrees to perform work for a set price. Such a 
contract may also be referred to as a fixed-price contract or stipulated-sum contract. This 
type of contract gives the owner control over the total cost of construction and shifts 
more of the risks of construction to the contractor. Lump sum contracts are especially ap-
plicable to smaller projects, to those completed in a few weeks, or to those with only one 
or two components.

With this type of contract the contractor assumes the risk of being able to perform all 
of the work for the amount specified. Because of this type of risk, a contractor may include 
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additional amounts or contingencies in the bid to compensate for any increased costs due 
to unknown conditions.

If a lump sum project takes several months to complete, the contract usually allows 
for progress payments based on percentage of the work completed. Typically a schedule 
of values defining the price for specified parts of the overall project (such as electrical or 
plumbing portions of a building construction project) is required from the contractor so 
that each portion of the overall project can be paid separately.

Unit Price
The unit price payment procedure requires the consultant to provide a quantity takeoff—
an itemized list of bid items—as part of the contract documents. This quantity takeoff pro-
vides the contractor with the first step toward developing a bid. Additionally, unit prices 
assist in processing change orders should additions or deletions be made to the project 
during the construction period.

Under this approach, the risk to the contractor is reduced somewhat relative to a 
lump sum payment. The project cost to the owner may vary if the estimated unit quantities 
of work differ from the work actually performed by the contractor.

Cost Plus Fixed Fee
Cost-plus-fixed-fee contracts provide for (1) reimbursing the contractor for direct and in-
direct costs incurred in the project construction and (2) paying an additional fixed fee. 
The additional fee serves as the contractor’s profit and is negotiated when the parties enter 
into the contract.

Municipal competitive bidding requirements usually restrict this method to privately 
owned construction. In construction of privately owned facilities, the owner might select 
the contractor because of good past performance. This allows the owner and the consul-
tant to negotiate a fixed fee the contractor will receive in addition to construction costs.

This method might result in a lower project cost because the contractor’s risk now 
becomes a cost to be reimbursed instead of an estimated cost that is part of a bid.

The contractor’s risk is eliminated from the bidding process unless the project 
extends beyond the estimated total cost or completion time. However, the owner’s cost 
will vary as the actual construction cost varies from the consultant’s estimate.

Time and Material
Time-and-material contracts provide for (1) a fixed hourly rate for the number of hours 
the contractor spends performing the contract and (2) reimbursement for the contractor’s 
material costs. The owner negotiates the labor rates to be applied to the construction 
work involved in completing the project. The contractor is reimbursed for cost of materi-
als at a fixed markup and is paid for the labor at agreed rates. Privately owned utilities use 
this method more than public utilities. Quite often this is the payment method to a design 
consultant.

This method can provide the lowest project cost because the risk to the contractor 
is eliminated, since the labor and material costs plus profit are assured. However, there 
can also be a lack of incentive for the contractor to limit the construction costs. For this 
reason, labor and material contracts are often used only when no other type of contract 
is applicable. For example, municipalities often maintain time-and-material contracts for 
emergency repairs that must be initiated without plans or specifications being available.
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Combination of Methods
Depending on the type of project, one of the following combinations of payment methods 
is often advantageous: (1) the unit price and cost-plus-fixed-fee methods of compensation 
or (2) the lump sum and unit price methods. For example, if unknown foundation problems 
occur in a concrete tank construction project, it might be advisable to use unit prices for 
excavation and concrete work, while using a lump sum for the instrumentation package. 
If more work than anticipated is required, a unit price exists for that extra work; and if 
less work is involved, the owner saves some money, since only the actual work completed 
is reimbursed. The contractor is also assured of receiving payment for the actual work 
involved.

PAYMENT SCHEDULE________________________________________
The payment schedule—that is, how often the contractor submits a payment request—
should be specified in the contract. Most payment schedules are based on a calendar 
month. It is possible to process payments in 60- or 90-day cycles, but the contractor might 
have to include interest costs into the project bid for the added time it must finance the 
work before reimbursement.

If outside funding is scheduled to be received from federal or state agencies, the 
owner should fully understand the scheduling of how these funds are to be dispersed. 
Questions to be resolved include

Is the funding based on a reimbursement of the owner’s costs after the con-•	
tractor is paid by the owner? If so, what is the schedule for reimbursement—
say, 30 days after the request is received from the owner or possibly on a 
quarterly basis?

Is the funding to be received as a fixed amount on a fixed schedule?•	

Are the contractor’s payment requests to be submitted for review and •	
approval by the funding agency before action by the owner?

When establishing the payment schedule, the owner should review its accounting 
procedures. For example, on what days are checks prepared by the owner’s accounting 
department? Do checks then need to be submitted to a city council or board of directors 
for approval before payment?

Other contractual items to be specified include

The exact day of the month for the contractor to submit the payment request •	
so that the request can be processed efficiently

To whom the payment request is given (for example, the construction man-•	
agement agency or the owner’s project representative)

The number of copies of the payment request•	

The time for review and approval or revision of the contractor’s payment •	
request

The contractor and the owner’s field representative may jointly develop quantities 
in the payment request, but the contractor should complete and sign the payment request 
form. Depending on the complexity of the project, the consultant’s review time may 
increase as the project progresses. It is prudent to allow sufficient time in the work flow 
for complex payment request submittals to be reviewed. Often the city council or board 
members want all actions, such as a payment request, submitted at least five days before 
their meetings. If each monthly payment requires council or board action, the work flow 
should allow sufficient time.
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should also stipulate that the warranty or guaranty dates commence on final
acceptance and not on delivery to the site.

Required Documentation
Contract documents should clearly specify what documentation shall accompany the
interim and final requests for payment, such as paid invoices, delivery receipts, and
release of liens from subcontractors. The owner might need to require an assurance
that prevailing wages are being paid.

In states that have lien laws, the contractor must also submit to the owner a
statement that gives the names of all those who are furnishing materials or labor for
the project, the cost of these materials and labor, and the amounts due or to become
due each of them.

Documents should specify that the owner shall receive all manuals, spare parts,
and startup training on specific equipment items before final payment is processed.

Figure 14 -1 Sample payment procedure work flow
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Sample payment procedure workflowFigure 9-1 

After payment procedures are developed and payment-processing time established, 
contractors have the right to expect that those procedures will be followed and that they 
may anticipate payment within the agreed period.

Figures 9-1 and 9-2 illustrate some sample payment procedure work flows.

IMPORTANT ELEMENTS IN PROJECT PAYMENTS_ ________________
This section describes the important elements in project payments.

Payment Request Form
To simplify review and processing of the payment requests, either the owner or consul-
tant should develop a payment request form for the contractor to use. The form is in-
cluded in the contract documents. The owner might use the same payment form on all 
contracts to simplify review and processing. The form should include the following items 
at a minimum

Date of request•	

Schedule of values•	

Change order list•	

Total amount invoiced for project (by item in schedule of values)•	

Amount previously invoiced•	

Amount currently invoiced•	

Approval line for construction engineer to sign•	
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Retainage
Contract documents must specify the retainage (chapter 5 also discusses retainage) to be
held from each progress payment. Retainage is usually a percentage withheld from the
payment request as a guarantee of the quality of completed work.

Statutes of many states permit the contractor to specify how the owner shall
invest the retainage and that the contractor is entitled to the interest accrued on the
retainage. The owner and the contractor must understand and agree on the procedure
for holding and releasing the retainage. Conditions for releasing the retainage are
discussed later in this chapter.

PAYMENT PROBLEMS ______________________________________
If the procedures discussed so far are followed, then the potential for problems is
reduced. However, a few areas for problems or disputes are discussed next.

Figure 14 -2 Sample contractor payment work f low
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Sample contractor payment workflowFigure 9-2 

Payment procedures used in standard contract documents should be evaluated to 
make sure they fit the project and the owner’s operating procedures. The owner should be 
aware that its own existing payment procedure may not fit the “standard” payment proce-
dures of others.

Basis of Payment
To avoid conflict or confusion, the basis of payment to the contractor should be estab-
lished. The main types of the basis of payment are described in following sections.

Completed work. An established unit price may be applied to estimated units of 
completed work such as cubic yards or lineal feet. Alternatively, a lump sum, such as for a 
piece of equipment or contractor move-in, or a percentage of a lump sum contract may be 
the basis of payment.

Materials on-site. If payment will be made for materials that are on-site but are 
not yet incorporated in the project, contract documents should define how and where 
materials are to be stored. Documentation that must accompany the payment request for 
material stored on-site, such as delivery receipts or invoices, should be specified. Addi-
tionally, owners may wish to consider payment for materials stored off-site in the event 
the construction site will be vacated for an extended period of time (such as winter shut-
downs). However, in some jurisdictions, materials not on-site may be seized if the contrac-
tor encounters financial problems.

It is important for the contract to state that the safety of stored materials, even if paid 
for by the owner, is the responsibility of the contractor and that if materials are damaged 
on-site, the contractor is responsible for replacement. The contract should also stipulate 
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that the warranty or guaranty dates commence on final acceptance and not on delivery to 
the site.

Required Documentation
Contract documents should clearly specify what documentation shall accompany the 
interim and final requests for payment, such as paid invoices, delivery receipts, and 
release of liens from subcontractors. The owner might need to require an assurance that 
prevailing wages are being paid.

In states that have lien laws, the contractor must also submit to the owner a state-
ment that gives the names of all those who are furnishing materials or labor for the proj-
ect, the cost of these materials and labor, and the amounts due or to become due to each 
of them.

Documents should specify that the owner shall receive all manuals, spare parts, and 
startup training on specific equipment items before final payment is processed.

Retainage
Contract documents must specify the retainage (chapter 10 also discusses retainage) to 
be held from each progress payment. Retainage is usually a percentage withheld from the 
payment request as a guarantee of the quality of completed work.

Statutes of many states permit the contractor to specify how the owner shall invest 
the retainage and that the contractor is entitled to the interest accrued on the retainage. 
The owner and the contractor must understand and agree on the procedure for holding 
and releasing the retainage. Conditions for releasing the retainage are discussed later in 
this chapter. In some states, a retainage bond may be used in place of retainage. In this 
case, the decision to use a retainage bond is typically made by the contractor.

PAYMENT PROBLEMS________________________________________
If the procedures discussed so far are followed, then the potential for problems is reduced. 
However, a few areas for problems or disputes are discussed next.

Overestimating Progress and Front Loading
Overestimating the value of the work completed by the contractor may cause problems 
should the contractor default and the work still needs to be completed. The owner should 
carefully evaluate the actual work completed for each progress payment.

The contractor may overload the value of the initial construction work (also known 
as front-loading) to cover the costs of project move-in and to provide up-front funding for 
the contractor’s project costs. The contractor is entitled to true move-in costs and true 
reimbursement for work completed but not excessive front-loaded funding. Often a fixed 
dollar amount available to the contractor for the first payment request is given in the bid-
ding specifications to let the contractors making bids know what the move-in funds will 
be.

Underestimating Cash Flow and Late Payments
The owner should have the funding in place to match the contractor’s estimated progress 
payments. To this end, contract documents should require that the successful contractor 
submit to the owner’s field representative an itemized work schedule for complete con-
struction of the project, as well as an estimated monthly payment request, along with the 
initial payment request.

The owner should advise the contractor in writing immediately if a payment will 
be delayed or reduced in amount, and the notification should state the reasons for the 
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discrepancy. If the payment delay is due to the owner’s problems, such as funding reim-
bursement delays, the contractor may be entitled to interest on the delayed amount.

If the payment delay is due to the contractor’s operations, the owner should advise 
the contractor of the problem and the actions required by the contractor to remedy the 
problem. All payment delays or deductions in processing payment requests should be doc-
umented in writing to all parties involved.

PROJECT COMPLETION PAYMENT PROCEDURES_________________
In the final phases of a project, generally referred to as completion, payment procedures 
are different from progress payments. Various terms for completion are defined below.

Substantial completion: •	 that time in the project when the owner has full and 
unrestricted use and benefit of the facilities, from both the operational and 
safety standpoints, and only minor incidental work, replacement, or correc-
tion work remains to reach physical completion of the project.

Final completion: •	 that time in the project when all physical work is completed 
and accepted; and all operational testing has been completed satisfactorily. 
The final payment, less retainage, may be made at this time.

Final acceptance: •	 that time in the project when all physical work and oper-
ational testing have been satisfactorily completed and the contractor has 
furnished all documentation required by the contract and by federal, state, 
or local regulations. The release of the retainage may be processed at this 
time.

Even though the consultant, owner, and contractor have discussed payment proce-
dure throughout project construction, the completion of a project, processing of final pay-
ment, and release of retainage are often a source of conflict.

Steps in a typical project completion are as follows:

The contractor submits a notice of substantial completion to the owner.1.	

The consultant and owner review the work and prepare a list of items yet to be 2.	
completed (commonly called the punch list).

Operational testing of facilities, if required, is scheduled.3.	

The contractor completes all physical work, and all operational testing is 4.	 satis-
factorily completed. Startup services and personnel training are completed, if 
required.

The owner processes final payment less retainage.5.	

The contractor submits all documentation and spare parts required by the con-6.	
tract, such as warranties, release of lien forms by subcontractors and suppliers, 
and certification that prevailing wages have been paid where required.

The owner authorizes release of retainage.7.	
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Chapter 10

Performance Clauses

Completing a project on schedule is often as important as the cost and quality. For exam-
ple, a new facility might be needed before seasonal peak demands, to serve a new industry, 
to meet the scheduling of subsequent projects, or to meet regulatory deadlines. The proj-
ect schedule also affects the finances of a project because the interest “clock” on bonds is 
usually based on the proposed completion date. If the project is not completed on time, the 
interest cost accrues while revenues may be lost.

Because the completion schedule is so significant, the monetary worth of on-time 
completion should be estimated realistically and the effects of early and late completion 
evaluated. Where late completion will cause the owner to suffer damages, the contract 
terms should address how damages will be assessed. When early completion benefits the 
owner, the contractor should be appropriately rewarded. The traditional incentives used 
are liquidated damages and bonus and penalty clauses in the construction contracts. 
Other incentives, not used as often, are reduced retainage on progress estimates and delay 
compensation.

This chapter defines liquidated damages, bonus and penalty clauses, delay compen-
sation, and reduced retainage. It also discusses other contractual elements affected by 
incentives, including progress payment estimates, quality of work, time definition and bid 
evaluation, and change orders. Examples of performance clause wording are included.

types of performance clauses____________________________
Several types of contract clauses are used to give the contractor an incentive to complete 
the project on schedule or early. Such clauses are generally called performance clauses.

Liquidated Damages
The term liquidated damages refers to a specific sum of money paid to the owner by the 
contractor if the project is not completed on time. The amount is usually specified on an 
amount-per-day basis. Essentially, liquidated damages represent a forecast of the financial 
damage to the owner caused by failure to complete the contract on time. Liquidated dam-
ages are not the same as a penalty (as discussed later).

	 The use of liquidated damages is appropriate when actual damages are hard to 
calculate and prove. It is difficult to change the liquidated damages amount after the 
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contract is signed; courts are reluctant to set aside the initial agreement. However, if the 
contractual liquidated damages amount is highly disproportionate to the damages actu-
ally incurred, courts may declare the contractual liquidated damages amount void. Courts 
tend to do so when, under the circumstances, the amount appears to be a “penalty” instead 
of a compensation, especially where the bargaining power between the parties was very 
unequal.

Liquidated damages clauses should never use the term penalty and must set forth 
sound reasons why the parties chose to use a liquidated damages clause. The courts have  
distinguished between a penalty and liquidated damages. Two criteria seem paramount 
in determining whether the monetary amount is for the purpose of securing performance 
of the contract (and is therefore a penalty) or whether it is intended to be paid in lieu of 
performance (and therefore represents liquidated damages). The criteria, presented in the 
form of questions, are: (1) At the time of the making of the contract, would the sum pro-
vided seem to bear any reasonable relationship to the anticipated damages? and (2) Would 
the actual damages be difficult or impossible to ascertain? If both answers are “yes,” the 
sum provided would normally be considered liquidated damages.

Another important factor for liquidated damages is the ability to quantify the dam-
ages at the time the contract is signed. Whenever all or a portion of the delay is due to an 
unforeseeable cause beyond the control of the contractor, the courts will not enforce liq-
uidated damages for that portion of the delay. Strikes, fires, delayed delivery of materials, 
actions of the owner, or natural disasters are the types of events that may excuse a delay. 
Owners often are faced with spending time and money on legal fees proving a damages 
claim. Some will just drop the claim and instead disqualify the contractor for future proj-
ects. Examples of liquidated damage clauses are included at the end of this chapter.

Bonus and Penalty Clauses
Bonus and penalty clauses are used solely as incentives to finish a project early or on time. 
A bonus clause is an amount, usually per day, to be paid by the owner to the contractor 
for work completed before the completion date. The penalty is an amount, usually per day, 
paid by the contractor to the owner when the project is not completed on time.

Unless actual damages occur, as in liquidated damages, many states will not enforce 
a penalty clause without a corresponding bonus clause. In many cases, courts will then 
limit the amount of liquidated damages to the actual damages incurred, up to the maxi-
mum amount stated in the contract. The presence of a bonus clause will not preserve a 
liquidated damages amount if the liquidated damages sums are unreasonably more than 
the actual damages. Examples of bonus-penalty clause wording are found at the end of 
this chapter.

Delay Compensation
Contractors are increasingly seeking delay compensation in contracts that contain liqui-
dated damages or penalty statements. Delay compensation may be thought of as liquidat-
ed damages in reverse. The owner would pay the contractor an amount, usually per day, if 
the project is not completed on schedule because of delays caused by the owner. A cap can 
be established on delay compensation. Unless there is a cap in the contract, a contractor 
could demand delay damages many times greater than the actual “hard cost” damage. The 
owner’s attorney should determine the legality of such a cap in each respective locale.

Reduced Retainage
The term retainage refers to contractor earnings withheld in cases where (1) there was 
an error in estimating the level of work the project required, or (2) poor quality work or 
errors were revealed that could not be determined until subsequent work was completed. 
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The retainage is usually a percentage of the pay estimate, sometimes with a maximum 
amount specified. The total retainage is usually paid after completion. Chapter 9 discusses 
retainage in more detail.

Reduced retainage may be used as an incentive for early completion. The contract 
can be structured such that upon satisfactory completion of key items, or at a certain 
phase of the contract (such as 50 percent complete), the retainage percentage or maximum 
amount can be reduced. However, if the owner releases the retainage and there is subse-
quent damage or default, the owner usually can recover the retainage only if the amount of 
money that remains unpaid on the project is greater than the retainage itself.

other performance incentives and issues________________
Other incentives for on-time or early completion are available to the owner. These incen-
tives are not usually written into contracts.

Timely Progress Payments
The timeliness of progress payments to the contractor may serve as an incentive for con-
tractors to maintain a contract schedule. If payments are made in a timely manner after a 
pay estimate is submitted by the contractor and accepted, for example, in 10 days instead 
of 30 days, the contractor usually will keep the project moving on schedule. Such timely 
payments help the contractor recover or reduce actual costs, administrative costs, and 
interest costs.

Time Definition
When bonus-penalty, liquidated damages, or delay compensation clauses are incorpo-
rated into contracts, calendar days or working days must be specified as the time basis. 
Calendar days count every day; working days are Monday through Friday, not including 
holidays. Calendar days are the easiest to use and the most common practice.

Bid Evaluation
When time of completion is of the essence in a project, the owner may structure the con-
tract award with a stipulated completion date with consideration given to earlier or later 
dates, if offered by the bidders. If one contractor has a lower dollar amount than another 
contractor that has an earlier completion date, the owner must determine which bid is ac-
tually in its best interest. A bonus or penalty should be calculated based on the completion 
dates listed by the bidders. The bonus or penalty amount and procedure should be clearly 
described to bidders in the bidding documents, particularly for public bidding. Otherwise 
it may be difficult to justify an award to anyone other than the low bidder after the bids are 
opened. An owner may elect not to have a bonus or penalty in effect for a short period, for 
example, two weeks before or after the scheduled completion date.

Change Orders
Change orders can significantly delay a project’s completion. When a change is proposed, 
the time necessary to complete the change has to be realistically determined. If the con-
tractor is ahead of schedule and the proposed change adds time to the contractor’s early 
completion schedule, arguably the original schedule should be extended so that the con-
tractor maintains its original incentive for working toward the bonus. If the contractor 
is behind schedule and the proposed change would decrease working time, the owner 
should consider whether the original completion date needs to be revised to maintain 
consistency.
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Quality of Work
To a lesser extent, bonus and penalty clauses may be applied to the quality of work. 
Applying the clause to quality is difficult and may require the use of statistical methods 
of evaluation as well as a compromise between contract specifications and actual results. 
For example, if a steel structure receives a coating in excess of that specified, should the 
contractor receive a bonus for exceptional work? Alternatively, when the coating is less 
than that specified, should it be accepted and a penalty assessed or should the contractor 
redo the work at its own expense according to the minimum specifications written in the 
contract documents? Each case is different and should be assessed on its own merits.

Similarly, should the contractor be rewarded for installing a more efficient system 
than specified without a negotiated increase in cost, or should such items remain in the 
realm of negotiated voluntary alternatives? A clause in the contract that the owner and 
contractor will share the cost savings for acceptable alternatives to the contract docu-
ments may be one approach to answering these questions.

examples OF LIQUIDATED DAMAGES,  
BONUS, AND PENALTY CLAUSES_ ____________________________

The following are examples of standard liquidated damages and bonus and penalty 
clauses.

