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ABSTRACT

Reducing the time from planning to construction of a project can ensure that the
benefits of the project are available sooner to the traveling public. Various public agencies are
pursuing innovative project delivery methods such as design-build and construction manager-
at-risk to improve cycle-time performance on projects, and twenty-four state departments of
transportation are currently using the design-build method for highway construction. Although
the Texas Department of Transportation and the Texas legislature have shown a particular
interest in the design-build project delivery method, currently it is legally unavailable and is one
of several delivery methods that could be beneficial. This report provides an overview of the
project delivery methods, assesses the benefits of their use and compliance with current laws.
This study also provides a brief review of contracting approaches that are available for highway
construction. Suggested guidance to implement a design-build project delivery method is
provided, as are recommendations to improve the future effectiveness of implementing

alternative project delivery methods.
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IMPLEMENTATION RECOMMENDATIONS

Public agencies across the country are pursuing innovative project delivery zethods such

as design-build (D-B) and construction manager-at-risk (CM-at-risk) to improve cycle-time

performance on projects, and numerous transportation departments are currently using D-B

for highway construction. Although the Texas Department of Transportation (TxDOT) and

the Texas legislature have shown a particular interest in the D-B project delivery method, it is

legally unavailable at present, as are any delivery methods outside of the traditional design-bid-

build (DBB) process. This study provides an overview of various project delivery methods and

assesses their use and criteria for selection were they made available to TXDOT. The research

includes a review of several contracting approaches because these are currently available for use

by TxDOT and have few legal restrictions. Suggested guidance to implement a D-B project

delivery method is also addressed and further detailed in the accompanying guidebook, Project

Delivery Methods and Contracting Approaches: Assessment and Design-Buzld Implementation Guidance.

Recommendations for implementation of the findings of this study are as follows:

1.

Although project delivery methods such as D-B and construction manager-at-risk
(CM-at-risk) are unavailable under state law, many innovative contracting
approaches, such as A+B contracting, lane rental, and incentives/disincentives, are
applicable to traditional DBB projects. TxDOT has applied some of these practices
on a limited basis, but should implement a much more aggressive and structured
program to evaluate their benefits and deployment on projects.

TxDOT should expect that alternative project delivery methods such as D-B will
become available as early as 2003. Nearly all other public construction agencies in
Texas have been authorized to use innovative project delivery methods as have an
increasing number of state DOTs. TxDOT should use the next two years to develop
a systematic process to evaluate project delivery methods and contracting
approaches, as well as training and human resources preparation.

We strongly encourage TxDOT to budget the necessary resources to attend
seminars, training sessions, national meetings, and conduct site visits to ensure that
staff are adequately prepared for using innovative project delivery methods and

contracting approaches.



4. TxDOT should provide input to the legislature on the benefits of alternative
project delivery methods for highway construction, as well as an assessment of the
provisions proposed by Senate Bill 298 during the 2001 legislative session.
Specifically, future legislation should permit a full portfolio of delivery methods
including D-B, CM-at-risk, and privatization. The provision requiring a $50
million minimum project size for D-B projects has little basis and should be

lowered or omitted.

In summary, TxDOT is lagging behind many other states in the implementation of
alternative contract delivery methods due to legislative restrictions. However, there are proven
contracting approaches that may be applied immediately to TxDOT projects that could
significantly enhance their delivery speed and reduce the impact of construction on the

traveling public.



CHAPTER 1. INTRODUCTION

1.1 Overview

Highways play an increasing role in the economic development of Texas and benefits
can be achieved from techniques that improve the speed and effectiveness of highway-related
construction. While other public entities are utilizing alternative project delivery methods and
contracting approaches with increasing frequency, current state law limits the Texas
Department of Transportation (TxDOT) to the design-bid-build (DBB) project delivery
method, and few innovative contracting approaches have been extensively used. In response,
TxDOT initiated a research project with the Center for Transportation Research (CTR) at The
University of Texas at Austin to investigate the legal, regulatory, and policy implications of
innovative project delivery methods because of the proven success by the public building
sector in Texas, and other state departments of transportation (IDOTSs). The objectives of this
research investigation were to identify and determine the benefits of innovative project
delivery methods and contracting approaches, evaluate and summarize the current legal climate
in terms of choosing these strategies, develop draft procedures for implementing the methods
that are currently available or under development for use, and prepare project documentation
including recommendations and guidelines as needed. This study included the development of
the accompanying design-build (D-B) implementation guidebook, Project Delivery Methods and
Contracting Approaches: Assessment and Design-Build Implementation Guidance.

Alternative project delivery and contracting methods are not intended to replace the
standard DBB method that is applicable to most projects. As a result, the goal of this study
was to identify the portfolio of project delivery methodologies and contracting approaches that
are available, evaluate their strengths and weaknesses, and determine when and where they
should be applied. Based on past legislative actions and industry trends, it is in the opinion of
the researchers that D-B will eventually become one of the many project delivery methods and

contracting approaches for use by TxDOT' Although this research effort highlights the D-B

! For this research project and guidebook a project delivery method equates to a procurement approach and defines the
relationships, roles and responsibilities of project team members and the sequence of activities required to complete a project.
A contracting approach is a specific procedure used under the larger umbrella of a procurement method to provide techniques
for bidding, managing, and specifying a project. Further details and examples are discussed in Chapter 2.



project delivery method, it is one of several delivery methods that could benefit TxDOT and
the traveling public. To maximize public resources and benefits to its customers, adequate
consideration should be given to the portfolio of construction project delivery methods and
contracting approaches every time TxDOT undertakes a project.

The succeeding sections of this report address the statement of task in the following
manner. The remainder of Chapter 1 focuses on the background issues and rationale behind
the switch to alternative project delivery methods and contracting approaches. Chapter 2
provides an overview and description of the different project delivery methods and—to a
lesser extent—contracting approaches, their use and application, as well as a process to assess
and select among the project delivery options. Chapter 3 is a legal review of the project
delivery methods available to TxDOT. Chapter 4 in an overview of the D-B method and the
efforts needs to successfully implement this procedure. Chapter 5 summarizes the findings and

recommendations of this research project.

1.2 Methodology

The initial task of the research team was to perform an extensive literature review to
gain a greater understanding of the current body of knowledge, practice, and research related
to highway construction procurement and contracting. The focus of the literature review was
academic, legal, and both public and private publications, manuals, etc. related to the state-of —
the-art project delivery methods and contracting approaches. Appendix A is the resulting
bibliography from the literature review. A total of six industry forums and conferences were
attended to investigate and determine the current project delivery methods and contracting
approaches of other state DOTs. A detailed review of the legal and regulatory status was
performed and summarized to determine which procurement tools are legally available to
TxDOT. Based on input from the TxDOT project team and literature review, a structured
interview instrument was developed as given in Appendix B. Thirteen structured interviews
were conducted with experts from the construction industry, the legal community and
academia to include a wide-range of perspectives in order to assess the current status and
availability of delivery methods and contracting approaches. Conversations were held with an
additional eighteen industry and academic contacts to solicit specific information. Four

meetings were held with the TxDOT project team to provide input and guidance to the



research team’s work and direction. A listing of seminars, interviews, contacts and meetings are

given in Appendix C.

1.3 Background

Increased project delivery flexibility and responsibility is not new to public agencies in
Texas with the alternative delivery method made available to public education entities in 1995,
1997 for higher education, and extended in 2001 to cities and counties as well as the General
Service Commission (GSC). Procurement options for public agencies in Texas were
dramatically changed with the passage of S.B. 1 during the 74th legislative session. School
districts were the first public agencies in Texas with the ability to consider factors beyond
price—such as schedule, quality, safety, and experience—when making facility procurement
decisions. The initial changes to the Education Code were very general and gave little guidance.
However, with input from state agency staff, various professional organizations, individual
engineers, architects, contractors, attorneys, and consultants, the law was refined as well as
expanded (S.B. 583, 75th session; S.B. 669, 76th session) to include higher education.
Furthermore, with the passage of S.B. 311 and S.B. 510 in 2001 during the 77" session, state
agencies, cities, and counties are authorized to use alternative project delivery methods for
buildings and facilities.

Experience and results with the revised procurement laws have been positive. School
districts and universities have had greater flexibility in choosing contracting and delivery
approaches. For example, the average total project duration on twenty-one D-B projects
(eighteen buildings and three utility upgrades) decreased by 33 percent at the University of
Texas System (Gallegos 2001). However, because no adequate and systematic method exists to
evaluate how project delivery methods and contracting approaches have impacted costs, it is
difficult to validate the financial impacts of their use (Molenaar and Gransberg 2001).
Nevertheless, the consensus is that better control over schedule, quality, risk, etc., has been
received when agencies give consideration to the portfolio of options that are available
(Sanvido and Konchar 1998; Federal Highway Administration (FHWA) 1998).

It is reasonable to believe that in response to the success with alternative project
delivery methods, the 77" Legislature felt reasonably sure that state agencies under the
jurisdiction of the GSC, as well as cities and counties, will be able to achieve the same success.

With adequate support and planning it is also reasonable to believe that the same flexibility



could work equally well for highway construction. It is the opinion of the authors that in the
movement toward uniform procurement practices for public construction throughout Texas,
TxDOT should anticipate and undertake what is necessary to prepare for similar
responsibilities granted to its peers.

The Texas Comptroller of Public Accounts e-Texas Commission recommended in
December 2000 that TxDOT needs to focus more on quickly delivering projects, and
recommended that D-B and A+B bidding should be pursued by TxDOT. The Commission
did not call for a wholesale replacement of DBB, but rather the two methodologies should be
used where they will provide benefits to the taxpayer, such as increased completion speed on
complex highway projects (Texas Comptroller 2000).

The Texas legislature controls the ability of TxDOT to deploy project delivery
methods by any other means than the traditional design-bid-build system and has shown
interest in accelerating the procurement of projects to minimize costs and the negative impacts
to road users and to maximize quality. To date, much of the emphasis on improving project
delivery practices for highways has focused on D-B with unsuccessful attempts made in the
past two legislative sessions to grant D-B authority to TxDOT.

Nonpassage of D-B authority can be viewed as an opportunity for TxDOT to identify
the limitations of DBB, analyze other project delivery and contracting approaches, and gain
the required knowledge, skills, etc. needed to successfully implement D-B. Shifting away
from the existing paradigm is best achieved by an analysis of how other entities have begun
to move toward a new model of public infrastructure and highway procurement that
supports the use of multiple project delivery methods and contracting approaches (Miller
and Ibbs et al. 2000). It is anticipated that at a minimum, D-B authority for TxDOT will be
reconsidered at the 2003 legislative session. TxDOT should use the interim time to prepare and
gain the knowledge needed to make the most informed decisions relative to efficient and effective project

delivery and contracting approaches.

1.4 Need for Change

Increasing traffic demands, budget issues, and public frustration contribute to the
perception that highway construction in the U.S. is not delivered in a timely manner. To
address the needs of the traveling public, numerous states have sought change and innovation

in project delivery methods and contracting approaches focusing on quality, time, and other



value adding factors. Furthermore, the relationship among the state DOTSs, highway designers,
and contractors is changing. Smaller staffs at state agencies have created a situation where
work traditionally done as a state function is now contracted out and these staffing issues have
come at a time when funding for road construction has neatrly doubled. Major issues that are
driving innovative project delivery methods and contracting approaches include:
1. End-user and political demands for shorter project durations for highway projects;
2. Increased traffic volume and corresponding workload;
3. Decrease in DOT staff levels;
4. Changing industry practices and acceptance of nontraditional methods in the public
sector;
5. Increasing flexibility in selecting the proper delivery method that best meets the
situation and maximizes public resources; and

0. Successful use by others.

TxDOT uses a “pay as you go” strategy for funding highway construction and it is
estimated that this method finances approximately 30 percent of highway needs in Texas and
that present funding levels were found to be 60 percent below the level required just to
maintain current conditions (TxDOT 2000). In response, the 77" Legislature has not set
aside any new sources of highway funding, but rather allowed for Texans to vote for a
constitutional amendment to allow the state to use up to 30 percent of its $600 million
federal highway funding to leverage bonds sold by newly created regional transportation
authorities with payoff by collecting tolls.

Because the current DBB procurement process is limited in its attempt to meet the
current demand, TxDOT should anticipate changes not only to how projects are funded, but
also should seck a more comprehensive approach of incorporating project delivery methods
and contracting approaches to improve highway acquisition. Miller’s (1997) work on
“engineering systems integration” calls for a discipline that treats both the choice of project
delivery method and the project finance method as variables to be considered by the engineer
in the development and comparison of alternatives for the owner.

Acceptance of innovative project delivery methods for highway projects has also
gained momentum in the past few years. Twenty-four state DOTs are currently using D-B and

forty-two states have approved at least limited use of D-B on public projects (Molenaar 1999;



FHWA 2001a). With passage of the Transportation Equity Act for the 21st Century (TEA-21),
D-B is poised to become considerably more commonplace for state DOTs, because TEA-21
Section 1307 (a) allows state DOT' or local transportation agencies to award a D-B contract
for a qualified project using any procurement process permitted by applicable state or local
law.

Innovative project delivery methods such as D-B and construction management-at-
risk (CM-at-risk) can improve cycle-time performance on both public and private projects and
for the past 15 years their use has steadily increased. Research completed on building projects
by the Construction Industry Institute has shown that D-B contracting methods can
significantly improve project delivery time and give better cost and quality performance. In an
analysis involving 351 U.S. building projects, D-B unit costs were 6 percent less than DBB and
construction speed was 12 percent faster (Sanvido 1998).

Exclusive use of the DBB project delivery method has given owners minimal reasons
to adopt innovations because of their acceptance and control over the process. Innovation
requires all of the parties involved to change roles and share risks and responsibilities. As DOT
staffs continue to decrease owing to budget cuts, retirements, and salary inequities, more work
will be outsourced. Lack of experience will require further reliance on outside firms to take the
lead with certain project phases. Alternative project delivery methods can enhance the
application of engineering knowledge into the procurement process, filling the gap left by
retirement and workforce shortages. In other words, these methods will allow DOTs to
leverage expertise. Although a proliferation of construction project delivery systems and
contracting approaches exists, there is considerable confusion on their application and use.
The next chapter provides an overview and clarification of the differing innovative project

delivery methods and contracting approaches being used on transportation projects.



CHAPTER 2. INNOVATIVE PROJECT DELIVERY AND
CONTRACTING METHODS

2.1 Introduction

Noting the difference between delivery methods and contracting approaches is critical
as this report’s focus is on delivery methods, and specifically on design-build (D-B). Upon
making the distinction, the following sections describe the characteristics, benefits, and
drawbacks for project delivery methods used for highway projects. Per the statement of task,
this section includes a matrix to assist the Texas Department of Transportation (TxDOT) in
the selection of project delivery methods — if and when it is given the authority to do so. The
chapter concludes with a brief overview of the various contacting approaches being used by
transportation departments in conjunction with an alternative delivery method or a
supplement to design-bid-build (DBB).

