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This guide provides an overview of important factors for you to consider in
implementing water and wastewater capital projects using the design-build or the
construction management at-risk (CMAR) methods of project delivery. It is not
intended to substitute for sound advice from your own experts, persons experienced
in design-build, and design-build firms themselves. Each community and each
project will have its own needs and requirements and should be addressed by
persons knowledgeable about your special circumstances.



ABOUT THE WATER DESIGN-BUILD COUNCIL

The Water Design-Build Council seeks to advance the development and rehabilitation of municipal water
and wastewater systems through the sound use of design-build and construction management at-risk
(CMAR) methods of project delivery. We fulfill this mission by working with all stakeholders to define
and disseminate those best practices that facilitate a productive and collaborative relationship between
service providers and local government officials. Above all, these best practices should enable owners
who choose to implement design-build and/or CMAR to realize benefits resulting from the integration of
design and construction: innovation, speed, improved quality control, and single-point accountability.
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CHAPTER 1

“The team operated
as one, and everyone
understood and
acted in accordance
with the common
goals. As a direct
result of our close
collaboration,

we were able to
take advantage

of emerging
opportunities and
modify project
components to
achieve cost savings
and maximize value.”

Larry Wyeno,
Longmont Construction
Manager,

Longmont, Colorado




UNDERSTANDING
THE BASICS

ou may have heard or read
about design-build and
construction management
at-risk (CMAR) as
alternative or innovative
forms of project delivery. You may be
aware of their growing popularity for water
and wastewater projects. The purpose of
this handbook is to help you, municipal
owners of water or wastewater systems,
decide whether it is appropriate to use
the design-build or CMAR methods of
project delivery, and if so, how to use them
effectively.

The 2010 edition of this handbook has
been updated to include CMAR to better
inform owners about the pros and cons of
this increasingly popular form of project
delivery.

This chapter compares design-build

and CMAR with the traditional design-
bid-build approach and identifies the
advantages and challenges of each.

Exhibit 1 highlights the basic distinctions
and includes two different forms of
design-build: fixed-price design-build and
progressive design-build.

What distinguishes design-build,
CMAR, and design-bid-build
delivery?

The primary differentiator between
traditional design-bid-build projects in
comparison to design-build or CMAR
projects is the involvement of construction
personnel early in the project design
phase. With a traditional design-bid-build
approach, the builder typically has no
involvement in the design development.
Under design-build or CMAR project
delivery, the builder works hand-in-hand
with the engineer during the design phase
to proactively identify and resolve potential
constructability, schedule, and quality
issues prior to beginning field work.

A second important feature of design-
build delivery that distinguishes it from
design-bid-build and CMAR is its single-
point accountability for both design and
construction. As shown on the right side
of Exhibit 1, design-build project delivery
entails only one contract between the
owner and the design-builder. The left
side of Exhibit 1 shows how design-bid-
build and CMAR entail two contracts
with the owner. The first contract is with
an engineering firm to design the project;
the second is with a builder to construct
the project as designed. Under the CMAR
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delivery model, however, the builder
works with the engineer during design
development even though there are two
separate contracts.

A third distinguishing feature of design-
build and CMAR project delivery is the
opportunity to select the design-builder
or CMAR firm based on overall “best
value,” including the qualifications of the
design and construction firms and the key
personnel assigned to the project. The
term “best value” commonly refers to
selection of a service provider based on a

CHAPTER 1

comprehensive range of selection criteria,
including quality, schedule, risk, and cost
factors. In design-bid-build procurements,
the designer typically is selected based
mainly on qualifications, but often the
traditionally bid construction contract
must be awarded to the lowest-cost,
responsive bidder. Selection based simply
on the lowest bid can be appropriate in the
purchase of facilities with standard designs,
but most water and wastewater projects do
not have standard designs. Each is unique
and inherently complex both in terms of
design and construction.

EXHIBIT 1: PROJECT DELIVERY OPTIONS

DESIGN-BID-BUILD

OWNER

DESIGNER

DESIGNER BUILDER

CONSTRUCTION
(DBB) MANAGEMENT AT-RISK
(CMAR)

FIXED-PRICE
DESIGN-BUILD

PROGRESSIVE
DESIGN-BUILD

BUILDER DESIGN-BUILDER DESIGN-BUILDER

TRADITIONAL DELIVERY

ALTERNATIVE DELIVERY
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UNDERSTANDING THE BASICS

In design-build and CMAR “best-value”
procurements, the owner can define
specific selection criteria in addition

to basic construction cost. Cost of
construction is never unimportant, but in
practice, realization of best value generally
involves balancing capital cost, life-

cycle costs, risk, schedule, sustainability,
quality, ease of commissioning, and the
qualifications of the service providers.

A fourth distinguishing feature of design-
build and CMAR is that major equipment
procurement and construction typically
begin before the design is completed,
which increases opportunities to compress
the project schedule and potentially take
advantage of favorable market conditions.
With design-bid-build, the owner must
review and adopt a fully completed design
before the owner can enter into a contract
with a construction firm. Therefore,

no overlap occurs between design and
construction, and the time, quality, and
cost efficiencies that often come with
integrating the two cannot be realized.

What distinguishes fixed-price from
progressive design-build?

For a fixed-price design-build project,

the design-builder agrees to both design
and construct the project for a fixed price,
and the service provider’s price is based
on the owner’s description of the project
requirements or on a conceptual design
provided in the procurement documents.
In progressive design-build, the owner
selects the design-builder based on

City of Valdosta, Georgia:
Design-build came in under
budget

City officials of Valdosta, Georgia realized
they needed to increase the capacity of the
city’s water treatment plant to keep up with
an expanding population. Maintaining the
delivery of high-quality drinking water to city
residents during expansion was essential.
Using progressive design-build delivery,

the expansion was completed on time and
under budget. Now with increased capacity,
the residents can expect safe, high-quality
drinking water for the foreseeable future.

As Valdosta Mayor John J. Fretti explained,
“This expansion to our water treatment plant
solved our supply challenges using the best
available treatment systems and technology
to ensure the residents and businesses
within our city have safe, clean water. The
city continues to provide our citizens the
best water quality — an ISO class 1 rating —
at the lowest cost.” Further, Larry Hanson,
City Manager of Valdosta, stated, “These
upgrades were successfully implemented
while maintaining existing plant services in
a manner that our customers never realized
construction was under way.”