EJCDC Documents
Many water utilities, consultants, and contractors use EJCDC documents in design and 
construction projects. A history of the EJCDC and list of relevant documents appear in 
chapter 2. The following clause is drawn directly from EJCDC documents:

3.2 Liquidated Damages. OWNER and CONTRACTOR recognize that 
time is of the essence of this Agreement and that the OWNER will suffer finan-
cial loss if the work is not completed within the times specified in paragraph 
3.1 above, plus any extensions thereof allowed in accordance with Article 12 
of the General Conditions. They also recognize the delays, expense, and diffi-
culties involved in proving the actual loss suffered by the OWNER if the work 
is not completed on time. Accordingly, instead of requiring any such proof, 
OWNER and CONTRACTOR agree that as liquidated damages for delay (but 
not as a penalty) CONTRACTOR shall pay OWNER _____ dollars ($_____) 
for each day that expires after the time specified in paragraph 3.1 for Sub-
stantial Completion until the work is substantially complete. After Substan-
tial Completion, if CONTRACTOR shall neglect, refuse or fail to complete 
the remaining work within the time specified in paragraph 3.1 for completion 
and readiness for final payment or any proper extension thereof granted by 
OWNER, CONTRACTOR shall pay OWNER _____ dollars ($_____) for each 
day that expires after the time specified in paragraph 3.1 for completion and 
readiness for final payment.

Indianapolis Water Company Standard Forms
The following two standard forms are specific to the Indianapolis Water Company:

SC-18 Liquidated Damages. It is understood and agreed that time is 
of the essence of the contract. Should the Contractor fail to perform the work 
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within the period of time stipulated in the Contract Agreement, the Contrac-
tor shall pay to the Owner, as liquidated damages and not as a penalty, all 
inspection costs and other expenses accruing to the Owner, but not to exceed 
$500.00 per calendar day of default unless extensions of time granted by the 
Owner specifically provide for the waiving of liquidated damages. The Owner 
shall have the right to deduct the liquidated damages from any moneys in 
its hands, otherwise due, or to become due, to the Contractor, or to sue for 
and recover compensation for damages for nonperformance of this Contract 
within the time stipulated.

SC-19 Bonus Payment. It is understood and agreed that time is of the 
essence of the Contract. In the event that the Contractor substantially com-
pletes the work ahead of the Contractor’s agreed substantial completion date 
as established in the Bid Form, the Contractor shall receive as additional 
compensation $500.00 per each calendar day ahead of the substantial com-
pletion date. In addition, on the pay estimate following the substantial com-
pletion date, the retained percentage on those items substantially complete 
shall be released.

Discussion
Bonus payments, at times called incentive payments, may have a maximum amount speci-
fied. In this case the owner can set a maximum value that early completion is worth. This 
limit is used more often when the construction schedule is not tight. It is important to note 
the wording in the liquidated damages examples; the damages must be clearly stated as 
damages and not as a penalty. In the EJCDC document the wording acknowledges that 
proof of damage is needed but that, because of the expense of proving it, both parties 
agree that a certain sum will be paid to avoid costly legal fees. In the Indianapolis Water 
Company example it is implied that the owner will bear the burden of proving the cost of 
the project not being done on time.
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Chapter 11

Warranties

Warranties guarantee the materials and work supplied by the contractor and product sup-
pliers for a prescribed use and length of time. The owner should recognize that more strin-
gent warranties often result in higher costs. As a simple example, the only differences 
between water heaters having 5-year warranties and 10-year warranties may be the length 
of the warranty and the price of the water heater. Often there is no difference in construc-
tion or materials.

The main warranty issues discussed in this chapter are

Participant responsibilities•	

General content•	

Conditions and requirements•	

Claims•	

participant responsibilities_______________________________
The primary participants in a project—owner; consultant (design engineer or architect); 
contractor; and the manufacturers, suppliers, and vendors—have responsibilities related 
to warranties. These responsibilities are introduced in the following paragraphs; most are 
also discussed in more depth in later sections of the chapter. The responsibilities described 
are those common in a traditional project, and they will vary from project to project.

Owner
The owner is responsible, often with assistance of the consultant, for defining the de-
sired warranty requirements of the facility to be constructed or materials to be supplied. 
These requirements include the duration of the warranties as well as any special war-
ranty requirements such as warranty bonds and factory representative maintenance and 
inspections.

After completion and acceptance, the warranty period begins. To keep a warranty in 
effect, the owner must correctly operate and maintain the facility and equipment accord-
ing to the manufacturers’ requirements. In addition, the owner has to follow correct noti-
fication procedures when potential warranty-covered problems are encountered. Portions 
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of a project may go into operation in phases. The warranty period for each phase usually 
begins when the owner takes over the phase, depending on specific contract language.

Design Engineer
The owner’s design engineer or a consultant specifies the warranty requirements in the 
contract documents. During construction, the engineer or construction manager verifies 
that the equipment and material are in proper condition when received after shipment, are 
properly stored and protected during construction, and are properly installed and started 
up by the contractor. These conditions are necessary to prevent voiding any warranties. 
After construction is complete, the consultant may continue to advise the owner on war-
ranty issues.

Contractor
The contractor usually provides a warranty on all construction that it has been performed 
or subcontracted. The contractor is responsible for purchasing, receiving, storing, install-
ing, and starting up equipment and materials from the suppliers according to the con-
struction specifications and the suppliers’ requirements. The contractor performs all work 
correctly to ensure that all warranties are maintained in full force and effect. The contrac-
tor includes all warranty provisions in its purchase agreements with subcontractors and 
vendors and obtains appropriate written warranties to be provided to the owner. The con-
tractor provides all maintenance until the owner officially assumes that responsibility.

Manufacturer or Supplier
The manufacturer or supplier must manufacture, fabricate, and assemble the equipment 
and materials according to the specifications and is usually responsible for proper ship-
ment to the point of use. The manufacturer or supplier defines all manufacturer warranty 
requirements that include shipping, installation, and maintenance. When required by the 
owner, the manufacturer or supplier may assist or supervise installation, startup, testing, 
and maintenance. For example, Figure 11-1 shows assistance with startup. The manufac-
turer or supplier also responds to problems with the equipment or materials according to 
the warranty agreement.

Manufacturers assist with startupFigure 11-1 
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general content_________________________________________
Warranties are of two general categories. The first is a warranty directly to the owner on a 
specified item of equipment or material by a supplier, vendor, or manufacturer. The second 
is a warranty of a project or facility by a construction contractor. In the warranties of a 
project or facility, the construction contractor guarantees its work and materials. When 
the owner assumes control of the project, any equipment and material warranties pro-
vided by subcontractors, suppliers, vendors, or manufacturers then become the owner’s 
responsibility. If a warranty-covered problem occurs, a question often arises as to whether 
it is a manufacturer’s defect, a contractor’s installation problem, or an owner’s operations 
and maintenance problem.

The warranty conditions or requirements must be established by the design engi-
neer when the specifications are developed. These requirements must be clearly and fully 
described in the specifications and included in the purchase order or bid documents. War-
ranty specifications include three primary elements.

Content and extent of the coverage1.	

Duration of the warranty2.	

Effective date when the warranty starts3.	

Equipment and Materials Warranties
The warranty of equipment and materials guarantees against failure of the equipment or 
materials to perform or operate as specified in the purchase agreement or construction 
documents. The warranty covers improper design, defects in the materials, and defects in 
the fabrication, manufacture, and assembly. If the manufacturer does not install the equip-
ment, the warranty usually excludes the manufacturer from liability caused by incorrect 
installation. Installation procedures should be documented by the owner in case questions 
arise. Photographs provide a good record of installation (Figure 11-2).

Documentation of equipment installation procedureFigure 11-2 
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Although a typical warranty period is one year, the duration may vary considerably 
depending on the type of equipment and materials. For example, warranties for some elec-
tromechanical equipment may be just 90 days while warranties for pumps, roofing mate-
rials, or pond liners may be several years. The owner may require that a contractor or 
manufacturer obtain a bond for long-duration warranties. However, warranty bonds are 
expensive and should generally be secured only for very costly items with long warranty 
periods. The bonds protect the owner in cases when a contractor, supplier, or manufac-
turer is no longer available to respond to a warranty problem.

The effective date of the warranty may be upon receipt of the equipment by the 
owner or contractor, upon installation and acceptance of the component, or upon sub-
stantial completion of the entire project. The choice depends on the type of equipment and 
project.

Equipment or material warranty specifications should specify (1) the manner in 
which the supplier, vendor, or manufacturer is to respond to the owner when notification 
of a potential warranty problem is given by the owner and (2) the length of time given the 
supplier, vendor, or manufacturer to respond to the owner’s notification.

Projects or Facilities
Warranties on projects or facilities are often more complex than warranties on equipment 
or materials—more participants are involved, and the variations of responsibilities in-
crease. Warranties must clearly establish who is responsible for the design, construction, 
and operation of the facility. Additionally, a contractor must require its subcontractors, 
suppliers, vendors, and manufacturers to guarantee their work, materials, equipment, or 
systems to the owner.

The duration of a facility warranty is typically for one year or longer. The date the 
warranty becomes effective is usually the time of substantial completion. As is the case 
with equipment or materials warranties, the specifications for a project or facility war-
ranty should specify (1) the amount of time the contractor has to respond to the owner 
when notification is given by the owner of a potential warranty problem and (2) the man-
ner in which the contractor is to respond to the owner.

Nontraditional Construction Contracts
In nontraditional owner–contractor relationships, the contractor often assumes addition-
al responsibilities; these will be covered in detail in later chapters. As a brief example, in 
design-build projects, the design-build contractor must guarantee its project designs or 
designs by its subcontractor.

Conditions and Requirements____________________________
After a purchase order or contract is signed, several activities occur that affect the war-
ranty. These activities include

Preparation of shop drawings•	

Receipt and storage of equipment•	

Installation•	

Operation and maintenance•	

Shop Drawings
During the initial phases of construction and fabrication of equipment, the supplier, ven-
dors, and manufacturers of the equipment and materials prepare shop drawings. Basically, 
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shop drawings detail the equipment and materials to be provided, for comparison to the 
specifications.

Construction documents normally dictate that warranty conditions and require-
ments must be included in the shop-drawing submittal. Such conditions and requirements 
include shipping, unloading, long- and short-term storage, installation, startup and testing 
requirements, maintenance requirements, and requirements for extended nonuse by the 
owner (“mothball requirements”).

Shop drawings should also state whether a factory representative must be present 
during the installation, startup, or testing of the equipment or material. Failure to have the 
factory representative present may void the warranty. For owner-furnished equipment, the 
owner informs the contractor whether a factory representative must be present.

Receipt and Storage
When equipment or materials arrive at a project, they should be thoroughly examined by 
the contractor and the owner’s representative. Shop drawings and warranty information 
should be used to determine that the proper materials or equipment were shipped; that 
there was no damage in shipment; and that there are no readily apparent defects, damage, 
or problems that could affect the ultimate use of the equipment or materials. The initial 
inspection should be documented and filed for possible future use if a potential warranty 
problem occurs.

Shop-drawing information should specify how to store the equipment and materials 
adequately. Common storage concerns are

Heat•	

Cold•	

Precipitation•	

Sunlight•	

Wind-blown dust•	

Sandblasting•	

Paint overspray•	

Physical damage•	

Vandalism or theft•	

When equipment and materials are in storage, they should be inspected periodically 
to verify that proper storage is maintained. Periodic maintenance activities on stored 
equipment are often part of the manufacturer’s requirements. If there are potential prob-
lems during storage (such as pipe storage, as shown in Figure 11-3), the contractor should 
be informed in writing of such problems and be given specific directions on correcting the 
deficiencies. An evaluation should also be made as to whether to provide written notifica-
tion to, and require a response from, the manufacturer.

Installation
Proper installation of the equipment or materials must be part of the manufacturer’s re-
quirements, which are normally included as part of the shop drawings. All affected parties 
should have a copy of the installation requirements.

Some of the concerns during installation include

Handling (Figure 11-4)•	

Placement (Figure 11-5)•	
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Pipe storage can present problemsFigure 11-3 

Concerns for equipment handlingFigure 11-4 
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Concerns for proper equipment placementFigure 11-5 

Concerns for equipment connectionFigure 11-6 

30047.indb   107 5/17/2010   1:29:29 PM



108  Capital Project Delivery

Concerns for backfillingFigure 11-7 

Connections (Figure 11-6)•	

Backfilling (Figure 11-7)•	

After installation and before the owner accepts equipment from the contractor, each 
item of equipment must be thoroughly tested to verify that it meets the requirements of the 
specifications, was properly fabricated by the manufacturer, and was properly installed by 
the contractor. Each item of equipment has a unique set of criteria that must be verified during 
the test, and acceptability should never be assumed. A complete report for each test should 
be made by the engineer and each area of compliance and deficiency recorded. This record 
is important because it will provide documentation necessary to verify problems or show 
that startup and testing were performed according to the manufacturer’s requirements.

On complex systems or with costly equipment, a manufacturer’s representative is 
usually present to inspect, assist, or direct the startup efforts. This person ensures that 
the manufacturer’s requirements are fulfilled and provides highly competent technical 
expertise to the project during startup. The presence of a manufacturer’s representative 
also helps reduce warranty-related problems after operations have started.

On complex projects a formal startup and test plan is developed to verify that the 
total facility meets the specification requirements. The test plan should be developed and 
executed in a manner to ensure that all equipment and material warranty requirements 
are met. Test plans should also be developed to show that each specification requirement 
is fulfilled and that the work, as part of an integrated facility, conforms to contract docu-
ments and meets warranty requirements.

After equipment is installed, started, and tested and the project is successfully com-
pleted, the owner issues a letter of acceptance of substantial or final completion. After 
the acceptance letter is issued, the responsibility for proper maintenance and operation 
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passes from the contractor to the owner. The date of the letter of acceptance is normally 
the date the warranty period begins.

Operations and Maintenance
Improper maintenance and operations represent the most frequent cause of voiding a war-
ranty. To keep warranties in effect, the owner must operate and maintain equipment and 
materials according to the manufacturers’ requirements. To ensure that proper O&M oc-
curs, the owner must take three primary steps.

The owner receives and maintains a functional library of all manufacturers’ O&M 1.	
instructions.

The owner develops and implements facility-wide O&M programs including op-2.	
erator training manuals.

The owner performs initial and periodic operator training.3.	

The manufacturers’ O&M instructions should be received during construction and 
retained for future use. The library system should include a master file index for use by the 
O&M supervisory and engineering staff and for making additional copies when the opera-
tions copies are lost or worn. The library system should also include second working cop-
ies for use by the O&M staff.

The manufacturers’ O&M instructions are used to develop an integrated owner’s 
O&M program and operator training program. These programs produce an O&M manual 
and an operator training manual. Periodically, a manufacturer’s representative is required 
to provide operator training. These sessions can be videotaped for future reference.

The owner must closely adhere to the O&M instructions issued by the manufacturer 
to keep the warranty in effect. The owner must properly implement a structured O&M pro-
gram throughout the life of the equipment, especially during the warranty period. It is this 
preventive maintenance program that provides the owner’s legal protection under the war-
ranty and a maximum useful life for the equipment or project.

claims_ __________________________________________________
If an apparent warranty problem occurs, the owner must inform the contractor both ver-
bally (over the telephone or in person) and in writing (electronically) immediately. In some 
cases the owner should inform the manufacturer as well, especially if the contractor does 
not respond adequately. The letter should provide a description of the problem, the date 
the problem occurred, and a reasonable time for the contractor and manufacturer to re-
spond. If supporting documentation is available, it should also be provided to the contrac-
tor and manufacturer. Use of certified mail is advisable.

The owner should provide documentation of potential warranty problems to (1) 
resolve the warranty problem adequately and as quickly as possible, and (2) determine 
who is responsible to correct the problem. The owner must be prepared to make a fair and 
reasonable payment if one party responds to a potential warranty problem and it is deter-
mined that another party is actually responsible for the problem.

If the contractor does not adequately respond to the problem, then the owner must 
inform the manufacturer (if applicable) to correct the problem. If neither the contractor 
nor the manufacturer is responsive, then the owner may be required to correct the war-
ranty problem and take subsequent legal action to invoke the warranty claim.
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Chapter 12

Risk Allocation

Many aspects of capital construction projects have uncertain outcomes. These out-
comes can be either positive or negative. Positive outcomes are considered opportunities. 
Negative outcomes are risks. The size and complexity of the project influence the extent of 
the risks. The objective of risk management is to reduce or avoid the risk.

A basic principle of risk management is to allocate a risk to the party most capable 
of managing it. Management does not mean avoidance. Each risk must be carefully con-
sidered and assigned to the owner, contractors, or engineers. Some risks are even shared 
among project participants.

Risk management should be undertaken early and often in the project cycle. Open 
discussions should occur during negotiations and partnering sessions. These delibera-
tions are helpful when considering risk allocation assignments.

There are several steps to developing a successful risk management strategy for a 
capital project. The risks for the project must first be identified. Next, these risks are eval-
uated to estimate the likelihood of occurrence and the severity of the consequences. Allo-
cation of the most important risks is an important step that ensures the most apt project 
participant is assigned to manage a specific risk. Contingency accounts are then used to 
provide the resources to address project issues that are encountered despite the risk man-
agement plan.

RISK IDENTIFICATION________________________________________
Capital project risks take many forms. However, these risks can be grouped into four 
major categories.

Safety risks1.	

Business risks2.	

Performance risks3.	

Liability risks 4.	
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Safety Risks
Construction activities are dangerous. Accidents may delay a project or may result in 
costly health-related expenses. Safety incidences can affect future insurability and the 
cost of insurance.

Business Risks
Contract requirements can pose a major risk not only to the contractor but also to the 
owner. Contract language that impacts the contractor can lead to higher costs to cover the 
risk. Contract clauses that are most problematic are

Indemnity•	

Consequential damages•	

Differing conditions•	

Delays•	

Requiring involvement of multiple agencies in capital construction project manage-
ment may be a political necessity, but such involvement can create lengthy approval pro-
cesses or conflicts in direction, both of which can potentially lead to delays and increased 
costs. Some contracts include restrictive language specifying partial payment timing and 
amounts. Contractor cash flow and owner liability risks may develop depending on the 
details of these requirements.

Performance Risks
Completing the work on time and meeting quality requirements depend on the skill 
and management of the workforce. There are risks associated with both of these goals. 
Frequently, portions of the project depend on equipment delivery or materials delivery, the 
timing of which can pose risks. Weather and environmental factors may also impact the 
progress of the project.

Liability Risks
Contractors, owners, and management consultants may all be the targets of suits. 
Negligence is not always the claim. Insurance costs can be a risk in themselves. Litigation 
or just the threat of litigation can create an adversarial situation that can affect the cost 
and progress of the project. Regulatory violations can result in fines or serious legal con-
sequences. Complex tax laws affecting employee compensation and business operations 
can create significant cost impacts.

Examples of specific risks in each of these categories appear in the lists shown in 
Tables 12-1 through 12-4. These are not intended to be comprehensive lists since the types 
of risks are dependent on the perspective of the affected party (for example, contractor, 
owner, or engineer). However, these examples represent some of the more common risk 
areas faced in capital construction projects.

Identifying risks is the responsibility of the entire project team. All members are 
needed to draw on their collective experience and combine it with historical informa-
tion and lists of potential risks (like those in Tables 12-1 through 12-4). Risk identification 
meetings can be used to define the project risks and to recognize interrelationships.
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Capital project safety risksTable 12-1	

Area of Safety Risk Details of Risk

Project size Physical area•	
Type and amount of equipment•	
Number of workers•	
Supervisory requirements•	

Location Topography•	
Access•	
Geology•	
Weather factors•	

Construction elements Areal issues•	
Excavation issues•	
Construction techniques•	
Materials issues•	

Worker concerns Training•	
Exposure•	
Skills•	
Substance abuse•	

Environmental factors Weather patterns•	
Adverse materials•	
Potential disasters•	
Equipment dangers•	

Capital project business risksTable 12-2	

Type of contract Lump sum•	
Unit price•	
Guaranteed maximum•	
Reimbursable•	

Contract clauses Differing site conditions•	
Responsibility for quality variations•	
Consequential damages•	
Damages for delay•	
Indemnity•	

Monetary Payment float•	
Retention•	
Regulatory penalties•	
Contractual penalties•	
Bidding costs•	
Escalation•	
Overhead costs•	
Exchange rates•	
Area cost indexes•	
Unbudgeted premium time•	
Bonuses•	
Shared savings•	

Regulatory issues Permits•	
Environmental mitigation•	

Project management Skill and experience•	
Multiple prime contractor•	
Multiple owner agencies•	
Government involvement•	
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Capital project performance risksTable 12-3	

Location infrastructure and support Police, fire, and medical support•	
Local residents support•	
Transportation network•	
Communications•	
Government support•	
Economic conditions•	

Site factors Construction support areas•	
Availability of utilities•	
Security•	
Congestion•	
Access•	
Soil conditions•	

Ability to perform Key personnel skills and training•	
Design quality•	
Site interference•	
Local knowledge•	
Need for new technology•	
Permit acquisition•	

Weather Knowledge and forecasting•	
Extreme conditions•	

Time factors Deadlines•	
Workdays and holidays•	
Stoppages, strikes, protests•	

Labor factors Productivity standards•	
Availability and skills•	
Substance abuse•	
Wage scales•	

Materials issues Quality•	
Availability•	
Delivery•	
Procurement limitations•	
Losses•	
Waste•	

Equipment Issues Availability and cost•	
Loss or damage•	

Subcontractor or vendor issues Bonding ability•	
Minority and small business requirements•	
Financial stability•	
Technical qualifications•	

Other exposures Storage of materials•	
Constructed facilities security•	
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Capital project legal risksTable 12-4	

Insurance Deductibles•	
Claims•	
Natural disasters•	
Supervisory requirements•	

Liability Third-party litigation•	
Employee suits•	
Warranties and guarantees•	
Vehicle liability•	

Regulatory violations Health and safety•	
Environmental•	
Permit requirements•	

Taxes and fees Income taxes•	
Business taxes and fees•	

EVALUATING RISKS
Once risks have been identified, they are evaluated to associate a likelihood of occurrence 
and the severity of the consequences. Included in this analysis is the cost of managing 
the risk. Cost-effectiveness of risk reduction is an important consideration. Based on this 
evaluation, one risk management strategy may be to accept the risk and pay the added cost 
if it occurs.