The difference between a procurement approach and a contracting approach is related
to scope. A procurement approach is a general scheme for purchasing services. For this
research investigation and guidebook, procurement approaches equate to project delivery
systems or methods. A project delivery method is the process by which the components of
design and construction—including the roles and responsibilities, sequence of activities, cost,
materials, labor, etc.—are combined to complete a project (NCHRP 1999; Loulakis and
Huffman 2000). A contracting approach is a specific technique used under the larger umbrella
of a procurement approach to provide techniques for bidding, managing, and specifying a
project.

There are several approaches to project delivery procurement that are currently used in
the highway industry. In the U.S., the major project delivery methods are DBB, D-B,
construction management-at-risk (CM-at-risk), and privatization. Privatization can be broken
down into wholly private ventures and those that are a partnership between public and private
entities.

In addition to the these alternative project delivery methods, many types of contracting
innovations have occurred in the construction industry over the past two decades and in recent

years the highway sector has begun to adopt many of these techniques. After decades of using



strictly traditional methods, innovative delivery methods and contracting approaches are being
implemented in several states, while many others are under review for possible
implementation. A survey was conducted in 1999 by researchers at the University of Kentucky
of all fifty state departments of transportation (DOTSs) and four Canadian DOTSs to determine
their experience with ten selected innovative contracting practices (Hancher 1999). The survey
asked each agency to identify innovative practices that have been tried and to rate the benefit
of using each innovation and the difficulty of its implementation. Twenty-four DOT's
responded and the results (Table 2.1) show that many of the respondents had experimented
with the different methods; nearly all believed the new methods were beneficial—although
implementation would be difficult. In this survey, D-B was included as a contracting practice

and had been used by less than 50 percent of the respondents.

Table 2.1 — Contracting Practices Used by Transportation Departments

Percentage of Benefit Difficulty of
Contract Innovation Respondents Received Implementing
Use
Quality Control by Contractor 93.1 3.9 3.4
Partnering 89.7 3.9 2.7
A + B (Cost + Time) 69.0 3.5 2.4
Constructability Review 65.5 3.9 2.9
Lane Rental 52.0 3.1 2.8
Performance Specifications 52.0 33 3.0
Design-Build 48.3 3.0 3.3
Warranties 20.7 3.2 3.0
A+ B + C (Cost + Time + Quality) 3.4 4.0 4.0

The benefit perceived from each innovation was rated by the respondents from 1.0 (low) to
5.0 (high). The difficulty of implementing the innovation was rated from 1.0 (easy) to 5.0 (very
difficult). Source: Hancher and Ross, TR News, Number 205, Nov-Dec 1999, p. 14.

Although TxDOT is limited to the DBB project delivery method, various contracting
approaches and strategies such as constructability reviews, incentives/disincentives, and

warranties are available, and TxDOT has already used DBB in combination with various



contracting approaches. For example, the Texas Comptroller reported that TxDOT has used
on a limited basis A + B contracting in conjunction with the DBB project delivery method
(Texas Comptroller 2000). Lane rental is another contracting approach that TxDOT has begun
to use as a way to encourage better lane closure management. The Construction Division of
TxDOT has developed a guide—found in Appendix D—to the contracting strategies used
and the contract provisions from the 1993 TxDOT Specifications Book. With the advent of
several alternative project delivery methods as well as innovative contracting approaches, a
host of possibilities exist to provide the best value to the state considering time, cost, and
quality. Given the range of possible selections, uncertainty exists on which combination of
delivery method and contracting approaches is the best fit for a specific project. It should be
noted that selection of project delivery systems (if available) and contracting approaches used
should be a project-specific decision process and is very dependent on the type of project, risk

profile, human resources available, and overall objectives of the project.

2.2 Evolving Practices

Various contracting approaches and project delivery methods are used in the highway
industry. The American Association of State Highway and Transportation Officials
(AASHTO) Subcommittee on Construction, along with the Federal Highway Administration
(FHWA), have developed a catalogue of project delivery methods and contracting approaches.
The FHWA has served as a resource in coordinating, research, training, educational efforts,
and other program issues related to project delivery and contracting. Initiatives undertaken by
the FHWA in the mid-1980s allowed state DOTSs to pilot-test innovative contracting
approaches on federally funded projects and this paved the way for significant changes in
highway contracting. As a result, state DOTs are now much more likely to adopt project
delivery methods and contracting approaches that have been successfully used by others. In
1987 the Transportation Research Board (TRB), with FHWA cooperation, formed a task force
to identify promising innovative contracting practices. The final report of the task force (TRB
1991) was followed by FHWA approval of Special Experimental Project (SEP) No. 14, a
process of evaluating innovative project delivery and contracting proposals suggested by the
task force or by state DOTs. TxDOT is already using some contracting innovations like
incentive and disincentive clauses and factoring in construction time as part of the bidding

procedures.



Initiation of SEP 14 in 1990 by the FHWA was a major step to evaluate project delivery
and contracting practices considered to be innovative to highway construction in the United
States. From the beginning, the objectives of SEP 14 were to identify, evaluate, and document
the methods and approaches that brought life-cycle value and quality that were compatible
with the open competitive bid process. Furthermore, FHWA has been consistent in
incorporating the use of project delivery and contracting practices within the structure of

awarding contracts to the lowest responsive and responsible bidder.

2.3 Project Delivery Methods

Construction delivery systems provide the necessary frameworks for the planning,
design, construction and even the operation/maintenance of capital projects. These methods
include design-bid-build, design-build, construction management (agency and at-risk), multi-
prime contracting, design-build-operate-maintain and fast-track construction (Phillips, et al.
1997). The following sections briefly define and describe these processes with special

consideration given to the advantages and disadvantages of design-bid-build and design-build.

2.3.1 Design-Bid-Build

The traditional project delivery method for highway construction projects in the
United States has been DBB. This method separates design and construction by both
sequence and contract. Using this method, state DOTs normally contract with design and
engineering firms and once the designs and specifications are completed, the project is ready
for bid solicitation. Because the steps are followed sequentially, firm costs can usually be
established on the design, thus simplifying contractor selection for the owner because price is
the major criterion used. DBB provides minimal interaction between the designer and
constructor, generally omits reviews for constructability cost savings, and often creates an
adversarial relationship between the parties.

DBB is the standard procurement methodology used by TxDOT for highway
construction. DBB contracting practices in Texas are structured to ensure fairness and manage
risk. As part of the lowest responsive bidder procedures, design, technical specifications, and
management practices focus on minimizing risk for TxDOT. Under this traditional approach,

design documents for a project are first completed and construction is awarded to the qualified
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bidder with the lowest price. TxDOT utilizes the services of either in-house staff or
engineering consulting firms to design projects. Although the construction contract must be
awarded to the responsive and responsible bidder with the lowest submitted bid, federal aid
regulations and the Texas Transportation Code require that engineering and design services
contracts be awarded on the basis of qualifications that can then be followed by competitive
negotiations. Pay items for construction are generally established on a unit price basis, the
specifications are method based, and the role of TxDOT (or its agent) is mostly administration
and inspection.

In structuring a competitively bid, fixed-price procedure to award highway
construction projects, there is clear separation between the design and construction project
phases. Every state in the U.S. regulates and restricts the practice of professional engineers and
architects. In Texas, professional engineers are charged by state law with protecting the
public’s interest first before giving consideration to profit, and only licensed engineers are
allowed to perform professional engineering services. The conflict between qualification-based
selection procedures for engineers and the sealed-bid selection for constructors is a major
factor in influencing why procurement methods other than the traditional DBB are illegal
under some state procurement and licensing statutes.

In general, the traditional benefits associated with DBB include:

» Larger pool of potential bidders and subsequent competition

= Simple process

* Risk and rewards are easy to understand

» Approach is generally considered to be fair

*  No requirements for justifying use of this technique

»  Reduces potential for graft and corruption

»  Well known and accepted by transportation agencies, designers, and contractors

throughout the country

Drawbacks associated with DBB include:
*  Process does not value speed of project delivery, i.e., it is a sequential procedure
rather than concurrent
» Innovation is often stifled and often difficult to implement

» Disputes arise often over authority, responsibility, and quality

11



» Limited ability to preclude poor or dishonest contractors from bidding
*  Sometimes difficult to get construction knowledge applied into the design

process

2.3.2 Design-Build

The D-B concept allows the contractor maximum flexibility for innovation in the
selection of design, materials, and construction methods. With D-B procurement, the
contracting agency identifies the end result project parameters and establishes the design
criteria. The prospective bidders then develop design proposals that optimize their
construction abilities. The submitted proposals are rated by the contracting agency based on
factors such as design quality, timeliness, management capability, cost; and these factors may
be used to adjust the bids for the purpose of awarding the contract.

Federal statutes require that construction contracts be awarded to the lowest
responsive, responsible bidder, while engineering service contracts are awarded according to
qualifications-based selection procedures. Because the D-B concept combines these two types
of services into one contract, the FHWA considers D-B contracts experimental. FHWA’s
SEP-14 concept approval is necessary for all federally funded D-B projects. Appendix E lists
the project approved under SEP-14 as of April 2001.

D-B has been increasingly used by state DOTs despite its experimental status and
opposition from some members of the highway construction industry. A persistent belief is
that smaller firms would be economically disadvantaged when attempting to compete with
larger firms on D-B contracts (ARBTA 2001; AGC 2001; ASHTO, 1998). It has also been
suggested that bidders would incur significant expenses preparing proposals and it would be
difficult for smaller firms to stay competitive (FHWA 1998). The principles of D-B present an
apparent conflict with the federal Brooks Act that requires qualifications-based selection
procedures for engineering and architectural service contracts and the design professional’s
loyalty to the public owner (Schenck 2000). Professional engineering associations have also
expressed concerns with D-B regarding professional design liability issues (ACEC 2000).

TEA-21 provides a modification of Title 23, United States Code, that will eventually
allow states to use D-B contracting on a limited basis. FHWA was required to develop D-B
regulations by June 9, 2001, but as of that date was still involved with the rule making. After

the final rules are developed, states will be able to utilize the D-B technique for projects over
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$50 million and I'TS projects over $5 million without FHWA headquarters’ approval. Other D-
B projects may be approved under FHWA’s SEP-14 program. FHWA is scheduled to submit

a report to Congtess on the cost-effectiveness of D-B by June 9, 2003.

2.3.3 Design-Build-Warrant

Some agencies have combined the conditions of a warranty clause with a D-B
contract. This technique may be more appropriate for projects that incorporate technological
features where the contracting agency would benefit from a limited warranty for workmanship,
materials, and functionality such as intelligent transportation systems.

A limited number of states, including Alaska, Michigan, and Utah, have used design-
build-warrant projects under SEP-14 (FHWA 2000).

2.3.4 Design-Build-Maintain (Operate)

The design-build-maintain (operate) approach to project delivery involves the
investment of private capital to finance, design, construct, operate, and maintain a road or
highway project for public use for a specific term. During this term, the investment
consortium is able to collect revenue from facility users to repay the debt, operate and
maintain the roadway, and incur a profit. At the conclusion of the term of ownership, the
roadway is transferred to the government at no cost. While no federal-aid projects have
utilized the design-build-maintain concept, several states have initiated toll road projects under
this contracting method.

California used this concept on several toll road projects in the state. These toll roads
include the San Joaquin Hills Corridor, Eastern Transportation Corridors, and Foothill
Transportation Corridors. These three corridors will provide more than 96 km (60 mi) of new
freeways at a cost of approximately $2.5 billion. Contracts have been awarded, and design and
construction work is underway. Similarly, California Assembly Bill 680 provides the legal
authority and financing for several toll roads that use the plan, design, finance, construct, and
lease-back method of procurement and ownership. Virginia and Colorado have also used a
similar concept known as design-build-maintain on nonfederal-aid toll road projects. Canada’s
Northumberland Strait Crossing project is a design-build-maintain project that provides for

the financing, design, construction, and operation of a 12.9 km bridge for 35 years following
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construction. Similarly, the construction of the Toronto Toll Highway 407 project is being
delivered under the design-build-operate concept (AASHTO 1998).

2.3.5 Construction Management

Construction management is a broad term covering a variety of project delivery
methods in which a construction manager (CM) is part of the project team to provide
oversight with cost, schedule, and project management activities. CMs serve in varying
capacities and authority depending on the project and the management structure desired
Generally, the CM acts as a go-between to the owner and contractor/designer. CM fees are
relative to the service performed, which range from advising during a particular phase of a
project to acting as the owner’s agent in all matters. In general, CMs are used on projects that
are relatively complex where budgets or schedule must be closely monitored and those
requiring extensive coordination of consultants or subcontractors.

In Texas, the 74" Legislature through Senate Bill No. 1 and the 75" Iegislature
through Senate Bill 583 authorized school districts and institutions of higher learning to use,
among other methods, construction management to construct, rehabilitate, alter, or repair
facilities (AGC-Texas 1998). Under the provision of the Education Code, school districts
procure construction management—either agency or risk—under the request for proposal
provisions. While some districts engage the services of project managers, program managers,
or a CM-advisor to assist or augment staff, these serwice roles are recognized as delivery
methods. Although construction management is not a licensed activity in Texas, most CMs are
trained, and at times, licensed as an engineer or architect. Often, the term CM is used
generically to describe a situation where the owner hires a consultant to act as his advisor or
agent on a project. Little evidence was found in the literature on the use of CM methods for
highway projects. The differences among the three types of construction management

arrangements are discussed in the next sections.

2.3.6 Construction Manager-at-Risk (CM-at-risk)

In CM-at-risk, the CM is hired prior to the completion of design to act as project
coordinator and general contractor. Selection is based on criteria that combine qualifications,
experience, and possibly fee and general conditions. Compared to other options, this method

is contractually similar to DBB because the owner contracts separately with a designer and a
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contractor. CM-at-risk has the advisory benefits of CM-advisor, and involves the eatly cost
commitment characteristics of D-B. The CM-at-risk provides a guaranteed maximum price
(GMP) to fix the cost and competitively bids or receives proposals from the trades and
subcontractors. The CM-at-risk contractor typically assumes all the liability and responsibility
of a general contractor.

Using CM-at-risk, the owner contracts with the designer just before or at the same
time as the CM-at-risk. The CM-at-risk subsequently provides assistance in evaluating costs,
scheduling, and constructability. When construction documents are complete, the CM-at-risk
contractor generally will rebid some or all of the construction to other contractors in order to
improve profitability.

CM-at-risk is commonly used when contract cost, schedule, or construction are
expected to be difficult to manage or when a project is fast tracked. The principal advantages
are the initial focus on design issues, construction advice during the design process, careful
oversight of costs and schedule, early cost commitments, and opportunities to shorten the
overall project schedule (Sanvido 1998; AGC-Texas 1998). This method has been used
extensively on educational facilities in Texas since 1997. Disadvantages include the potential
for adversarial relationships, change orders and delay claims from low-bidding prime
contractors, difficulty in evaluating the validity of GMP, and the reduced ability of the owner
to control construction quality (AGC-Texas 1998).

