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Executive Summary

Providing transportation infrastructure to the public has never been more challenging for public
agencies and their industry counterparts. Demands for faster construction, greater management
of budgets and fewer impacts during construction are important expectations of the public and
elected officialsalike. Larger and larger projects with budgets in the hundreds of millions of
dollars, and some exceeding a billion dollars, are being planned, designed or built all over the
country. Transportation leaders are looking for different and innovative ways to deliver these
projects and meet these critical expectations. One tool that the transportation industry isusing
with great successis design-build. Proven in the private sector for many years, design-build
offers public owners an effective means for addressing schedule, quality and cost issues on
projects of all sizes.

This study considered 21 design-build projects from across the country with the intent of
capturing their attributes and understanding their performance characteristics. These projects
ranged in size from $83 million to $1.3 billion and represent highway efforts specifically. The
purpose of this study was to ascertain the performance characteristics of a population of design-
build projects which would alow for an objective assessment of the effectiveness of this project
delivery methodol ogy.

Design-build is different from the more traditional design-bid-build in that the roles and
responsibilities of the owner, designer and contractor change. In design-build the owner defines
the finished product or project and then creates an environment where a team made up of a
contractor and a designer are able to deliver on those requirements. Innovations and creativity
are encouraged and ultimately all parties benefit from a better project.

The research efforts for this study gathered a significant amount of information about each of the
projects. Thisinformation was then analyzed and summarized into two major sections of the
report: Design-Build Performance and Design-Build Process. Key findings from each of these
sections are as follows:

Design-Build Performance

Schedule is one of the areas where design-build differentiates itself from other project delivery
methods. In this study it was found that 76% of the projects were completed ahead of the
schedul e established by the owner. In addition, when analyzing the 21 projects it was concluded
that 100% of the projects were finished faster than if the design-bid-build were used. For these
projects design-build netted these owners time savings that could be measured in many months
and even years.

The cost of highway projectsis amajor concern of agencies and elected officials. Controlling
both the initial cost and any cost growth incident to the actual construction are both important.
The cost growth attributes of the projects in this study reflect an aggregate growth rate of less
than 4% as opposed to an average of 5-10% characteristic of design-bid-build efforts. In
addition, many of the design-build projects show a 0% cost growth rate largely stemming from
the fact that many of these contracts are awarded on alump sum basis requiring a contractor to



deliver the project for afixed amount of money thus reducing the incidence of cost growth on the
contract.

Another aspect of cost isthe savings associated with the accelerated construction attribute of
design-build. As projects finish ahead of schedule, in many cases measured in years, thereis an
enormous savings in construction costs due to inflation and other factors. In addition, the
benefits of the new facility accrue to the community and state sooner using design-build, thus
having a significant positive economic impact on the public and businesses alike.

An assessment of the quality of the work performed on design-build contracts was also done on
each of these projects. Without exception they were all declared to be of equal or better quality
than that which would have been achieved on a design-bid-build project.

Owner satisfaction was another area where the study focused its research. A series of questions
gueried how the particular project was viewed by the owner and whether or not it caused the
owner to have further interest in additional design-build projects. In each case the owners were
pleased with the design-build process, would use it again if the opportunity arose and, finally, the
experience on the project in question caused them to want to use design-build on other projects.

The evidence of reduced schedules, improved cost control, equal or better quality and overall
owner satisfaction is compelling in assessing the effectiveness of design-build.

Design-Build Process

Each of the projects studied exhibited its own unique application of design-build. In analyzing
the information gathered a number of key observations can be made.

Roles. Roles and responsihilities change in design-build and all parties--owners, designers and
contractors must adjust their processes and organizations accordingly.

The Decision to Use Design-Build. Owners choose to use design-build when they need to meet
specific schedule constraints or when they are dealing with financing conditions such as those
related to toll roads.

Funding. Design-build projects are funded from a variety of sourcesincluding tolls, private,
state, and federal monies.

Quality. Using the design-build method for projects requires owners and contractors to assume
different roles to ensure that the quality objectives for the project are met.

Stipends. 38% of the ownersincluded in this study paid a stipend to unsuccessful proposers to
help defray the cost of preparing responses to their requests for proposals. The amounts paid
differ from state to state and are either established by the owner or through statute.

Selection Process. There are avariety of processesin this report which are reflective of the
unique characteristics of the 21 projects studied.



The 21 projects considered and reflected in this report represent a cross section of design-build
efforts from across the country and from avariety of owner organizations. They offer insights
into the effectiveness of design-build in the delivery of important highway projects. The
comparison of design-build to the more traditional design-bid-build approach indicates clear
advantages in schedule, cost, quality, and owner satisfaction. The success of design-build to date
isobvious. Itsfuture application on other projects will result in further benefits to owners and
the public they serve.