THE DESIGN-BUILD HANDBOOK / PAGE 11



qualifications, works with the design-
builder to produce a preliminary design,
and then asks the design-builder to submit
a price for completing the design and
construction.

Why design-build and CMAR delivery

are becoming increasingly popular
Design-build and CMAR, when properly -
planned and executed, can provide the

owner with a number of benefits as

compared to design-bid-build for water

and wastewater projects. These benefits

include:

= Integration of design and
construction. Under the design-
build model, the designer and builder
work as part of one contractual team,
deriving the benefits of collaboration
from project award to closeout. Because
the designer and builder work together
from the outset, constructability -
problems and design disputes are
less likely to arise, and the owner can
oftentimes hold the design-builder
responsible for an effective resolution
due to the single point of accountability.
In contrast, in a design-bid-build
procurement, separate and sequential
contracts can create an arms-length
and sometimes adversarial relationship
between the designer and the builder
and put ultimate responsibility for such
conflicts with the owner.

= Team responsibility. Although CMAR
project delivery does not provide single-

PAGE 12 / THE DESIGN-BUILD HANDBOOK
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point accountability, it does entail
collaboration between the CMAR firm
and the design firm early in the design
process. This collaboration helps to
mitigate potential constructability issues
and helps guide design decisions to
meet the owner’s budget constraints.

Value-based selection. In design-bid-
build, the builder is typically selected
solely on the basis of price. In design-
build and CMAR, you can specify a
range of criteria in addition to price
when awarding the contract — factors
such as contractor and key personnel
experience with similar projects, project
approach, innovative design ideas for
meeting project objectives, schedule,
commissioning plan, and the ability and
willingness of the service provider to
work as a team with your staff.

Time and cost savings. Design-build
and CMAR delivery have proven to

be particularly effective for water and
wastewater projects with strict schedule
constraints because construction often
begins before the design is complete.
Use of a single procurement for
designer and builder (as in the case of
design-build) or selecting a CMAR
firm early in the design phase (as in

the case of CMAR) can help save time.
In addition, there is the potential to
reduce project costs through early
procurement, a compressed schedule,
and the early integration of design and
construction. Due to its straightforward



UNDERSTANDING THE BASICS

Collaboration between designers, constructors, and owners yields successful design-build projects

procurement process that can be
completed in a relatively short period of
time, progressive design-build can offer
substantial time savings in the overall
project delivery process.

= Early knowledge of total costs.
Design-build and CMAR water and
wastewater projects are typically
delivered under lump-sum or
guaranteed maximum price (GMP)
contracts, which includes design and
construction costs for design-build
projects and only construction costs
for CMAR projects. This price is
agreed upon at an early or mid-stage of
the design effort (often as early as 30
percent or as late as 90 percent design
complete), avoiding the potential

problem in design-bid-build projects
of a design that is 100 percent complete
but constructible only at a prohibitive
and unexpected cost.

Potential design-build or CMAR
procurement challenges

The owner’s challenges of managing
procurement and implementation for
design-build and CMAR vary from those
for design-bid-build delivery.

Design-build and CMAR delivery often
require fundamental changes in the way
owners relate to service providers during
project delivery. Teamwork in every
phase of the project is critical to success.
Realizing the benefit of a compressed
schedule requires detailed up-front
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planning, prompt review of work products,
and prompt decision-making during
design and during construction.

Owners must define project needs clearly
during the procurement phase of the
project, without being so prescriptive as
to preclude the respondents from offering
innovative, value-added solutions.

Other challenges include:

= Allocating risks between the design-
builder or CMAR firm and the owner
in an equitable manner

= Deciding on the level of design and
permit development to be included in
the RFP for design-build projects

Balancing prescriptive and performance requirements allows for
innovation in proposals

CHAPTER 1

= Determining at which stage in the
design process to require the design-
builder or CMAR firm to provide a
lump sum or GMP.

Design-build solicitations are different
from design-bid-build procurements.

For complex, large projects, some

owners retain an owner’s agent to assist

in preparing the design-build request

for qualifications (RFQ) and request

for proposals (RFP) packages. An

owner’s agent is skilled at understanding
project needs and translating them into
performance objectives that provide the
design-builder and CMAR firm with
flexibility on how to meet them. In a
CMAR procurement, the owner’s agent is
at times the engineer designing the project.

Some might think that the administrative
time and cost would be less for design-
build or CMAR than for design-bid-
build. This may or may not be the case
depending on the process and complexity
of the project. Regardless of the delivery
approach, owners need to allocate
sufficient resources to provide effective
management, participation, and oversight.

Implementing a successful
design-build or CMAR project
Subsequent chapters of this handbook
discuss each major step in a design-build
or CMAR project.

PAGE 14 / THE DESIGN-BUILD HANDBOOK



UNDERSTANDING THE BASICS

Lee County Utilities, Fort Myers, Florida: 3 MGD
Pinewoods Water Treatment Plant Reverse Osmosis
Expansion, Design-Build

Lee County Utilities faces increased potable water
demands and has limited fresh water resources. County
officials determined they needed to rehabilitate and
expand the existing plant. To ensure a high-quality
rehabilitation and expansion of the water treatment
plant, Lee County selected the design-build team based
upon qualifications. The Pinewoods Treatment Plant
remained fully operational during the project schedule.

Chapter 2 presents the spectrum of
project delivery methods, focusing on the
key factors you might consider in deciding
between design-build, CMAR, and design-
bid-build.

Chapter 3 discusses the up-front
planning required for a design-build

or CMAR project. It also discusses
potential regulatory restrictions and how
to determine which of the basic forms of
design-build or CMAR delivery might best
serve your needs.

Chapter 4 outlines the major steps in
design-build and CMAR procurement,
from preparing the RFQ and RFP to
selecting the design-build firm.

Chapter 5 discusses risk allocation
in design-build and CMAR projects

and offers suggestions for applying,
where appropriate, the basic principle of
allocating risks to the party best able to
control or finance them.

Chapters 6 and 7 discuss
management and oversight of design-build
and CMAR contracts to help ensure a
successful outcome.