2.3.7 Construction Manager as Agent (CM-agent)

This project delivery method is characterized by the addition of a CM with agency
power of the owner. This allows the owner to step back from a project. Like CMs who are
advisory, those acting as the owner’s agent are hired for their expertise in cost control,
schedule management, design management, and construction management. Because CM-
agents assume financial authority for a project, they also must have experience in managing the
fiscal aspects of a project.

When using a CM-agent the owner typically hires the CM-agent to oversee the entire
project from design through the construction process. The principal advantage to the method
lies in giving the owner, as well as others working on the project, a single point of

responsibility, which can shorten the project’s schedule. Because the CM-agent typically uses a
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traditional DBB sequence, it is also easy for the owner to track progress and assign

responsibilities. It also allows the owner to augment staff shortages.

2.3.8 Construction Manager as Advisor (CM-advisor)

This is a project delivery method where a CM consultant is brought in who acts as an
advisor to the owner. The authority given to CM-advisor varies, but generally the designer and
contractor maintain their conventional roles. The CM-advisor is hired by the owner either at
the onset of the project or once the design is complete. When hired at the beginning of a
project, the CM-advisor generally oversees planning and design regarding their implications on
cost, schedule, and constructability. The CM-advisor also may advise regarding the documents
developed for construction bidding. During contractor selection, the CM-advisor often serves
in an advisory capacity and in most cases stays on until the completion of the project.

Because the project adds a consultant with an associated fee, a CM-advisor is more
appropriate for large, complex projects, rather than those that are relatively small and routine.
A CM-advisor is also appropriate for owners who want to hire a designer and contractor but
do not have the ability, resources, or expertise to oversee planning, design, and construction.
The principal advantage of a CM-advisor is to ease oversight responsibilities for the owner in
tracking costs and schedule. Disadvantages include the added consultant cost and the

confusion of traditional project roles by increasing relationship complexity.

2.3.9 Multi-Prime and Fast-Track Contracting

Multiple prime contracting is a variation on other delivery systems where the owner or
agent contracts with a number of trade contractors instead of one general, prime contractor.
The supposed advantage of multi-prime contracting lies in the reduction of the layers of
overhead and profit on the project. On conventional construction projects, the prime
contractor marks up the price of the work performed by its trade subcontractors to reflect the
prime contractor’s administrative and overhead cost. By using multi-prime contracting, the
owner seeks to avoid this mark up. While the owner may save money by avoiding paying an
additional layer of overhead and profit, he or she accepts responsibility for the administration
and coordination of the trade contractors. Often, owners are ill-equipped to coordinate and
administer a multi-prime project, and thus ultimately lose money through project cost overruns

and/or litigation (Bramble and West 1999).
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Fast-track (or phased) construction overlaps portions of the construction and design
phases so that certain elements of the construction work can start early. While fast-track
construction is normally associated with D-B projects, it can also be applied to other delivery
methods. The fundamental advantage of fast-track construction is time savings. However, fast-
tract construction can lead to pitfalls, such as rework because of the contractor getting ahead

of the ultimate design (Bramble and West 1999).

2.4. Summary of Methods Available to TxDOT

Under current state law, TxDOT is limited to traditional DBB contract delivery
system, as summarized in Table 2.2. The Texas Transportation Code requires competitive
bidding for highway improvement contracts,' an approach originally intended to protect public
funds from graft and favoritism. Furthermore, design service contracts in Texas must be let on
a qualifications basis.' This approach intends to address public safety issues, and protect the
quality of these critically important services, as well as the independence of the designers.
Because D-B contracting requires a joint effort between construction and design services, it is
impossible to procure this work under current Texas law without violating one of the
aforementioned statutes. For example, if work is let based on a competitive bid standard, the
design professional’s qualification standard would be violated. Similarly, if the work is let on a
qualification standard, the contractor’s competitive bid standard would be violated. A more

detailed treatment of legal implications is given in Chapter 3.

Table 2.2 Summary of Project Delivery Methods Currently Available to TxDOT

DBB ‘ CM-at-risk CM-agency ‘ D-B
Available for use Yes No No No
by TxDOT
Legal Restraints None Yes Yes Yes

By its very nature, a design-builder may breach the aforementioned statutes owing to
his or her overlapping roles as both designer and constructor. Because the selection of a

design-builder combines two procurement functions, both the price and qualification

t See Vernon’s Texas Code Annotated §223.001. Contract Requiring Competitive Bids

I See Vernon’s Texas Code Annotated §2254.003. Selection of Provider; Fees
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standards must be viewed together. In order to make D-B contracting viable under Texas law,
a new procurement standard must satisfty both competing public interests: quality and price.
Many public agencies avoid this dilemma by employing a two-step approach to procurement.
Most two-step approaches narrow a prospective field of bidders by a minimum qualification
standard, then make a final decision based on price. For example, The University of Texas
System employs a two-step selection procedure, which separates a preliminary qualification-
based selection from a final price-based selection (Liao 2000). Most state DOTs using D-B
contracting have transitioned from a sealed bid, fixed-price method to a similar two-step best
value method (Molenaar 2000).

To a lesser extent, another area of Texas law could provide an obstacle for TxDOT
adopting D-B contracting as a regular means of highway procurement. Texas Civil Statute,
Article 3271(a), “Texas Engineering Practice Act,” limits the practice of engineering to persons
registered under the same, stating: ““The privilege of practicing engineering [is] entrusted only
to those persons duly licensed and practicing under the provisions of this Act.”> Because this
act limits design services to duly licensed persons, a D-B firm or joint venture, which blurs the
lines between construction and engineering, could run the risk of violating this statute. For
example, the design-builder’s nonengineering staff, which participates in value-engineering or
constructability issues of the design, could be involved with the unauthorized practice of

engineering.

2.5 Matrix of Project Delivery Methods

Both TxDOT and the Texas legislature have shown an interest in pursuing alternative
project delivery methods in lieu of the current restrictions. If granted the authority to use the
methods described above, TxDOT will need to compare the various alternatives to each other
as well as to DBB and evaluate the delivery methods. Table 2.3 is a matrix of the most relevant
project delivery methods for highway projects and their various attributes. The matrix allows
for a cross comparison of the pros and cons of each method, responsibilities of the parties
involved, general assumptions concerning which projects each method is best and least suited

for, and generalizations on how each method impacts quality, schedule, cost control, and legal

2 Vernon’s Texas Code Annotated § 2254.004. Contract for Professional Services of Architect, Engineer, or Surveyor
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liability. The matrix is intended to provide TxDOT with a simple overview analysis of which

delivery method is applicable for a specific project.
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2.6 Contracting Approaches

Highway construction contracting practices in the U.S. have remained relatively
stagnant compared to the advances in construction technologies, methods, and materials. With
the exclusive use of DBB, transportation agencies have not ventured much further than
contracting approaches that dictate exact methods and prescriptive specifications on how the
work is to be done. However, in recent years, state highway departments have increasingly
used contracting approaches to supplement procurement methods for added short- and long-
term benefits. Generally these alternative approaches tend to involve a reallocation of the risks
whereas the traditional government contracts tend to be risk adverse. As a result, a significant
barrier to the use of alternative contracting approaches is a resistance to change.

The Transportation Research Board (TRB), FHWA, and AASHTO have all begun to
explore the benefits of innovative contracting practices as ways to optimize and improve
project quality and effectiveness. For example, the National Cooperative Highway Research
Program (NCHRP) of TRB has an ongoing project (10-49) to develop comprehensive
guidelines for implementing selected nontraditional contracting methods for highway
construction projects. The guidelines for nontraditional contracting methods, prepared as part
of the project’s final report, will be published as NCHRP Report 451. The following section
conveys the contracting approaches the above organizations have highlichted as the most
promising innovations being developed and implemented for highway construction. The
approaches are listed in descending order to their usage found in Table 2.1 presented earlier
and additional methods have been included at the conclusion of this section. Details on each
of the methods are listed below, and the results of the NCHRP 10-49 Panel on developing
guidelines for the implementation of non-traditional contracting approaches are discussed in

section 2.7.

2.6.1 Quality Assurance/ Control

As defined by AASHTO, quality assurance (QA) is the planned and systematic actions
necessary to provide adequate confidence that a product or service will satisfy given
requirements for quality. QA specifications sometimes combine traditional method
specifications with end-result specifications. Many QA specifications are statistically based.

They often involve random sampling, testing, and statistical analysis of selected material
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properties or workmanship. Frequently, they place requirements on the variability of the
process and end product. Desired quality levels are defined and price adjustments for
variations in quality are specified.

At least forty-four states in the U.S. and three provinces in Canada use asphaltic
concrete QA specifications; about a dozen states use portland cement concrete (PCC)
pavement and/or structural QA specifications; and a few states use QA specifications for

embankments and aggregate base (AASHTO 1998).

2.6.2 Transfer of Quality Control

For some time, quality control has been a major requirement on highway construction
projects and the basis of many problems for highway agencies. With increasing costs and
shrinking staff resources, many agencies are addressing this problem by specifying that
contractors are responsible for quality control, with the DOT only performing QA tests to
ensure that the contractor is fulfilling its quality control responsibilities propetly. This
approach allows the government agency to reduce its staff, which in turn results in lower
operating costs and, therefore, lower overhead costs. The contractor can reduce project costs
by having more control over materials and workmanship, but this cost savings is lowered
somewhat by the need to hire more people to handle the quality control activities.

Government agencies involved in the construction process still must set the standards
each project must satisfy. To ensure that a project meets those standards, government
representatives spot-check some parts of the project for QA. The contractor is penalized if the
project is not meeting its requirements. Penalties can include being removed from the contract
if the project is of very poor quality. Conversely, incentives are given to those contractors

achieving significantly better results than required.

2.6.3 Partnering

Partnering is the creation of an owner-contractor relationship that promotes the
achievement of mutually beneficial goals. The relationship is based on trust, dedication to
common goals, and a mutual understanding of expectations and values. Partnering is expected
to improve the relationship between contractor and owner by creating an organizational
structure that can identify and resolve construction issues and problems. The primary thrusts

behind partnering are quality improvement, effective project control, and improving cost
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effectiveness. Partnering can occur among the contracting agency, contractor, and other
parties at the project level; among disciplines within the contracting agency; or between the
contracting agency and industry organization on a broader scale. It has been widely used on

public projects and used successfully in TxDOT (Grajek et al. 2000).

2.6.4 A+B Contracting

A+B contracting (also called cost plus time) is a procedure that incorporates the lowest
initial cost, but also factors into the selection process the added cost of time to complete the
project. The time cost for bidding is calculated by multiplying the estimated time of the project
by a set daily user cost. The bid for award consideration is based on a formula comprising the
traditional price bid by the contractor (A) and the amount of time allowed for the project or
the amount of time the contractor says it will take (B), and is computed as: award bid = (A) +
(B x road-user cost/day) with road-use cost determined by the contracting agency and
specified in the bid documents. A+B contracts work best with rehabilitation projects and
projects that require quick completion, especially in urban settings.

Road-user costs can be difficult to determine and in practice they vary for different
roads (FHWA 1998). Estimates are based on the expected impact of the construction road
users during the construction phase. After a five-year evaluation period under SEP-14, A+B
bidding was declared operational on May 4, 1995, and is no longer considered to be
experimental.

Other elements can be added to the cost plus time contract to form multiparameter
contracts, including any that the DOT considers part of the construction process, such as
quality, warranties, safety, past performance, lane rental, performance specifications, or any
combination of these. Such elements usually do not affect the bid price and evaluation, but do
affect the payment the contractor receives through incentives/disincentives. Of all of these
elements, quality is most frequently considered for incorporation into A+B contract clauses.
By incorporating a quality element into the bid, the contractor is promising to perform at a set
level or to receive a disincentive for failing to do so.

A+B contracting was first used by TxDOT in 1997 (Texas Comptroller 2000).
According to a 1998 TxDOT report, the advantages of A+B bidding include:

= consideration of the time component of a construction contract;
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= favorable treatment of contractors with the most available resources to
complete the project;
= incentivesfor contractors to compress the construction schedule; and

= greater potential for early project completion.

In its use of A+B bidding, TxDO'T has recognized the method is not applicable to all
projects and that there must be a balance between the benefits of early completion and any
increased cost of construction. TxDOT also felt that all right-of-way must first be acquired
and utilities adjusted or relocated before the project is bid to take advantage of the faster
contract completion (TxDOT 1998). TxDOT guidelines state that road-user cost may be
considered for the following types of projects:

= projectsthat add capacity (may include grade separations);
® projects where construction activities are expected to have an economic impact
on local communities and businesses; and

= rehabilitation projectsin very high traffic volume areas (TxDOT 2000).

In addition to the criteria listed above, TxDOT guidelines state that a secondary
evaluation can be made considering issues relating to utility relocations and right-of-way
clearing and the availability of inspection forces. TxDOT can also require that the estimated

daily road-user cost be greater than the contract administrative liquidated damages.

2.6.5 Constructability Reviews

Constructability reviews involve a formal process of allowing contractors to provide
input on the design of a project prior to bidding. The contractor reviews the design to
determine the level of difficulty of construction and to suggest design revisions that could
enhance the construction process, while resulting in possible cost and time savings and fewer
disputes. Such reviews result in greater potential for a better-quality final product.
Constructability review is most effective when contractor input is sought during the
preliminary design phase, not a point just prior to when the bidding begins. It is much easier to
implement changes in philosophy eatly in the design process instead of waiting until the design

effort is nearly complete.

24



Constructability input can be provided by a single contractor or several
contractors serving as consultants to the project. One of the major issues is whether the
contractor(s) providing the input will later be allowed to bid on the project. NCHRP
Project 10-42, Constructability Review Process for Transportation Facility, was recently
completed by the Texas Transportation Institute to develop a methodology for a
constructability review process for application by transportation agencies. The research
identified concepts, eval uated the application of existing analytical tools, and provided
implementation procedures for tailoring this methodology to individual transportation
agencies (NCHRP 1996).

2.6.6 Value Engineering

Value engineering is an organized effort directed by persons trained in techniques to
analyze functions of systems, equipment, and services to determine the essential functions at
the lowest life-cycle cost consistent with performance, reliability, availability, quality, and safety
requirements. Value engineering can be considered a constructability method, whereas any
savings that result from designer or contractor input become a shared savings with the owner.
Value engineering provides an incentive to all parties to identify areas of savings, although the
contracting agency must clearly define what is considered value engineering and what will be

considered as normal steps involved in the design process (NCHRP 1999).

2.6.7 Lane Rental

Under the lane rental concept, the contractor is assessed a daily or houtly rental fee for
portions of the roadway that are out of service during the project. The goal of the lane rental
concept is to encourage contractors to minimize road-user impacts during construction. The
lane rental fee is based on the estimated cost of delay or inconvenience to the road user during
the rental period. Lane rental fee rates are often included in the bidding proposal in dollars per
lane per time period (which could be measured as daily, hourly, or fractions of an hour).