Section 1-Report Background
I ntroduction

The world of transportation infrastructure delivery is changing. Projects are more complex than
ever. More and more are being constructed in environments where traffic must still be
maintained under normal or near normal conditions due to heavy public travel demand.
Precision in timing, construction, means, and methods as well as sequencing of the actual project
elements require an almost surgical-like approach to this work.

The shear size of many projects today dwarfs what were once considered large effortsin the past.
Fifteen years ago it was almost unheard of to speak of abillion dollar project. Today, billion
dollar projects abound across the country with a seemingly endless number progressing through
the planning process towards funding and construction.

Public awareness of how projects are delivered has grown over the years. Expectations from the
customer have never been higher. They have seen the engineering and construction industry step
up in emergency circumstances and produce finished infrastructure in record time such asin the
aftermath of the Northridge earthquake. The public seemsto know that the construction industry
is capable of more than what they are doing or are allowed to do on most projects today and they
want to tap into that reserve. If they did it before why can’'t they do it again?

Budgets. No one needs to remind the public or elected officias across the country that budgets
and managing scarce public monies are paramount to meeting the demand for government
servicesin every state in this nation. Elected officials have faced deficits of almost
incomprehensible proportions in the last few years. Hard choices have been made and the focus
on getting the most value from every public dollar has never been greater.

Speaking of budgets, an unfortunate trend in the transportation industry is that there are some
notable examples of projects that have in fact exceeded their planned budget amounts. This has
resulted in the need to reprioritize funds and, in some cases, delay other projects. The public and
elected officials alike want and expect a more disciplined budgetary approach to transportation
infrastructure delivery so that the final cost of a project can be predicted and planned for. Price
predictability is no longer optional - it'sa®must have” attribute for all projects.

Schedule, public expectations, budgets, and price predictability--put it all together and the
environment for delivering transportation infrastructure projects demands that new and different
methods be adopted to achieve the expectations of public and elected officials alike. One of the
project delivery methods that has become mainstream across the country is the approach known
as design-build.

Successfully used for many yearsin private construction, transportation agencies in the public
sector began adopting it as a project delivery method some fifteen years ago. Today, it isan
accepted and proven public sector means for bringing critical projects to their customers - the
traveling public. Figure 1 reflects the widespread adoption and application of design-build
throughout the United States. This figure depicts the status of design-build in the individual



states for alarge variety of applications and public agencies. It should be noted however, that
authorization to use design-build may bein place for some types of construction work in a state
and not for others. For example, in California, some public entities can utilize design-build as
reflected on the map. However, the state’ s department of transportation, Caltrans, has heretofore
not been authorized to do so

While there are notabl e successes around the country on design-build delivered projects, thereis
little written about these projects as awhole and what their collective experiences have been.
This report documents the results of a study on the use of design-build on 21 major highway
projects around the country and how its application has met or not met this new set of
expectations for transportation infrastructure projects and the traveling public. These
performance characteristics of the 21 projects will provide an objective assessment of the
effectiveness of the use of design-build on these projects.

Figure 1-2005 Design-Build State Public Procurement Laws
Study M ethodology

The projects selected for this study were taken from alisting that was included in the February
2004 issue of Public Works Financing. That list included 45 projects reflecting transit and



highway efforts from across the country. It was determined that this study be focused on
highway projects only so the previously mentioned list was pared down to 21 specific projects.

This report reflects the aggregation of information from these 21 design-build projects from
across the country. They range in size from $83 million to $1.3 billion with the average dollar
value of $368 million. The purpose of this study, as stated earlier, was to ascertain the
performance characteristics of a population of design-build projects which would allow for an
objective assessment of the effectiveness of this project delivery methodology. In addition, it
was intended that this effort go beyond the normal numerical measures used to evaluate projects
and determine some of the more subtle yet important underlying motivations and objectives for
using design-build. Finally, the report is designed to provide valuable information about the
basic elements of the design-build process as applied over avariety of projects.

Thereis no singular source (e.g. American Association of State Highway and Transportation
Officials or Federal Highway Administration, Design-Build Institute of America) for the
information that was required to prepare thisreport. Thisis partially due to the fact that agencies
keep recordsin different formats and the disparate nature of the agencies/ownersinvolved. In
some cases, such as afew of the toll road projects included in this report, there islittle data about
the planned costs for a project since the contractor’s proposal usually contains the first firm
indication of overall price for the project. Thisisin contrast to a state DOT where programming
requirements result in long established preliminary numbers.