Chapter 8 discusses the final steps
of a project, startup and commissioning,
project acceptance, and transitioning to
owner operations.

The appendix highlights award-
winning projects that have been executed
through either a design-build or CMAR
contracting mechanism.

Ready to learn more? Read on.
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“If you are thinking

of doing a design-
build, we would
recommend talking
to other communities
similar to yours

that have done it to
learn what works
and what does not
work.”

Erin Anderson, Attorney,
Cle Elum Wastewater
Facility,

Cle Elum, Washington




DECIDING ON THE PROJECT

DELIVERY METHOD

roject delivery can take
many forms as shown in
Exhibit 2.

Moving along the
spectrum from left to right, forms of
project delivery include:

e Design-Bid-Build (DBB), where
design is the responsibility of an
engineering firm and construction is
the responsibility of a separate, often
low-bid contractor, with designs
typically 100 percent complete prior to
construction award. The owner retains
some of the risk for the adequacy of the
design.

= Construction Management
at-Risk (CMAR), where design is the

responsibility of an engineering firm
and construction is the responsibility
of a contractor that performs as the
owner’s construction manager during
design and as its general contractor
during construction. As with design-
bid-build, the owner retains some
design risk. The engineering firm and
contractor typically work together
during the design phase to proactively
address potential issues and mitigate
the design risk associated with
constructability.

Design-Build (DB), in which a single
entity assumes responsibility for design,
construction, and commissioning
(including acceptance testing). This
can be in the form of a fixed-price
design-build contract or in a phased

EXHIBIT 2: PROJECT DELIVERY SPECTRUM

DESIGN-BID-BUILD

CMAR

DBFO
DBO DBOOT
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City of Lawrence,
Massachusetts:

Design-build water treatment
facility supports community
renewal

The city faced an aggressive schedule
mandated by a regulatory consent decree
to replace its outdated 1938 water
treatment plant. Financial consequences
were threatened by the Commonwealth

of Massachusetts if the schedule was not
met. In addition to schedule constraints,
construction of the new facility could not
interrupt the city’s water supply. In order to
meet the aggressive schedule, city officials
chose the design-build project delivery
method. Even with construction occurring
on the same site, the 1938 facility remained
fully operational. Public works officials
provided input during the project to achieve
a facility design that was aesthetically
pleasing to the community.

CHAPTER 2

or progressive design-build contract.
Unlike design-bid-build or CMAR,
the design risk of the owner tends to be
limited with design-build. However,
where detailed bridging documents are
used by the owner in a design-build
procurement, the owner’s design risk
increases.

= Design-Build-Operate (DBO),
in which a single entity assumes
responsibility for design, construction,
and subsequent operation.

= Design-Build-Finance-Operate
(DBFO), in which a single entity
finances, designs, constructs, and
operates, without assuming ownership.

= Design-Build-Own-Operate-
Transfer (DBOOT), in which a single
entity designs, constructs, operates
and takes ownership of the facility for
a specified period of time, after which
ownership is transferred back to the
project sponsor.

This handbook focuses on helping a
municipal owner/operator of water or
wastewater systems to make the transition
from design-bid-build to design-build

or CMAR project delivery. The other
forms of delivery retain single-point
accountability through operation and
therefore encompass a broader range of
services but with far greater procurement
and transactional complexity.

PAGE 18 / THE DESIGN-BUILD HANDBOOK



DECIDING ON THE PROJECT DELIVERY METHOD

Why do owners choose
design-build?

The Water Design-Build Council
conducted a telephone survey of over

20 municipal owners who opted to use
design-build delivery for water and/or
wastewater projects. Exhibit 3 displays
their reasons for doing so on a five-point
scale where 5 was a primary reason, 3 was a
secondary reason, and 1 was not a reason.

When asked an open-ended question on
the most beneficial attributes of design-
build delivery, respondents identified

single-point accountability and speed of

delivery more than twice as often as any
other attribute. The third most beneficial
attribute cited was the ability to choose the
design-builder on the basis of criteria other
than price only. Typically, in a municipal
design-bid-build project, the builder is
chosen entirely on the basis of price. The
integrated nature of design-build often
allows the owner to award the contract to
the design-build team that offers overall
best value based on a comprehensive range
of criteria. Procurement laws in some
states allow design-builders to be selected
on the basis of qualifications only.

EXHIBIT 3: RELATIVE IMPORTANCE OF REASONS FOR CHOOSING DESIGN-BUILD

SINGLE-POINT ACCOUNTABILITY

HAVING THE BUILDER INVOLVED
IN THE DESIGN PROCESS

SPEED OF DELIVERY

PRICE CERTAINTY

CONSTRUCTION QUALITY

FEWER CHANGE ORDERS
AND CLAIMS

PRIMARY
REASON

THE DESIGN-BUILD HANDBOOK / PAGE 19



Why do owners choose CMAR?

A review of CMAR Request for Proposals
(RFPs) indicates that owners use CMAR
for early contractor involvement and
transparent development of construction
costs. The CMAR delivery approach
allows owners to maintain more control
over a project’s scope by holding separate
contracts with the engineering and
construction entities, respectively. The
contractor works with the engineer
during preconstruction to make sure

the design deliverables do not have any
constructability issues.

CMAR is proven to be particularly
effective when owners are concerned with
project costs. Constructability reviews
and value engineering input during

Alternative delivery provides opportunities for schedule and cost savings

CHAPTER 2

preconstruction can confirm the overall
project cost is within owner’s budget.

What do some owners see as
disadvantages of fixed-price
design-build?

Survey respondents cited the major
disadvantage of fixed-price design-build
delivery as some loss of control over

the design, specific technologies, and

the finished product. One respondent
cautioned that you need to be willing to
let others make decisions; if you want to
make all the decisions, fixed-price design-
build is not for you. For this reason, many
municipal owners have elected to utilize
progressive design-build delivery (also
known as phased design-build) where

a greater degree of early collaboration

PAGE 20 / THE DESIGN-BUILD HANDBOOK



DECIDING ON THE PROJECT DELIVERY METHOD

. s 3 . A o &
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Constructability input during design enhances efficient delivery

with the owner’s staff takes place prior to
finalizing a GMP.