Risks may be evaluated in many ways. One approach is to rate a risk for the likeli-
hood of occurrence and the severity of the consequences. This approach is pictured in Fig-
ure 12-1. “Likelihood level” is ranked from 1–5, where 1 is implausible and 5 is a certainty. 
The “consequence assessment” is also ranked from 1–5. In this case, 1 represents a neg-
ligible consequence and 5 is catastrophic. The chart in Figure 12-1 shows the risk assess-
ment results (rated N, L, M, or H) for combinations of these two variables (likelihood level 
and consequence assessment).

This approach results in risks that are ranked. Those risks rated “H” or “M” should 
also be evaluated for the cost of a risk reduction. These evaluations would provide infor-
mation to determine the cost-effectiveness of a risk reduction strategy. It may also be 
advisable to reduce the risk for those ranked “L” if the cost of risk reduction is low.

The identified risks then can be ranked in order of priority (Table 12-5) as deter-
mined by the significance from the assessment chart (Figure 12-1). Risks ranked highest 
are “H” and “M” level significance. The risk management approach selected to lower the 
risk is also listed in this table. More columns may be added to identify the risk manager 
(allocation) and the estimated cost of performing the risk management approach. The 
table is a working document that can help when tracking the risk management strategy 
development and execution.

There are many other risk assessment methods. The range of methods varies in 
sophistication and complexity. Below are some examples of risk assessment methods 
used for capital delivery projects.
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Example of a risk ranking tableTable 12-5	

Risk ID
Rank by 
Priority Description

Consequence 
Value

Likelihood 
Value Significance

Management 
Approach

R001 1 Details about risk 1 5 5 H Implement mitigation

R002 2 Details about risk 2 4 5 H Implement mitigation

R003 3 Details about risk 3 4 5 H Implement mitigation

R004 4 Details about risk 4 4 4 H Contingency

R005 5 Details about risk 5 4 3 H Contingency

R006 6 Details about risk 6 3 4 M Transfer risk

R007 7 Details about risk 7 3 3 M Implement mitigation

R008 8 Details about risk 8 3 3 M Implement mitigation

R009 9 Details about risk 9 4 2 M Accept risk

 

L L M H H

L L M H H

L L M H H

L L L M H

N L L L M

Risk Assessment Chart

Consequence Assessment
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5

4

3

2

1

0

 N = no risk, will not occur
 L = low risk, minor project impact
 M = medium, average impact
 H = high, signi�cant impact

Risk assessment chartFigure 12-1 

Experience-Based Allowances
Using experience-based allowances in risk assessment is a traditional approach that intro-
duces allowances for expected cost or time increases. Judgment is based on experience 
for similar work. Examples where this approach is commonly used are to estimate the 
risk of wage increases and to estimate the expected cost of unaccounted materials. Some 
projects may even estimate a percentage markup for the entire job.
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Project participants’ individual interestsTable 12-6	

Participant Individual Interests

Owner

Project manager Complete project on time and within budget
Minimize change orders

Operation manager Ensure that project costs are capitalized
Provide design input

Executive management Transfer risk
Meet budget and schedule
Reduce cost if possible

Contractor

Project manager Increase profit
Complete project early
Avoid problems

Company executive management Increase profit
Cover risks
Satisfied client leading to additional work

Engineer

Design manager Increase fees
Position for additional work
Control scope of design

Company principal Increase fees and profit
Establish reputation
Transfer risk
Referral for new work

Computer Simulations
Several computer simulation programs are available to aid project estimators. These pro-
grams can also be used to evaluate risks and estimate costs. Some engineering firms have 
their own proprietary programs to use for clients. These programs are sophisticated, but 
the reliability of the results is fully dependent on the accuracy of the data supplied to the 
program. Many times unsupported estimates are used for data input, and then the output 
is questionable.

Analytical Calculations
Engineering calculations of probability are sometimes used to combine the potential risk 
effects. Sometimes a “risk index” is calculated to estimate the combined risk from several 
factors. The value of extensive mathematical models is debatable since much of the data 
used in the calculations is imprecise.

Decision Analysis
The decision analysis approach for risk assessment uses decision trees or diagrams to 
sort through the various choices and decide the most effective risk reduction strategy. 

30047.indb   117 5/17/2010   1:29:33 PM



118  Capital Project Delivery

Computerized programs using this approach help by automating many of the tedious esti-
mations. Decision analysis has gained popularity for many management applications.

Large capital delivery projects often use all the risk assessment methods mentioned 
in this chapter. By combining the results of several methods, both experience and science 
are used to arrive at a reasonable risk reduction strategy.

RISK ALLOCATION__________________________________________
Assigning risk management responsibility to project participants based on an evalua-
tion of knowledge and ability is termed risk allocation. This approach is an important 
method used to assist the efficient conduct and completion of the capital delivery project. 
Assuming risk by a single party is often most desirable; however, for some parties risks 
require shared responsibility.

Successful risk allocation requires that all parties work together. The three main 
project participants are the owner, the contractor, and the design engineer or architect. 
Not only does this project team need to be engaged unselfishly to manage risk, but it also 
needs to participate from the beginning of the design through completion. This total 
involvement of all parties provides the best opportunity for reducing risk.

The project participants enter a project with their own interests. Successful risk allo-
cation requires a team environment. If individual interests (Table 12-6) are allowed to take 
hold, these may prevent a focus on the project and destroy the opportunity to reduce sig-
nificant risks.

The owner should take the lead at the beginning of the project to establish a project 
team philosophy. The owner should bring all parties together to discuss potential chal-
lenges so that the team members can identify among themselves who is best equipped to 
take risk management responsibility. The remaining project participants will also under-
stand their roles so they will be prepared to offer input when needed.

There are several key project areas where major project risks usually develop and 
where employing risk allocation may yield great benefits. These project areas include

Selection of the design engineer or architect•	

Ensuring a quality design•	

Selecting a contractor•	

Communication among the members of the project team•	

Design Engineer Selection
Qualifications are important when evaluating potential project design engineers or ar-
chitects. Owners must strongly consider past performance and experience of compet-
ing firms. Equally important, the philosophy and culture of the owner must be matched. 
Although difficult, communicating these values to establish an understanding is funda-
mental to setting up a successful project team approach.

Quality Project Design
Many parties must contribute to result in a quality project design. The design engineer and 
the owner must often bring in experts for specialty design elements. Including input from 
operations and maintenance personnel is critical for a functional design. Sometimes the 
owner may also include experienced construction experts to ensure a contractor’s view 
is available. If the owner does not have its own staff with this experience, valuable insight 
may be gained from these experts about contract clauses, constructability, schedule, com-
munications, and other potential risks.
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Selecting a Contractor
Often a contractor is selected as the result of a bid process. Even though there are many 
considerations when evaluating a bid proposal, in reality the low bid is often the winner. 
Therefore, it is important to develop the request for proposal to bid to reduce uncertainty 
and to include requirements that can improve the likelihood of success by the best con-
tractors. Successfully allocating risks requires project team members with similar phi-
losophies about this topic. The contractor’s risk philosophy should be considered when 
seeking a contractor.

Communication
Communication or the lack thereof is often the cause of many conflicts. Many risks can 
be reduced with frequent and effective communication. Therefore, an important feature 
of managing any risk is to specify communication responsibilities and to include quality 
checks. Effective communication is needed among all members of the project team and at 
every stage of the project.

CONTINGENCY MANAGEMENT_______________________________
Project managers set up contingency accounts to cover cost increases and to schedule 
extensions. Managing these accounts usually falls on the project manager since they cover 
losses from several project elements. Careful management can result in lower project costs 
and completion schedule adaptability.

Commonly, cost contingencies are a single-line account in the project budget. This 
treatment can create management challenges when distributing the contingency amount to 
cover cost increases for multiple accounts. Cost contingency accounts often are accessed 
on an “as needed” basis. This practice leads to exhaustion of the account before the proj-
ect is completed. Also, there is a tendency to delay corrective action when cost increases 
early in the project are covered by the contingency.

One account-control approach is to spread contingency funds to the accounts that 
were used to calculate the contingency amount. It is unlikely the account is enough to 
cover the maximum estimated cost increase for each risk, but it can be distributed pro-
portionally on this basis.

A contingency drawdown curve (Figure 12-2) is a useful tool to ensure the account 
is not exhausted before the funds (or time extensions) are needed. Funds can be released 
according to percent activity completed. Additionally, many managers do not reserve con-
tingency funds through the entire project but rather identify milestones dates (shown as 
down-pointing arrows on Figure 12-2) where funds are withdrawn if they are not used.

The effective use of contingencies is a proven management method for dealing with 
cost increases and schedule extensions. Contingency accounts are established for likely 
risks. Opportunities are created for project managers when these accounts are unused.
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SUMMARY_________________________________________________
Capital project delivery by its nature includes many uncertainties. These unknowns lead 
to risks and opportunities. Project managers need to manage risks to reduce the negative 
impact on the project. Project stakeholders should keep these points in mind when facing 
a risk management situation.

Avoid risk when it does not add value. •	 To assume a risk, ensure there are 
potential benefits that outweigh the potential consequences. Exploit risk 
when the likely benefits exceed the costs. Use the “80:20 rule” by employing 
standard or proven techniques for 80 percent or most of the project require-
ments. By focusing risk in the remaining 20 percent of the project, there 
is the greatest potential for controlling and producing a positive outcome. 
This approach allows the best or most experienced personnel and critical 
resources to be focused on the critical 20 percent rather than being spread 
across the entire project.

Stay flexible on unresolved issues. •	 Employ parallel or redundant approaches. 
Sometimes it is possible to narrow choices rapidly and carry forward two 
approaches rather inexpensively or with little impact to the project.

Address the riskiest items earliest. •	 These items have the greatest potential 
impact on the project and control project execution or configuration. Out-
comes from the riskiest items often nullify work or decisions made on other 
tasks or elements.

Allocate risk carefully. •	 Building on the idea of avoiding risk when it does not 
add value, it is helpful to concentrate risk in just a few areas. This ensures 
the best resources can be assigned to manage each risk.
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Successful risk management techniques for capital projects use the following steps:

Identify risks1.	

Evaluate risk likelihood and consequences2.	

Assess the significance of each risk3.	

Allocate risks to manage each effectively4.	

Set up and manage contingencies5.	

Employing these processes often leads to the delivery of a capital project with a min-
imum of disruption, meeting project schedule, and within the expected budget.
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Chapter 13

Disputes

The complexities of the construction process are fertile ground for disagreements and 
misunderstanding that, if not promptly resolved, may grow to the level of a dispute. A 
dispute is defined as an unresolved claim. In the past 20 years the number of disputes 
among various parties of the construction contract has risen dramatically. The number 
of attorneys and legal firms with large divisions that specialize in construction claims 
and disputes has also risen. Disputes can lead to time-consuming, costly resolution, often 
through litigation. The cost impact, both in time and money, is substantial for all parties, 
even the prevailing party.

Because of the high cost of dispute resolution, more emphasis is now being placed on 
claims avoidance and management. Earlier chapters have emphasized the importance of 
proper project planning, design, contracts, and administration in minimizing construction 
claims and disputes. Nevertheless, disputes may occur even with the best efforts.

This chapter defines terms and common causes of disputes. It also presents methods 
of resolving disputes, including negotiation, arbitration, litigation, and alternative dispute 
resolution such as the use of mediation, a summary jury trial, or a dispute review board. 
The focus is on providing the contracting parties insight into the various dispute resolu-
tion methods and describing pitfalls that lead to problems, claims, and disputes.

BACKGROUND_____________________________________________
The following discussion defines terms used in dispute resolution and identifies common 
causes of disputes.

Definitions
Problems during construction are not unusual; in fact, the entire design and construction 
process consists of problem resolution. All the parties—owner, design engineer, contrac-
tor, subcontractors, suppliers, and others—involved in the project undertake a certain 
amount of risk. When a problem goes beyond the risks that initially have been accepted by 
the parties, a dispute often arises. A construction problem becomes a claim when a party 
asks for more money or more time or both that result in no tangible benefit to the owner.

For example, a contractor may view site conditions that differ from those originally 
anticipated as a basis for making a claim, but the owner might not consider the claim 
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justified based on the information provided to the bidders by the owner. The contractor 
can then make a formal claim to offer sufficient justification for all or a portion of the 
claim, and a settlement can be negotiated on-site. A change order then formalizes the con-
tract change, and the issue is resolved. A change order is a response to a problem that is 
agreed to by all parties. It is an agreed change to the contract and can call for an increase 
or decrease in both price and time.

A claim escalates to a dispute when the other parties cannot agree on the justifica-
tion for the claim. Proper claim procedures involve the presentation of a well-documented 
claim that advances the merits of the claim, together with documentation on the associ-
ated cost, schedule, and other particulars. The party to whom the claim is presented must 
make a thorough and fair evaluation. Unfortunately, each of the parties often advances to 
an uncompromising position without really knowing the value of each other’s positions.

Causes of Construction Disputes
The causes that can lead to a construction dispute are numerous and often complex. 
Disputes are often the result of an accumulation of minor confrontations and disagree-
ments. The increasingly litigious nature of the industry causes dispute participants to di-
rect much energy toward “building a case” and taking a position from which they will not 
move for fear of compromising that case. This tendency makes it important for the various 
parties to understand what can be involved in resolving a claim once it has reached the 
dispute stage.

Two factors equally important in understanding why disputes arise are the origin of 
the underlying problem and the way parties handle the problems. Insight into some of the 
major causes of disputes can be helpful in avoiding and resolving disagreements before 
they become full-blown disputes.

The perception of the construction contracting process 30 or 40 years ago was 
entirely different from today. Relatively few entities were involved other than the owner 
and a contractor. Today, many more entities and experts may be directly involved in the 
project, such as consultants and subcontractors. In addition, other entities outside the 
contract may exert considerable influence on the project, such as regulatory agencies, 
local government units, state highway departments, the Army Corps of Engineers, envi-
ronmental agencies and organizations, and neighborhood and citizens’ groups.

Figures 13-1 through 13-4 illustrate some of the typical contractual arrangements 
that are encountered in water utility projects. Figure 13-1 depicts the originally conceived 
form of contract in which an owner contracted with an engineer for design and made a 
separate contract with a general contractor to build the facility.

Figures 13-2 to 13-4 illustrate the much more complex contractual process of today. 
The term surety, which appears on Figures 13-2 and 13-3, is defined as the guarantee that 
the various parties will perform. Sureties may take the form of performance bonds or pay-
ment bonds. All of the entities identified in these contractual relationships are potential 
dispute adversaries. It should be well recognized that the many participants have different 
roles, policies, and operating procedures, as well as different personalities and behavior. 
The variety brought to the process is essential in this age of rapidly changing technology 
and specialization. However, the very complexity of the player matrix creates an environ-
ment that is more conducive to misunderstandings that lead to disputes. All of this defi-
nitely suggests that the contract process that ties various entities to the project must be 
carefully crafted.

The following paragraphs discuss some of the specific causes of disputes.
Contracts. Because of the complexities of any particular project and the general 

complexities noted previously, the contract itself can be the main source of problems 
contributing to disputes. Some of the problem areas with contracts include ambiguous 
contract language, outright omissions, conflicting requirements, and unrealistic time or 
performance requirements.
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For example, a contractor may view site conditions that differ from those
originally anticipated as a basis for making a claim, but the owner might not consider
the claim justified. The contractor can then make a formal claim to offer sufficient
justification for all or a portion of the claim, and a settlement can be negotiated on
site. A change order then formalizes a contract change, and the issue is resolved. A
change order is a response to a problem that is agreed to by all parties. It is an agreed
change to the contract and can call for an increase or decrease in both price and time.

A claim escalates to a dispute when the other parties cannot agree on the
justification for the claim. Proper claim procedures involve the presentation of a
well-documented claim that advances the merits of the claim, together with
documentation on the associated cost, schedule, and other particulars. The party to
whom the claim is presented must make a thorough and fair evaluation. Unfortu-
nately, this is rarely the case. Typically each of the parties advances to an
uncompromising position without really knowing the value of their position.

Causes of Construction Disputes
The causes that can lead to a construction dispute are numerous and often complex.
Disputes are often the result of an accumulation of minor confrontations and
disagreements. The increasingly litigious nature of the industry causes dispute
participants to direct much energy toward “building a case” and taking a position
from which they will not move for fear of compromising their case. This makes it
important for the various parties to understand what can be involved in resolving a
claim once it has reached the dispute stage.

Two factors equally important in understanding why disputes arise are the
origin of the underlying problem and the way parties handle the problems. Insight
into some of the major causes of disputes can be helpful in avoiding and resolving
disagreements before they become full-blown disputes.

Thirty or 40 years ago the perception of the construction contracting process was
entirely different from today. Relatively few entities were involved other than the
owner and a contractor. Today, many more entities and experts are directly involved
in the project, such as consultants and subcontractors. In addition, other entities
outside the contract can exert considerable influence on the project, such as
regulatory agencies, local government units, state highway departments, the Army
Corps of Engineers, environmental agencies and organizations, and neighborhood and
citizens groups.

Figures 13-1 through 13-4 illustrate some of the typical contractual arrange-
ments that are encountered in water utility projects. Figure 13-1 depicts the
originally conceived form of contract; the owner contracted with an engineer for
design and made a separate contract with the general contractor to build the facility.

Figure 13 -1 Typical contractual arrangement 30 years ago
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Typical contractual arrangement 30 years agoFigure 13-1 

Figures 13-2 to 13-4 illustrate the much more complex contractual process
represented today. The term surety is the guarantee that the various parties will
perform, and may take the form of performance bonds or payment bonds. All of the
entities identified in these contractual relationships are potential dispute adversaries.
It should be well recognized that the many participants have different roles, policies,
and operating procedures, as well as different personalities and behavior. The variety
brought to the process is essential in this age of rapidly changing technology and
specialization. However, the very complexity of the player matrix creates an
environment that is more conducive to misunderstandings that lead to disputes. All of
this definitely suggests that the contract process that ties various entities to the
project must be carefully crafted.

The following paragraphs discuss some of the specific causes of disputes.
Contracts. Because of the complexities noted previously, combined with the

complexities of the particular project, the construction contract itself can be the main
source of problems contributing to disputes. Some of the problem areas with contracts
include ambiguous contract language, outright omissions, conflicting requirements,
and unrealistic time or performance requirements.

Changes. When the contractor is required to undertake any type of work that
deviates from the original bargain of the contract or from the scheduled work plan or
time of performance, a change in the project occurs. A dispute typically arises when
the contractor seeks adjustments that the owner feels are excessive. 

General classes of changes include formal changes, constructive changes, and
cardinal changes. Formal changes are the traditional change orders that direct
specific changes, acknowledge the change is being made, and involve a formal
contract change-order provision. Constructive changes result from actions of the
owner or its agents that have the effect of a change directive but often without any
formal recognition of a change. Cardinal change occurs when the change is sufficient
to change the entire character of the work.

Regardless of the reason or justification, changes often have a ripple effect that
impacts other areas of work and escalates problems that were difficult to foresee at
the time the change was started.

Figure 13-2 Typical general contractor format today
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Typical general contractor format todayFigure 13-2 

Changes. When the contractor is required to undertake any type of work that devi-
ates from the original bargain of the contract or from the scheduled work plan or time of 
performance, a change in the project occurs. A dispute typically arises when the contrac-
tor seeks adjustments that the owner feels are excessive.

General classes of changes include formal changes, constructive changes, and car-
dinal changes. Formal changes are the traditional change orders that direct specific 
changes, acknowledge the change is being made, and involve a formal contract change-
order provision. Constructive changes result from actions of the owner or its agents that 
have the effect of a change directive but often without any formal recognition of a change. 
Cardinal changes occur when the changes are sufficient to change the entire character 
of the work.

Regardless of the reason or justification, changes often have a ripple effect that 
impacts other areas of work and escalates problems that were difficult to foresee at the 
time the change was started. The ripple effect, for example, could be a lengthy delay that 
now puts the construction into the rainy season where weather now becomes a factor that 
it otherwise would not have been.

Site conditions. Different site conditions from those predicted are perhaps the most 
frequent reason for a claim that leads to a dispute. In many cases, the owner has attempted 
to shift the risk of the unknown onto the contractor with the aim of reducing up-front 
design or investigative costs. However, the contractor that must win by making the lowest 
competitive bid cannot afford to include substantial amounts of contingency costs. Dis-
putes arise over differing opinions as to what should “reasonably” have been expected.
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Site conditions. Different site conditions from those predicted are perhaps the
most frequent reason for a claim that leads to a dispute. In many cases, the owner
has attempted to shift the risk of the unknown onto the contractor in an attempt to
reduce up-front design or investigative costs. However, the contractor that must win
by making the lowest competitive bid cannot afford to include any substantial
amounts of contingency costs. Disputes arise over differing opinions as to what should
“reasonably” have been expected.