Experience with other similar efforts to document project or program delivery methods have
shown that limited information can be gathered through the normally published reports among
the myriad of agencies/ownersinvolved. Typically, some information is available in this manner
but the majority must be obtained through personal interviews with individuals who have had a
significant rolein the project itself. Thus, the research performed for this report included some
data collection from standard reports but was largely obtained through personal interviews.
Every effort was made to interview individuals most knowledgeable about the project. In some
cases others associated with the project having additional information or viewpoints were also
contacted. The information gathered for this report was voluminous. Therefore, only the
summary appears in this document. For additional information, Appendix A contains a project
listing and the contact for the specific projects.

The interviews were conducted based on a standard questionnaire developed for thisreport. The
questions were divided into 10 broad categories as follows:

Introduction to the research and its purpose

Project information

Reason for using design-build

Schedule

Cost

Quality

Sel ection methodol ogy

Public/political acceptance of design-build and this project
| ssues



Owner assessment

A copy of the questionnaire can be found in Appendix B. The information gathered from each
project was aggregated into the tables and other elements of this report.

In selecting the projects there was no attempt to eliminate any individual effort that might have
had problemsin the use of design-build. Rather, size and the fact that it was highway related
were the two discriminators for determining the candidate projects. In the end, the Arizona SR
51 project is probably the one project of this group where issues arose and the owner is now
considering major steps to improve on its design-build process. Further details on this project
are provided later in this report.

Report Format

Thereisaclear distinction in the types of information that were gathered. For example,
information about schedule, cost and quality are clearly performance indicators for the individual
projects aswell asall 21 taken asawhole. However, there were other data points collected
having to do with process which offer a different glimpse into design-build and how it worked on
these 21 projects. Thus, the report is divided into three distinct sections:

Report Background

Design-Build Performance

Design-Build Process

This distinction is important as the information from this report is used to advance projects,
policy, legidation or other initiatives relating to design-build.

Design-Build Defined

There are many project delivery methods that can be used for transportation infrastructure
projects. Theterm “project delivery method” includes al of the stepsinvolved in the design and
construction of a project including the management activities associated with these efforts.

The most common of these methods on highway transportation projects is known as design-bid-
build or DBB. There are many others methods available to public owners but it is safe to say
that the vast majority of the transportation projectsin our country over the last 50 years have
been delivered via design-bid-build. While this report focuses on design-build and its attributes,
to fully appreciate the characteristics of design-build one must first understand design-bid-build.
A short description of this DBB approach will serve to illustrate the differences.

Design-bid-build as a project delivery method has a number of elements worth noting. First, itis
characterized by the fact that the owner’ s designers or private sector designers under contract to
the owner prepare the plans for a given project. These plans are complete in their details and are
prepared in such away that virtually any contractor could follow them and the owner would have
areasonabl e expectation of success. These plans and their accompanying specifications are
advertised for bids, bids are received and an award is typically made to the lowest responsive and
responsible bidder.
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When design-build is used the owner still retains overall control of the project definition and the
attributes of the final product. However, rather than preparing a set of design plans and
specifications that are ready for bidding, they only complete enough of the design to
communicate their intent for the project through a detailed scope of work. The contractor and
their designer, often referred to as the design-builder, design-build contractor, or design-build
team, take the owner’s description of their expectations and develop afinal design and construct
the project. From beginning to end, the owner or their representative follow the process and
ensure their desires are met.

Figures 2 and 3 were devel oped to contrast the design-bid-build approach with the design-build
method.

Figure 2- Roles and Responsibilities for Design-Bid-Build

Owner Contractor
Design - Project construction
Environmental analysis and approvals - Project management
Coordination with other governmental - Site safety
entities - Coordination and management of
Design standards subcontractors

Finance planning and management
Right-of-Way acquisition

Quality assurance and quality control
Independent quality assurance
Coordination between the designer and
the constructor

Management oversight

Utility coordination

Public information/relations - strategic and
tactical

Note the shift in responsibilities from the owner to the contractor in the design-build approach.
In design-build the owner’ s efforts are focused on defining the attributes of the project and
managing the strategic issues relating to their effort including funding, public relations and
project oversight. On the other hand, many of their day to day activities such managing the
designers or dealing with local governments on permits, etc. have been now assigned to the
design-builder. In design-build, the owner transfers as much responsibility as possible to the
design-build team, retaining only that which is required by law or which prudent stewardship of
public monies and other resources would demand.