Survey respondents also commented that
owners who were not prepared to deal
with the types of challenges discussed

in Chapter 1 should not use fixed-price
design-build. Those challenges include
up-front planning, teamwork, optimal risk
allocation, and timely responses to design-
builder submittals to meet a fast-tracked
schedule.

Although design-build can offer price
certainty earlier in the project’s design
development with a higher level of
construction quality, some owners are
skeptical about whether they are getting
the “best” price.

o —

Regulatory restrictions on the use of
design-build may also exist in your state
and in your community (See Chapter 3).

What do some owners see as
disadvantages of CMAR?

Often owners do not want additional
project insight (in the form of value
engineering or constructability reviews)
out of a concern that overall project pricing
and scope will increase. In addition, when
compared to design-build project delivery,
the perceived added cost of a separate
contractor can be seen as a disadvantage.
Unfamiliarity with the delivery model
also can create a reluctance to use CMAR,
as well as legislative restrictions in states
where CMAR has not yet been approved.
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MANAGING RISK AND LIABILITY

Managing risks and liabilities
Many tools exist to manage risks and
liabilities for design-build or CMAR
project delivery. Basic risk management
guidelines suggest that risks can be:

= Taken and managed

= Taken and shed fully or partially

= Not taken.

A useful approach to risk management is
for the owner and the design-builder or
CMAR firm to develop risk registers to
identify foreseeable risks, the potential
impacts of the risk, the probability of
the risk occurring, and the way the risk
will be managed. The risk register can
also be utilized to establish the project
contingency on a line-item basis, on an
aggregate basis, or a combination of the
two.

When considering ways that risks can

be managed or shed in part, owners can
consider the following common tools or
approaches:

e Sureties and bonding. The most
common type of performance security
to protect the owner against bankruptcy
or nonperformance is a performance
bond that provides a third-party
guarantee that the design-builder will
perform its contracted obligations
in designing and constructing the
project or that the CMAR firm will
perform its contracted obligations in
constructing the project. Considering
the dynamic nature of the surety market

and the relatively recent growth in

the popularity of design-build and
CMAR for water and wastewater
systems, owners should generally
approach sureties in the early stages

of project development to gain their
input into contract requirements

for the particular project. Sureties

are increasingly requiring a detailed
review of a project’s scope of work and

Review of contract conditions by a surety is now a typical step in
issuing bond commitments

contract conditions prior to issuing

a performance bond and may be
unwilling to bond a project that has
what they consider to be unreasonable
terms. If state law allows, consideration
should be given to requesting less than
100 percent bonding to cover likely
exposure because 100 percent bonding
may unnecessarily increase costs and
eliminate some potential bidders.

= Letters of credit. Although not
commonly used for design-build or
CMAR projects, a letter of credit can
provide another form of security for
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Owners should consider a design-builder’s quality
management approach in determining best value

a design-builder or CMAR firm’s
performance on a project against

which an owner can draw in the event
that damages are suffered due to
nonperformance of the design-builder
or CMAR firm. When a performance
bond is provided to the owner by a
credit-worthy surety company; it is not
normally in the owner’s interest to incur
the added cost associated with a letter of
credit. Although most letters of credit
are issued in amounts far less than the
contract value (typically 5 to 10 percent
of the contract amount), they are
expensive for contractors to maintain,
they may unnecessarily increase the
price ultimately paid by the owner, and
they may reduce the level of interest of
service providers during the proposal
phase.

Quality management.
Implementation of effective quality
assurance/quality control processes by
the design-builder or CMAR firm can
go a long way toward managing risks in
the design and construction phases of

CHAPTER 5

a project. Large and complex projects
may also call for direct involvement of
the owner in quality assurance through
use of in-house personnel or outside
consultants.

= Insurance. Similar to the surety
market, the design and construction
insurance market is volatile and is
continually adapting to the single-
source accountability of design-build
delivery and the integration of design
and construction in CMAR delivery.
Premium costs and coverage can vary
widely based on the particular risks and
challenges of a project as well as the
condition of the insurance market when
insurance policies are procured. The
insurance requirements included in a
design-build or CMAR contract should
be based on how risk is to be allocated
between the parties.

Most owners require a design-builder

(and its design sub-consultants) or

the designer (in the case of CMAR) to
carry professional liability insurance to
cover liabilities that arise out of design
negligence. This requirement is in
addition to industry standard workers’
compensation, commercial general liability
(CGL), and automobile insurance.

Builder’s risk insurance is commonly
required on a design-build or CMAR
project to cover replacement or repair of
materials or structures damaged during
the course of the project’s construction.
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Although the policy may be purchased by
the design-builder or the CMAR firm, the
cost of the policy is typically passed on to
the owner.

In some cases it may be appropriate

to consider project-specific insurance
policies or products that provide coverage
otherwise excluded from CGL policies.
For example, pollution liability policies
can insure the costs associated with
addressing environmental issues, such as
contaminated soils, and efficacy insurance
protects against losses associated with
economic liabilities, such as liquidated
damages or performance guarantees.
Although insurance products are available
for a wide variety of risks, the project-
specific policies and coverage for certain
project risks can be very expensive and
contain numerous exclusions. Owners
should be cautious about specifying overly
protective or cumbersome insurance
policies unless they have evaluated the cost
and benefits of the policies and included
such costs in the program budget.

Owner-controlled and contractor-
controlled insurance programs, sometimes
referred to as “wrap-up” insurance
programs, centralize insurance coverage
for a project and attempt to eliminate
some of the inefficiency and redundant
costs associated with multiple policies and
insurers. These programs, however, can be
costly and require a great deal of oversight,
making them potentially effective only for
large and complex projects.

A design-build or CMAR contract’s
approach to liability provides a key
opportunity to establish the parameters for
holding each party accountable for both
the foreseeable and unforeseeable risks
highlighted in this chapter.