For many early lane rental projects, neither the contractor nor the contracting agency
gave an indication as to the anticipated amount of time for which the assessment will apply
and the low bid was determined solely on the lowest amount bid for the contract items.
(NCHRP 1999). Similar to cost-plus-time bidding, this technique is the subject of a current

FHWA study to determine the best practices review being conducted by Utah State University
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and is intended to produce a state-of-the-art summary for this technique and a list of
recommended practices. Lane rental was declared operational on May 4, 1995, and is no longer
considered experimental by FHWA. TxDOT has recently applied the lane rental concept to
the contract for the interchange at U.S. 75 and Interstate 635, dubbed the Dallas High Five

project.

2.6.8 Performance-Related Specifications

Performance-related specifications (PRS) are QA specifications that describe the
desired levels of key materials and construction quality characteristics that have been found to
correlate with fundamental engineering properties that predict performance. These quality
characteristics (for example, air voids in asphaltic pavements and strength of concrete cores)
are amenable to acceptance testing at the time of construction. True performance-related
specifications not only describe the desired levels of these quality characteristics, but also
employ the quantified relationships containing the characteristics to predict subsequent
pavement performance. PRS provides the basis for rational acceptance and/or price
adjustment decisions. Their major distinguishing feature is the use of improved acceptance
plans with rationally derived performance-related price adjustments. As in conventional QA
specifications, desired product quality rather than the desired product performance is specified.

FHWA is currently sponsoring research into the development of PRS for both hot-
mix asphalt and PCC pavement construction. A prototype PRS has been developed for use in
jointed-plain concrete pavement construction. The prototype is based on models that predict
when and to what extent the constructed pavement will exhibit distresses; it also relies on
maintenance and rehabilitation cost models. The two types of models enable predictions of a
pavement’s life-cycle costs (LCC). Price adjustments, either positive or negative, are based on
the difference between the as-designed pavement LCC and the as-constructed pavement LCC

(FHWA 1998).

2.6.9 Construction Warranties

A warranty is an assurance that a product will serve its useful life and that if it does
not, the provider will replace the product or pay to return it to its proper condition. Most
construction warranties differ from a normal manufacturer’s warranty because they typically

apply for five years and include workmanship as well as material. There are many advantages
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and benefits to requiring warranties on highway construction, including motivating the
contractor to provide a higher quality product, encouraging innovation by the contractor,
and reducing the need for agency resources, including inspection and maintenance
(AASHTO 1998). The risks associated with warranties can be significantly reduced by
selecting warranty items and projects with predictable inputs and known parameters, and

using well-defined procedures for warranty evaluation.

2.6.10 Indefinite Quantity/ Indefinite Delivery

Indefinite quantity/indefinite delivery is also known as job order, task order, and open-
ended contracting. Under this method, contractors bid on unit work items with the location to
be determined under future work orders. An estimate of the total work over the life of the
contract is provided in each contract. Municipalities utilize this contracting method on a
citywide or area wide basis to provide greater flexibility in the construction program. Selection
of the contractor is based on a combination of experience, qualifications, past performance,
technical ability, financial stability, reputation and price, and which provides the best value
FHWA 1998). The maximum allowable size of the task orders dictate what type of work may
be performed under this method and this makes it well suited for smaller projects. Contractor

selection may be adapted to fit either competitive bidding or on a best value basis.

2.6.11 Incentive/ Disincentive Provisions for Early Contract Completion

Incentive/disincentive (I/D) provisions for eatly completion ate intended to motivate
the contractor to complete the work on or ahead of schedule. It allows a contracting agency to
compensate a contractor a certain amount of money for each day identified that critical work is
completed ahead of schedule and assess a deduction for each day the contractor overruns the
I/D time. The contracting agency specifies the time required for critical work and uses this
provision for those critical projects where traffic inconvenience and delays are to be held to a
minimum. The I/D amounts are based upon estimates of such items as traffic safety, traffic
maintenance and road-user delay costs. I/D provisions encourage innovation to improve

quality, time, and safety by the use of financial enticements (FHWA 1998).
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2.6.12 Quality-based Contractor Prequalification

Prequalification of contractors has been used for years by most DOTs to screen out
firms that represent a risk of not adhering to state highway project specifications. Although
many prequalification compliance standards could be set for interested contractors, essentially
all that is required is the ability to secure a bid or performance bond for a project. One of the
major qualification criteria is the quality of prior work performed, but this criterion has
generally been discussed and not enforced. The emphasis on quality performance, however, is
now becoming a major factor in the evaluation of contractors.

The Ontario Ministry of Transportation has begun using a highly innovative approach
to contractor prequalification to improve the quality of performance and reduce infractions.
This approach involves evaluating the contractor in four areas: quality, safety, timeliness, and
contract execution. Each area is given a different weight in the determination of a contractor’s
performance index: quality counts for 60 percent of the contractor’s rating, safety and
timeliness each account for 15 percent, and contract execution for the remaining 10 percent.
The performance index covers the past 3 years and is weighted to give the most recent projects
more influence. Contractors are allowed to appeal and attempt to improve their rating. The
performance index is used to either increase or decrease the amount of work a contractor can

be given on the basis of the prequalification limit (AASHTO 1998).

2.6.13 No Excuse Incentives

The Florida DOT has used No Excuse Incentive contracts to give the contractor an
incentive to complete the contract work on time. TxDOT will use a No Excuse Incentive
contract clause on a major highway renovation project that is beginning in Dallas. The
contractor is given a “drop-dead date” for completion of a phase of work or the entire project.
If the work is completed in advance of this date, the contractor will receive a bonus. There are
no excuses, such as weather delays, for not making the completion date. On the other hand,
there are no disincentives (other than normal liquidated damages) for not meeting the
completion date. The incentive amount should be based on some public savings for opening

the project early, such as road-user costs (FHWA 1998).
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2.6.14 Lump Sum/| Guaranteed Maxinum Price (GMP)/ Cost Reimbursable

Lump sum, guaranteed maximum price (GMP), and cost reimbursable contracting are
all common ways for owners to sign contracts for payment with contractors or CMs in
nonhighway construction industries. In lump sum contracting, the contractor bids a single
fixed price for the construction of a project. Plans and specifications are most often complete.
In cost reimbursable contracting, the owner pays the contractor for the actual cost of
performing the work. The contractor’s payment request must detail every expenditure both in
terms of staff, materials, equipment, etc. In GMP contracting, a contractor typically begins
work on a cost reimbursable basis and at a certain point in the project, usually when the design
is fully developed, the contractor and the owner negotiate a target not to exceed price

(NCHRP 1999).

2.7 Assessment and Selection of Contracting Approaches

Each of the above contracting practices have been applied to projects in North
America with varying frequency, and each is usable regardless of the project delivery method.
Research conducted by the NCHRP 10-49 Panel evaluated 22 different versions or
combinations of contracting approaches and assessed the advantages and disadvantages of the
techniques including legal comments such as barriers to implementation, development of
contract language, and case law. The Panel also evaluated a few of the approaches for
refinement and selection-guideline development because they met the criteria of minimizing
DOT resources, shifted risk to the contractor, and maintained product quality. The detailed
results of these evaluations are to become available in the upcoming NCHRP Report 451, and
TxDOT should use this resource to assist with improving its knowledge, use, and selection of

contracting approaches.

2.8 Summary

At an increasing rate, state highway agencies are using alternative project delivery
methods and innovative contract approaches to improve quality, save costs, and reduce time
and risk. Selecting the appropriate methods and approaches requires an adequate
understanding of each delivery method and contracting approach, and the ability to distinguish
their differences. By providing a method of comparing the pros and cons of the different

project delivery methods, and descriptions of the various contracting approaches and source
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document, the potential for good management decisions on their use can be enhanced. The

next chapter is a legal review of the project delivery methods available to TxDOT.
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CHAPTER 3. LEGAL REVIEW OF
PROJECT DELIVERY METHODS

3.1 Introduction

As a matter of law, the Texas legislature controls the ability of the Texas Department
of Transportation (TxDOT), and other state agencies, to employ innovative procurement
alternatives. Under existing laws, TxDOT cannot accomplish highway construction work by
any other means than the traditional design-bid-build system. Recently, however, TxDOT and
the Texas legislature have shown interest in more speedy, cost effective and quality conscious
alternatives to the traditional approach, and a particular interest in design-build contracting. As
a result, this legal synopsis will focus primarily on design-build construction and was a stated

deliverable for Project 0-2129.

3.2 Texas Law Regarding Alter native Delivery M ethods

Under current Texas law, design-bid-build is the standard contracting
methodology for TXDOT highway construction. The Texas Transportation Code requires
“competitive bids each contract for: (1) the improvement of a highway that is part of the
state highway system; or (2) materials to be used in the construction or maintenance of
that highway.”* On the other hand, Texas statutes require design work to be procured on
aqualification basis.? The conflicting principles in these statutes lend themselves to the
design-bid-build approach.

Nonetheless, alternative contracting delivery methods are specifically authorized for
some types of public construction. For example, the education system can employ design-
build and construction management arrangements. The Texas Turnpike Authority also can
use innovative procurement systems. Other public agencies, such as TxDOT, have no

authorized alternatives to the traditional design-bid-build method.

I See Vernon’s Texas Code Annotated § 223.001. Contract Requiting Competitive Bids.

2 Vernon’s Texas Code Annotated § 2254.003. Selection of Provider; Fees, § 2254.004. Contract for Professional
Services of Architect, Engineer, or Surveyor.
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3.2.1 Available Means/ Methods for all Texas Public Agencies

Under Texas’ current law, there are three types of public construction where state
agencies can employ non-traditional contracting methods: (a) educational facilities, (b) agencies
under the direction of the General Services Commission, cities, and counties, and (c) Texas

Turnpike Authority road projects.

a. Educational Facilities
In 1997, the Texas legislature approved various aternative delivery methods for
the construction of educational facilities,® and Senate Bill No. 510 of 2001 further
defined those parameters.*  Section 44.036 of the Texas Education Code Annotated

authorizes design-build construction.” The code defines design-build as “asingle

3 SUBCHAPTER B. PURCHASES; CONTRACTS
Vernon’s Texas Code Annotated § 44.031. Purchasing Contracts
(a) Except as provided by this subchapter, all school district contracts, except contracts for the purchase of

ptoduce or vehicle fuel, valued at $25,000 or mote in the aggtregate for each 12-month period shall be
made by the method, of the following methods, that provides the best value for the district: (1)
competitive bidding; (2) competitive sealed proposals; (3) a request for proposals, for setvices other
than construction services; (4) a catalogue purchase as provided by Subchapter B, Chapter 2157,
Government Code; (5) an intetlocal contract; (6) a design/ build contract;(7) a contract to construct, rebabilitate,
alter, or repair facilities that involves using a construction manager; or (8) a job order contract for the minor
construction, repair, rehabilitation, or alteration of a facility. . . (Emphasis added).

+ SECTION 9. Subsection (b), Section 44.031, Education Code, is amended to read as follows: (b) Except as
provided by this subchapter, in determining to whom to award a contract, the district may consider: (1) the
purchase price; (2) the reputation of the vendor and of the vendor’s goods or services; (3) the quality of the
vendor’s goods or services; (4) the extent to which the goods or setvices meet the district’s needs; (5) the vendor’s
past relationship with the district; (6) the impact on the ability of the district to comply with laws and rules relating
to historically underutilized businesses; (7) the total long-term cost to the district to acquire the vendor’s goods or
services; and (8) any other relevant factor<<+specifically listed in the request for bids or proposals+>><<- that a
ptivate business entity would consider in selecting a vendor->>.

> Vetnon’s Texas Code Annotated § 44.036. Design-Build Contracts for Facilities

(a) In this section: (1) "Design-build contract” means a single contract with a design-build firm for the design and
construction of a facility. (2) "Design-build firm" means a partnership, cotporation, or other legal entity or team
that includes an engineer or architect and builder qualified to engage in building construction in Texas. (3)
"Design criteria package’ means a set of documents that provides sufficient information to permit a design-build
firm to prepate a response to a school district's request for qualifications and any additional information
requested, including criteria for selection. . . .

(b) A school district may use the design-build method for the construction, rehabilitation, alteration, or repair of a facility.
(Emphasis added); see also Vernon’s Texas Code Annotated §§ 51.780.

Senate Bill No. 510 adds: SECTTION 12. Subsections (c) and (e), Section 44.036, Education Code, are
amended to read as follows: (¢) the district<<+shall+>><<-may->>designate an engineer or
architect<<+independent of the design-build firm+>>to act as its representative<<+for the duration of the
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contract with a design-build firm for the design and construction of afacility.”® Sections
44.037-.038 alow for agency and at-risk construction management contracts,
respectively.” Finally, Sections 4.039-.041 address competitive bidding and competitive
proposals, and job order contracts.®

wotk on the facility+>>. If the district’s engineer or architect is not a full-time employee of the district, any
engineer or architect designated shall be selected on the basis of demonstrated competence and qualifications in
accordance with<<+Section 2254.004+>><<-Subchapter A, Chapter 2254->>  Government Code. (e) The
district shall evaluate statements of qualifications and select a design-build firm in two phases: (1) In phase
one, the district shall prepare a request for qualifications and evaluate each offerot’s experience, technical
competence, and capability to perform, the past performance of the offerot’s team and members of the team,
and other appropriate factors submitted by the team or firm in tresponse to the request for qualifications,
except that cost-related or price-related evaluation factors are not permitted. Each offeror must certify to the
district that each engineer or architect that is a member of its team was selected based on demonstrated
competence and qualifications<<+, in the manner provided by Section 2254.004, Government Code+>>.
The district shall qualify a maximum of five offerors to submit additional information and, if the district
chooses, to interview for final selection. (2) In phase two, the district shall evaluate the information submitted
by the offerors on the basis of the selection ctiteria stated in the request for qualifications and the results of any
interview.  The district may request additional information regarding demonstrated competence and
qualifications, considerations of the safety and long-term durability of the project, the feasibility of
implementing the project as proposed, the ability of the offeror to meet schedules, costing methodology, or
other factots as appropriate. The disttict may not tequite offetors to submit detailed engineering ot
architectural designs as part of the proposal. The district shall rank each proposal submitted on the basis of the
criteria set forth in the request for qualifications. The district shall select the design-build firm that submits the
proposal offering the best value for the district on the basis of the published selection criteria and on its
ranking evaluations. The district shall first attempt to negotiate with the selected offeror a contract. If the
district is unable to negotiate a satisfactory contract with the selected offeror, the district shall, formally and in
writing, end negotiations with that offeror and proceed to negotiate with the next offeror in the order of the
selection ranking until a contract is reached or negotiations with all ranked offerors end.

6 See Vernon’s Texas Code Annotated § 44.031. Purchasing Contracts.

7 See Vernon’s Texas Code Annotated § 44.037. Contracts for Facilities: Construction Manager-Agent
(a) A school district may use the construction manager-agent method for the construction, rehabilitation, alteration, or repair of a

Saciliy. . ..
(Emphasis added).

Vernon’s Texas Code Annotated § 44.038. Contracts for Facilities: Construction Manager-At-Risk

(a) A school district may use the construction manager-at-risk method for the construction, rehabilitation, alteration, or repair of a
Sacilety. . ..