Delays. A delay more often than not impacts costs for all parties involved in the
construction process. A delay can be caused by any one or combination of the parties.
The owner’s failure to obtain timely financing and rights-of-way, give approvals, or
render decisions can lead to delays that result in claims for extra compensation.
Likewise, a supplier’s untimely delivery of materials can delay other subcontractors
and ultimately delay the entire project, adversely affecting the owner and the
engineer financially. Frequently the engineer handles the construction-phase services
on a limited budget; delays on the project lead to claims for extra compensation. The
owner, more often than not, is reluctant to recognize the full cost impact of delays on
the other parties.

Quality or performance. Poor installation, defective materials or equipment,
and even construction failures are typical problem areas for disputes. Many of these
problems may not become apparent until well into the construction process or even
after the project is completed and put into operation. Such problems discovered at
this stage are usually very difficult to remedy to the satisfaction of all parties.

Outside forces. Forces outside the reasonable control of any of the contracting
parties may dramatically impact the progress and cost of a construction project and
result in a claim. Such naturally occurring forces include floods, earthquakes, wind,
and unusually severe weather. Other outside forces of a less dramatic nature are
more common concerns. Intervention by a governmental agency, a public body, or

Figure 13-3 Typical format for modern large projects
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citizens group can impede, change, or delay a project. Adequate planning and
anticipation can reduce the likelihood that these forces will cause problems.

DISPUTE RESOLUTION_____________________________________
The three traditional methods of dispute resolution are

• negotiation
• arbitration
• litigation
More recently a fourth method has evolved—alternative dispute resolution.

Regardless of which method is chosen, several steps should be followed for a
successful resolution, as discussed next.

Preparation
Once it becomes apparent that a dispute must be resolved in a formal manner,
experts in the area of construction claims and litigation should be consulted. Over the
past 25 years, the area of construction claims litigation has become a relatively
complex and specialized field. Even those owners and their engineers who have a
capable staff may need to be supplemented by experts who can render at least a
knowledgeable second opinion on the basis of the claims. Detailing all of the
preparation needed to resolve a dispute is impossible, but the following general
preparatory steps are most important:

• Identify and isolate the problems responsible for the dispute, including
personality conflicts and emotions.

Figure 13-4 Typical modern format with multiple prime contractors
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Delays. A delay more often than not impacts costs for all parties involved in the 
construction process. A delay may be caused by any one or combination of the parties. 
The owner’s failure to obtain timely financing and rights-of-way, give approvals, or render 
decisions can lead to delays that result in claims for extra compensation. The design engi-
neer may be tardy in responding to requests for information or reviewing submittals and 
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shop drawings or may unreasonably deny the approval of an “or equal” (comparable item). 
Likewise, a supplier’s untimely delivery of materials can delay other subcontractors and 
ultimately delay the entire project, adversely affecting the owner and the engineer finan-
cially. Frequently the engineer handles the construction-phase services on a limited bud-
get; delays on the project lead to claims for extra compensation. The owner may often be 
reluctant to recognize the full cost impact of delays on the other parties.

Quality or performance. Poor installation, defective materials or equipment, and 
even construction failures are typical problem areas for disputes. Many of these problems 
may not become apparent until well into the construction process or until after the project 
is completed and put into operation. Such problems discovered at this stage are usually 
very difficult to remedy to the satisfaction of all parties.

Outside forces. Forces outside the reasonable control of any of the contracting par-
ties may dramatically impact the progress and cost of a construction project and result 
in a claim. Such naturally occurring forces include floods, earthquakes, wind, and unusu-
ally severe weather. Other outside forces of a less dramatic nature are more common 
concerns. Intervention by a governmental agency, a public body, or citizens’ group can 
impede, change, or delay a project. Adequate planning and anticipation can reduce the 
likelihood that these forces will cause problems. Construction contracts should include a 
“force majeur” clause. A force majeure clause will exclude a specific party from liability 
in the event some unforeseen event, outside the control of the party, precludes the party 
from completing an obligation under the contract, e.g., completing the project within the 
specified time period. To be given relief under force majeure, the party is excused only if 
the failure to perform could not have been reasonably anticipated with due diligence. To 
be fair, force majeure clauses should apply to both parties.

DISPUTE RESOLUTION_______________________________________
The three traditional methods of formal dispute resolution are

Negotiation•	

Arbitration•	

Litigation•	

More recently a fourth method has evolved—alternative dispute resolution. Regard-
less of which method is chosen, several steps should be followed for a successful resolu-
tion, as discussed next.

Preparation
Once it becomes apparent that a dispute must be resolved in a formal manner, experts in 
the area of construction claims and litigation should be consulted. Over the past 25 years, 
the area of construction claims litigation has become a relatively complex and special-
ized field. Even those owners and their engineers that have a capable staff may need to be 
supplemented by experts who can render at least a knowledgeable second opinion on the 
basis of the claims. Detailing all of the preparation needed to resolve a dispute is impos-
sible, but the following general preparatory steps are most important:

Identify and isolate the problems responsible for the dispute, including per-•	
sonality conflicts and emotions.

Organize all available facts, documents, notes, and circumstances that bear •	
on the problem.

Give proper and timely notices to those entitled to receive them.•	
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Determine what and to what extent additional assistance from consultants •	
or others may be required. For example, a scheduling consultant may be 
required for analysis of delay claims.

Determine options, probable costs, whether a settlement is possible, whether •	
there are grounds to sue, and whether contract documents provide for spe-
cific means of dispute resolution.

Negotiation
A negotiated settlement should almost always be considered as the method to resolve a 
dispute. The art of negotiation is always subject to the particular style and experience 
of the participants. However, some of the following elements are common to successful 
negotiations:

Be prepared. It is important to know the details and anticipate the opposing party’s 
arguments. The relevant facts should be presented and documented with letters, memos, 
logs, and contract provisions. Charts, graphs, drawings, and photographs can be used 
effectively to illustrate points. The cost components or specific disagreements should 
be identified with respect to the claimed costs. A chart comparing “as planned” versus 
“actual” scheduled tasks is always helpful.

Pick the negotiating team. Different circumstances call for different types of 
negotiators, but two types of individuals are usually essential for successful negotiation: 
the party’s representative most closely associated with the project and the party’s decision 
maker. The party’s attorneys may also be present.

Know negotiation techniques. Several books and manuals on negotiation are 
available. An understanding and appreciation of the opponent’s particular problems that 
contributed to the dispute will be helpful in forming a negotiating strategy.

Prepare a memorandum of agreement. The results of the agreement reached 
through the negotiation process should be promptly summarized in a memorandum of 
agreement. A complete record should be made that identifies the important documents 
and points presented, the presenting party (or parties), and the times presented. Both par-
ties and witnesses should sign the memorandum.

Arbitration
If attempts at negotiation prove fruitless, the claimant may have two alternatives: arbitra-
tion or litigation. The availability of arbitration as an alternative depends on whether or 
not the contract contains an enforceable arbitration clause covering the dispute.

Today, contract clauses providing for arbitration of disputes are commonplace. The 
Engineers Joint Contract Documents Committee Standard Forms of Agreement, typically 
used in water utility projects, provide for arbitration in accordance with the Construction 
Industry Rules of the American Arbitration Association (AAA). Arbitration is provided 
for in the EJCDC standard contract between owner and design engineer and between the 
owner and contractor.

An important provision of the arbitration clause prohibits the inclusion of another 
entity that is not a party of the specific contract. This provision means that arbitration 
between the owner and contractor cannot include the engineer or other parties in the 
proceedings.

Following the AAA rules, the complaining party files a Demand for Arbitration with 
the AAA regional office. The Demand for Arbitration does the following:

Names the parties•	

Describes the nature of the dispute•	
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Requests the dispute be resolved by arbitration•	

Recites the agreement to arbitrate•	

Designates the location for requested arbitration proceedings•	

The demand need not be formal or detailed, but it must be sufficient to notify the 
AAA and the adversary of the foregoing elements.

The AAA administers the arbitration, assigning it an identifying number and noti-
fying the adversary party of the demand. The adversary then normally has one week in 
which to file its answer to the Demand for Arbitration, failing which the allegations con-
tained in the demand are automatically denied. (There is no award by default in arbitra-
tion proceedings.)

If the adversary files an answer, the AAA then furnishes the parties or their attor-
neys with a list of arbitrators from which to select (often a panel of three arbitrators is 
used). When the selection process is complete, the arbitrators then conduct the arbitration 
according to established practice and written rules.

In the arbitration process, there are limitations on discovery of the facts, i.e., on the 
prearbitration disclosure of pertinent facts or documents. Therefore, the owner (assum-
ing it is the adversary party) should seek as much informal discovery from the contractor 
as possible. Given the fact that the contractor’s claim is usually based in large part on its 
own documents and records, an owner bound to defend the claim in arbitration may be at 
a disadvantage unless it is allowed access to the contractor’s documentation.

Arbitration proceedings are more informal than proceedings in litigation. Rules of 
evidence do not exist, and the arbitrators are not bound to accept or reject any established 
rules of law. In spite of these relaxed procedures, the award of an arbitration panel will 
generally be enforced in a court of competent jurisdiction and will not be overturned for a 
lack of evidence unless gross negligence, fraud, or corruption on the part of one or more 
of the arbitrators is established.

Informality aside, arbitration proceedings do have some similarities to litigation. In 
each proceeding, the parties present their cases to the arbitration panel (or judge or jury, 
in the case of litigation). In each, the parties attempt to persuade the arbitration panel of 
the correctness of their causes by testimony, documents, and argument. Each proceeding 
will result in an enforceable judgment.

Arbitration allows parties to present their positions to a single arbitrator or panel of 
arbitrators while avoiding many of the drawbacks and technicalities of the normal judicial 
process. However, arbitration also has its drawbacks. The advantages and disadvantages 
most frequently cited are described in the following paragraphs.

Speed of resolution. Arbitration may avoid the lengthy waiting period common with 
court calendars. However, once arbitration is started, it may be a more time-consuming 
 process than litigation. The difficulty of scheduling continuous arbitration sessions 
because of other demands on the arbitrators’ time can result in long delays between ses-
sions, and the process may drag out over many months in a complicated construction 
case.

Cost savings. Arbitration may be less costly than a comparable court proceeding, 
but this is not always the case. Construction arbitration almost always involves attorneys. 
Attorneys presenting a case for arbitration should be as prepared as if the case were being 
tried before a judge or jury. Preparation requires examining documents, interviewing wit-
nesses, performing legal research, preparing experts, and developing demonstrative evi-
dence. All of these activities and their attendant costs are common to trial preparation. In 
addition, there are arbitrators’ fees, administrative fees, and the cost of meeting rooms. 
These costs are unique to arbitration and generally exceed typical court costs. They need 
to be estimated on a case-by-case basis and will vary depending on location.
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Technical expertise of the arbitrators. Presentation of construction claims to a 
panel of experienced construction arbitrators is generally cited as an advantage of arbitra-
tion. Ideally, panels selected for construction disputes consist of a contractor, an engineer, 
and a construction lawyer. Frequently, however, the parties’ attorneys do the selecting and 
tend to load the panel with other attorneys.

Privacy. Arbitration has the advantage of privacy. Arbitrators are not required to 
issue written decisions, and decisions are not a matter of public record. The absence of a 
written decision is of little concern to most since the primary goal of the disputing parties 
is the prompt resolution of the dispute.

Avoiding legal technicalities. In arbitration, strict rules of evidence do not apply. 
Arbitrators are generally liberal in their acceptance of evidence. This circumstance per-
mits an easier and faster presentation of records, correspondence, documents, photo-
graphs, and testimony. The AAA rules encourage arbitrators to accept all evidence that 
may shed light on the dispute. Arbitrators retain the right to determine the weight that 
they will give to each piece of evidence. They may choose to disregard an item of evidence 
even after it has been submitted for consideration.

Lack of discovery. Formal discovery procedures are not used in arbitration unless 
agreed to by the parties, specifically authorized by statute, or ordered by a court or arbitra-
tion panel. Prehearing document exchange is virtually always ordered by the arbitrators. 
An inability to compel discovery may be either a drawback or an advantage, depending on 
the status of a party’s own knowledge of the facts and documentation.

Location of the arbitration. The location of court proceedings is determined by 
complex rules of jurisdiction and venue. In arbitration, the parties can use the hearing 
locale established in their contract.

Waiver of jury rights. Although a panel of technically skilled arbitrators may be 
a good tribunal for a complex construction dispute, parties to an arbitration agreement 
should remember that they have waived the right to present their arguments to a jury.

Limited scope of judicial review. Because arbitrators function in a quasi-judicial 
role, their award will not be overturned by a court unless there is proof of fraud, undue 
bias, or corruption.

Litigation
Litigation is an expensive and time-consuming process. Much of the lawyers’ time spent 
handling a construction claim deals with procedural issues, such as discovery, motions, 
and pleadings, as discussed later. These procedural issues often drag out the case for a 
year or more.

The rules governing court proceedings are quite complex and vary among federal, 
state, and local courts from jurisdiction to jurisdiction. Therefore, the party initiating the 
litigation should have its attorney present a probable scenario of the course of the litiga-
tion, the probable schedule, and cost of the process. The party should also consider staff 
time that will be involved. An analysis of the cost-effectiveness of the litigation process 
would be in order, much like comparing alternatives for a treatment process.

A decision that must be made concurrently with the selection of parties is the choice 
of the most desirable court. Typically a jury trial is afforded, but in some jurisdictions and 
in federal court, a demand for a jury trial must be filed in a timely manner. Parties may 
waive their right to a jury trial. Which option is best depends on the nature of the case and 
whether a jury may be more sympathetic to the claim. A jury may be better able to under-
stand a single-event case such as an automobile accident or murder, but a typical jury may 
not understand as well the complexities of a multifaceted construction claim with many 
technical sidelights.
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A judge can hear all of the evidence and render decisions without a jury. A judge sit-
ting alone is more likely to admit disputed evidence that would normally be excluded from 
a jury. In such a case, the judge is relying on experience and training to give any evidence 
the weight it deserves. However, a judge is not likely to be swayed by sympathy factors, 
which are frequently played to before a jury.

Discovery. Discovery is the statutory means by which a party is able to elicit facts 
from the opposing party. The process of discovery is very important and the point at which 
many construction cases are won or lost. Attorneys must discover every fact, every docu-
ment, every witness, every photograph, and every other item that will assist in presenting 
the case. Discovery is designed to eliminate courtroom surprises and encourage settle-
ment. The process may begin as soon as litigation starts.

The discovery process includes the following elements:
Interrogatories. Interrogatories are answers prepared in response to written 

questions.
Depositions. Depositions are the oral examination of any person with knowledge 

pertinent to the case. Depositions are taken under oath and recorded by a stenographer. 
The transcripts may be used at the trial. An opportunity to cross-examine is given to the 
other party.

Admission. Admission entails one party requiring another party to admit, in writ-
ing, the truth of certain facts.

Documents. The production rule allows one party to compel another to furnish des-
ignated documents or tangible items that have a direct bearing on the case.

Trial. The purpose of the trial is not to demonstrate to the judge or jury how much 
work has been done in preparation but to present the case in its simplest, most persuasive 
form. The core of the case involves the resolution of two distinct issues, liability and dam-
ages. Has the defendant performed or failed to perform, to the plaintiff’s detriment, an act 
or acts for which the defendant was obligated? If so, has there been any resulting damage 
to the plaintiff and in what amount?

Trial tactics, strategies, and procedures are beyond the scope of this discussion. How-
ever, the approach used in a trial is mostly directed by the legal counsel that is retained 
for the litigation process. The preparation for the trial, the presentations during the trial, 
and the closing arguments are under the control of the counsel. The counsel’s primary 
goal throughout the entire process is to present the facts that substantiate the client’s 
position.

Costs of Resolution
Trials and arbitration both are costly. The cost of either approach should be estimated 
beforehand with the construction claims attorney. It is important to know or at least have 
a good idea as to the possible costs. A party should never hesitate to question its attorney, 
both before and during the representation, concerning legal fees, as well as other expenses 
for expert witnesses, documentation, discovery, and other related costs. There are several 
areas where cost savings can be realized, and these should be pointed out in the beginning 
and investigated throughout the process.

ALTERNATIVE DISPUTE RESOLUTION___________________________
Alternative dispute resolution (ADR) refers to methods of resolving construction-related 
disputes without resorting to either arbitration or litigation. The interest in ADR in the 
construction industry is increasing for many reasons, some of which are

The extremely high cost of either arbitration or litigation•	
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The need to resolve a dispute more quickly than the time required to resolve •	
it by either arbitration or litigation

The clogged court system, which encourages ADR as a fair way to resolve dis-•	
putes and also relieve the court calendar

ADR’s ability to balance the desire for speedy resolution against the desire •	
for just resolution

ADR is not an attempt to bar the litigant’s right to a jury trial under the Seventh 
Amendment to the US Constitution. Rather, it is a resolution alternative for complex con-
struction-type disputes that are more appropriate to nonjury trials. That is, parties in con-
struction claims cases are less likely to rely on winning their positions by playing to juries 
made up of randomly selected laypeople, so such cases lend themselves more to nonjury 
trials.

Mediation
Mediation is an ADR process that uses an impartial mediator to assist the parties in reach-
ing a settlement by suggesting ways to resolve the dispute. Unlike an arbitrator, a mediator 
does not render a decision and has no power to force the parties to accept a settlement. A 
variety of procedures and techniques is used by the mediator to help the parties reach and 
agree on a resolution.

Mediation has been increasingly used in the last five years or so to resolve disputes 
in the construction industry, particularly in federal courts. Judges have encouraged medi-
ation as a trial alternative. The mediation process hastens the settlement, reducing the 
costs to the litigants and the burden on the court system.

The mediator’s role can take various forms. The mediator can

Identify and narrow issues•	

Identify underlying interests and concerns•	

Carry messages between the parties•	

Explore bases for agreement and the consequences of not settling•	

Develop a cooperative, problem-solving attitude in the parties•	

The advantages of mediation include the following:

The cost is usually much less than other resolution options.•	

Communication between the disputing parties is enhanced through a skill-•	
ful mediator.

Personality issues are kept out of the process to a large extent.•	

The mediator can work behind the scenes to structure a framework for •	
settlement.

Even if a full settlement is not reached, mediation can narrow issues in a •	
dispute, which can be very helpful in complex cases that include many dis-
puted issues.

Mediation is only as good as the parties’ willingness to work at it. Even though parties 
enter into mediation, they may not be satisfied unless they win their positions completely. 

The following paragraphs describe the steps that usually occur in mediation.
Agreement to mediate. A trial judge can impose or suggest mediation, often at 

the same time a trial date is set. The parties can also agree to mediate. When they agree 
to mediation, they typically sign a written agreement that deals with such matters as 
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identifying the mediator, fees, and confidentiality. Mediation for the construction industry 
is offered by the AAA, which first published rules in 1984. If the AAA receives a request to 
mediate, it will appoint a mediator. Several private firms offer arbitration and mediation 
services specifically to the construction industry.

Mediator selection. Upon receiving a request for mediation, an agency will appoint 
a qualified mediator to serve. Most likely the mediator will be an attorney. Normally a sin-
gle mediator will be appointed unless the parties agree otherwise.

The appointed mediator from the AAA or from a mediation agency should have 
expertise and experience in construction litigation, although nonattorney experts are also 
active in the field. In addition, the mediators should have received a substantial amount of 
mediation training and should typically have nonjudgmental personalities.

The credentials of the proposed mediator should be carefully reviewed. Criteria for 
selecting the appropriate mediation agency to furnish the mediator and rules of mediation 
include

Experience of the agency•	

Training and experience of the mediators•	

Agency’s success rate•	

Fees and references•	

Mediation process. Once the parties enter mediation, the mediator makes all 
arrangements with or between the parties. Each side is represented by a person who has 
adequate authority to enter into a settlement agreement. This means that clients, as well 
as their attorneys, should attend the mediation sessions and that a public water agency 
should be represented by a high-level manager who has the authority from the board to 
make decisions. The mediator conducts joint and separate meetings with the parties, 
reviews the positions, reviews supporting data, and may shuttle back and forth between 
the parties.

If necessary, the mediator may obtain expert advice on technical issues, provided 
the parties assume the expenses of obtaining this advice. Mediation sessions are private. 
The mediator cannot divulge confidential information disclosed by the parties. All records 
and reports are kept confidential. No stenographic record is kept of the mediation process. 
The expenses of witnesses for either side are paid by the party producing the witness. All 
other expenses of the mediation, including travel, are borne equally by the parties unless 
they agree otherwise.

Mediation ends when (1) a settlement agreement is reached by the parties, (2) the 
mediator issues a written declaration to the effect that further efforts at mediation are no 
longer worthwhile, or (3) either party issues a written declaration that the mediation pro-
cess should be terminated.

Summary Jury Trial (Minitrials)
A summary jury trial, also called a minitrial, is a nonbinding, informal settlement process 
in which jurors hear abbreviated case presentations, typically lasting no more than a day. 
A judge presides over the hearing. No witnesses are present and the rules of evidence are 
relaxed. Important to the process is that party representatives authorized to settle the 
case are required to attend. After the minitrial, the jurors deliberate and hand down an ad-
visory verdict, which becomes the starting point for settlement negotiations. The presid-
ing judge may participate in these negotiations. The verdict is nonbinding upon the parties 
and is used by the parties to predict the likely outcome of an expensive jury trial.

A summary jury trial is a more elaborate ADR method that requires the attention of a 
judge and a jury. It is best suited to large, complex cases that would take weeks or months 
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to try, as well as to cases for which the savings in time and money resulting from a suc-
cessful summary jury trial would be the greatest. A judge cannot prevent parties from get-
ting their day in court but may require them to submit to a summary jury trial before they 
may proceed to a full jury trial. When such a procedure is imposed, many cases are settled 
before reaching the actual trial stage.

The real purpose of the summary trial is to get to the essence of the case in as short 
a time as possible. The process forces the parties to evaluate their cases and get to the 
core of their positions. It enables the parties to view how their cases may be seen when 
examined in the full light of a jury. It also provides each party the opportunity to view the 
opponent’s case.