= Limits of liability. Many design-build
and some CMAR contracts include a
clause that limits the overall liability of
the design-builder or CMAR firm to
the owner. This limitation reflects the
characteristically high-risk profile of
water and wastewater projects. Without
limiting liability, some contracts could
expose the design-builder or CMAR
firm to the risk of bankruptcy on a
single project. Many experienced
design-builders and CMAR firms will
avoid contracts that do not contain an
overall limitation of liability. Recently,
the surety industry has provided
guidance that they will be less inclined
to provide surety coverage to projects
that do not have a limitation of liability
provision. The specific extent of these
limitations and their enforceability are
best addressed between the owner and
design-builder or CMAR firm in the
context of the particular risks, profit
potential, and challenges of the project.
By way of example, it is relatively
common for design-build contracts
in the power generation industry to
include limitation of liability amounts
significantly less than 50 percent of the
contract amount.
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= Liquidated damages. The intent

of liquidated damages is to hold

the design-builder or CMAR

firm accountable for schedule
nonperformance (especially inexcusable
schedule delays) by compensating the
owner for losses suffered. Although
liquidated damages can be appropriate
under some circumstances, the owner
should recognize that the design-
builder and CMAR firm typically have
a strong interest in finishing the project
according to contracted obligations and
schedules. Onerous terms and excessive
liquidated damages will increase
contingency costs and will reduce the
number of design-builders or CMAR
firms interested in the project.

If liquidated damages are established,
their amount should reasonably
approximate that necessary to
compensate the owner for actual

losses rather than be set at a level that
simply serves to penalize the design-
builder or CMAR firm. In addition,

the aggregate amount of liquidated
damages is generally capped. Provisions
setting unrealistic liquidated damages

or providing for payments when no
actual financial loss has been suffered by
the owner will impose risks that such
payments may not be enforceable by the
owner as a matter of state law, raise costs
to the owner, and increase the likelihood
that an adversarial relationship between
the owner and contractor will develop.
A more collaborative and positive
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approach to liquidated damages would
balance any potential damages with
comparable early-completion incentives.

Consequential damages. Generally,
design-build and CMAR contracts

hold neither the owner nor the service
provider responsible for the indirect
results of alleged failures. These might
include damages to the contractor

such as loss of market position, harm

to reputation, economic losses, or
damages to the owner such as loss of
revenue or use of a facility or payment
of debt service costs. However, due

to the subjective nature and varying
scope of state laws, it may be desirable
to include in the contract a definition

of what is intended to be excluded by
the consequential damages waiver.
Owners should also be aware that the
surety industry currently limits issuance
of surety bonds on contracts that do

not exclude consequential damages.

For example, if the design-builder

or CMAR firm must take a water
treatment plant off line for two months
to address a warranty obligation, the
design-builder or CMAR firm typically
would not be required to pay the costs
of the owner’s debt service or of the
owner having to purchase water from
another utility to cover the lost capacity.
Attempting to apply consequential
damages in such a situation can result in
excessive project costs paid by the owner
in the form of risk contingencies or lack
of competitive interest in the project.



Warranty provisions and performance guarantees allow owner risks to be managed

< Indemnification. Neither party should
be expected to indemnify the other for
its own negligence. Indemnification
often is proportionately shared based on
the negligence of each party in a given
situation. Typically, the design-builder
and CMAR firm would be indemnified
from third-party claims beyond their
control, such as claims filed against
the project by outside organizations,
and the owner would be indemnified
from third-party claims based on the
negligence or failure of the design-
builder or CMAR firm to perform
its contractual obligations. In any
event, the scope of available insurance
coverage should be taken into account in
finalizing the indemnification language.

= Warrantees. Design-build and CMAR
contracts typically contain similar
construction warranty obligations to
traditional design-bid-build contracts
such as those covering materials and
equipment defects — items that can be
passed along to suppliers and equipment
vendors. Other warranties in design-

build contracts often address the issue
of defects in design or performance,
and their terms will vary based on the
agreements reached between the owner
and contractor. As with any warranty,
the terms should be clearly defined

in the contract. Overly protective or
unreasonably extended warranty terms
may require a contractor to incorporate
expensive or cumbersome contingencies
into its price, and in some cases may
reduce participation, if warranty terms
place the contractor at too great a risk.

Equitable sharing of risks and reasonable
protections against risks facilitate a
productive, collaborative relationship
between owner and design-builder or
CMAR firm and help the owner realize

all of the benefits of design-build or
CMAR project delivery. The Design-Build
Institute of America (DBIA) has developed
guidelines to help share risks equitably.
These documents offer a good starting
point for contract development and can be
obtained at www.dbia.org.
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“The construction
process didn't
interrupt operation
of the facility, so our
customers never

lost a day of service.
Considering the level
of activity taking place,
this is unprecedented.”

Anthony Delescinskis,
United Water,
Senior Project Manager

“Technical
qualifications are
important, but at the
end of the day what
makes a difference is
relationships and how
you deal with problems
when they arise.”

Fred Aigbe,
Deputy Director,
Seattle, Washington



MANAGING THE

DESIGN-BUILD CONTRACT

esign-build projects are

all about teamwork.

In the most successful

projects, the designer, the

builder, and the owner
collaborate seamlessly for the duration of
the effort. They work together as a single
team with a single goal: to deliver a quality
product on time and on budget. Their
communications are transparent, frequent,
and timely.

Collaboration between the designer and
builder from the very start of the project
distinguishes design-build from design-
bid-build. In a design-build project, the
owner has a single point of contact and

no longer has to serve as an intermediary
between the designer and the builder. The
owner does have to function as an active
member of the design-build team.

This chapter provides advice to owners
on how to manage and oversee the
design-build project. Chapter 7 discusses
key aspects of managing a project using
CMAR.

Establishing your implementation
team

In selecting a project oversight team,
bear in mind that project management

skills emphasizing collaboration,
communication, teamwork, and trust

are important. You may want to include
representatives from different departments
such as engineering, operations, finance,
and legal. Owners who have had little prior
experience with design-build procurements
often find it useful to include a design-
criteria professional (DCP) or owner’s
agent on their team (See Chapter 3). In
some states, a DCP must prepare the
technical document upon which the
design-build procurement is based.

The entire team should have a clear
understanding of the project goals and

the chosen design-build delivery method.
Individual members should have sufficient
knowledge and experience to be able

to offer constructive comments and
suggestions to their counterparts on the
design-build team.