(Emphasis added); see also Vernon’s Texas Code Annotated §§ 51.781-.782.

8 See Vernon’s Texas Code Annotated § 44.039. Selecting Contractor for Construction Setrvices Through
Competitive Sealed Proposals, § 44.040. Selecting Contractor for Construction Services Through Competitive
Bidding, and § 44.041. Job Order Contracts for Facilities Construction or Repair.
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b. Other State Entities
With the passage of Texas Senate Bills 311 and 510 in 2001, the Texas legislature

approved the use of alternative delivery methods for the construction of buildings and facilities

by the General Services Commission as well as cities and counties.

c. TTA Projects
The Texas Turnpike Authority (“TTA™) also has a broader range of contract

procurement delivery methods than the traditional design-bid-build system. The Texas
Transportation Code Annotated Chapter 361, Subchapter | authorizes TTA to enter
development agreements.” The broad terms of §§ 361.301-302 seem to allow almost any
type of delivery method, including design-build, DBOM and turn-key construction. This
authority would be extended to any successor agency resulting from the November 2001

See also Vernon’s Texas Code Annotated §§ 51.783-.784.

® SUBCHAPTER I. PARTICIPATION IN TURNPIKE PROJECTS

Vernon’s Texas Code Annotated § 361.301. Agreements With Public or Private Entities to Construct, Maintain,
Repair, and Operate Turnpike Projects

(a) The authority may enter into an agreement with a public or private entity, including a toll road corporation, to permit the entity,
independently or jointly with the authority, to construct, maintain, repasr, and operate turnpike projects. . . .

(Emphasis added).

Vernon’s Texas Code Annotated § 361.302. Exclusive Development Agreements With Public or Private
Entities

The authority may use an exclusive development agreement with a private entity to construct, maintain, repair,
operate, extend, or expand a turnpike project by invested private funding ot by public and private funding. The
authority: . . .

(2) may negotiate provisions relating to professional and consulting services with regard to the turnpike project and to the
construction, maintenance, and operation of the project, including provisions for combining those services. . . .

(Emphasis added).



referendum to create the Texas Mobility Fund and provide a mechanism for toll road

construction and operations.

3.2.2 Means/ Methods Available to TxDOT for Highway Construction

Texas state law currently limits TxDOT to the traditional design-bid-build contract
delivery system. As previously mentioned, the Texas Transportation Code requires competitive
bidding for highway improvement contracts." This procurement approach intends to protect
the public's treasury. On the other hand, design service contracts must be let on a qualification
basis.'" This approach intends to protect the quality of these critically important services and
the independence of the designers. Since design-build contracting requires a joint effort
between construction and design services, it would be impossible to procure this work under
Texas' current law system without violating one of the aforementioned laws. For example, if
the work was let on a competitive bid standard, the design professional's qualification standard
would be violated. Similatly, if the work was let on a qualification standard, the contractor's
competitive bid standard would be violated.

By its very nature, a design-builder breaches the aforementioned statutes due to its
ovetlapping roles as both designer and constructor. Since the selection of a design-builder
combines two procurement functions, both the price and qualification standards must be
viewed together. In order to make design-build contracting viable under Texas law, the new
procurement standard must satisfy both competing public interests: quality and price. Many
jurisdictions and administrations get around this dilemma by employing a two-step approach

to procurement. Most two-step approaches narrow a prospective field of bidders by a

10° See Vernon’s Texas Code Annotated § 223.001. Contract Requiring Competitive Bids.

1L See Vernon’s Texas Code Annotated § 2254.003. Selection of Provider; Fees
(a) A governmental entity may not select a provider of professional services or a group or association of providers
or award a contract for the services on the basis of competitive bids submitted for the contract or for the
services, but shall make the selection and award:
(i) on the basis of demonstrated competence and gualifications to perform the services; and
(it) for a fair and reasonable price.

(Emphasis added).

Vernon’s Texas Code Annotated § 2254.004. Contract for Professional Services of Architect, Engineer, or
Surveyor
(a) In procuting architectural, engineering, or land surveying services, a governmental entity shall:
() first select the most highly qualified provider of those services on the basis of demonstrated competence and qualifications; and
(i1) then atternpt to negotiate with that provider a contract at a fair and reasonable price.

(Emphasis added).
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minimum qualification standard, then make a final decision on price. For example, the
University of Texas System employs a two-step selection procedure, which separates a
preliminary qualification-based selection from a final price-based selection.” Furthermore,
most state DOTs using design-build contracting have transitioned from a sealed bid, fixed-
price method to a similar two-step best value method."

To a lesser extent, another area of Texas law could provide an obstacle to TxDOT
adopting design-build contracting as a regular means of highway procurement. Texas Civil
Statute, Article 3271(a) “Texas Engineering Practice Act,” limits the practice of engineering to
persons registered under the same, stating: “The privilege of practicing engineering [is]
entrusted only to those persons duly licensed and practicing under the provisions of this Act.”
Since this act limits design services to duly licensed persons, a design-build firm or joint
venture, which blurs the lines between construction and engineering, would run the risk of the
violating this statute. For example, the design-builder's non-engineering staff, that participates
in value-engineering or constructability issues of the design, could be found guilty of the
unauthorized practice of engineering. This law, as well as all other related laws, should be

adjusted so that an uniform legislative front is presented.

3.3 Other States’ Progressive Laws Regarding Alternative Delivery Methods

Like Texas, many states authorize alternative contracting methods for certain state
construction projects (Other states have no specific legislation regarding alternative delivery
methods.). Since TxDOT and the Texas State Legislature have shown a particular interest in
design-build contracting, this section will focus on states using this alternative method of

contracting.

3.3.1 Fifty State Design-Build Survey

Attached as Appendix F, is a 50-state survey public agency design-build authority,
prepared by Nancy C. Smith and Brian G. Papernik of Nossaman, Guthner, Knox & Elliot,
LLP, Los Angeles, CA. This comprehensive survey briefly describes innovative approaches to

public design-build contracting and constitutes an effective tool for referencing individual

12 Interview with Schiller Liao (December 2000).

13 Tnterview with Keith Molenaar (October 2000).
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states” design-build codes. Due to recent changes in design-build laws, however, this survey

should be verified as accurate before relying upon it."*

3.3.2 Individual States’ Approaches to Design-Build Contracting

As per a recent Design-Build Institute of America survey, the majority of states
authorize design-build contracting to various extents.”” In particular, two of these states'
departments of transportation, South Carolina and Utah, have extensively employed design-
build contracting to some degree of success. Consequently, the legal framework of these two
states” highway procurement systems, will be addressed in greater detail, as models for possible

Texas legislation.

a.  South Carolina
The South Carolina legislature authorizes design-build construction, as well as any

other appropriate contracting method deemed necessary. The authorizing statute, South

Carolina Code Annotated § 57-3-200, states:

SECTION 57-3-200. Department of Transportation authorized to enter into
agreementsto finance construction and maintenance of highways, r oads,
streets, and bridges.

From the funds appropriated to the Department of Transportation and from any
other sources which may be available to the Department, the Department of
Transportation may expend such funds as it deems necessary to enter into
partner ship agreements with political subdivisions including authorized
transportation authorities, and private entities to finance, by tolls and other
financing methods, the cost of acquiring, constructing, equipping, maintaining
and operating highways, roads, streetsand bridgesin this Sate. The provisions
of this Section must not be construed to confer upon the Department of
Transportation or political subdivisions any power to finance by tolls or other
means the acquisition, construction, equipping, maintenance or operation which
the Department of Transportation or political subdivisions does not possess under
other provisions of this Code.

This statute represents a generic authorization to the Department of Transportation to
expend funds for highway construction “as it deems necessary.” Since the statute does not

reference any particular form of contracting, it could be interpreted as a broad authorization to

14 See "Growing Number of State DOTs Consider Design-Build Legislation," Engineering News-Record 17-18
(March 19, 2001).

15 See 7d.
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any and all innovative types of project delivery systems, including design-build contracting, that

are “deemed necessary.”

b.  Utah
Utah’s legislature specifically authorizes design-build contracting.  Utah Code

Annotated §§ 63-56-5 (1) and (9) defines design-build as:

the procurement of architect-engineer services and construction by the use
of asingle contract with the design-build provider. . . . This method of
design and construction can include the design-build provider supplying
the site as part of the contract. . . . “Architect-engineer services’ arethose
professional services within the scope of the practice of architecture as
defined in Section 58-3a-102, or professional engineering as defined in
Section 58-22-102 . . .

Utah’s statute-specific terms provides contrast against South Carolina’s general
authorization.

Moreover, Section 063.56-30.1 specifically allows the Utah Department of
Transportation to select design-build as an alternative to design-bid-build “for any

transportation project that has an estimated cost of at least $50,000,000. . .” In part, Section

53.56-36.1 states:

The Department of Transportation may:

(a) award a design-build transportation project contract for any transportation
project by following the requirements of this section; (Emphasis added). and

(b) make rules, by following the procedures and requirements of Title 63,
Chapter 46a, Utah Administrative Rulemaking Act, establishing requirements for
the procurement of its design-build transportation project contractsin addition to
those required by this section.'®

16 Utah Code Annotated § 63-56-36.1. Procurement of design-build transportation project contracts.
(1) As used in this section:

(a) "Design-build transportation project contract’ means the procurement of both the design and construction of a transportation
project in a single contract with a company or combination of companies capable of providing the necessary engineering services
and construction.

(b) "Transportation agency" means:
(i) the Department of Transportation; . . .

(2) Except as provided in Subsection (3), a transportation agency may award a design-build transportation project contract for any
transportation project that has an estimated cost of at least $50,000,000 by following the requirements of this section.

(3) The Department of Transportation may:

(a) award a design-butld transportation project contract for any transportation project by following the requirements of this section;
and
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This statute represents a non-generic authorization to the Department of
Transportation to contract for highway construction by design-build means. The statute does
not give broad authorization to any and all innovative types of project delivery, as the South
Carolina’s generic authorization seems to do. However, a related statute, Utah Code
Annotated § 63-56-21, seems to offer a broader scope of contracting possibilities through its
more generic language.'” Section 63-56-21 authorizes contracting through competitive sealed
proposals when the use of competitive sealed bidding is neither practicable or advantageous to
the state.

These statutes provide a contrast to South Carolina’s legislation. Both states’ legislation
have been interpreted to allow design-build construction, but the Utah statute specifically
references and defines “design-build.” The Texas legislature must determine how broad of an
authorization it is comfortable with giving, and phrase its legislation accordingly. The above

referenced statutes provide good illustrations of how the Texas Legislature may proceed.

3.4 Federal Highway Administration’s Approach to Design-Build Contracting

The Federal Government has allowed design-build construction under an
interpretation of statutes 23 U.S.C.A. 112(b)(1) and 23 U.S.C.A. 112(b)(2). Section 1 requires
competitively-bid construction contracts, “unless the State transportation department
demonstrates . . . that some other method is more cost effective or that an emergency exists.”
Section 2 allows for qualification-based selection of design services. Read together, design-
build contracting has been authorized by the FHWA, but only in cases where the state statutes
allow for it.

Under the Transportation Equity Act for the 21% Century (“TEA-217),'"* § 1307
“Design-Build Contracting,” the FHWA must develop design-build regulations by June 9,

(b) matke rules, by following the procedures and requirements of Title 63, Chapter 46a, Utah Adpinistrative Rulemaking Act,
establishing requirements for the procurement of its design-build transportation project contracts in addition to those required by
this section. . . (F:rmphasis added).

17 Utah Code Annotated § 63-56-21. Use of competitive sealed proposals in lieu of bids -- Procedure.

(1)(a) When, according to rules established by the Procurement Policy Board, the chief procurement officer, the
head of a purchasing agency, or a designee of either officer above the level of procurement officer determines
in writing that zhe use of competitive sealed bidding is either not practicable or not advantageous to the state, a contract may be
entered into by competitive sealed proposals.

(Emphasis added).

18 Pub. T.. No. 105-178 (1998) (TEA-21 amends 23 U.S.C.A. 112).
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2001. Moreover, TEA-21 grants specific authority for design-build contracting. Section 1307
(@)(3)(A) provides: “A State transportation department or local transportation agency may
award design-build contract for a qualified project . . . using any procurement process
permitted by applicable State and local law.” As a consequence of this proposed legislation,
design-build contracting should become more popular amongst the states’ departments of
transportation. Accordingly, TxDOT’s planned pilot program should pose no problems to
future federal funding by the FHWA. By TEA-21 definition, a qualified project is one
exceeding $5 million in estimated cost for intelligent transportation systems or $50 million
estimated cost for other highway projects (FHWA 1998). Provisions of Section 1307 of TEA-
21 have motivated some states to move forward with D-B projects and push for authorizing
legislation.

Although federal regulations for D-B highway construction are expected, FHWA has
provided notice that it will continue to review and authorize appropriate D-B projects valued
at less than $50 million. Furthermore, in comments provided to FHWA during rulemaking for
D-B, the American Consulting Engineers Council recommended that FHWA develop
guidance documents and procedures to assist owner-agencies in selecting the most appropriate
project delivery method for a specific project and owners should adopt the delivery method
that offers the best value given the unique opportunities, constraints, risks, and demands of the

particular project (FHWA 2000).

3.5 Legal Solutions for TxDOT and Conclusions

Simply put, the Texas Legislature must change the existing laws in order for TxDOT
to deviate from DBB contracting. As previously mentioned, other sates have authorized D-B
and other forms of contracting in the arena of highway construction. These states’ statutes,
and the resulting affects of the statutes, provide a valuable vantage point if Texas so decides to
modify its existing laws.

The Texas Legislature should determine what alternative types of procurement it
deems valuable. The Legislature then should modify Texas law around those considerations.
It is the author’s opinion that more specific statutes, addressing the exact extensions and
modifications of the existing law, provide for the most efficient and effective changes of
policy. These statutes should allow for the effective and efficient use of resources by both the

contractor and TxDOT. Moreover, the definite terms of the statutes allow the legislature to
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control the procurement process, as opposed to the courts. A court’s misinterpretation of a
vague statute could totally defeat its intended purposes.

If Texas modifies existing laws to allow for innovative contracting delivery methods, it
is critical that the legislature also alters the design professional licensing requirements so the
licensing laws stay in step with the contracting authority. Again, the Legislature should use
clear and unambiguous language in the modified licensing laws to specifically address D-B
contracting issues. It is worth mentioning, however, that D-B in other state agencies has

proceeded smoothly to date without this change.
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Chapter 4. DESIGN-BUILD IMPLEMENTATION FOR HIGHWAY
CONSTRUCTION IN TEXAS

4.1 Introduction

As part of the research investigation the authors were asked to specifically investigate
and develop recommendations for implementation of Design-Build (D-B) in the Texas
Department of Transportation (TxDOT). This chapter provides an overview of D-B and
outlines the steps needed to implement the delivery method in the future. Detailed guidance to
implement a D-B project delivery method is addressed further in the accompanying
guidebook, Project Delivery Methods and Contracting Approaches: Assessment and  Design-Buzld
Implementation Guidance.