The advantages and disadvantages of summary jury trials include the following:

The strengths and weaknesses of each party’s position are revealed, which •	
permits a better evaluation of each position.

Summary jury trials provide a less costly, nonbinding process that encour-•	
ages settlement. The required involvement of the decision makers and prin-
cipals is important in reaching a settlement.

The summary jury trial is supposed to be indicative of a full jury trial, but •	
this may not be the case since each jury is unique. Juries are highly unpre-
dictable and often seem to favor large settlements from the party they per-
ceive to be “wealthy.”

Since the summary jury trial reveals the essence of each party’s case, there •	
is the need for mutual good faith.

Despite the results of a summary jury trial, the dispute may still go to court, •	
in which case the cost of the summary jury trial becomes an additional 
expense.

A summary jury trial has limited usefulness and is best suited to large, com-•	
plex cases that would involve months of court time.

Dispute Review Board
A dispute review board (DRB) generally consists of three members selected and approved 
by both the contractor and the owner at the time a construction contract is executed. 
DRB members are experienced with the type of work involved, respected by their peers, 
and neutral. They visit the job regularly during construction and are kept advised on its 
progress. When disputes arise, the DRB can recommend settlement quickly, before adver-
sarial attitudes grow and harden. Experience has shown that the existence of an impar-
tial, respected panel encourages parties to view their differences more objectively and 
to resolve them without a hearing. The DRB provides an independent assessment on the 
merits of disputes and does not usurp the owner’s authority to direct the work as provided 
in the contract. Although DRB recommendations are not binding, parties normally give 
them great weight and in most cases accept the findings. Should further proceedings such 
as arbitration or litigation become necessary, DRB recommendations are admissible as 
evidence.

The DRB is not intended to supplant existing dispute settlement methods. Rather, it 
is an earlier, nonbinding, intermediate step directed at avoiding the need to resort to more 
expensive, more time-consuming, and less satisfactory procedures. On June 1, 1993, a new 
set of Construction Industry Dispute Review Board Procedures, administered by the AAA 
became effective.
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Chapter 14

Communication

Throughout this manual, direct and open communication has been mentioned as being 
critical to successful project management. Good communication increases the chances of 
project success, but such communication does not happen accidentally. When project par-
ticipants understand the fundamentals of the communication process and conscientiously 
apply them, there is a good chance communication will be effective.

This chapter presents the basics of good communication, describes the types of com-
munication, and gives guidelines for effective project communication.

BASICS OF GOOD COMMUNICATION__________________________
The process of communicating can be presented in a simple model (Figure 14-1). In this 
model, two participants are a “sender” and a “receiver.” The sender sends a message, which 
the receiver tries to understand. Interfering with understanding is “noise.” The most im-
portant part of the model is the receiver. A sender needs to understand the receiver—his 
or her technical knowledge and needs—before communicating. In other words, a sender 
should be sensitive to the receiver.

Usually, noise is thought of as interfering sounds, such as the noise of construction 
machinery. That noise would interfere with two people trying to talk to each other. How-
ever, noise can come from a variety of other sources, such as unclear writing, anger, poor 
photocopies, lack of attention on the receiver’s part, or misspelled words.

CommunicationCOMMUNICATION

Throughout this manual, direct and open communication has been mentioned as
being critical to successful project management. Good communication increases the
chances of project success, but of course it does not happen accidentally. When project
participants understand the fundamentals of the communication process and conscien-
tiously apply them, there is a good chance communication will be effective.

This chapter presents the basics of good communication, describes the types of
communication, and gives guidelines for effective project communication.

BASICS OF GOOD COMMUNICATION ______________________
The process of communicating can be presented in a simple model (Figure 12-1). In
this model, two participants are a “sender” and a “receiver.” The sender sends a
message, which the receiver tries to understand. Interfering with understanding is
“noise.” The most important part of the model is the receiver. A sender needs to
understand the receiver—his or her technical knowledge and needs—before
communicating. In other words, a sender should be sensitive to the receiver.

Usually, noise is thought of as interfering sounds, such as the noise of
construction machinery. That noise would interfere with two people trying to talk to
each other. Noise can come from a variety of other sources, such as unclear writing,
anger, poor photocopies, lack of attention on the receiver’s part, or misspelled words.
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Figure 12-1 Communication model

Copyright (C) 1999   American Water Works Association   All Rights Reserved

Communication modelFigure 14-1 
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Construction signage displaying a concise messageFigure 14-2 

Eliminating Noise
Eliminating noise is a key to effective communication. A message that has eliminated 
noise is

Clear•	

Concise•	

Specific•	

In a clear message the sender has made the message as understandable as possible. 
The sender uses words that the receiver understands, not words understood only in the 
sender’s profession. For example, a design engineer talking to homeowners about a treat-
ment plant expansion should clarify terms such as “flocculation.” In addition, the send-
er’s message should be unobstructed by physical noise or other noise such as anger or 
mistrust.

A concise message starts with the sender determining exactly what information—
the topic—should be communicated. The message should then be restricted to the topic 
and should not obscure the important information. Nor should important information be 
left out. For example, does the homeowner’s group need to hear a technical lecture on floc-
culation? The group may be interested only in the expansion’s effect on rates. Figure 14-2 
shows an example of a concise written message.

Both a sender’s writing and speaking styles should be concise. For example, look at 
the two sentences in Figure 14-3 and decide which is noisy and which is concise. A specific 
message uses concrete rather than abstract words. Abstract words are open to interpreta-
tion, whereas concrete words are less vulnerable. In the example in Figure 14-3 the con-
tractor must give at least 48 hours notice, not “due” notice or “adequate” notice.

Reducing Anger
Trying to communicate in anger is one of the most disruptive sources of noise. 
Unfortunately, construction projects can be highly stressful to the participants, and that 
stress often overflows into anger. The source of the anger is often frustration based on the 
participants’ lack of understanding of each other’s situations. For example, suppose the 
contractor has bid the project as tight as possible and is worried about losing money on 
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It is vitally important that the owner be 
notified by the contractor with due notice 
before the procedures of the startup 
process are initiated.

The contractor must notify the owner at 
least 48 hours before startup.

Contrast in communicationFigure 14-3 

the job. The owner has to answer to the utility’s board members, who question every penny 
being spent. The design engineer worries about the chance that the calculations were 
based on inaccurate field data. These different concerns cause each person to approach a 
problem differently.

The key to reducing anger, besides remaining calm, is first to seek to understand the 
other’s position. Often the disagreement is not one of facts but one of interpretation. A con-
tentious issue may also be divided into subissues, some of which can be agreed to by all. 
Finding out what the participants can agree on will often diffuse anger.

If a situation has reached the boiling point, it helps to back off until anger has cooled. 
It is important not to say things that will require an apology later and not to bring up past 
disagreements or issues that have nothing to do with the current problem. In dealing with 
anger, it also helps to detach oneself from the situation. In other words, it helps to reduce 
one’s personal involvement by acting as a mediator in one’s own disagreement. One must 
remain objective and not become defensive.

Knowing the Purpose of the Message
An effective message has a purpose. Knowing that purpose allows a sender to focus on the 
message. The main purposes of communication are

To inform or clarify•	

To instruct•	

To document•	

To persuade•	

To inform or clarify means that the sender is imparting knowledge that the receiver 
desires. Before sending the message, the sender should determine what information the 
receiver needs and how best to communicate that information without noise. For example, 
most memoranda or phone calls are messages that inform or clarify. The sender has infor-
mation or the receiver requests information, such as test results or an interpretation of a 
specification. The sender informs the receiver of the test results or gives an interpretation. 
Messages that inform or clarify should be concise.

A message that instructs is intended to teach the receiver a concept or procedure. 
Manufacturers’ equipment manuals and training sessions are examples. Instructional 
messages, particularly those for procedures, are best presented as concise procedures 
listed step by step in the order they need to be completed.

Document messages are intended to provide a permanent record of decisions, events, 
or results. Plans and specifications document the results of the design process. Meeting 
minutes document the discussion and decisions made at a meeting. Contracts document 
an agreement between parties. Construction diaries document the daily events on a proj-
ect. Document messages should be clear and unambiguous.

Messages that persuade try to convince the receiver to accept the sender’s position 
on an issue. For example, by making business proposals, a firm is trying to be selected to 
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perform consulting services. Persuasion is also used, for example, to convince others that 
a particular treatment option or piece of equipment is better than another. Clear, concise 
facts, as opposed to unsubstantiated opinions, are the most persuasive.

Managing Meetings
Meetings can be an effective means of communicating and reaching understanding, but 
they can also be ineffective. The difference is that effective meetings are managed. Just as 
effective communication is no accident, good meetings result from good techniques. Most 
effective meeting management styles take the following issues into account:

Purpose. •	 Have a clear purpose for the meeting. Whether for a regularly sched-
uled progress meeting or a special meeting called to address specific issues, 
make sure the participants know the purpose so they can prepare.

Start and end times. •	 The most important meeting management step is to set 
start and end times and stick with them.

Agenda. •	 Before the meeting, send each participant an agenda that lists the 
purpose of the meeting, the start and end times, the place of the meeting, the 
participants, the items to be discussed in the meeting, and the proposed time 
limits for each.

Focus. •	 Keep the meeting focused on the agenda items and on reaching agree-
ment or arriving at required actions. Do not let the discussion get off course 
or be dominated by one participant. Elicit the input of all members. Use com-
munication basics to keep the discussion focused.

Summary and minutes. •	 When an item has been completed, give a summary 
of the agreement or the required action items and deadlines to make sure 
everyone understands. Record the summary as part of the minutes of the 
meeting.

Next meeting. •	 If needed, set the time and place for the next meeting. Send a 
copy of the minutes to each participant before the next meeting.

PROJECT COMMUNICATION__________________________________
During a construction project, many communication events will occur. The typical com-
munication events and messages in each phase of a project are discussed in this section.

Planning
During the planning phase, several meetings usually take place to define the scope of the 
project, establish priorities and budgets, select project team members, and develop a plan 
of action. These meetings usually involve only the owner’s staff. It is important to keep 
good summary minutes so that nothing has to be discussed again. It is rarely necessary to 
keep detailed records of the discussion leading up to agreements.

If a consultant is hired to help with planning, the owner should make clear what types 
of communication the owner needs and at what points in the process. Usually there is an 
initial meeting at which the consultant meets the owner’s project staff and clarifies the 
project scope. The owner and consultant should decide who will be the meeting manager 
and take minutes.

The consultant then usually works with individual staff members to develop alter-
native design criteria or other project criteria. These communications are done in one-
on-one meetings or telephone calls as necessary. There is usually a meeting to present 
alternatives and other items in a preliminary report to the owner’s final decision maker. 
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A final report and presentation are then prepared based on feedback from those autho-
rized to review the preliminary report.

Design and Bidding
The design process itself is similar to the planning phase, with several meetings held to 
solve problems or present options. Meetings serve to refine the project scope and to define 
the quality criteria the owner desires (and can afford). The key to these meetings is to 
make sure all those involved understand the agreements reached on design issues. This 
understanding will reduce many problems later.

Results of the design process are documented in the contract documents, which con-
sist of plans, specifications, and bidding documents. Above all, these documents must be 
clear and specific. Previous chapters have discussed the specifics of the bidding process, 
including having a prebid meeting to clarify the contract documents, as well as sending 
addenda to the bidders as needed. Contract documents were discussed in chapter 2.

Construction
Meetings and the associated documentation typify the construction phase. The usual 
meetings include

A preconstruction meeting that includes all participants as well as any other •	
utilities or agencies affected by the project

Regular progress meetings that usually include the contractor, program or •	
construction manager, owner, and other parties immediately affected by the 
current work

Problem-solving meetings that include the affected parties•	

The basics of good meetings also apply to construction meetings, in particular, keep-
ing them focused and starting and ending them on time. Otherwise, the meetings will be 
perceived as a nuisance rather than an effective method of keeping the project on course.

Construction documentation has also been discussed in previous chapters. Exam-
ples of such documentation include pay requests (discussed in chapter 9), change orders, 
construction manager’s diaries, and test results. Again, the key to good documentation is 
making it clear and specific.

Operations and Maintenance
After construction is complete, the main activities are related to operations and main-
tenance, most specifically, manuals and training. These activities require instructional 
communication. The key to good instruction is presenting the information in clear 
chronological steps. Keeping the terminology understandable is highly important. 
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Chapter 15

Selecting Consultants

The success of capital projects depends on developing an integrated project team of manag-
ers, design professionals, constructors, and operators. Depending on the size of the water 
agency or water utility, the management, planning and design, environmental permitting, 
and construction oversight may be contracted out to individuals or firms for assistance. In 
this section, the term consultant refers to these professionals. Consultants could include 
program and project managers, construction managers, environmental consultants, finan-
cial and legal consultants, design engineers, surveyors, geotechnical engineers, and resi-
dent engineering firms. Usually firms providing engineering and other technical services 
are required to have individuals licensed by the state in which the work is to be performed. 
Often the firm itself needs to be licensed; some states require the firm to carry professional 
liability insurance. Some states prohibit competitive bidding of professional services. The 
Board of Professional Registration for the particular state should be contacted if there are 
any questions. An excellent resource regarding consultant selection is the National Coun-
cil of Examiners for Engineering and Surveying (NCEES).

This chapter provides broad guidelines to owners that are selecting consultants to 
handle various aspects of their programs or projects. It must be pointed out that the meth-
odology and procedure for selecting consultants varies from location to location and 
depends on whether the owner is a private entity or public agency. Generally the public 
sector is more regulated than the private sector. Experience has shown that the larger the 
private water company, the more closely it aligns itself with the public sector in selecting, 
for example, professional design consultants.

OVERVIEW OF SELECTION METHODS__________________________
When a consultant is required, the consultant is typically selected by the utility or 
agency using either noncompetitive or competitive methods. These methods include the 
following:

Noncompetitive methods1.	

Sole source•	

On-call•	

Standardized preselection process•	
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Competitive methods2.	

Selection from a consultant list (prequalification)•	

Selection from a proposal•	

Selection from a proposal and an interview•	

The selection process preferred varies widely from state to state and region to region. 
It depends on the size and complexity of the project and the size and organization of the 
agency making the selection. Selection processes have evolved over the years as more 
laws and regulations have been promulgated to protect the interests of the public and 
encourage fair competition in the marketplace. Selection processes also vary from the 
public to the private sector. Private utilities or organizations are typically not subject to 
the same regulations that public utilities or agencies are required to follow. Often organi-
zations have policies for the selection of consultants.

All of the selection processes have advantages and disadvantages, and some pro-
cesses may be more appropriate than others for specific projects. The utility or agency 
must be aware of these factors and make an informed decision on which method is best 
for it in the particular situation. Using an inappropriate method may result in the utility or 
agency not getting the best value for its investment.

NONCOMPETITIVE SELECTION PROCESS_ ______________________

Sole Source
Sole source selection occurs when a utility or agency issues a contract for consulting ser-
vices without soliciting proposals from any other individuals or firms. This process is 
typically used for small projects, emergencies, and project modifications or used when 
very specialized expertise and experience are required. Sole source selection may not 
be permitted in some areas or by the policies of some agencies due to its inherent lack of 
competition. Advantages to sole source selection are (1) quickness and speed, (2) minimal 
effort and expense required of the agency and consultant in the selection and contracting 
process, and (3) the agency is able to retain its preferred firm. Sole source may be selected 
when a consultant has an established business relationship with the utility or agency that 
gives the consultant knowledge and insight of current utility infrastructure, practices, and 
organizational culture. Such a preexisting relationship can be an advantage to both par-
ties because less time and effort is needed to get the consultant up to speed. A potential 
disadvantage is that the firm may not necessarily be the most qualified or have the best 
approach to designing the project.

On-Call
An on-call services contract is often used where the consultant may be acting as an exten-
sion of the agency’s staff providing ongoing or frequent services for the utility or agency. 
Examples are a corrosion consultant, welding inspector, or a firm to design small pipe-
lines and special water service connections. Prior to starting work on a given task, the 
consultant often provides an estimate of the cost to the owner for approval. The selection 
may or may not have been the result of a competitive selection process. The consultant 
invoices the owner on the basis of a billing schedule—typically on an hourly basis plus 
out-of-pocket direct job-related expenses.

The on-call arrangement has been used as a method to streamline the selection pro-
cess and reduce the time and expense required to evaluate consultants for specific proj-
ects. Advantages to the on-call contract are (1) speed and quickness, (2) minimal effort 
and expense required of either the agency or the consultant, (3) familiarity of an ongoing 
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working relationship, and (4) continuity. One potential disadvantage is that the firm or 
individual may not be the most qualified to perform all aspects of the requested work.

Standardized Preselection Process
The standardized preselection process may or may not be the result of a competitive pro-
cess. The usual method is for the utility to develop a list (in order by rank) of acceptable 
consultants beforehand, typically every few years, and select from the list for specific 
projects. Agencies and utilities will frequently use this process when there are a number of 
very similar types of projects, e.g., water lines, reservoirs, or regulating stations. A selec-
tion list can be developed for each general type of project. When a project comes up, the 
agency selects from the list, typically the firm at the top of the list or the next firm from 
the top if the top firm has already been awarded a contract. If allowed by statute, it is com-
mon to have elements such as hourly rates and markups all preapproved. The agency or 
the consultant prepares a detailed scope to perform the specific task or project, and the 
consultant provides an estimate of hours and costs. The scope and cost are then negoti-
ated. The advantages of this process are (1) speed, (2) minimal effort required of either the 
agency or the consultant, (3) owner is familiar with the firms on the list, and (4) some con-
sideration of qualifications is given. One disadvantage is that the utility or agency may not 
have evaluated the most qualified firms or the ones having specific experience required for 
the given project. The most qualified firm may not be next on the list or may already have 
been selected for another project and thus not be eligible for the next project.

COMPETITIVE SELECTION PROCESS____________________________

Selection from a Consultant List
To select from a consultant list, the utility or agency develops a list of acceptable firms and, 
as projects come up, solicits detailed proposals from multiple firms (usually three to four) 
on the list. This approach is similar to the standardized preselection process described 
above except multiple firms are contacted. Selection from a list allows the utility or agency 
to evaluate competitive proposals for a project but eliminates the need to evaluate numer-
ous proposals to arrive at a short list of candidate firms. Some time and effort are saved, 
and the utility or agency is still provided with a competitive selection process. Depend-
ing on the project, the agency or utility may or may not elect to interview the consultants 
before making a final selection. The advantage with this approach is that it speeds up the 
selection process and the consultants can focus on preparing a scope of work, schedule, 
and cost. There is no need to repeat a firm’s qualifications for each project, since the firm 
is prequalified by virtue of being on the consultant list. When firms prequalify in specific 
projects, an owner is almost assured of having qualified firms doing the work. It is also 
possible to spread the work around by rotating through the list. Disadvantages are that if 
the project requires some special expertise, the firms on the consultant list may not have 
that expertise; and a well-qualified firm may be excluded because it is not on the list.

Selection from a Proposal
In this process, an advertisement or solicitation letter is prepared requesting proposals 
from any firm that believes it is qualified for the work. Depending on the number of pro-
posals, the utility may evaluate the proposals and develop a short list of three or so of the 
most qualified firms for further consideration prior to making a selection. This process 
can take longer to evaluate all of the proposals; however, it provides the utility with the 
best opportunity to select the most qualified firm for a particular project. Again, depend-
ing on the project, the utility or agency may or may not conduct interviews prior to mak-
ing the final selection. Advantages with this approach are the openness and competition. 
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The owner will be able to select the best firm with the best ideas and approach providing 
the qualification-based selection is used. The disadvantages are the time that it takes to 
go through the selection process and the time commitments needed from both the owner 
and the consultant.

Selection from a Proposal and an Interview
This process is the same process as described above for selection from a proposal with the 
exception that the interview is not optional. An interview is a formal presentation by a pro-
posing firm and typically requires responses to questions posed by the owner. The owner 
may request presentation from all of the proposers or just from the best proposing firms. 
The interview is described in more detail later in this chapter. This process can be used for 
large and very complex projects, such as tunnels, water treatment plants, and large trans-
mission conduits. The advantage with this approach is that the owner has an opportunity 
to observe the firm and the firm’s project team in action, which allows the owner to probe 
deeper into the firm and team’s experience. The disadvantages are the time it takes to go 
through the process and the time commitment from the owner’s staff, not to mention the 
added cost to the responding consultants.

DECISION TO USE COMPETITIVE OR NONCOMPETITIVE SELECTION
Whether to use noncompetitive or competitive selection is decided based on local laws 
and regulations, policy, and preferences. Noncompetitive methods of consultant selection 
should only be considered for small, noncomplex projects or under other special circum-
stances, e.g., when the agency or utility is very familiar with the qualifications of the firm 
and the project is well defined. If the agency uses a competitive selection process, the 
selection is based on one of the following:

Fee-based•	

Politics•	

Qualification-based•	

A combination of the above•	

Fee-Based Selection
Fee-based selection is the process of relying almost exclusively on the amount of the pro-
posed fee to select a consultant. Soliciting bids or costs for consulting services is becom-
ing more and more prevalent as utilities and other public agencies try to keep fees, rates, 
and taxes down. Unfortunately selecting a consultant from a group of proposals based on 
fees for a project that is in the conceptual stages and, therefore, not well defined is akin 
to comparing apples and oranges. The key to having a meaningful evaluation is to have a 
scope that is well defined. The utility may receive a number of proposals with widely vary-
ing fees, each describing a totally different scope of work and level of effort. Selecting the 
lowest price in this situation often will not result in the most cost-effective finished proj-
ect. Furthermore the project being proposed by the consultant may not be what the util-
ity or agency wants or had in mind. In fee-based selection the utility may deny the project 
one of the most valuable assets a professional has to offer—creative technical knowledge 
and experience that allow evaluation of alternatives in sufficient detail to make intelligent 
decisions and allow development of the most cost-effective, functional design.