A well-qualified contract manager
should be designated with appropriate
decision-making authority to oversee the
work of the design-builder. The ideal
contract manager should have strong
consensus-building skills to establish
and maintain alignment among all of the
project participants within the owner’s
organization.
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West Basin Municipal Water
District, Carson, California:
Dealing with continued
population growth, increased
water demands, and
reductions in future imported
potable supplies

West Basin Municipal Water District
provides several types of high-quality
recycled water to various agencies, cities,
private water purveyors, and oil refineries
throughout the Los Angeles County region.
West Basin expects continued population
and water demand growth within its service
boundaries over the next 20 years. In
addition, reduced available imported potable
water sources have significantly impacted
water supply reliability in the region. As a
result, West Basin implemented its fourth
expansion of its water recycling plant for
increased water production and improved
water quality. To ensure the plant remained
fully operational and expansion efforts
proceeded as planned, West Basin kept

in close communication with the design-
build team’s project managers throughout
the project duration by holding weekly
meetings and hiring an independent program
management firm. Start-up planning began
early in the project and regulators were
involved from the start to ensure timely
acceptance.

CHAPTER 6

The contract manager and associated
staff may all be in-house staff. If the
required functional skills are not available
in-house, owners often elect to hire an
outside consultant (sometimes called

an owner’s agent or representative) to
support the contract manager. The owner’s
representative often fills particular roles
such as financing, permitting, or legal
support. An owner’s representative with
experience in design-build delivery for
water or wastewater projects can add value,
especially if the owner is unfamiliar with
design-build delivery. If the owner lacks
certain skills for a particular project and is
not planning multiple water or wastewater
projects in the short term, then using
consultants can be more efficient and
effective than hiring additional in-house
staff.

Creating the collaborative mindset
Design-build calls for a paradigm shift in
mindset from design-bid-build. Project
participants need to think in terms of
“we” as a team and abandon “you versus
me” thinking between designer and
builder and between owner and design-
builder. Developing and maintaining
trust among all stakeholders is critical.

A team working together synergistically
in a trusting environment can deliver
outstanding results. The entire team
must put commitment to project goals
above satisfaction of personal goals, but
understanding individual team members’
goals and empathizing with them helps to
build trust and rapport.
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Individual team members are responsible
and accountable not only for the tasks
they have been assigned, but also for
coordinating with other team members
to achieve the goals of the project. Open,
transparent, and timely communication
among all stakeholders is critical. Roles,
responsibilities, and reporting relationships
must be clearly defined within the
design-build team, within the owner’s
organization, and between the design-
builder and the owner.

Progressive design-build fosters this
principle as the team works together

Fixed-price design-build limits owner design input post award

from the inception of the design through
construction and commissioning. For
fixed-price design-build, achieving the
collaborative mindset is somewhat more
challenging because the design-builder
has proposed a fixed scope and price,
and the owner typically has less ability

to participate in the design development
process.

Preceding chapters of this handbook have
emphasized the importance of clearly
defining the scope of work, establishing
performance criteria, and assigning risks at
the outset of the project. Although those
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are necessary factors for success, teamwork
throughout the project, in addition to
sound planning and contracting, also
contributes significantly to success.

Developing a project management

plan

Immediately following award of the

design-build contract, an overall project

management plan should be developed to

guide implementation. Such plans often

include:

= Financial management policies and
procedures

= A detailed project schedule integrating
design, procurement, construction and
commissioning activities

= Design and construction oversight
procedures (QA/QC)

= Health and safety planning and
protocols

Partnering is encouraged on alternative delivery projects

CHAPTER 6

= Communication procedures
e The approach to be used in addressing
unexpected occurrences.

A draft project management plan should be
distributed to solicit comments from the
owner’s team members and the design-
builder’s project manager. The contract
will provide the basis for the project
management plan, but the owner should
describe the structures and processes
necessary to implement the contract.

Developing financial management
policies and procedures
Well-articulated policies and procedures
for financial management help to sustain
mutual trust and cooperation between the
owner and design-builder. Both parties
have financial obligations. The owner

has the responsibility to secure all funds
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Detailed and integrated project schedules promote teamwork between the owner and design-builder

necessary to pay the design-builder’s
invoices in a timely manner. Contract
terms typically grant the design-builder
interest on late payments and/or the ability
to stop work should payment delinquency
exceed a pre-determined duration. The
design-builder has the duty to document
achievement of project progress and
milestones.

The owner and design-builder will agree
on a schedule for submission and payment
of invoices, with the owner usually
specifying the content and form of the
invoices to expedite approval.

Most contracts require the design-builder

to submit progress reports on a fixed

schedule (weekly, biweekly, or monthly

depending on the duration and complexity

of the project). These reports generally:

= Provide a reliable summary record of
project activities and accomplishments
during the reporting period

= Detail any revisions to the progress
schedule and resultant changes required
in the construction schedule or critical
path schedule

= Address short- and long-term
scheduling and cash-flow forecasting

= ldentify issues and challenges requiring
action by the owner or design-builder
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Progressive design-build allows owners to advance the early stages of the project prior to securing full financing

= Provide information to help substantiate
payment requests.

The design-builder’s invoices or payment
requests should normally append sufficient
information to demonstrate achievement
of the payment milestones identified,
typically in the form of submittals,
transmittal records, or construction
schedules showing detailed progress on
various project elements.

Owners will need to establish a process for
review and approval of the design-builder’s
expenditures and an internal budget for
staff assigned to support the project. The
design-builder typically provides the
owner with a schedule and budget plan for

completion of the project. The plan should
have sufficient detail to track progress.
Payments are usually made by the owner
to the design-builder in a manner explicitly
outlined in the contract. Design-stage
payments are generally based on design
milestones, such as 30-percent design
drawings. Depending on the type of
design-build contract used, the basis for
payment may differ during construction.
For example, under a lump-sum contract,
construction phase payments are generally
based on a predetermined schedule of
values, while construction payments under
a progressive design-build guaranteed
maximum price (GMP) contract are more
likely to be based on actual costs incurred
by the design-builder.
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In addition, depending upon state and
local procurement policies, some owners
incorporate incentive clauses that afford
the design-build team an opportunity

to achieve an incentive payment for

the project being completed ahead of
schedule or under budget. Both the private
sector and the municipal sector have
demonstrated that superior achievements
are stimulated by incentive clauses in
design-build contracts. Many forms of
incentives as well as cost overrun sharing
provisions exist. For more information,
contact the Water Design-Build Council.