D-B has the potential to benefit TxDOT as an alternative form of delivering highway
construction projects and is expected to supplement the traditional design-bid-build (DBB)
delivery method at some point in the future. For the benefits to be realized, a balance must be
reached in the distribution of project tasks, allowing enough freedom for the design-builder to
be innovative, yet keeping enough TxDOT control to ensure that the project is being designed
and constructed to achieve the desired product. D-B allows for the shifting of certain tasks and
responsibilities normally performed by TxDOT to the design-builder. For TxDOT to
adequately adapt D-B, it needs to understand, assess, and allocate the associated risks as well as
determine a process to implement the methodology. The portfolio of risks associated with
highway construction must be identified by TxDOT, and assignment must be done according
to who is best capable to handle them.

The 2001 session of the Texas legislature gave consideration to, but did not pass,
Senate Bill 298 that would have allowed TxDOT and the Texas Turnpike Authority (TTA) to
use the D-B delivery method on a pilot program basis limited to no more than a total of
twenty-four projects in 8 years. If S.B. 298 had passed, TxDOT and TTA would have been
allowed to test the use of D-B and required to submit a report to the legislature as part of the
sunset review of TxDOT. SB 298 would have authorized D-B on transportation projects with
estimated costs of more than $50 million. The language of the bill required TxDOT and TTA



to prepare a request for qualifications (RFQ) of certain information to assist D-B firms in

submitting qualifications for projects including:

EVALUATION AND SELECTION OF DESIGN-BUILD FIRM.
(a) Requires the department or the authority to evaluate and select a design-build firmin
two phases.

(b) Requires the department or authority, in phase one, to prepare a request for
qualifications and eval uate each responding design-build firm according to certain
appropriate (excepting cost-related or price-related) factors submitted by that firm.

(c) Requires each design-build firm that responds to the request for qualifications to
certify to the department or authority that each engineer or architect who isa member of
the firm was selected on the basis of demonstrated competence and qualificationsin the
manner required by Section 2254.004 (Contract for Professional Services of Architect,
Engineer, or Surveyor), Government Code.

(d) Authorizes the department or authority to interview the design-build firms that
respond to the request for qualifications and requires the department or authority, if
interviewing, to qualify at least two, but not more than four, firms for phase two of the
evaluation and selection process.

(e) Requires the department or authority, in phase two, to prepare and provide to
qualified firms adesign criteria package and a request for proposals seeking additional
information regarding certain specific factors and any other factor the department or
authority considers relevant or necessary.

(f) Authorizes the department or the authority to interview one or more of the design-
build firms responding to the request for proposals.

(9) Requires the department or authority to rank each responding design-build firm on
the basis of the criteriain the request for proposals and select the design-build firm
submitting the proposal that offers the best value considering price, time for project
completion, technical evaluation factors, and any other factor described in the request
for proposals.

In addition, Section. 223.173 of the proposed bill:

(a) Provides that the use of design-build contracts by the department and the authority
under this subchapter is a pilot program.

(b) Prohibits (before December 31, 2009) the department and the authority from using
design-build contracts under this subchapter for more than 24 transportation projects.

(c) Provides that money spent by the department or the authority for a project under the
pilot program is not included in computing the amount required to be spent for
engineering and design contracts under Section 223.041 in any fiscal year.

(d) Requires the department and the authority, not later than February 1 of each odd
numbered year, to each submit areport to the legislature relating to the use of design-
build contracts under this subchapter during the preceding two years.



(e) Requires the state auditor, the department, and the authority to each submit, not later
than December 1, 2008, afinal report to the legislature relating to the use of design-
build contracts under this subchapter as part of the review of the department in 2009 by
the Sunset Advisory Commission under Chapter 325, Government Code (Texas Sunset
Act) (S.B. 298, 2001)

Although S.B. 298 was not enacted into law, TxDOT should anticipate that similar
legislation will come up for consideration during the 2003 session. Passage of legislation
resembling its current form would require TxDOT to develop a D-B process for
implementation as a pilot program. An expected outcome of a D-B pilot program would be
the identification of changes necessary to permit efficient use of D-B contracting on future
projects—assuming the method provides adequate benefits for TxDOT and the public. It is
anticipated that TxDOT would have to change and modify current practices to accommodate
the D-B method and these changes are discussed later in this chapter as part of an evaluation
of transition measures to implement D-B. At a minimum, TxDOT will need to address long-

range planning, budgeting, and training decisions, as well as agency culture, to accommodate

D-B.

4.2 Transportation Design-Build

Utah’s reconstruction of 1-15, the turnpikes undertaken by the Transportation
Corridor Agencies in California, the E-470 project in Colorado, and numerous other D-B
megaprojects have recently captured the attention of the transportation community (Postma
et. el. 1999; Zapalac 1999; Norton 2000). However, the size of state projects for D-B varies
considerably, from bridge projects costing a few million dollars, to the aforementioned $1.4
billion reconstruction of 1-15 in Utah. D-B has gained acceptance from various transportation
authorities, and has been used on projects such as automated traffic management systems and
reconstruction of decaying roads. Although smaller D-B projects have not gained the notoriety
of megaprojects, the Federal Highway Administration (FHWA) has approved D-B on over
100 smaller projects since 1988 under Special Experimental Project (SEP) No. 14 (FHWA
2001a) as given in Appendix E. While state highway departments are becoming more receptive
to D-B contracting, FHWA still considers the approach experimental and an overall
assessment of the broad benefits, costs, and applicability of D-B remains limited by the

relatively small number of completed projects. To date, only limited data exist that detail the
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success of D-B on transportation projects and the majority of success stories consist of

anecdotal information.

4.3 Advantages and Disadvantages of Design-Build

D-B has been used successfully for many years on building construction projects and
increasingly has been tested and adapted by various state DOT's as a viable alternative to the
traditional project delivery method of DBB. Literature promoting D-B discusses the promise
of innovation stemming from the designet/builder collaboration and the primary reason D-B
contracting is selected by public and private owners is to shorten the duration on specific
projects by melding the design and construction processes (Songer 1996; Molenaar 1999;
Broaddus 2001). Quality, cost-effectiveness, and a single point of responsibility are also cited as
reasons to pursue D-B (Sanvido 1998; Tenah 2000). Furthermore, D-B can allow owners to
better establish costs and schedules, promote innovation, and reduce claims.

In their research paper, Comparison of U.S. Project Delivery Systems, sponsored by the
Construction Industry Institute, Konchar and Sanvido (1998) used data from 351 building

projects with the findings that D-B was superior to traditional design-bid-build because:

= Unit costswere at least 6.1 percent less.

= Construction speed was at least 12 percent faster.

= Overdl project delivery speed was at least 33.5 percent faster.
» Cost growth was at least 5.2 percent less.

= Schedule growth was at least 11.4 percent less.

= Quality was equal or better.

D-B allows architects and engineers to enhance their design by using the knowledge
and experience of their construction partner. This upfront feedback can provide for an
improved final project because it allows construction to proceed before final design and
construction documents are created. D-B can foster a team approach that encourages
communication to assist with the delivery of a successful project. Early collaboration on
projects between designers and contractors usually enhances their relationship, and often

results in avoiding change orders because the process encourages the contractor to point out
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problems in the design or constructability issues eatly in the bidding process. The owner’s
dilemma of determining whether the contractor or the designer is at fault for changes is
reduced when a single source of responsibility exists. Conversely, with DBB, improvements
during construction are often difficult and can become costly and time consuming because
change orders or new specifications are necessary. The structure of DBB also may contribute
to claims and disputes because it allows the parties to blame each other for delays and scope-
of-work issues regardless of origin.
The advantages of D-B include:
= Project costs are known early in the project and the decision to proceed with
aproject can be made before significant design costs are incurred.
= Projects can be delivered faster because of the overlap of design and
construction, as well as the elimination of the procurement phase between
design and construction.
= Quality improvements can be made because of greater builder participation
during the design phase.
* The owner has a single source responsibility and can focus on project scope
rather than coordination and disputes between designer and contractor.

= Change orders are reduced with the single source responsibility.

However, D-B can limit competition during the bidding process. With D-B, an owner
puts the project out to bid and design-builders may be reluctant to develop proposals without
the benefit of complete plans. Comparison of project proposals can be difficult because each
of the proposers is responding to limited guidance and final solutions can vary widely.
Problems can also arise when an owner has an ill-prepared project and equally ill-defined D-B
selection criteria.

Some of the major disadvantages identified with D-B contracting include:

= Institutional obstacles that limit or prohibit its use.

= Lack of experience with the process and corresponding increase of risk.

= Lossof owner control. Because the designer is now on the contractor’s
team, the owner may have limited access to information that it would have
using DBB.
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= Elimination of the designer-owner partnership where the designer provides a
construction oversight function for the owner.

= Selection methods may only address contractors’ performance without
considering other factors such as poor design, poor administration, and
improper testing.

» Risk-shifting may occur to those with little or no experience.

The Associated General Contractors (AGC) and other industry associations have
expressed concern over the use of D-B. The AGC raised numerous concerns over the
public’s use of the D-B method in an 1997 AGC White Paper on the Use of Alternative
Contract Award Methods in Highway Construction including:

. D-B restricts competition by eliminating small- and medium-sized
contractors because they cannot afford the level of additional risk associated
with D-B. Emerging contractors would be virtually eliminated from entry
into D-B competitions.

. Preparation of a D-B proposal requires a substantial initial investment that
may not be fully covered by the stipends paid to unsuccessful proposers.

. The D-B process of short-listing restricts competition and can result in
increased costs.

. Subjectivity isintroduced into the bid process that can politicize source
selection and may also increase the potential for litigation at that stage of the
process.

. Design competition based solely on priceisin direct conflict with the goal
of designing the highest quality into projects.

. Unforeseen conditions at the site that are normally the owner’ s risk under
the differing site conditions clause might be shifted to the contractor with D-
B.

The disadvantages and concerns raised over the use of D-B for highway construction
have resulted in a lack of uniform support for adoption and utilization. Currently, no special
emphasis for using D-B exists at the federal level beyond the SEP-14 initiative. Most state

DOTs do not consider D-B contracting unless they have the statutory authority within their
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state to do so. In fact, Section 1307 of the TEA-21 says that a state DOT or local public
agency may award a contract using any procurement method permitted by applicable state
and local law. FHWA encourages state DOTs to first have the necessary state authority.
Then, when the state DOT determines the method it will use to procure and award such
contracts, they request SEP-14 approval from FHWA.

The FHWA requires all owners to request D-B concept approval under SEP-14
through the submittal of a work plan. The length of the work plan and reporting
requirements are proportional to the magnitude and complexity of the project. The time it
takes to receive SEP-14 approval is not an issue because the approval process can be
relatively short. The SEP-14 work plan can be submitted electronically through FHWA
division offices and approval memos are also done by e-mail. When there are no significant
legal issues, approval can be swift.

Under SEP-14, twenty-four states, and several local transportation agencies have
design-build projects approved or underway. The State DOTs include: Alabama, Alaska,
Arizona, California, Colorado, Delaware, Florida, Georgia, Hawaii, Indiana, Maine,
Maryland, Massachusetts, Michigan, Minnesota, New Jersey, North Carolina, Ohio, Oregon,
Pennsylvania, South Carolina, South Dakota, Utah, and Washington (FHWA 2001a).

4.4 Design-Build Project Selection

Delivering a project using D-B contracting eliminates very few steps when compared
to the standard DBB process. The same work tasks and products are required whether they are
done by the owner or the contractor. Differences will occur in the timing, order, and who
performs which task because the D-B method shifts some tasks and responsibilities from the
owner to the contractor. Determining when it is appropriate to use D-B and on what type of
projects, are critical steps in gaining the advantages the process can provide. For TxDOT to do
this, an objective method of assessing the factors to be considered in the decision should be
undertaken in order to encourage competition while at the same time seeking the best value.

The Federal Acquisition Reform Act of 1996 (FARA) provided federal agencies the
opportunities to seek out more efficient contracting mechanisms. Section 253m of FARA is
used by civilian agencies to determine the selection process that must be used and the

procedures that must be followed when determining if D-B is appropriate (Tarullo et al. 2000).
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Section 253m(b) of the act outlines various factors that need to be considered when making
this determination and include:

» The extent to which the project requirements have been defined.

= Thetime constraints for delivery of the project.

* The capability and experience of potential contractors.

= Thesuitability of the project for use of the two-phase selection procedures.

= The capability of the agency to manage the two-phase sel ection process; and

= Other criteria established by the agency.

Selecting D-B contracting as the delivery method for a specific highway project
requires an assessment of potential benefits and known risks associated with the project.
Various state DOTs with the authority to undertake D-B have begun to develop criteria and
methods to assess the application of selecting candidate projects for D-B. The Washington
State Department of Transportation (WSDO'T), for example, has identified a programmatic
and an in-process approach for selecting candidate projects for D-B. The programmatic
process focuses on selecting a candidate project from an initial screening from their
Transportation Improvement Program. Using this method, project managers play a critical role
in identifying projects as well as developing and evaluating the project scope to confirm that
the benefits are real and risks are manageable. The WSDOT in-process approach selects
projects already under development in the conventional DBB method that exhibit attributes
that make converting to D-B attractive. The selection criteria used to screen potential D-B
projects for WSDOT are similar to those outlined above that must be followed when federal
agencies determine if D-B is an appropriate project delivery method (WSDOT 1999).

In creating a D-B pilot program, the South Dakota Department of Transportation
(SDDOT) developed—as part of a guidance manual—assessment critetia for consideration of
candidate projects for D-B. The selection criteria provided a filter for screening projects to
identify candidate D-B projects. SDDOT developed a questionnaire based on possible risks,
potential benefits, and project attributes typically associated with successful D-B projects.
Table 4.1 is a modification of the SDDOT questionnaire incorporating the above factors as
well as the perceived needs of TxDOT. If the answer to the majority of the remaining
questions is “yes,” then it is a good candidate for D-B. The project selection criteria were

developed by SDDOT to initiate its D-B pilot program.
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A possible first screen is project cost because the language of S.B. 298 allows D-B
consideration for projects that have an expected cost of $50 million or above. According to
the Texas Comptroller e-Texas Report, only five projects were let in excess of $50 million
between 1995-98 and nine such large projects were undertaken in 1999 (Texas Comptroller
2000). It should be noted that according to a presentation made by the FHWA at a D-B
industry conference in April 2001, little merit exists for setting D-B requirements to projects at
$50 million or greater (FHWA 2001b). Speculation on setting such a high-dollar figure is that it
was done to limit D-B to larger projects where the chances are greater that the entities

involved would be experienced with nontraditional project delivery methods.
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Table4.1—-D-B Project Screening Criteriafor TxDOT

Design-Build Project Selection Questionnaire

If the answer to question #1 is “no,” the project is not a candidate for
design-build under criteria similar to S.B. 298 from the 77" Legislative
Session. If the answer to question #1 is “yes,” and “yes” is the response
to the majority of these questions, then the project is a good candidate for
D-B.