In an effort to be competitive and offer a low fee, consultants will often develop a 
limited scope of work and minimize the detail and evaluation of different alternatives. 
With cost as a consideration, firms will have to minimize senior staff involvement in brain-
storming, technical development, and review of alternatives. As a result, a firm may not 
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consider or may inadequately evaluate some cost-effective alternatives. In the end, the 
agency may not get the project that it anticipated and will be disappointed in the consul-
tant for not coming up with the best solution. A common consequence of using fee-based 
selection is an amendment to the consultant’s contract to increase the scope of work to 
look at other alternatives. This increase in fee may result in a higher total cost to the 
agency than if fee-based selection was not used.

If the consultant is not constrained by fee, an experienced consultant can propose a 
realistic fee resulting in the agency being satisfied and a project that will provide years 
of service. However, if the agency is not looking for an extensive evaluation of alterna-
tives, this should be stated in the request for proposals; then the scope and budget can be 
negotiated with the most qualified firm that is focused on the end result as defined by the 
agency. Even with this negotiated limited scope, the most qualified firm can still use their 
expertise and creativity to the agency’s benefit while staying within the agency’s budget 
constraints.

Politically Based Selection
Politically based selection is, as the name implies, based on the political influence that 
a consultant may have with the utility or agency. While good working relationships are 
essential for a successful project, selection based on politics very rarely serves the best 
interests of the utility or agency and should be avoided if at all possible. Elected officials 
usually do not have the technical background needed to make an informed decision on 
the selection of a consultant. The utility’s technical staff has the best understanding of 
the project definition and objectives and should be making the selection of the consultant 
based on the qualifications of the firm and its ability to complete the work to the agency’s 
satisfaction.

Qualification-Based Selection
Qualification-based selection is the process of making an evaluation and selection con-
sidering only the firms’ qualifications, experience, and project understanding. Cost and 
specific scope of work are negotiated following selection. A variant of true QBS, if per-
mitted by state or local statutes, is for the owner to ask for a detailed scope and estimate 
of personnel hours and cost in a separate sealed envelope as described in the hiring sec-
tion below. In understanding qualification-based selection, it is important to distinguish 
between actual selection and contracting. Selection is completed first and is based strictly 
on evaluation of the consultant’s qualifications. During this evaluation it is important that 
the consultant’s expertise is aligned with the agency’s needs. Contracting is a separate and 
subsequent process that includes final agreement on consultant’s fees, specific scope, and 
schedule usually achieved through roundtable discussion and negotiation.

The cost of engineering design services typically represents less than 2 percent 
of the total project life-cycle cost—life-cycle costs cover all activities in development, 
design, construction, and operation and maintenance of a facility over its lifetime (ASCE 
1988). Nevertheless, project design has a major influence on construction and operation 
and maintenance costs. Since the cost of design is relatively small in comparison to over-
all life-cycle costs and since design heavily influences recurrent costs, it is wise for the 
owner to deemphasize the initial cost of design and consider the recurrent influence of 
design in overall life-cycle costs. Qualification-based selection is a process that allows the 
owner to do just that. The process is described in the following paragraphs.

Request for proposal (or qualifications). In qualification-based selection, the 
owner has the option of a single-step or two-step selection process. Typically the two-
step process is used on large, complex projects. In the two-step process the owner issues 
a request for qualifications from a known list or open advertisement. The purpose of the 
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RFQ is to identify the most qualified firms. Once the most qualified firms are selected 
from their submitted qualifications, the owner issues a request for proposals. The RFP 
describes the project and intended scope, requests a statement of qualifications (past proj-
ects, staff, references), and gives guidelines for submitting proposals. An estimated fee 
for the work is usually not requested of the consulting firms in the proposals, unless the 
consultants have a clear understanding of the scope of work the consultant is to perform 
and the owner is comfortable with the qualifications of all of the area consultants. This is 
discussed in the section on QBS above.

If the owner is comfortable with the qualifications of the consultants in the area , the 
owner can issue an RFP at the start, skipping the RFQ step. The RFP would be issued to a 
list of known qualified consultants.

Presentation and selection. In QBS, following review of the proposals, the owner 
selects those firms believed to have the capabilities, approach, ideas, and resources that 
best fit the needs of the proposed project. These consultants would be asked to make pre-
sentations to the owner to demonstrate more clearly their understanding and role in the 
project and provide the owner with the opportunity to meet the consultant’s proposed 
team and to ask questions of team members.

After the presentation or submission of the proposals (if a presentation is not 
required), the owner ranks each of the consultants based on preestablished criteria such 
as technical ability, understanding of the project, and references. The owner then selects 
a consultant and negotiates a contract with the selected consultant that establishes a 
detailed scope of services, fee structure, and other terms and conditions, including insur-
ance, method of payment, and so. Standard contract forms for consulting services are 
available from various organizations (see chapter 2).

Fee in QBS. The owner and the consultant negotiate a fee after they have both defined 
in detail the specific project scope. Following arrival at a mutually acceptable fee, both 
parties enter into a contract. Types of fees are discussed in the following paragraphs.

Lump sum. The consultant and owner agree to a set price, or lump sum, for the 
agreed scope of work. Obviously, the scope must be clearly defined to make this approach 
acceptable for both parties. Periodic payments may be made based on percentage of work 
completed or deliverables made. Any work beyond the original scope may be negotiated in 
terms of an increase in the lump sum.

Time and expense with or without a maximum. In this approach the consultant 
provides an hourly rate schedule for various categories of staff and then invoices the 
owner on the basis of the number of hours spent by each category of employee on the proj-
ect during the invoicing period. This is probably the most common method of retaining 
consultants. The rate schedule includes the direct salary paid to the employee, overhead, 
and a profit. Any job-related direct costs (for example, travel, reproduction, subsistence, 
and subconsultants) would be added to the invoice. Some firms will include a markup for 
these “out of pocket” expenses that is usually in the range of 5 to 15 percent. This markup 
covers the cost of interest for carrying the costs, risk, and subcontract administration and 
monitoring.

Contracts typically include a “not to exceed” amount; but where the scope of services 
is indefinite, there is no “not to exceed.” The owner should be aware that although the 
contract is on a time and expense basis, if there is a change in scope, the “not to exceed” 
amount will have to be adjusted.

Cost-plus a fixed fee. In this approach, the consultant and owner usually agree to an 
upper limit for the agreed scope of work, overhead multiplier, and the “fee” or “profit.” The 
consultant provides an invoice periodically (typically monthly) that includes costs only, 
i.e, salary and reimbursable expenses and a percentage of the fee or profit. If the scope has 
not changed, the fee or profit is not changed. If the consultant is very efficient, the firm will 
complete the work quickly. The owner benefits since the cost is reduced; the consultant 
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benefits since the profit is maximized due to efficiency. If the consultant is not efficient, 
the cost to the owner will increase but the percent profit to the consultant is reduced. This 
reflects badly on the consultant’s financial ledger. Hence there is a real incentive for the 
consultant to complete the project.

Percentage of construction costs. The consultant’s fee may be based on a percentage 
of the total construction cost, although this method is used less often than the other meth-
ods. This method is often used as an estimate of fees. The percentage varies according to 
project size and complexity. This form of compensation is complicated since the design 
consultant needs to be hired before construction cost is known. Adding to the complexity 
is the fact that the project may change in scope during any of the various phases, requir-
ing multiple adjustments at the conclusion of the project. The owner and the consultant 
may agree to put a cap on the amount of the adjustment. A real disadvantage of this type 
of compensation is that there is little incentive for a consultant to do extra work evaluating 
options that will result in lower construction costs for a project. 

IMPLEMENTING QUALIFICATION-BASED SELECTION_____________
QBS is a step-by-step process—the process may be customized by aligning steps of the pro-
cedure with the particulars of the project. QBS may differ for small-, medium-, and large-
sized projects—project size distinction is relative and will vary from agency to agency. 
A large project typically incurs professional fees in excess of $1,000,000. Fees for small 
projects are usually less than $100,000, leaving medium-sized projects between $100,000 
and $1,000,000. The major difference between QBS processes for large and small projects 
is that the two-step RFQ/RFP process or formal presentations is typically not requested 
on smaller routine projects because of the time and costs involved.

It has been stated previously that interviews are not recommended for small projects 
since interviews are time-consuming for all parties. In some cases, however, an agency 
may want to interview. In these cases it is recommended that the interviewed firms be 
limited to the top two firms and the interview be less formal—more of a discussion with 
questions and answers.

Consultants commit significant staff and financial resources in responding to RFQs 
and RFPs and in making presentations (interviews). To minimize marketing costs, thereby 
helping to keep the consultant’s overhead and fees down, it is important to remove consul-
tants from the selection list as soon as the process indicates they are no longer in conten-
tion. In this way, professional courtesy is extended on the part of the owner, preventing a 
prospective firm from wasting valuable resources when a selection is highly unlikely.

Initiating the QBS Process
An agency must take several steps at the onset, before soliciting an RFQ or RFP. First, 

the agency should clearly define the project scope and then identify key agency person-
nel that will work on the project and ultimately execute the selection process. Project 
definition is achieved by succinctly stating the purpose of the project. The purpose should 
include a description of the agency’s needs. Principal components of a project that should 
be considered include

Issue being considered/solved by project•	

Project budget•	

Project phasing and schedule•	

Development•	

Planning•	

Design•	
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Construction•	

Permits•	

Environmental impacts•	

Public outreach•	

Resident engineering•	

Traffic and transportation impacts or constraints•	

Testing, startup, training, and possible operation•	

After defining the scope of the project or to assist in defining the scope, the agency 
should designate an in-house project team. A project manager should be selected to act as 
the main point of contact for the agency. The project manager then completes the makeup 
of the project team and designates a consultant selection committee. Members of the proj-
ect team may also serve as members of the selection committee. To manage the selection 
process, the agency should identify a selection committee manager. The project manager 
may serve as the selection committee manager, or this function may be filled by other 
management personnel. In any case, the project manager should be on the selection com-
mittee. The project manager must be comfortable with the scope, with the schedule, and 
ultimately with the firm selected. Once the selection committee is in place, it should focus 
on the necessary steps to complete the qualification-based selection process.

Depending on the complexity and scope of the project, the tasks required to complete 
the work can be delegated in several different ways. A single consultant may be retained 
to provide all services; several consultants may be retained for handling specific, special-
ized tasks; or the agency may use in-house staff to complete specific tasks. For such major 
tasks as design, survey, geotechnical assessment, environmental considerations, permit-
ting, and public information, using several different consultants under contract to the 
agency will require additional management effort by the agency’s staff. As an option these 
tasks could be included in the prime consultant’s scope of work and have the consultant 
manage these efforts. If a project is very large and complex and the agency does not have 
the experience, staff, or desire to manage all of these consultants and construction con-
tracts, a program management consultant may be retained to perform these functions.

The use of in-house staff to complete portions of the project may reduce the costs of 
the project, but care must be taken to assess staff availability. If the staff does not have the 
time to complete the work, the overall project schedule will be impacted.

One of the most important steps in QBS is the formation of the selection committee. 
Ideally, the committee should include individuals that are familiar with the project scope 
and the consultants under consideration. The selection committee should be comprised of 
individuals having expertise in one or more of the following:

Planning•	

Design•	

Construction•	

Budget and financing•	

For most projects, the selection committee should consist of three to five members 
that include the agency’s project manager and agency representatives from planning, 
design, construction, finance, and operations. It is also helpful to seek input from an impar-
tial individual who otherwise would not be directly involved with the project. An impar-
tial committee member, for instance, could be a public works director from a neighboring 
community, an engineer from another department within the agency, or a consultant that 
is not under consideration for the project. The impartial member may or may not receive 
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voting privileges; nevertheless, the impartial member may contribute significant insight to 
the selection committee. The selection committee needs to determine evaluation criteria 
and the weighting of each of the criteria beforehand.

Preparing the Request for Qualifications for the QBS Process
The purpose of an RFQ is to initially reduce the selection set to consist only of those firms 
that are known to have completed similar projects and are adequately staffed with readily 
available resources. It must be determined whether or not the consulting firm has com-
pleted a project under similar conditions and constraints and also whether the firm has 
maintained a consistent performance record. A firm’s response to the RFQ (i.e., submittal 
of the firm’s statement of qualifications) should be as brief as possible to avoid overburden-
ing both the consulting firm preparing it and the agency’s staff reviewing it. Limiting the 
response to 2 or 3 pages for general information and 8 to 10 pages for key staff biographies 
and project experience summaries is more than adequate for most projects. Limiting the 
size of the response will demonstrate the firm’s ability to be concise and brief. Information 
typically solicited by the RFQ includes

General information about the prospective firm such, as the number of •	
employees on staff, number and disciplines of registered engineers on staff, 
number of years in business, and contact information for key personnel.

Statement of related project experience allowing prospective consultants to •	
indicate previously completed work that is nearly the same in size and scope 
as the project under consideration. Usually it is best to request recent experi-
ence, i.e., within the last five years.

Brief biographies on key engineering, management, and professional staff •	
who have had relevant experience on similar projects and who will likely be 
assigned to the project. Information on the firm’s proposed project manager 
must be included.

Other relevant information indicating resources of the firm, specialized capa-•	
bilities, financial strength, insurance commitment, and track record on work-
ing within similar schedule and budgetary constraints.

Client references and testimonials with contact information.•	

The RFQ is typically in letter form and includes a brief description of the project, con-
tact person, format for the submittal and requirements, and a closing date and time for 
the submission. The description should address the owner’s specific needs with regard to 
schedule, size of submittal, closing date, and the owner’s staff contact person receiving 
responses to the RFQ. The RFQ should be developed with a specific format that facilitates 
review and comparison of professional firms. It is often helpful to list the selection crite-
ria, i.e., those factors that are important to the owner. Consultants will want to contact the 
agency’s project manager to ask questions. It should be stated if this is allowed at this time. 
Answering questions could be quite time-consuming for the project manager, particularly 
if there are large numbers of consultants considering this project. It also would be advis-
able to include whether a proposal and/or interview are anticipated prior to final selection 
of the consultant.

The RFQ should state in no uncertain terms that those firms submitting brochures or 
suchlike, in lieu of specific project experience, will not receive consideration. Most firms 
should be able to prepare a statement of qualifications in response to the RFQ within two 
to three weeks’ time.
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Reviewing the RFQ Responses
In processing the statement of qualifications, the owner should tabulate the responses in a 
form that allows easy application of evaluation criteria. Evaluation criteria will help nor-
malize the evaluation and make processing fast and easy. A weighted scoring system that 
factors in the relative importance of each selection criteria is typically used. Each member 
of the selection committee makes a preliminary review of each statement of qualifications 
to determine whether or not all RFQ requirements have been met. RFQ submittals not 
meeting the requirements should be excluded from further consideration or be scored low 
based on what is submitted. RFQ submittals meeting the requirements should be given a 
detailed evaluation. The selection committee manager should compile results obtained 
from each of the selection committee members and reconcile any differences. Typically, 
four to six firms are selected for further consideration. Avoid including marginally quali-
fied firms just for the sake of requesting four to six proposals.

Firms remaining in contention should be notified by letter that they have been short-
listed. The letter should thank them for their participation and indicate how the selection 
will proceed. It is equally important to notify the other firms that are no longer in conten-
tion and politely thank them for their time and effort. Once a final selection is made and a 
contract has been signed, it is proper for the owner to disclose each firm’s overall ranking, 
although discussion of the actual numerical scores is discouraged.

Preparing the Request for Proposal
The RFP should transmit information regarding the owner’s objectives with regard to the 
project. This information will enable prospective firms to develop their proposals around 
the owner’s needs. Many owners use standardized forms for RFPs—this provides a good 
starting point for the prospective firms in tailoring their proposals to the owner’s needs. 
An RFP contains the following:

Important background information on the project, e.g., project description, •	
relevant studies, contractual agreements, required permits, scheduling, and 
budget constraints

A list of the owner’s needs accompanied by a general outline of the work ele-•	
ments (scope of work) to be accomplished in satisfying those needs

Closing date and time for proposal and the agency’s contact person who •	
responds to questions regarding the RFP

Notification of any preproposal meeting or “job walk,” which is encouraged •	
since it can provide significant insight into the interested firms

Definitive requirements on form and content of the submitted proposal•	

Requirements on contract language, insurance, licensure, and certifications•	

Clear statement outlining work to be performed by owner and the work to be •	
performed by the prospective consulting firm

Other pertinent information that may assist prospective firms, e.g., criteria •	
for evaluation and selection

The RFP should indicate the general form of the contract agreement between the 
owner and the professional consulting firm. It is often beneficial to the consultant if the 
owner indicates the criteria being used in evaluation of the prospective firms. The RFP is 
transmitted with a brief cover letter along with attachments, as appropriate. In the RFP, 
specific documents may be called out as suggested references.
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On projects where the scope of work is rather open-ended, as in feasibility studies or 
master planning, it is proper for the owner to reveal budget allocated for professional ser-
vices. This revelation allows the prospective firm to scale its efforts and properly focus the 
work on the most relevant issues. Often, owners will first request that the prospective firm 
consider the allotted budget and then ask it to determine which elements may be scaled 
back to keep the project within the given budgetary constraints. Information typically 
requested in the RFP includes

A scope of work that outlines in detail both the order and schedule for •	
tasks.

A schedule of activities that includes submission due dates and review •	
periods.

Organizational structure of the firm’s proposed project team that includes •	
the firm’s project manager, key personnel, and any subcontracted consulta-
tion work. Biographies of any previously unsubmitted key personnel should 
accompany the RFP submittal; client references should be included with the 
biography submitted for the firm’s project manager.

Demonstration of the firm’s ability to meet schedule and budget require-•	
ments on projects of similar size and complexity.

Strong emphasis should be placed on the team submitted in the proposal. A firm 
should be required to demonstrate that the personnel being proposed for the project actu-
ally are available to work on the project and there is a commitment from the firm’s man-
agement to that effect.

The agency may request, depending on local regulations, that the consultant submit 
a breakdown of professional hours by category and task. Sometimes the agency requests 
that this information be put in a separate envelope, which is not opened until the selec-
tion process is complete. This procedure avoids the temptation of “looking at the cost” and 
biasing the selection. The breakdown provides an indication of the level of effort the firm 
believes is necessary to complete the specific task and the emphasis the firm places on this 
activity. The agency can use this as a gauge of the firm’s understanding of the effort, and 
during the final negotiations, the agency may request the firm to increase or decrease the 
level of effort for a specific task as the agency deems appropriate.

The intent of the RFP is not to have the proposing firms develop detailed, in-depth 
engineering solutions. Rather the intent is to clearly demonstrate the proposing firm’s 
qualifications and understanding of the proposed project.

Requesting that a specific RFP submittal format be followed streamlines the review 
process. As with the response to an RFQ, imposing page limits on RFP submittals encour-
ages brevity. However, it is not recommended that an agency impose page limitations on 
relatively large and complex projects that likely need more pages to address the multitude 
of issues associated with the undertaking.

For projects where the selection process does not involve an official RFQ (for example, 
in smaller projects), information typically requested in the RFQ such as specific project 
experience, firm resources, and client references will need to be included in the RFP.

The owner’s project manager should anticipate that the consultants will want to con-
tact him or her and ask specific questions about the project. The preproposal meeting 
is typically not to be used for this purpose because the consultants are reluctant to ask 
questions that might give competing firms an idea of what the firm has in mind as an 
approach. 
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Reviewing Responses to the RFP
Reviewing responses to the RFP is similar in many ways to review of RFQ responses. A 
weighted scoring and ranking system should be implemented during review and evalu-
ation. A determination should be made regarding the consultant’s understanding of the 
project issues as demonstrated by (1) the level of detail provided in the scope of work, (2) 
the proposed schedule and organization of activities, and (3) qualifications and availabil-
ity of a firm’s project manager and key personnel assigned to the project.

The agency’s selection manager should review the scoring and ranking by individual 
members of the selection committee and reconcile differences. Next, the selection man-
ager and selection committee members should decide whether or not to conduct inter-
views and, if so, which firms should be interviewed. Interviews need not be conducted 
unless it is unclear which firm is superior in its qualifications. Ideally, at most three of the 
highest scoring firms should be invited for interviews. Firms not selected for interview 
should be promptly notified by letter with an offer to discuss the reasons why they were 
not selected. A letter should be sent notifying the selected firms and instructing them on 
how to proceed with the interview process.

Conducting the Interview
First, it should be recognized that interviews need not be conducted unless a firm pos-
sessing superior qualifications cannot be determined from review of the RFP and RFQ 
responses. The interview process requires a large expenditure of time and effort by both 
the firm and the agency that, if avoided, would increase the efficiency of QBS. The inter-
view provides the owner and consulting firm with an opportunity to deepen the under-
standing of the project and further determine relevance of the previous experience of 
each firm’s project manager. Firms selected for an interview should be informed that the 
selection committee does not want the interview discussion to be a mere reiteration of 
professional qualifications that were previously stated in the responses to the RFQ or RFP. 
Rather the committee wants the interview discussion to revolve around particulars of the 
current project under consideration. Sometimes it is helpful to the presenting firms if the 
composition of the interview committee is known. Instead of listing names, the owner 
may state which departments are likely to be present.