Facilitating dispute resolution

The potential for disputes can be
substantially reduced when the design-
build process is implemented with a
collaborative mindset, but unforeseen

or unexpected issues and questions do
arise on many projects. Despite the best
intentions of owners and design-builders
to amicably address such issues, in some
instances the differing expectations or
needs of the parties cannot be resolved
without a process involving a third party.
Litigation prosecuted through the state
or federal court system has traditionally
been used by municipalities for intractable
disputes, but as many litigants would
attest, it is an expensive, time-consuming
and ultimately exhausting route to travel.
Therefore, an alternative that is used

is arbitration of construction disputes
because it reduces the costs and time
necessary for reaching binding decisions.
However, neither litigation nor arbitration

is designed to “facilitate” dispute
resolution.

Taking advantage of the lessons learned in
the municipal contracting environment,
owners and design-builders both benefit
when project implementation is supported
by a process designed to promote the
timely, cost-effective and amicable
resolution of disputes. Tiered dispute
resolution processes aimed at rapidly
advancing a dispute to the management of
the design-builder and municipal entity
oftentimes is one of the most effective
ways to achieve efficient and cost-effective
dispute resolution.

The use of a third-party neutral in a non-
binding process, commonly referred to

as alternative dispute resolution (ADR),

is increasingly being utilized and should

be considered for this purpose. A number
of ADR process variations are available,
such as negotiations with senior (non-
project) representatives, mediation, mini-
trial, dispute review board, and standing
arbitrators. What each ADR process has

in common is the early and non-binding
participation of a neutral third party to bring
an objective, independent and pragmatic
perspective to assist the parties in reaching
a timely and amicable agreement on how to
address issues and disputes. In selecting the
most appropriate ADR process, owners and
service providers need to take into account
factors unique to the project, such as size,
complexity, and schedule, as well as the
preferences of the parties.
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Creating a detailed project schedule
The project schedule should integrate all
design, procurement, construction, and
commissioning activities. This is critical

so that key owner and design-build team
activities are shown in the proper sequence
with sufficient time allocated for achieving
the overall project schedule.

The contract typically includes key
milestones and may also include
procedures for getting back on track if
the schedule slips. If the delay is caused
by the owner or by an uncontrollable
circumstance, the contract schedule and
price may need to be adjusted.

The project schedule should include

a process for integrating buy-in of
stakeholders who may be affected by
the project or who oppose the project.
Stakeholders need to be informed well
in advance of any inconveniences they
may experience during the course of the
project, such as noise, odors, or road
blockages. Formation of a stakeholder
advisory group may be worthwhile to
provide an opportunity for the community
to monitor the project and to have
stakeholder concerns heard.

Overseeing design and construction
(QA/QC)

Quality assurance and quality control
(QA/QC) procedures help to ensure that
the project is designed and constructed to
meet owner requirements. Contracts often
specify quality criteria, and design-builders

CHAPTER 6

typically include QC procedures as an
integral part of project implementation.
The owner may require additional
procedures, such as design document
reviews, value engineering, independent
inspections, sampling, testing, and other
methods to evaluate adherence to quality
criteria. Results of QA/QC tests are
normally documented and reported to the
owner on a regular basis. Owners often
participate actively in QA/QC, and need to
decide which of the QA/QC documents
they need to approve before allowing the
project to go forward.

Health & safety planning and
protocols

Design-build teams achieve results
through safe delivery of the project. Most
owners now consider a team’s safety
record as well as their approach to dealing
with health and safety as key selection
criteria. The health and safety aspects of
the project planning are just as critical

for project success as other planning
elements. All members of the team need
to understand the health and safety aspects
of the implementation plan and participate
in those activities to achieve safe project
delivery.

Formulating a communications plan
Frequent and open communication
between the design-builder and the owner
is one of the keys to project success.
Misunderstandings, disagreements, and
disputes can often be resolved quickly if

a good communication plan is developed
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“By utilizing the design-build-operate project delivery
approach, we expected to secure a highly efficient
state-of the-art water treatment plant, with substantial
benefits for our customers, including timely, efficient,
and cost-effective project scheduling, optimal

risk allocation, long-term facility operations and
maintenance efficiencies, and cost savings. Through
these efficiencies the project construction started
ahead of schedule. The team worked extremely hard
to ensure that the project met all of the technical,
schedule, and cost objectives originally set by the city.”

Troy Hayes, Project Manager for the City of Phoenix

and implemented. The objective of a
communications plan is to keep project
participants well informed of the project’s
status and provide a forum for resolving
issues and concerns as they arise.

A communications plan should be based
on broad and open communication and
should encourage streamlined decision-
making. A communications plan should
generally include internal and external
procedures for:
= Project design production requirements,
including the drawing system to be
used, nomenclature, and symbology

Electronic document control system
to be used to manage correspondence,
shop drawings, and other documents
— and the process for accessing, storing
and retrieving from the system
Written correspondence — procedures
and distribution

Telephone calls

E-mails

Site visits

Meetings

Payment processing

Document management

Emergency response.
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Preparing for the unexpected

Water and wastewater construction projects
are complex undertakings and are likely to
encounter unexpected situations. Often
owners choose design-build for their most
complex and longest-duration projects.
Unexpected changes may occur during
delivery of these complex projects, and a
well-defined method for managing change
can help avoid delays and disappointments.

One of the main reasons that owners
have embraced progressive design-build
delivery is the flexibility it allows in scope
adjustments and timing when compared
to fixed-price design-build delivery or
design-bid-build delivery.

Change management issues are generally

of two types:

= Expected (but unquantifiable) changes
such as materials cost escalation,
differing site conditions, changes in law,
permitting delays, and labor issues

= Completely unexpected changes or
unforeseeable circumstances.

Defining a methodology for addressing
expected and unexpected changes will help
to preserve the collaborative nature of the
design-build effort. Beyond simply stating
something to the effect that “we will work
it out,” the contract may include terms that
guide its parties to an equitable resolution,
including:
= A clear definition supporting the
concept that “unknowable” changes

CHAPTER 6

exist that cannot be fully articulated in
the contract.

= Recognition that parties to the contract
are committed to resolving the actual
impacts to the project to the extent that
they each can control or are responsible
for the cause of the change.