Yes

1.

Does the project budget exceed $50 million (or some other budget
value)?

Does the project have schedule constraints?

Has a similar project been completed by TxDOT using non D-B methods so
that benchmark data is available?

Can a TxDOT project team be assembled to respond to the delivery schedule?

Is the project funded for design?

Is the project funded for right-of-way?

Is the project funded for construction?

Is the geotechnical fieldwork complete?

Is the NEPA process complete?

. Are permits acquired or predictable?

. Is right-of-way acquired or predictable?

. Have all inter/intra-governmental agreements been obtained?

. Are utility agreements in place or predictable?

. Will the public endorse the project?

. Are design exceptions obtained or predictable?

. Does the project offer unique or unusual features?

. Does the project include multiple design features (road, bridge, etc.)?

. Does the project include opportunities for innovative construction staging?

. Does the site present unique or unusual conditions?

. Are specialty skills needed for design or construction?

. Is the project timing critical (work windows, seasons, short time)?

Source: Adapted from SDDOT Design-Build Process for Highway Projects, Appendix A. July
1999 Working Draft

Forcing the wrong project into a D-B contract may diminish or eliminate any potential

benefits. The overriding consideration when assessing a project is whether risks can be

controlled while obtaining reasonable benefits when the project is delivered using a D-B

process. If so, the potential benefits need to be recognized and measured, especially for the

pilot projects. The most commonly recognized benefits assembled from similar programs

include:
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* Project time savings (accelerating program schedule and
construction duration);

= Higher quality products;

= Innovative concepts;

= Staff resource savings and workload leveling; and

» Lessdisruption to the public.

4.5 Contractor Solicitation and Selection

The goal of the owner in the selection process should be to enter into a contract that
provides the greatest value. D-B provides public agencies an opportunity for selecting the
design-builder based solely on qualifications, price, or a combination of both. Each of the
methods has been used successfully and no single process is appropriate for every situation. A
1999 study by Molenaar, Songer, and Barash analyzed the evolution and performance of public
sector D-B and found that two-thirds of the current public-sector selection of design-builders
is accomplished through a combination of price and qualifications by the use of a weighted
scoring system. When using weighted criteria, requirements are set for a qualitative proposal
(e.g., experience, design solution, management plan) and for price, and the owner establishes a
point rating for the two factors. Agencies often use prequalification as a way to increase their
chances for project success and to narrow the pool of bidders.

Recent research by Molenaar and Gransberg (2001) summarized six case study
comparisons of state DOT D-B processes. The projects were classified as smaller-sized D-B
projects (between $2 and $30 million with a mean average size of $10.2 million) and compared
design-builder solicitation and selection. The analyzed DOTs were Arizona, Colorado, Indiana,
New Jersey, South Carolina, and Washington. The design-builder selection methods for the
states reviewed were characterized either as fixed-price, one-step, or two-step procedures. The
researchers found that states developed procedures based on state procurement statutes, level
of design at the request for proposal (RFP) stage, project complexity, familiarity with the D-B
process, and agency culture. The six case studies have shown a pattern that parallels design-
builder selection in the public building sector; i.e., states are transitioning from fixed-price and
one-step low bid methods to two-step best value procedures (Molenaar and Gransberg 2001).

The following section provides an overview of the one- and-two-step D-B selection

processes from the case studies for insight as to how agencies are approaching D-B solicitation
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and selection for highway projects. It should be noted that, as proposed, SB 298 required a

two-step process.

4.5.1 One-Step Process

A typical one-step D-B selection process is when the competing D-B firms submit a
technical proposal and cost proposal, each under separate sealed covers is provided. A good
example of this technique has been practiced by the South Carolina Department of
Transportation, and Molenaar and Gransberg graphically depicted the process similar to what
is shown in Figure 4.1. Technical proposals in South Carolina are reviewed by a selection
committee made up of five voting members and a group of nonvoting members with expertise
in contract management, engineering, finance, and construction. Technical proposals are
scored on innovation of design/constructability, future maintenance, management critetia
(such as quality control and management approach), and project schedule. The cost proposals
are opened only if the technical proposal score is above the preset value. The proposal is
deemed nonresponsive and the price proposal rejected if the technical score is below the
preset minimum value. The South Carolina Department of Transportation reserves the right to
adjust the proposals based on any contingencies or qualifications deemed necessary (South

Carolina 2000).
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Figure 4.1 South Carolina DOT One-Step Best Value Selection (Adapted from Molenaar
and Gransberg 2001)

4.5.2 Two-Step Process

A typical two-step selection procedure involves the prequalification of firms through a
Request for Qualifications (RFQ) followed by an evaluation of price and/or technical
proposals. When the two-step process is used, proposals usually contain elements of design
(technical proposal) and a second element of price (price proposal). The method determining
how the price and technical evaluations are combined constitutes the best value assessment by
the agency. State DOTSs have used numerous methods to determine the best value, and the
two-step method deployed by WSDOT is outlined in figure 4.2 for illustration.

WSDOT begins its two-step selection process by advertising the RFQ), along with a
draft RFP that details criteria for prequalifying. Figure 4.2 graphically depicts Washington’s
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selection process. Interested design-builders prepare a Proposal of Qualifications (POQ) that
specifies how to meet the criteria listed in the WSDOT issued RFQ. WSDOT compares the
POQs to the selection criteria and creates a short-list of three to five design-builders most
qualified to proceed to the second step. A final RFP is sent to the short-listed design-builders
and they are given a fixed period of time to complete a Best and Final Proposal (BAFP). For
WSDOT, the BAFP includes two separate submittals, a technical proposal and qualifications
describing the design solution and a price proposal representing the total cost. The committee
assembled to make the selection consists of an evaluation process manager, a selection official,
a proposal evaluation board, and technical evaluation team and technical evaluation advisors.
The committee’s selection criteria usually consists of, an understanding of the project,
composition of the project team, key personnel and processes, proposet’s past performance,
and the quality control and safety programs. Once the technical scores are assigned, the price
component of the proposal is opened and the best value proposal is determined using a
standardized equation. The proposal with the highest best value score is considered the

winning bid and the competing firms are awarded a predetermined stipend for their effort

(WSDOT 1999).
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Figure 4.2 Washington DOT Two-Step, Best Value Selection (Adapted from Molenaar
and Gransberg 2001)

4.6 Typical Steps in the Design-Build Project Delivery Process

The D-B project delivery process consists of the fundamental steps required to deliver
a project from the time developmental work begins to final acceptance of the constructed
project. As defined by the Design Build Institute of America, the steps associated with a typical
D-B project are outlined below. Appendix G gives a graphical depiction of the D-B process
and is based on similar diagrams developed by WSDOT, SDDOT, and information gleaned
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from interviews and the literature review during the development of a D-B process for

highway projects. The steps are:

1.

Strategic Planning—The owner analyzes current and future requirements to
determine the required project development plan.

Program Definition—The owner establishes the project needs based on performance
needs, codes and standards, right-of-way, etc., and begins developing the specifications
and contract requirements.

RFQ—Requirements for proposers are defined and articulated in a RFQ either by in-
house staff or a consultant. The requirements are established to ensure that the
proposers are qualified in terms of experience and financial capabilities.

Qualification Statements—The owner sends the RFQs to interested proposers,
receives and evaluates responses, and establishes a shortlist of at least three, and no
more than five, of the firms receiving the highest evaluation scores.

RFP—The owner issues a RFP to the shortlisted firms. Among the items found in a
typical RFP are the expanded project definitions and design criteria, geotechnical data,
contract requirements, selection procedures, and proposal requirements. The owner
also establishes a framework for evaluating and awarding the contract, setting up the
evaluation team, and determining the weights of different evaluation criteria.

Proposal Submission and Evaluation—Once received, proposals are evaluated on
the basis of quality of design, price, and other factors.

Contract Award—The selected proposer enters into a contract with the owner and is
issued notice to proceed with design work with the proper administrative submittals.
Commencement of Construction—Upon completion of an appropriate level of
design, the design-builder will begin construction. Certain contracts require
construction to proceed after logical phases of the design have completed and
approved.

Completion—Upon completion of the construction phase, the facility is turned over
to the owner.

The procedural steps and the process map provide a draft baseline and will need

modification when a D-B project delivery process is developed specifically for TxDOT.
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4.7 Design-Build Project Phases and Risk

The major tasks associated with a given project will be required regardless of the
contracting method used. The order of major tasks and the assignment of responsibility to
perform these functions vary depending on the contracting method used. When considering
D-B contracting, each major task must be evaluated to ensure an appropriate allocation of risk
and maximum realization of benefits. The draft D-B Process Map shown in Appendix D is
simplified below in Figure 4.3. Each of the phases and the associated tasks are discussed in full
detail in the associated report Project Delivery Methods and Contracting Approaches: Assessment and

Design-Build Implementation Guidance.

Preliminary Contract Contract
Design and p| Development, p| Administration, R Contract
Environmental Advertisement, Final Plan Closure
Documentation Award, and Preparation, and
Execution Construction

Figure 4.3 Major Phases of the Design-Build Process

The number of tasks associated with project development and construction is not
significantly reduced using the D-B method. The same basic project functions that exist on a
DBB project must be accomplished. However, the order and scope of some tasks may be
different and the effort and time to implement tasks may be reduced for some items while
increased for others. The project “clock” can speed up significantly and participants on the
TxDOT side will be asked to make decisions and perform work in a more expedient manner.

The preference of most DOTs is to keep the risk unless through a project-specific risk
analysis a significant value can be gained through allocation to the design-builder. On typical
DBB projects, state DOTs own most project risks. In allocating risk for individual tasks
associated with a D-B project, a determination needs to be made on how much to pay a
design-builder to assume risks that are typically assumed by the owner.

A baseline should be defined using information from other state DOTSs, existing
practices, and external stakeholders to establish a risk assessment approach for D-B
contracting. The baseline will indicate if the high-risk areas such as environmental studies,

permit acquisition, public involvement, right-of-way acquisition, and utility relocation
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agreements should be retained by TxDOT. It is critical that TxDOT performs an analysis of

D-B projects to determine if project risks are manageable and to what extent they should be

allocated to the design-builder.

4.8 TxDOT Transition to Design-Build

The transition to achieve proficiency with the D-B project delivery system

requires TXxDOT as an owner-organi zation to:

1.

Develop D-B process guidelines and a delivery process (planning, scope, RFP,
selection, management, etc.). D-B isaunique, distinct project delivery method so
the associated guidance documents should be devel oped specifically for this
procurement method.

Assess the availability of the skills required for the use of D-B in the organization.
Experience with D-B contracting enhances the chances for success and limits the
risk to the partiesinvolved. If TXDOT lacks the necessary skills and experience to
undertake D-B, consideration should be given to obtaining professional services
from an experienced firm to assist with preparing the necessary documents and
performing the required tasks.

Train selected members of the organization in the use of the D-B project delivery
system. D-B contracting requires a different skill set than administrating
traditional DBB contracts for highway construction. To perform these tasks
adequately, TxDOT staff involved with D-B project delivery should receive
adequate training to gain the required knowledge needed.

Optimize communication among the parties involved within TXDOT. D-B
projects require more project coordination at the onset of the project planning
phase and will require the design and construction divisions of TxDOT to
integrate and coordinate on a much grander scale than currently exists.

Optimize the pre-project planning process. TXDOT must develop the skillsto
create a detailed scope package for D-B and devel op reasonabl e submission
requirements. Overly detailed RFP proposals may reflect alack of understanding
of the project scope and can be financially burdensome for the bidders as well as
TxDOT. Proposals should be limited to the information necessary to adequately
make judgment based on the merits of the proposals.
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6. Select pilot D-B projects that have arelatively certain scope and contain well-
known processes and technol ogies. Although D-B can been used on all types of
highway-related construction, TxDOT should select projects with which it has
adequate experience for the initial phase of the pilot program.

7. Ensure selection of qualified D-B contractors. Prequalification of contractors
should limit the final competitors to those with adequate experience and financial
resources. A balanced evaluation process should be administered by individuals
who understand the design and construction constraints specific to the project.

8. Develop succinct criteria specifications. The project requirements listed in the
RFP should be designed in performance terms rather than the more limiting
prescriptive manner that may limit creative solutions.

9. Develop a systematic way to evaluate project results to determineif existing D-B
procedures and approval processes are adequate, and respond to legislative
requirements.

The steps needed to transition to D-B are outlined in more detail in the D-B
guidebook.

The development and implementation of a process to deliver TxDOT projects
through D-B contracting requires the direction and support from senior TxDOT
management. Adjustments in policies and procedures that govern the day-to-day operation of
the TxDOT will also be necessary for D-B contracting to be successful. Changes in
administrative, managerial, and operational areas may be required to ensure that the D-B
method will work efficiently within the existing project delivery structure. Pursuing new
methods of contract delivery such as D-B will also require new management skills and traits, as
well as new work processes. A recent study conducted by the Center for Construction Industry
Studies (CCIS) has investigated the changing patterns of outsourcing of traditional owner
capital facility functions such as pre-project planning, detailed design, and procurement. The
study has shown that new skills are needed to manage these new relationships and that most
organizations that have been studied have done little to prepare themselves for their new roles.
Indeed, the institutional knowledge of many of these organizations has been severely strained
and they are facing serious problems in the near future (CCIS 1998; CCIS 1999; CCIS 2000).
Any new contract delivery approach, followed with a new division of work, must therefore be

accompanied by a corresponding review and inventory of skills to handle proposed changes.
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Traditionally, project needs are addressed through a design process that depends on a
general knowledge of construction methods and practices. Builders use the plans and construct
accordingly. Design improvements identified during construction, though desirable, can
become costly and time consuming, because changes require value engineering (VE) studies,
change orders, new specifications, and schedule adjustments. With the ideal D-B project, the
design process takes place in a collaborative effort between the designer and builder. The
design is tailored to the specific capabilities and resources of the team. Innovation, time
savings, and sometimes lower costs can result from effectively blending the talents of the
designer with the capabilities of the builder. By applying D-B to the right project, it is possible
that the public will get a quality product in a shorter time, and in some cases at a lower price.

D-B contracting is intended to be only one of several project delivery methods and
contracting approaches in TxDOT’s toolbox and is not intended to replace the standard DBB
method used on most projects. For projects where completion time is important, and when
other factors are present, D-B may be a viable alternative. Although S.B. 298 were not become
law, the objectives of the 77" Legislature with S.B. 298 was to investigate the strengths and
weaknesses of D-B for highway construction by allowing for pilot projects. In developing a
valid test, TxDOT should look carefully at existing conditions and aggressively pursue a
method that fits within the organization but is not constrained by the system in place for

typical DBB project delivery.
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CHAPTER 5. CONCLUSIONS

Although currently disallowed by law, TxDOT and the Texas legislature have shown an
interest in the design-build (D-B) project delivery method. This research report has been
developed to provide an overview of the project delivery methods and contract approaches that
are available to TxDOT, assess the legality of their use and criteria for selection, and provide
guidance for implementing a D-B project delivery process. Legislation recently under
consideration would have required TxDO'T to develop a D-B process for implementing a pilot
program. Although S.B. 298 was not enacted into law by the 77" Legislature, TxDOT should
anticipate that the bill will come up for consideration during the next legislative session. The
review and assessment of other state DOTs in implementing similar processes shows that
success has been achieved by the organizations that have been proactive in their approach to
managing change. To accommodate and effectively undertake innovative procurement and
contracting practices TxDOT will have to modify current practices. The following conclusions
are to assist TxDOT in identifying the factors that can inhibit efforts to improve project quality,

cost, and schedule.