The consultant’s personnel involved in the interview should be limited to three to five 
individuals. The firm’s proposed project manager should make the majority of the presen-
tation and will be supplemented by other key project personnel as needed. The involve-
ment of the firm’s principals, senior officers, or marketing staff in the interview should be 
minimized. Generally, the length of the interviews should be consistent with the time and 
complexity of the project—interviews generally run between 45 and 90 minutes with 15 to 
30 minutes reserved at the end for questions and answers. If at all possible, all consultants 
should be interviewed on the same day, either all in the morning or all in the afternoon. 
Breaking for lunch can distract the interview process. Having interviews extending over 
several days often provides an advantage to the firm(s) presenting on the last day since 
their presentations are the freshest and could bias the process.

Preparing for the Interview
To derive the greatest benefit from the interview process, the interview panel should meet 
in advance to discuss each member’s questions and concerns. The interview panel should 
then develop a set of standardized questions to ask all firms being interviewed. In addi-
tion, firm-specific questions should be developed that help identify unique aspects of each 
firm and clarify uncertainties. Prerelease of the questions should be given strong consider-
ation to maximize the effectiveness of the interview process, and firms should be required 
to specifically answer each of the questions during the interview.
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A prospective consulting firm will typically deliver an uninterrupted presentation that 
is followed by questions and answers. If possible, the review panel should not interrupt the 
presentation, holding questions until later. Interviews should be scheduled allowing suf-
ficient time between interviews for the interview panel to complete standardized evalua-
tion forms.

In some cases elected officials desire to be a part of the interview panel. In some 
states attendance by officials presents problems if a quorum of the elected officials is pres-
ent. In that case the interview would have to be conducted in public session, which may 
put the consultant in a very uncomfortable position. Out of professional courtesy, and to 
ensure fairness, it is important that none of the competing firms are present at an inter-
view of another firm. A separate waiting room should be provided for the next consultant 
team.

An appointed interview panel chairperson, typically the agency’s selection committee 
manager, should start the interview process by introducing interview panel members and 
stating the interview ground rules. Upon completion of the consultant’s presentation, the 
panel chairperson should start the questioning period and refer to other members of the 
panel for continued questioning.

Evaluating the Interview
After all interviews are completed, an evaluation score sheet should be filled out that ulti-
mately ranks the competing firms. At this time, differences among selection committee 
members should be reconciled by the agency’s selection committee manager. The selec-
tion committee should make a determination soon after the interviews to maintain pro-
cess continuity. Ideally, the evaluation should represent the panel’s collective thoughts 
on each firm’s qualifications and ability to satisfactorily complete the work. The postint-
erview evaluation should place heavy consideration on leadership and communication 
qualities of the prospective firms’ project managers. The interview provides an excellent 
opportunity for the owner to assess how well each prospective project manager answers 
impromptu questions. It is important that the owner feel comfortable with the consulting 
firm’s project manager. The interview allows the owner to determine what other commit-
ments the firm’s project manager has and assess whether those commitments may inter-
fere with the project.

The interview process allows the owner to determine the most qualified firm amongst 
competing firms. The best firm is then selected on the basis of qualifications as deter-
mined by RFP responses and the interview process.

Unselected consultants will likely want to get a debriefing after the selection process 
is completed. This debriefing will help them in future proposals with the agency and is 
a good way for the agency to obtain feedback on the process so that the process may be 
improved during the next selection.

Hiring
In QBS, professional fees are not considered in determining the most qualified consult-
ing firm. To avoid the temptation of considering fees before the hiring process, the RFP 
should require that fees not be submitted until the selection process is complete. In prac-
tice though, some owners depart a bit from this stipulation and allow submission of fees 
and labor estimates in a separate envelope—the envelope remains sealed until the most 
qualified consulting firm is finally selected. In observing the strict definition of QBS, pro-
fessional fees are not disclosed at any time during the actual selection process. This is 
sometimes called the “two-envelope” system.

30047.indb   153 5/17/2010   1:29:46 PM



154  Capital Project Delivery

Negotiation
After being selected, the most qualified firm is asked to submit a detailed cost proposal if 
it was not submitted in a separate envelope with the proposal. Any revisions to the scope 
of work should be noted and reflected in this cost proposal. After receiving the cost pro-
posal, negotiation may ensue to reach agreement on the scope of work, schedule, and pro-
fessional fees. Negotiation is facilitated by first identifying disagreement on specific issues 
followed by constructive discussion that promotes resolution. Fees may be adjusted by 
changing the allocation of risk and/or by reducing the number of design alternatives that 
may have been agreed to at the onset. If an agreement cannot be reached with the selected 
firm, the utility or agency should be prepared to enter into negotiation with the next firm 
on the selection rating list. Should this be necessary, it is important to notify the top-
ranked firm of the agency’s decision to cease negotiations prior to beginning negotiations 
with the second-ranked firm.

Reference_________________________________________________

ASCE. 1988 (updated 1996). Consult-
ing Engineering, A Guide for the 
Engagement of Engineering Ser-
vices. Revised. Manual of Practice 
No. 45. New York: ASCE.
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Chapter 16

Partnering

Partnering is a management method in which all of the participants make a special effort 
to cooperate in working toward completing the project successfully. Partnering can lead 
to many benefits, including: improved morale, reduced costs, development of innovative 
solutions, and effective problem solving or troubleshooting.

As defined by the US Army Corps of Engineers (Edelman, Carr, and Lancaster 1991), 
partnering is an agreement in principle by the participants to share the risks involved in 
completing the project and to establish and promote a mutually supportive environment. 
Partnering is not a contractual agreement, nor does it create any legally enforceable rights 
or duties. Rather, partnering seeks to create a new cooperative attitude in completing con-
tracts. To join in this partnership successfully, each member must seek to understand the 
goals, objectives, and needs of the other parties and mutually to seek a working relation-
ship with other members.

Critical to successful partnering is the creation of an owner–contractor relationship 
that promotes the achievement of mutually beneficial goals. This approach is useful with 
a single prime contractor, but it works particularly well with a multiple prime contracts 
project (chapter 6). Close association among the owner, design consultant, and construc-
tion manger through the entire construction process is of great benefit to the owner and to 
team members. Good specialty contractors work effectively in the team approach under 
owner–designer–CM direction.

Figure 16-1 shows a partnering agreement for a plant expansion. The goals and objec-
tives agreed to by the project participants are listed.

The key players in a typical partnering scenario include

Owner•	

Design engineer•	

General contractor•	

Electrical contractor•	

Heating, ventilation, and air conditioning contractor•	

Plumbing contractor•	
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• equipment suppliers
• material suppliers
A key to making partnering successful is effective communication of needed

information, particularly that from the owner. For example, the owner knows
treatment plant characteristics, is aware of different ways to handle existing flows,
and is familiar with the underground distribution system. Project contractors need
this information to perform their work, and the owner should willingly provide it.

The presence of an experienced resident inspector, either from the owner’s or
construction manager’s staff, is also important to successful partnering. When a
resident inspector is not on the project, problems are not solved as quickly. The project
engineer’s responsibilities in partnering include reviewing shop drawings, answering
technical questions, and sharing expertise with the particular type of project. The
general or trade contractor in a partnering scenario should work closely and openly
with the owner and engineer, and vice versa. In traditional construction projects, the
contractor can feel a sense of “us against them,” since its work is constantly being
scrutinized and it is pressured to complete the work on time.

Partnering applies to all phases of the construction project and should not be
used only when convenient. For example, toward the end of a project, it is easy for the
participants to go their separate ways. However, if the owner, the engineer,
equipment suppliers, and contractor continue to work together at the time of
equipment startup, the process will go more smoothly, and the project can be brought
to a more satisfying conclusion.

Nansemond Plant Expansion
Phase 1

We are committed to the successful completion of the Nansemond Project
meeting the goals and objectives of all parties through effective communication and mutual cooperation. 

      
Utilize and maintain a reliable schedule.

Provide a quality facility.

Achieve effective and timely resolution of job issues 
at the lowest possible level.

Provide a safe work environment.

Meet all environmental requirements.

Respect financial objectives of all parties.

Accomplish smooth transition, including startup and 
successful project closeout.

�

�

�

�

�

�

In the spirit of cooperation, teamwork and understanding, we commit to earn mutual respect and trust, 
which will result in a sense of pride and enjoyment of all participants.

�

Our goals and objectives are as follows:

Figure 11-1 Partnering agreement
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Partnering agreement for plant expansionFigure 16-1 

Other prime contractors•	

Equipment suppliers•	

Material suppliers•	

A key to making partnering successful is effective communication of needed infor-
mation, particularly that from the owner. For example, the owner knows treatment plant 
characteristics, is aware of different ways to handle existing flows, and is familiar with the 
underground distribution system. Project contractors need such information to perform 
their work, and the owner should willingly provide it.

The presence of an experienced resident inspector, from the staff of either the owner 
or construction manager, is also important to successful partnering. When a resident 
inspector is not on the project, problems are not solved as quickly. The project design engi-
neer’s responsibilities in partnering include reviewing shop drawings, answering techni-
cal questions, and sharing expertise with the particular type of project. The general or 
trade contractor in a partnering scenario should work closely and openly with the owner 
and engineer and vice versa. In traditional construction projects, the contractor may feel 
a sense of “us against them,” since its work is constantly being scrutinized and it is pres-
sured to complete the work on time. In a successful partnering project, the feeling should 
be “one for all and all for one.”

Partnering applies to all phases of the construction project and should not be used 
only when convenient. For example, toward the end of a project, it is easy for the partici-
pants to go their separate ways. However, if the owner, the engineer, equipment suppliers, 
and contractor continue to work together at the time of equipment startup, the process 
will go more smoothly, and the project can be brought to a more satisfying conclusion.
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case studies______________________________________________
The following case studies illustrate problems encountered when team members do not 
work together, as well as benefits gained when they do.

Partnering Case Study 1
The first case study involves two belt filter presses. In the proposal, the design engineer 
left the polymer specification open, leaving the choice of polymer feed equipment up to the 
contractor. The filter press equipment supplier ran a pilot test at the plant site to predict 
how the equipment would perform under full-scale conditions.

At project completion, the belt presses did not perform as specified—the 50 percent 
sludge mixture specified in the contract was not achieved. The contractor and equipment 
supplier were facing a large penalty for additional costs to the project.

Two main factors caused the belt presses not to perform as specified.

The polymer equipment furnished by the contractor was not compatible with the 1.	
belt press equipment requirements but was approved by the engineer.

The belt press equipment had mechanical problems.2.	

Under such circumstances, the project could go in one of two directions:

No one agrees to a solution and large penalties are assessed, often resulting in 1.	
litigation to determine blame.

The parties put aside their differences to create an appropriate solution.2.	

In this particular situation, all parties acknowledged that there was fault on every-
one’s part, and all parties worked together to solve the problem. Soon, the belt presses 
were operating satisfactorily, in fact, better than specified. Liquidated damages were not 
charged because there was full cooperation from all parties. The result was an excellent 
installation, with all parties satisfied they had cooperated fully toward fulfillment of their 
common goal.

Partnering Case Study 2
The second case study involves a project in which a brand model of equipment was speci-
fied as the only option. The contractor questioned the design engineer and owner before 
the bid to confirm that this was a sole-source specification. After bids were received, the 
low-bidding contractor approached the owner with an offer to reduce the contract price 
considerably if allowed to use alternative equipment. The proposed equipment, in addition 
to being less expensive, had a proven track record.

The owner disagreed with the suggestion and instead wanted to use the equipment 
specified in the contract, despite the fact that there had never been an acceptable instal-
lation of that equipment. In fact, this project would be only the second in production for 
this equipment. Early in the construction phase it became obvious there would be many 
problems with the equipment. The highly sophisticated equipment, with many electrical 
components and computerized operating parts, was being installed in the open without 
cover. Heat, cold, rain, dirt, and other contaminants damaged the equipment. A cover had 
originally been included in projects specifications, but the first round of bids came in too 
high and the specifications were revised to omit the cover. The protective cover would 
have provided protection for the computer, air compressor and components, air valves, 
and electrical controls. The cover was installed later under another contract.

Further complicating the situation, the owner would not allow its personnel to work 
with the equipment until the project was complete. Earlier testing of the equipment would 
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have helped to identify some major problems, such as a problem with the incoming elec-
trical power. The equipment’s supplier eventually resolved the power problems, although 
they were not the supplier’s fault. Upon completion of the project, the owner withheld a 
large amount of payment due the contractor because of the equipment problems and the 
increased costs to solve them.

A partnering approach could have led to lower costs and a much more satisfactory 
conclusion to this project because

The owner could have given more consideration to the contractor’s recom-•	
mendation to use proven equipment.

The owner could have encouraged staff to work closely with the equipment •	
supplier during installation. The power supply problem would have been dis-
covered earlier, and the staff could have made additional provisions for pro-
tecting the sophisticated equipment.

The supplier would not have been penalized for problems it did not create.•	

Partnering Case Study 3
Another partnering example is a 1992–1993 project in which a deteriorating timber pile 
foundation threatened to shut down a major West Coast grain export facility. In this proj-
ect, the goal was to introduce high-capacity pin piles to support collapsing grain silos. 
Groneck et al. (1993) have described several factors that complicated the project.

Operations of the silos could not be interrupted.•	

Access was extremely limited for work in the basements of the silos.•	

The explosive nature of the grain dust prohibited use of combustion engines •	
and any metal welding, cutting, or grinding equipment in the basements.

Extending the underpinning elements among the existing timber piles—•	
which were very competent below the top of the water table—down to the 
competent bearing level of the piles would be difficult.

The concentration of the foundation support around the columns and walls •	
could have overstressed the minimally reinforced concrete walls and slabs.

This project required innovation and careful planning. Special drilling techniques 
were employed that limited the problems caused by the high density of the lower gravel 
and cobble soils and the maze of timber pilings.

Construction began in February 1992 and was completed in January 1993. On March 
25, 1993, an earthquake measuring 5.6 on the Richter scale shook the site. With the epi-
center just 44 mi (70.8 km) away from the construction site, extensive damage could have 
been expected. However, none occurred, demonstrating the quality of the construction.

Groneck et al. attributed the success of the project in a large part to effective part-
nering efforts. At the start of the project, all parties signed a one-page agreement stating 
common goals of safety, successful and timely completion, uninterrupted operation of the 
facility, and maximization of the contractor’s profit. This agreement helped establish posi-
tive attitudes and an open level of communication.

Partnering Workshops
Principles of partnering are simple enough to understand. However, implementing them 
may require changing attitudes and behaviors—which is not as easy to do. A partnering 
workshop might be helpful for the participants who are not familiar with the concept’s 
principles. The workshop should be facilitated by someone who has extensive experience 
in partnering. Figure 16-2 shows a typical agenda for a two-day partnering workshop.
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Day One

7:45 a.m.

8:00 a.m.
 

10:00 a.m.

10:15 a.m.

12:00 p.m.

1:00 p.m.

2:30 p.m.

3:30 p.m.

3:45 p.m.

5:30 p.m.

6:30 p.m.

7:30 p.m.

Day Two

 7:45 a.m. 

8:00 a.m.

10:30 a.m.

10:45 a.m.

12:30 p.m.

1:30 p.m.

3:30 p.m
.

3:45 p.m.

5:00 p.m.

�

 �
�

�

�

�

�  
�

�

�
 

�

�

�

�

�

�

 �

�
�
�

 �

 �

 �

�

 �

�

 �

 �

�
�

�

�

Registration and continental breakfast

Welcome and administrative announcements
Introductions, organization overview,
expectations for the workshop

Baseline evaluation of working relationships

Video ("The Business of Paradigms") and 
discussion (the acceptance and possible 
benefits of change) 

Break

The partnering concept
Small group team-building exercise
(teamwork, trust, and communication)

Lunch

Develop project team's partnering pledge
(large and small groups)

The partnering process, ground rules,
and the problem-solving process

Break

Large-group brainstorming; identifying, 
combining, and prioritizing issues and concerns

Social hour

Dinner

Evening program

Continental breakfast

Review issues and concerns previously defined 
The definition and action plan process
Small groups define assigned issues and
concerns and develop action plans
Report to large group, develop consensus

Break

Small groups define assigned issues and concerns
and develop action plans
Report to large group, develop consensus

Lunch

Small groups define assigned issues and concerns
and develop action plans
Report to large group, develop consensus

Break

Select and commission focus group
Review workshop achievements and 
commitments

Wrap up

Adjourn

—     Facilitator
—      Participants

—     Facilitator

—     Facilitator
—     Facilitator

—     Facilitator

—     Facilitator

—     Facilitator
—     Facilitator

—     Facilitator

Figure 11-2 Typical agenda for a partnering workshop
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Partnering workshop scheduleFigure 16-2 
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Index

Note:  f. indicates a figure; t. indicates a table.

AAA. See American Arbitration Association
ACEC. See American Consulting Engineers Council
AGC. See Associated General Contractors of America
AIA. See American Institute of Architects
Alternative dispute resolution, 131–132
	 dispute review board, 134
	 mediation, 132–133
	 summary jury trial (minitrial), 133–134
American Arbitration Association (AAA), 

Construction Industry Rules, 128
American Consulting Engineers Council (ACEC), 21
American Council of Independent Laboratories, 21
American Institute of Architects (AIA), 20, 21
American Public Works Association, 27
American Society of Civil Engineers, 21
American Water Works Association, 21
Arbitration, 128
	 AAA procedure, 128–129
	 avoidance of formal discovery procedures, 130
	 avoidance of legal technicalities, 130
	 compared with litigation, 129
	 costs, 129, 131
	 Demand for Arbitration, 128–129
	 and limited judicial review, 130
	 and privacy, 130
	 relative informality of, 129
	 simplicity of location, 130
	 and speed of resolution, 129
	 and technical expertise of arbitrators, 130
Associated General Contractors of America (AGC), 21
	 Construction Contractor’s Qualification Statement 

for Engineered Construction, 33–34
	 standard design-build and turnkey documents, 

72–74
Associated General Contractors of California, 27
Association of Engineering Firms Practicing in the 

Geosciences of Soils and Foundation  
Engineers, 21

Bid bonds or sureties, 16, 35
Bidding
	 addenda, 35
	 advertisement and invitation to bid, 34
	 bid evaluation, 35–36
	 bid form, 35
	 bid opening, 35
	 bid security and bonds, 16, 35
	 bid shopping, 59–60
	 bidder qualification, 35
	 competitive bidding process, 34–36
	 contract award, 36

	 and description of bonus or penalty clauses, 97
	 documents, 34–35
	 instructions to bidders, 34–35
	 standard forms, 20–21
	 See also Contractors
Boards of Professional Registration, 141
Bonus clauses, 95, 96
	 and bidding process, 97
	 sample wording, 99
Budgeting, 88
Building News Institute, 26

Calendar days, 97
Capital project delivery
	 comparison of methods, 4, 5t.
	 defined, 1
	 variants and options, 6t.
	 See also Construction managers and management; 

Cost-plus contracts; Design-bid-build; Design-
build; Design-build-own-operate; Design-build-
own-operate-transfer; Fixed-price, unit-bid 
contracts; Multiple prime contracts; Owner 
construction management; Partnering; Program 
managers and management; Turnkey construction

Capital projects, 1f., 2f.
	 defined, 1
	 environmentally sensitive, and contractor 

prequalification, 30, 31f.
	 membrane water treatment plant, 49, 50f.
	 pipeline repair, and contractor prequalification,  

31, 31f.
	 and publicly vs. privately owned utilities, 4
	 pump station, 49, 50f.
	 and technological changes, 3
	 tunnels, and contractor prequalification, 30, 30f.
Cardinal changes, 125
Cash flow, underestimating, 93
Cattle calls, 66
Change orders, 12, 23–24
	 and amending performance clauses, 97
	 in design-build, 66, 67
CM. See Construction managers and management
Communication, 135
	 basics, 135–138
	 in bidding phase, 139
	 clear messages, 136
	 concise messages, 136, 136f.
	 in construction phase, 139
	 in design phase, 139
	 to document, 137
	 eliminating noise, 136
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	 to inform or clarify, 137
	 to instruct, 137
	 meeting management, 138
	 model of, 135, 135f.
	 in multiple prime contracts, 61
	 and noise, 135
	 in operations and maintenance, 139
	 and owner construction management, 46
	 in partnering, 156
	 to persuade, 137–138
	 in planning phase, 138–139
	 purpose of the message, 137–138
	 and reducing anger, 136–137
	 in risk allocation and management, 119
	 specific messages, 136, 137f.
Completed work, payment for, 92
Completion, 94
Construction Contractor’s Qualification Statement 

for Engineered Construction, 33–34
Construction costs, 65
Construction documents, 19, 20t.
	 and changes to price and time, 23–24
	 and contractor–subcontractor relationships, 22–23
	 CSI format, 19–20, 20t.
	 and delay and acceleration problems, 24–25, 25f.
	 EJCDC documents in solutions to common 

problems, 22–26
	 EJCDC standard documents, 21–22
	 general conditions, 19
	 general requirements section, 20
	 modifying EJCDC standard documents, 22
	 organizations and standard forms, 20–21
	 specifications section, 19–20
	 standard specifications, 26–27
	 supplementary general conditions, 19
	 and unanticipated conditions, 25–26
Construction Industry Rules (American Arbitration 

Association), 128
Construction Management Association of America, 49
Construction management, defined, 4
Construction management at risk, 6t., 75. See also 