= In the best case, a provision for a
decision-making mechanism for
mitigating unforeseeable events.

Exhibit 7 illustrates that changes can be
made more easily and at lower cost in the
early stages of a project than in the later
stages. This reinforces the importance of
careful planning, a well-crafted RFP, and
close communication between the owner
and the design-builder from contract
initiation through to completion.

In the event that the potential need for
change in scope, schedule, or budget does
occur, it should be called to the attention
of the design-builder’s project manager
and the owner’s contract manager as soon
as it is recognized. The owner and the
design-builder should discuss the issue as
soon as possible and agree on any changes
that may be necessary. The changes,
actions to be taken, and anticipated impacts
on the project should be documented in
order to avoid or minimize the need to
revisit change decisions.

There are many ways that owners and
designer-builders can establish issue-
resolution processes. The goal is to
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“We're especially
pleased that this
water pipeline
replacement project
was completed

four weeks ahead

of schedule. An
important component
of the project was
installation of fire
hydrants — so critical
to protecting the
residents and their
property in this
neighborhood.”

Steve Daignault,
Administrator of

Public Works & Utilities
Services, City of Tampa,
Tampa, Florida




TRANSITIONING TO

OWNER OPERATIONS

his chapter covers the final

stages of a design-build or

CMAR contract — startup

and commissioning of

the water or wastewater
project, owner’s acceptance of the
completed project, and transition to owner
operations.

The contract should clearly define the
conditions for the owner’s final acceptance
of the completed design-build or CMAR
project. The design-builder or CMAR
firm typically performs acceptance testing
after a start-up and commissioning period.
Acceptance testing verifies that the system
satisfies the owner’s objectives as stated

in the contract. That usually means
operating the system and demonstrating
that it can meet the contractually agreed-
upon performance criteria. The contract
usually defines the required duration

of the acceptance testing period, as well

as tolerance levels for each of the stated
performance criteria. In design-build
contracts, performance criteria may
include process performance, but in
CMAR contracts, the CMAR firm is not
held accountable for process performance,
only for constructing the project as
designed.

The performance criteria defined in the
contract should be measurable, achievable,
and within the control of the service
provider. The examples below illustrate
the challenges in developing and applying
sound performance criteria.

= The owner-supplied equipment does
not function properly. Normally, the
service provider is responsible if the
equipment was not installed correctly,
and the owner is responsible if the
equipment proves to be defective.

= Criteria requiring the temperature of
the receiving stream will not increase
at the plant’s point of discharge.
The design-builder can be held
responsible for the temperature of the
effluent, but not for the temperature
of the receiving stream in situations
where the temperature could be
affected by upstream dischargers. In
CMAR contracts, the CMAR firm
would not be held accountable for
temperature criteria or any other process
performance criteria.

= The owner requires design and
construction of a system to meet future
needs for water or wastewater capacity.
Where needs are expected to increase,
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City of Palm Coast, Florida:
Reverse 0smosis
membrane softening
water treatment plant
expansion

Seeking to triple capacity
under schedule restraints,
utility executives responsible
for the Palm Coast reverse
osmosis water treatment plant
chose design-build as the
project delivery method. The
expansion, including design,
permitting, and construction,
was completed ahead of

an aggressive 13-month
schedule.

CHAPTER 8

some type of modeling would be used
to extrapolate from the acceptance test
conditions to full capacity.

Contracts for larger or more complex
projects often specify conditions for

both substantial completion and final
completion levels, allowing acceptance

of equipment and process performance
prior to the completion of non-treatment-
related tasks such as paving or landscaping.
In addition, if some minor performance
requirements are not achieved during
initial acceptance testing, the contract
may allow the owner to grant the service
provider “provisional acceptance,” with
“final acceptance” being granted once the
remaining criteria are met.

Once the owner officially accepts the
performance test, the design-builder or
CMAR firm begins final transition of
plant operations and responsibilities to
the owner. The effort required of the
owner in this last stage of project delivery
can be significant and should not be
underestimated.

Transition to owner operations should be
addressed in the original project plan, with
startup, testing, training, and transitioning
addressed early during the design phase

of the project to help ensure smooth
project closeout. The owner may even
consider asking RFP respondents during
the procurement phase to recommend
acceptance testing approaches appropriate
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for the particular challenges of the
proposed project.

A detailed start-up plan, integrating input
from all project participants, should be
completed well in advance of initial start-
up activities. The plan should address
items such as the members of the start-up
team, schedule of meetings for discussion
of start-up needs, the role of the design-
builder or CMAR firm in the period
between owner acceptance and transition
to owner operations, and the handling

of contingencies that might arise during
startup.

Start-up plans often include a division-
of-responsibility table that delineates
the responsibilities of the owner and
the design-builder — or the designer
and CMAR firm — during startup and
commissioning.

In the event that the design-build or

CMAR project is delivered under a fixed-

price contract, careful planning by the

owner and the design-build or CMAR

firm for the final stages is especially

important. It is important to identify

responsibilities for:

= Paying for power and chemicals to
operate the facilities during startup and
commissioning both prior to facility
acceptance and after acceptance

= Meeting licensed operator requirements
for operation prior to and following
facility acceptance.

One or more representatives from
operations should be part of the owner’s
team from the inception of the project.
The staff responsible for the day-to-day
operation and maintenance of the new
facility need to understand the design as
it is being developed, ask questions about
it, and offer suggestions to enhance the
operability of the completed project. Key
operations staff should also be on site
during construction, during equipment
and systems testing, and during final
acceptance testing.

The use of unfamiliar or emerging
technologies, such as sophisticated
SCADA systems, may require an extended
start-up and training period. To ensure
a smooth transition, the owner may ask
the design-builder or CMAR firm to
provide classroom and field training and
an operations and maintenance manual
to the operators. The design-builder is
probably in the best position to prepare
an operations and maintenance manual
and should develop the manual with
substantive input from those operators
who will use it. The owner may also
contract with the design-builder to train
the operating staff on the use of the
manual. In CMAR project delivery, the
designer is more likely to conduct the
training and prepare the operations and
maintenance manual, but this depends on
the CMAR firm’s capability to perform
operations and maintenance tasks.
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