* D-B contracting requires different skills than administrating traditional DBB contracts for
highway construction. Learning new methods and procedures requires proper training.
TxDOT employees involved with innovative project delivery methods and contracting
approaches need adequate training to understand and perform these duties.

= Implementing innovative project delivery methods and contracting approaches are process
changes that require a commitment from staff and senior management to accept the
challenge and provide adequate leadership.

®* When the D-B project delivery method is used, overall project delivery time can be
reduced. However, overall staff time commitments typically remain neatly the same as
those for traditional projects (with the exception of detailed design commitment), and
D-B requires more coordination and staff resources at the onset of a project. As a result,
the design and construction divisions of TxDOT will have to integrate and coordinate

on a larger scale than currently exists.
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® The sharing of risk is a critical element when selecting project delivery methods. TxDOT
should undertake a risk assessment appropriate to a project’s size and complexity, and
risks should be assigned to those best suited to undertake them.

= Caution and care should be taken in selecting the projects for the initial phase of the D-B
pilot program. Although D-B can be used on all types of highway-related construction,
TxDOT should select projects that it has considerable experience and knowledge of for
the initial phase of the pilot program.

= TxDOT should develop a systematic method for capturing project performance data that
can be used to monitor the impacts on implemented changes and respond to legislative

reporting requirements.

Recommendations:

= Although new project delivery methods such as D-B and construction manager-at-risk are
not currently available under state law, many innovative contracting approaches, such as
A+B contracting, lane rental, and incentives/disincentives are applicable to traditional
design bid build projects. TxDOT has applied some of these concepts on a limited basis,
but should take a much more aggressive tact.

= TxDOT should expect that new project delivery methods such as D-B will become
available in the future. Nearly all other public construction agencies in Texas have been
authorized to use innovative project delivery methods as have an increasing number of
state DOTs. TxDOT should use the next two years to develop the process outlined in
this manual, and in training and human resources preparation. The appendices in this
report provide draft documents that can be adapted by TxDOT as part of this action.

= TxDOT should provide input to the legislature on the benefits of alternative project
delivery methods for highway construction, as well as an assessment of the provisions in
S.B 298. Specifically, a full portfolio of delivery methods including D-B should be
permissible and the provision requiring a $50 million minimum project size has little

basis and should be omitted.
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Appendix B
Structured I nterview Questionnaire

Center for Transportation Research — University of Texasat Austin
Resear ch Project 0-2129, Innovative Project Delivery Methods Available for
Immediate | mplementation in the Texas Department of Transportation

1. Petsonal Background Information

a. Contact Information:
1. Full Name:

it.  Address:

iit. Phone Number:

iv. Fax Numbert:

v. Email Address:

b.  Education:
1. College(s) Attended and Degree(s) Obtained:

ii. Relevant Seminars/Workshops/Continuing Education Programs:

c.  Work Experience:
1. Positions Held:

2. Experience with Alternative /Innovative Delivety Methods (i.e., approaches other than the
traditional design-bid-build)

a.  What types of approaches (Design-Build Contracting (where design-build contracting is
defined as one entity processing sole responsibility for the design and construction of the
project; design-builder can be a single corporation, a joint-venture, etc.), Construction
Management (CM)-At-Risk, Cost Plus Time Bidding, Cost Plus Time Plus Quality Bidding)?

b. Do you have experience with any other alternative delivery methods?

c. Were any of the aforementioned processes applied to Highway Construction?

3. Specific Experience with the Above-Mentioned Approaches?



a. Introduction:
1. When were you first introduced to any of these methods?

1. What method was employed?

iii.  What was the type of project?

iv.  What was the size of project?

b. Since your first experience, what frequency or number of these types of projects have you
completed?

c.  What has been your overall experience with alternative delivery methods?

1. What positive experiences have you had?

1. For these positive experiences, what type of delivery method was
employed?

2. What was the cause of these positive expetiences (size, management, etc.)?

3. What were the specific benefits (cost, time, quality, etc.)?

1. What negative experiences have you had?

1. For these negative experiences, what type of delivery method was
employed?

2. What was the cause of these negative expetiences (size, management,
etc.)?

3. What were the specific benefits (cost, time, quality, etc.)?

iii. For these experiences, what was yout perspective (personal (or company/agency)
perspective)?

4. Alternative Delivery Methods vs. Traditional Design-Bid-Build Contracting
a.  What types of projects are best/worst suited for alternative delivery methods?



i What effect does size (§) have?

1. What effect does time sensitivity have?

1. What effect does local suppozt have (ex: no complete plans in design-build
contracting in eatly phases)?

iv. What effect does environmental concerns have?

v. Does it matter if the project is urban or rural?

vi. Does it matter if the project is new construction or rehabilitation?

vii. Are there any other factors?

5. Legal Requirements for Public Alternative Delivery Methods
a.  Public contracting carries different rules and regulations than ptivate contracting.
i. The standard public contracting requitements are as follows:
1. Competitive bidding (theoretically employed to protect public funds).
a. Do you believe this practice is theoretically sound?

b. Do you believe this practice is practically sound?

2. Subcontractor listing (theoretically employed as anti-“bid shopping” and
DBE enforcement measures).
a. Do you believe this practice is theoretically sound?

b. Do you believe this practice is practically sound?

b. In 1997, the Texas legislature passed legislation allowing DB conttacting in the construction
of public schools and the UT System.
a. Have you any experience with this legislation or contracting
under it?

1. Was it positive or negative, and how so?

b.  What differences ot problems do you see with implementing
similar legislation for TxDOT Highway Construction?

2. 'The Texas legislature has also allowed Turnpike Authorities to use DB

contracting?
a. Have you any experience with this legislation or contracting
under it?




1. Was it positive or negative, and how so?

b.  What differences ot problems do you see with implementing
similar legislation for TxDOT Highway Construction?

3. Are you aware of the proposed Texas legislation (SB 298) for a pilot DB
program at TxDOT?

a. If so, did you have any involvement?

b. Have you reviewed the proposed legislation?

1. Do you have any suggestions?

1. Some other states allow alternative delivery methods on public works.
1. With what states do you have any of this type of experience?

2. Has your experience been positive or negative?

a.  What differences or potential differences did the other states
programs have with the ptoposed TxDOT Highway
Construction DB Program?

c. Do you foresee problems with Texas design professional licensing laws?

1. Where would the problems occur?

. What has your expetience been in other states regarding this licensing issue?

d. Do you foresee problems with the legislation’s interface with FHWA?

1. Where would the problems occur?

. What has your expetience been in other states regarding this licensing issue?

e. Do you foresee problems with the legislation’s interface with DBE legislation?

1. Where would the problems occur?




1.  When should DBEs be disclosed?

1. What has your experience been in other states regarding this DBE issue?

f. Do you foresee problems with the legislation’s intetrface with National Environmental Policy
Act NEPA)?

g.  Where would the problems occur?

1. Are there special considerations for permitting?

1.  Generic Permits:

2. Design Orientated Permits:

.  What has your expetience been in other states regarding this EPA issue?

6. Practical Guide to Alternative Delivery Methods
a. Is a special owner management infrastructure required?

1. Under the concept of a smart buyer, the owner must be qualified to manage the
contract.
1. Does TxDOT fit into the “smart buyer” criteria?

b. Are you familiar with ownert’s outsourcing contract administration for these types of delivery
methods?
1. Would you recommend outsourcing?

1. TIf so, what type of administration (Construction Manager, Design-Build
Consultant)?

a.  Are there any other types?

7. Procutement Process for Altetnative Delivety Methods
a. How far should the design or scope of work be developed before the procurement process

begins?

b.  What procurement method would you recommend?




1. Are you familiar with the Two-Step Method for DB contracting (short list top
three teams then select most qualified and cost competitive team)?

1. Would you recommend this method?

2. If not, what method would you recommend?

. Are familiar with the use of stipends for all short listed design-builders?

1.  Would you recommend the use of stipends for the unselected teams?

c.  On what basts, should the contract be awarded?
i. Low Bid:
1. What are the advantages/disadvantages?

1. Adjusted Bid:
1. What are the advantages/disadvantages?

iii.  Best Value:
1. What are the advantages/disadvantages?

tv. Competitive Negotiation:
1. What are advantages/disadvantages?

v. Any other method?
1. What are advantages/disadvantages?

d. In what areas do you see a conflict of interest problem?
1. Preliminary Design:
1. Should the ownet’s consultant be restricted?

2. Should the owner’s consultant’s sub-consultants be restricted?

e. How should the owner deal with right of way procurement?
1. Who should be responsible for the procurement (owner or design-builder)?

1. What are the advantages/disadvantages?

8. Design-Build Contract Provisions (special considerations)
a.  Changes Clauses:
1. How should minor changes be dealt with?



1. Whose approval is necessary? (For example, in a design bid build (DBB)
situation, normally the architect can approve without the owner’s consent.
What about a design build (DB) situation?)

. Value Engineering (VE):
1. What role, if any does VE play?

Differing Site Conditions Clause:
i. Type I (materially diffetent than indicated in the contract documents):
1.  Who is responsible?

. Type IT (unusual nature):
1. Who is responsible?

Risk Shifting Clauses:
1. Bonding:
1. Should design work (full contract price) be bonded?

a. If so, why?

b. If so, how will design professional obtain bonding?

it. Indemnification Clauses:
1. Should the contract include a general (negligence) indemnity clause for the
design-builder?

2. Should the contract include a general (negligence) indemnity clause for the
owner?

ii1.  Insurance:
1. What type of insurance should the design-builder be required to obtain?

2. What type of insurance should the owner be required to obtain?

iv. Warranties:
1. Are there special considerations for the design-builder warranties?

Incentive/Disincentive Clauses:
i Are incentive/disincentive clauses appropriate?




e. How should commissioning/tutnover be handled in the contract?

f.  Dispute Resolution:
1. Who will act as the project arbiter? (For example in a DBB situation, the project
architect acts as arbiter between owner and contractor. What about a DB
situation?)

. Titigation:
1. Do you see the design-builder as sole soutce of responsibility/contact as a
large advantage to this type of contracting?

2. Are there other special considerations for DB or any other alternative
delivery method?

iit. ADR:
1. Are there other special considerations for DB or any other alternative
delivery method?

g. Do you have any other special contract concerns?

9. Other Sources of Information
a. Is there any specific DBIA information that you see as beneficial to this research topic?

b. Ts there any specific information from any other industry society or association that you see
as beneficial to this research topic?

c.  Is there any specific project/company/agency documentation that you see as beneficial to
this research topic?

1. Are you familiar with any design-build manuals or handbooks?

. Are you familiar with any design-build contracts?

d. Is there any TXDO'T personnel who you believe would be helpful to this reseatch?

e. Is there any Texas contractors, architects, engineers, lawyers, government officials who you
believe would be helpful to this research?

f.  Is there any out-of-state contractors, architects, engineers, lawyers, government officials who
you believe would be helpful to this research?

THANK YOU! We will send you the final tepott upon its completion.



Appendix C

Conferences and Meetings Attended, and
Interviews and Conversations Conducted

1. Conferences

October 4-7, 2000, San Diego, California, Design Build Institute of America
(DBIA) 2000 Annual Conference

October 30, 2000, Austin, Texas, Association of Professional Engineers briefing
session on design-build issues in the upcoming legislative session.

January 7-11, 2001, Washington, D.C., Transportation Research Board National
Conference

January 31, 2001, Austin, Texas, Forum on Construction Project Delivery for
Texas Public Agencies

April 18-20, 2001, Denver, Colorado, DBIA/FHWA Design-Build for
Transportation Conference

October 25, 2001, Boston, Massachusetts, DBIA 2001 Annual Conference,
presentation of the research project results

2. Meetings

August 31, 2000, Austin, project kick-off meeting

January 5, 2001, Austin, progress report meeting I with TxDOT project manager
January 21, 2001, Austin, progress report meeting II with TxDOT project team
May 8, 2001, Austin, progress report meeting III with TxDOT project team

3. Interviews

Stewart Anderson, Associate Professor, Department of Civil Engineering, Texas
A&M University

James Broaddus, Consultant and former President, Design Build Institute of
America

Lisa B. Choplin, Assistant Division Chief, Highway Design Division, Maryland
State Highway Administration

Mike Clark, Project Manager, Washington State Department of Transportation
Steve Clay, Senior Vice President for Major Projects, TDIndustries

Joe Henner, Partner, Kilpatrick Stockton LLP

Paul R. Huston, Design-Build Engineer, Office of Construction and Contract
Administration, Minnesota Department of Transportation

Schiller Liao, Project Manager, Office of Facilities Planning and Construction,
The University of Texas System

Helen McBrady, Business Manager, Trauner Consulting Services

Steve Nelson, C.E.O., Faulkner Construction Company

Phillip Russell, Director, Texas Turnpike Authority

Nancy Smith, Partner, Nossaman, Guthner, Knox & Elliot, LLLP

Neal Sweeney, Partner, Kilpatrick Stockton LLP



4. Conversations

Brian Bellfi, Transportation Project Manager, CH2MHILL

Gerald Benson, Vice President, Black & Veatch

David Brattan, Transportation Project Manager, KPMG

William Burnett, Director of Project Development, J.D. Abrams, Inc.

Robert G. Burns, Engineer, Oregon Department of Transportation

John Cable, Director, Project Management Program, University of Maryland

Don Freeman, State Highway Engineer, South Carolina Department of
Transportation

Darrell Gianonetti, Construction Engineer, Utah Department of Transportation

Doug Gransberg, Associate Professor, University of Oklahoma

Crawford Jencks, Research Manager, National Cooperative Highway Research
Program, Transportation Research Board, National Research Council

Doug Johnson, Project Manager, CH2MHILL

Douglas Kaiser, Vice President, EXXCEL Contract Management

Keith Molenaar, Assistant Professor, Construction Engineering & Management
Program, University of Colorado

Steve Stagner, Executive Director, Consulting Engineers Council of Texas

Larry Weiss, State Highway Engineer, South Dakota Department of
Transportation

Gregory Xanders, State Construction Engineer, Florida Department of
Transportation

Gerald Yakowenko, Contract Administration Engineer, Federal Highway
Administration

David Zachry, Head of Civil Group, H.B. Zachry Company

Summary
Tvpe Number
yP Attended/Completed
Conference 6
Presentations attended 27
| Meetings with TxDOT | 4
| Interviews | 13
| Conversations | 18
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