Guaranteed maximum price construction 
management

Construction managers and management (CM), 3, 6t., 
49, 50

	 and additional administrative responsibilities of 
owner, 52

	 advantages and disadvantages, 51–52
	 characteristics, 49–51
	 and cost savings, 51
	 and expertise, 51
	 in multiple prime contracts, 57–58
	 and owner’s responsibilities, 52
	 and quality control, 51
	 responsibilities of, 52–54
	 and risk management, 51
	 site representative, 53–54
	 and staff quality, 51
Construction Specifications Institute (CSI), 19, 21

	 format for construction documents, 19–20
Constructive changes, 125
Constructor, defined, 3
Consultant selection, 141
	 competitive methods, 142, 143–147
	 conducting the interview, 152
	 from consultant list, 143
	 evaluating the interview, 153
	 fee-based, 144–145
	 and fees, 146–147
	 hiring, 153
	 implementing QBS, 147–154
	 initiating QBS process, 147–149
	 methods, 141–144
	 negotiating scope and fees, 154
	 noncompetitive methods, 141, 142–143
	 on-call, 142–143
	 politically based, 145
	 preparing and reviewing RFP, 150–152
	 preparing and reviewing RFQ, 149–150
	 preparing for the interview, 152–153
	 presentations, 146
	 from proposal, 143–144
	 from proposal plus interview, 144
	 qualification-based (QBS), 145–147
	 request for proposal (RFP), 145–146
	 request for qualifications (RFQ), 145–146
	 sole source, 142
	 standardized preselection process, 143
Consultants
	 cost-plus a fixed fee, 146–147
	 defined, 3
	 fee as percentage of construction costs, 147
	 lump sum fees, 146
	 and “not to exceed” amounts, 146
	 responsibilities in design-bid-build projects, 14–15
	 time and expense fees, with or without  

maximum, 146
	 types of, 141
	 See also Construction managers and management; 

Design engineers; Engineers; Program managers 
and management

Contingency accounts
	 drawdown curve, 119, 120f.
	 management of, 119
Contract administration, defined, 4
Contract award, 36
Contractors
	 advantages and disadvantages of  

prequalification, 32
	 defined, 3
	 disqualification of prequalified bidder, 30
	 evaluation of qualification statements, 34
	 identifying critical characteristics, 33
	 and partnering, 156
	 prequalification, situations calling for, 30–32,  

30f., 31f.
	 prequalification goals, 29–30
	 prequalification procedure, 33–34
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	 prequalification regulations, 30
	 prequalifying, 6t., 29
	 requests for qualifications (RFQs), 34
	 responsibilities in design-bid-build projects, 16
	 selecting, 6t.
	 statement-of-qualification form, 33–34
	 warranties by, 103
	 warranty responsibilities, 102
	 See also Bidding; Payment procedures; Performance 

clauses
Contracts
	 increased complexity of arrangements, 124,  

125f., 126f.
	 See also Construction documents; Cost-plus 

contracts; Design-bid-build; Design-build; Design-
build-own-operate; Design-build-own-operate-
transfer; Dispute resolution; Fixed-price, unit-bid 
contracts; Multiple prime contracts; Turnkey 
construction; Warranties

Cost-plus contracts, 12
Cost-plus-fixed-fee payment, 89
	 with unit price, 90
CSI. See Construction Specifications Institute

Damages, liquidated. See Liquidated damages
DBFO. See Design-build-finance-operate
DBIA. See Design-Build Institute of America
DBO. See Design-build-operate
DBOOT. See Design-build-own-operate-transfer
Delays
	 compensation for, 95, 96
	 and damages, 24–25, 25f.
	 and dispute resolution, 126–127
	 in payment, 93–94
Design consultants, 39, 54
Design engineers
	 defined, 3
	 and partnering, 156
	 warranty responsibilities, 102
Design-bid-build, 3, 5t., 9
	 advantages and disadvantages, 17
	 bidding phase, 12, 13, 14–15, 16
	 construction phase, 12, 13, 15, 16
	 consultant (engineer) responsibilities, 14–15
	 contractor responsibilities, 16
	 design phase, 10–12, 13, 14, 16
	 environmental documentation and entitlement 

phase, 10
	 owner responsibilities, 13–14
	 participant responsibilities, 13–16
	 participants, 9, 10f.
	 planning phase, 10
	 postconstruction phase, 12–13, 14, 15, 16
	 preliminary phase, 13, 14, 16
	 project phases, 9–13
Design-build, 3, 5t., 63–64
	 advantages and disadvantages, 69–70, 70t.
	 approach, 64
	 and change orders, 66, 67

	 commissioning and startup, 66–67
	 compared with GMPCM, 76
	 conditions favoring, 64
	 construction cost vs. life-cycle costs, 65
	 construction phase, 66
	 DBIA standard documents and forms, 26
	 design phase, 66
	 entities, 64
	 and environmental compliance documents, 67
	 and FHWA study, 69
	 increasing prevalency of, 4
	 legalities, 64
	 one-step vs. two-step procurement, 65-66
	 payment terms, 67
	 and permits, 67
	 procurement criteria document, 65
	 procurement process, 65–66
	 prohibitions in some states, 68
	 project criteria document, 65
	 project types, 68, 68f., 69f.
	 request for proposal, 65
	 request for qualifications, 65
	 shop drawings (equipment submittals), 66
	 standard documents, 72–74
	 See also Turnkey construction
Design-Build Institute of America (DBIA), 20, 49
	 standard documents and forms, 26
Design-build-finance-operate (DBFO), 64, 71–72
Design-build-maintain, 5t.
Design-build-operate (DBO), 3, 64, 70–71
Design-build-own-operate, 64
	 and seawater desalination or other water resource 

projects, 4
Design-build-own-operate-transfer (DBOOT), 5t., 72
Dispute resolution, 123
	 alternative (ADR), 131–134
	 arbitration, 128–130
	 causes of disputes, 124–127
	 and change orders, 124
	 and changes (formal, constructive, cardinal), 125
	 and claims, 123–124
	 construction as problem resolution, 123
	 contract as problem source, 124
	 and delays, 126–127
	 dispute as unresolved claim, 124
	 and how problems are handled, 124
	 and increased complexity of contractual 

arrangements, 124, 125f., 126f.
	 litigation, 130–131
	 methods, 127–134
	 negotiation, 128
	 and origin of underlying problem, 124
	 and outside forces, 127
	 preparation for, 127–128
	 and quality or performance, 127
	 and site conditions, 125
	 and sureties, 124
Dispute review boards (DRBs), 134
Documentation
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	 environmental, 10
	 of equipment installation, 103, 103f.
	 payment, 93
	 project, 46
Dodge Reports, 12, 13

80:20 rule, 120
Engineering Contractors Association, 27
Engineers Joint Contract Documents Committee 

(EJCDC), 20, 21, 34
	 on arbitration, 128
	 bonus payment clause, 99
	 and changes to price and time, 23–24
	 and contractor–subcontractor relationships, 22–23
	 and delay and acceleration problems, 24–25, 25f.
	 Guide to Use of EJCDC Design/Build  

Documents, 73     
	 liquidated damages clause, 98
	 modification of standard documents, 22
	 and solutions to common problems, 22–26
	 standard construction documents, 21–22
	 and unanticipated conditions, 25–26
Engineers
	 defined, 3
	 responsibilities in design-bid-build projects, 14–15
Equipment
	 documentation of installation, 103, 103f.
	 manufacturer, defined, 3–4
	 prepurchase, 6t., 60
	 receipt and storage of, and warranties, 105, 106f.
	 submittals (shop drawings), 66, 104–105
	 supplier, defined, 3–4
	 warranties, 103–105

Federal Highway Administration (FHWA), study of 
design-build contracting, 69

Final acceptance, 94
Final completion, 94
Fixed-price, unit-bid contracts, 11–12
Formal changes, 125
Front loading funding, 93

Greenbook, 26–27
Guaranteed maximum price construction management 

(GMPCM), 75–76
	 and complex projects, 77, 77f.
	 and cost control, 78
	 CM firm’s responsibilities, 80–81, 82, 83
	 compared with design-build, 76
	 comparison with traditional contracting, 76
	 construction phase, 81–82
	 contractor’s responsibilities, 82, 84
	 design and bidding phases, 80–81
	 design consultant’s responsibilities, 80, 81, 82, 83
	 objectives, 76–78
	 owner’s responsibilities, 79–80, 82, 83
	 planning phase, 79–80
	 postconstruction and O&M phases, 82–84
	 and quality control, 78

	 and schedule control and management, 78, 79f.
	 variations, 76

Incentive payments. See Bonus clauses
Indianapolis (Indiana) Water Company, liquidated 

damages clause, 98–99

Life-cycle costs, 65
Liquidated damages, 95–96
	 sample wording, 98–99
Litigation, 130–131
	 and admission, 131
	 costs, 131
	 and depositions, 131
	 and discovery, 131
	 documents, 131
	 and interrogatories, 131
	 trials, 131
Lump sum payment, 88–89, 92
	 with unit price, 90

Manufacturers
	 warranties by, 103
	 warranty responsibilities, 102
Materials on-site, payment for, 92–93
Mediation, 132
	 agreement to mediate, 132–133
	 mediator selection, 133
	 process, 133
Minitrials, 133–134
Minority business enterprise (MBE) status, 33
Multiple prime contracts (MPC), 5t., 55
	 and cash flow management, 61
	 and claims and disputes, 60–61
	 communication and coordination, 61
	 construction management approach, 57–58
	 contract administration, 60
	 contractor specialties, 55, 56
	 and design costs, 60
	 information flow (CM approach), 56, 57f.
	 information flow (state-mandated MPC), 56, 56f.
	 necessary experience of owner, engineer, and  

CM, 62
	 preliminary work, 58, 59f.
	 and prepurchased equipment, 60
	 procedures and challenges, 62
	 prohibition on bid shopping, 59–60
	 and project size, 55
	 quality control, 61
	 separate and smaller contracts, 58
	 state-mandated, 55–57
	 superstructure and finish work, 58, 59f.
	 and total contract price, 58
	 and total quality management, 61
	 See also Partnering

National Council of Examiners for Engineering and 
Surveying (NCEES), 141

National Society of Professional Engineers (NSPE), 21
Negotiation (in dispute resolution), 128
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Operations and maintenance (O&M)
	 and guaranteed maximum price construction 

management (GMPCM), 82–84
	 instruction, 12
	 manuals, 40, 45
	 and warranties, 109
Outside forces, and dispute resolution, 127
Owner construction management, 39–41
	 advantages and disadvantages, 46–47
	 construction services, 43–46
	 and demands on staff time, 47
	 design, 42–43
	 and design consultant, 39
	 and direct communication, 46
	 estimating staff availability and expertise, 41, 42t.
	 and improved resolution of construction  

problems, 47
	 inspections, 43–44, 45
	 and involvement of operating personnel, 47
	 and maintenance contracts, 40
	 and O&M manuals, 40, 45
	 and owner’s responsibilities, 39–41
	 progress diaries, photos, and videos, 44–45, 44f., 45f.
	 project closeout tasks, 45–46
	 project documentation, 46
	 project planning, 41–42
	 punch list of corrections or changes, 45
	 and record drawings, 40
	 and safety, 40, 40f., 43
	 and schedule, 40
	 and smoother process for final design and  

approval, 46
	 staff requirements and responsibilities, 41–46
	 time estimates, 41, 42t.
Owners
	 defined, 3
	 responsibilities in design-bid-build projects, 13–14
	 warranty responsibilities, 101–102

Partnering, 155
	 agreements, 155, 156f.
	 and belt filter press (case study), 157
	 communication as key to success, 156
	 and contractor, 156
	 and design engineer, 156
	 key players, 155–156
	 and pin piles to support collapsing grain silos (case 

study), 158
	 and resident inspector, 156
	 and specified equipment brand (case study), 157–158
	 and startup, 156
	 workshops, 158, 159f.
Payment procedures, 87–88
	 basis of payment, 92–93
	 for completed work, 92
	 cost-plus-fixed-fee payment, 89
	 documentation required, 93
	 final acceptance, 94
	 final completion, 94

	 and front loading, 93
	 lump sum payment, 88–89
	 for materials on-site, 92–93
	 methods, 88–90
	 and overestimating progress, 93
	 payment delays, 93–94
	 payment request form, 91–92
	 payment schedule, 90–91
	 retainage, 93, 94
	 sample workflows, 91, 91f., 92f.
	 substantial completion, 94
	 time and material payment, 89
	 and underestimating cash flow, 93
	 unit price payment, 89
Penalty clauses, 95, 96
PEPP. See Professional Engineers in Private Practice
Performance clauses, 95
	 and bidding, 97
	 bonus clauses, 95, 96
	 and change orders, 97
	 delay compensation, 95, 96
	 and importance of timely completion, 95
	 liquidated damages, 95–96, 98–99
	 penalty clauses, 95, 96
	 reduced retainage, 95, 96–97
	 time definition, 97
	 timely progress payments, 97
Pricing changes, 23–24
Privately owned utilities, 4
Professional Engineers in Private Practice (PEPP), 21
Program managers and management (PM), 3, 4, 6t.,  

49, 50
	 and additional administrative responsibilities of 

owner, 52
	 advantages and disadvantages, 51–52
	 characteristics, 49–51
	 and cost savings, 51
	 and expertise, 51
	 and owner’s responsibilities, 52
	 and quality control, 51
	 responsibilities of, 52–54
	 and risk management, 51
	 site representative, 53–54
	 and staff quality, 51
Progress
	 diaries, photos, and videos, 44–45, 44f., 45f.
	 overestimating, 93
	 payments, 97
Project budgeting, 88
Project delivery. See Capital project delivery
Project engineers, 3
Project Management Institute, 49
Project record drawings, 12–13
Publicly owned utilities, 4
Punch list, 45, 94

Request for proposal (RFP), 65, 145–146
	 preparing, 150–151
	 reviewing, 152
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Request for qualifications (RFQ), 34, 65, 145–146
	 preparing, 149
	 reviewing, 150
Resident engineers, 3
Resident manager, 3
Retainage, 93, 94
	 defined, 96–97
	 reduced, 95, 96–97
Risk allocation and management, 111, 118, 120
	 addressing riskiest items first, 120
	 avoiding risk when it does not add value  

(80:20 rule), 120
	 careful allocation, 120
	 and contingency account management, 119, 120f.
	 and effective communication, 119
	 involvement of all parties (team approach), 118
	 and program or construction managers, 51
	 and quality project design, 118
	 and selection of contractor, 119
	 and selection of design engineer or architect, 118
	 staying flexible on unresolved issues, 120
	 steps in, 120–121
	 sublimation of individual interests, 117t., 118
Risk evaluation, 115
	 analytical calculations, 117
	 assessment chart (likelihood level), 115, 116f.
	 computer simulations, 117
	 decision analysis, 117–118
	 experience-based allowances, 116
	 ranking table, 115, 116t.
Risk identification, 111, 114–115
	 business risks, 112, 113t.
	 liability risks, 112, 115t.
	 performance risks, 112, 114t.
	 safety risks, 112, 113t.

San Diego (California) County Water authority, and 
design-build-own-operate, 71

Seattle (Washington) Public Utilities, and design-
build-own-operate, 71

Shop drawings (equipment submittals), 66
	 and warranties, 104–105
Site conditions, and dispute resolution, 125
Southern California Contractors Association, 27
Specifications, 19–20
	 standard, 26–27
Standard Specifications for Public Works Construction 

(SSPWC, “Greenbook”), 26–27
Startup
	 and design-build, 66–67
	 and partnering, 156
	 and warranties, 108
Subcontractors
	 and bid shopping, 59–60
	 defined, 3
Substantial completion, 94
Summary jury trials (minitrials), 133–134

Suppliers
	 warranties by, 103
	 warranty responsibilities, 102

Terminology, 3–4
Time and material payment, 89
Time definition, 97
Total quality management (TQM), 61
Treatment plant construction, 9, 11f.
Turnkey construction, 5t., 63, 70
	 design-build-finance-operate, 71–72
	 design-build-operate, 70–71
	 design-build-own-operate-transfer, 72
	 standard documents, 72–74
	 variants, 70
	 See also Design-build

Unanticipated conditions, 25–26
Unit price payment, 89, 92
	 with cost plus fixed fee, 90
	 with lump sum, 90
US Army Corps of Engineers, 10
US Fish and Wildlife Service, 10

Valve installation, 9, 11f.
Vendor, defined, 3–4
Warranties, 101
	 additional contractor responsibilities in 

nontraditional contracts, 104
	 and backfilling, 108, 108f.
	 bonds, 104
	 claims, 109
	 and connections, 107f., 108
	 contractor responsibilities, 102
	 by contractors, 103
	 design engineer responsibilities, 102
	 documentation of equipment installation, 103, 103f.
	 effective dates, 104
	 elements of, 103
	 of equipment and materials, 103–104
	 and handling, 105, 106f.
	 and installation, 105–109, 106f., 107f.
	 and letters of acceptance, 108–109
	 manufacturer or supplier responsibilities, 102, 102f.
	 by manufacturers, suppliers, or vendors, 103
	 and operations and maintenance, 109
	 owner responsibilities, 101–102
	 and placement, 105, 107f.
	 of projects or facilities, 103, 104
	 and receipt and storage of equipment, 105, 106f.
	 and shop drawings, 104–105
	 and startup, 108
	 terms of response, 104
	 and test plans, 108
Warranty period, 12
Woman-owned business enterprise (WBE) status, 33
Working days, 97  
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To order any of these manuals or other AWWA publications, call the Bookstore toll-free at 1.800.926.7337.

M1,	 Principles of Water Rates, Fees, and Charges, 
Fifth Edition, 2000, #30001PA

M2,	 Instrumentation and Control, Third Edition, 
2001, #30002PA

M3,	 Safety Practices for Water Utilities, Sixth 
Edition, 2002, #30003PA

M4,	 Water Fluoridation Principles and Practices, 
Fifth Edition, 2004, #30004PA

M5,	 Water Utility Management, Second Edition, 
2006, #30005PA

M6,	 Water Meters—Selection, Installation, 
Testing, and Maintenance, Fourth Edition, 
1999, #30006PA

M7,	 Problem Organisms in Water: Identification 
and Treatment, Third Edition, 2004, #30007PA

M9,	 Concrete Pressure Pipe, Third Edition, 2008, 
#30009PA

M11,	 Steel Pipe—A Guide for Design and 
Installation, Fifth Edition, 2004, #30011PA

M12,	 Simplified Procedures for Water 
Examination, Fifth Edition, 2002, #30012PA

M14,	 Recommended Practice for Backflow 
Prevention and Cross-Connection Control, 
Third Edition, 2003, #30014PA

M17,	 Installation, Field Testing, and Maintenance 
of Fire Hydrants, Fourth Edition, 2006, 
#30017PA

M19,	 Emergency Planning for Water Utilities, 
Fourth Edition, 2001, #30019PA

M20,	 Water Chlorination/Chloramination 
Practices and Principles, Second Edition, 
2006, #30020PA

M21,	 Groundwater, Third Edition, 2003, #30021PA

M22,	 Sizing Water Service Lines and Meters, 
Second Edition, 2004, #30022PA

M23,	 PVC Pipe—Design and Installation, Second 
Edition, 2003, #30023PA

M24,	 Planning for the Distribution of Reclaimed 
Water, Third Edition, 2009, #30024PA

M25,	 Flexible-Membrane Covers and Linings for 
Potable-Water Reservoirs, Third Edition, 2000, 
#30025PA

M27,	 External Corrosion—Introduction to 
Chemistry and Control, Second Edition, 2004, 
#30027PA

M28,	 Rehabilitation of Water Mains, Second 
Edition, 2001, #30028PA

M29,	 Fundamentals of Water Utility Capital 
Financing, Third Edition, 2008, #30029PA

M30,	 Precoat Filtration, Second Edition, 1995, 
#30030PA

M31,	 Distribution System Requirements for Fire 
Protection, Fourth Edition, 2008, #30031PA

M32,	 Computer Modeling of Water Distribution 
Systems, Second Edition, 2005, #30032PA

M33,	 Flowmeters in Water Supply, Second Edition, 
2006, #30033PA

M36,	 Water Audits and Loss Control Programs, 
Third Edition, 2009, #30036PA

M37,	 Operational Control of Coagulation and 
Filtration Processes, Third Edition, 2010, 
#30037PA

M38,	 Electrodialysis and Electrodialysis Reversal, 
First Edition, 1995, #30038PA

M41,	 Ductile-Iron Pipe and Fittings, Third Edition, 
2009, #30041PA

M42,	 Steel Water-Storage Tanks, First Edition, 
1998, #30042PA

M44,	 Distribution Valves: Selection, Installation, 
Field Testing, and Maintenance, Second 
Edition, 2006, #30044PA

M45,	 Fiberglass Pipe Design, Second Edition, 2005, 
#30045PA

M46,	 Reverse Osmosis and Nanofiltration, Second 
Edition, 2007, #30046PA

M47,	 Capital Project Delivery, Second Edition, 
2010, #30047PA

M48,	 Waterborne Pathogens, Second Edition, 2006, 
#30048PA

M49,	 Butterfly Valves: Torque, Head Loss, and 
Cavitation Analysis, First Edition, 2001, 
#30049PA

M50,	 Water Resources Planning, Second Edition, 
2007, #30050PA
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M51,	 Air-Release, Air/Vacuum, and Combination 
Air Valves, First Edition, 2001, #30051PA

M52,	 Water Conservation Programs—A Planning 
Manual, First Edition, 2006, #30052PA

M53,	 Microfiltration and Ultrafiltration 
Membranes for Drinking Water, First Edition, 
2005, #30053PA

M54,	 Developing Rates for Small Systems, First 
Edition, 2004, #30054PA

M55,	 PE Pipe—Design and Installation, First 
Edition, 2006, #30055PA

M56,	 Fundamentals and Control of Nitrification 
in Chloraminated Drinking Water 
Distribution Systems, First Edition, 2006, 
#30056PA

M57,	 Algae—Source to Treatment, First Edition, 
2010, #30057PA

To order any of these manuals or other AWWA publications, call the Bookstore toll-free at 1.800.926.7337.
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