The theory in design-build is that this approach allows the contractor and their designer to
deliver a project using their unique skills and abilities and at the same time tapping into a huge
reservoir of creativity that lies within the industry. This creativity is often manifested in
sequencing improvements on design-build projects, better means used in construction and even
new and better materials incorporated into the project. Many of these attributes of design-build
are not available in the DBB environment due to the prescriptive nature of the plans and
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Figure 3-Roles and Responsibilities for Design-Build

Owner Design-Build Contractor
Design oversight - Project construction
Initial coordination with other governmental - Project management
entities - Design
Preliminary design - Design management
Independent quality assurance - Public information/relations — tactical
Public information/relations — strategic - Environmental mitigation and compliance
Environmental analysis and approvals - Detailed coordination with governmental
Government relations-strategic entities
Right-of-Way acquisition - Quality Assurance and Quality Control
Definition of project attributes and - Right- of -Way acquisition
characteristics - Coordination between the designer and the
Finance planning and management constructor
Quantity management
Performance management
Utility coordination
Site safety
Coordination and management of
subcontractors
Financial management and cash flow
relating to a lump sum contract

specifications and the need to create an environment where any contractor can bid and deliver
the work.

In addition, design-build alows an owner with limited resources to deliver a major transportation
project by maximizing the management efforts of their staff and the contractor’ s resources. Itis
characterized by its focus on delineating responsibility to the party best able to manage and
deliver on a particular element of the project.

The specific application of design-build and the roles and responsibilities found in Figures 2 and
3 vary from project to project and owner to owner. For this reason, Section 3 of thisreport is
provided to highlight how the different elements of the design-build process were applied on
these 21 projects. It serves as an informative tool for understanding the different ways this tool
can be applied under differing circumstances.

Design Sequencing

In 1999, the California Department of Transportation (Caltrans) was authorized to implement a
project delivery methodology called design-sequencing (DS). Described by some as a substitute
for the design-build approach, Caltrans was authorized by legislation to use the DS method on a
dozen projects. While not widespread in its use in the transportation industry, it is still
appropriate to describe this process for readers of this report to assist them in understanding its
attributes and the differences between DS and design-build.

Design-sequencing relies on the owner preparing plans that are approximately 20-30% complete
and providing these to interested contractors for the preparation of their bids or proposals.
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Contractors submit their proposals based on these “ conceptual” plans and ultimately oneis
selected based upon price and/or other criteriaas alowed by law. Caltrans serves as the designer
for the contractor similar to a design-build team’ s design engineer on any one of the 21 projects
highlighted in thisreport. Over the course of the project the Caltrans designers provide
completed plans to the contractor for use in the actual construction of the work. Intheory, the
process is supposed to work in asimilar fashion to a design-build effort with design occurring
simultaneously with the construction work in the field.

While design-sequencing appears to mirror design-build in many ways it isimportant to
recognize the differences and their impact on aproject. First, the designer on adesign-build
team is part of that team. They are under contract to the contractor and work under the
contractor’ s close supervision and management. The contractor controls the schedule, often
directs the nature of the design to take the fullest advantage of the contractor’ s unique skills and
equipment, and determines the priorities for design efforts. In the end, there is a strong teaming
relationship and the designer isincluded as an integral part of the overall process.

In the design-sequencing environment the contractor does not manage the design activities of the
Caltrans staff. Nor does the contractor control the schedule and the possible innovations and
synergies that would come from having asingle team. Many of the schedule advantages that
come from simultaneous design and construction efforts in design-build are lost in DS because
the designers are working on their own schedule without regard to the most expeditious manner
to construct the project. Changesto the contract are anticipated in design-sequencing and the
need to expeditiously execute contract changes ordersis paramount. The disparate relationship
between the designer (Caltrans) and the contractor largely negates the simultaneous design and
construction activities since the contractor has no control over the performance of the design
effort.

Caltrans has now utilized design-sequencing on a number of projects throughout the state. By
their own reports these projects have been a modest success. However, as of the writing of this
report, the 215/60/91 project in Riverside County, the largest of the DS efforts, appears to have
had some difficulties which resulted in the contractor leaving the job for a short period of time.
This study did not examine this project in any detail so no judgment of the issues or
circumstances is offered.

While there are opportunities to perform some of the project design and construction activitiesin
parallel under design-sequencing, it should be understood that design-sequencing is not design-
build nor isit an equal substitute. It does not offer the same advantages and ultimately, it
provides only afraction of the benefits experienced by design-build projects. It should not be
considered as an alternative to the superior design-build approach.

Overview of Projects
In order to gather sufficient data regarding the performance characteristics of design-build asa

delivery methodology 21 projects were identified. These 21 highway projects with specific
information on each isincluded in Table 1.
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The information provided in this table comes from the interviews that were conducted with
individuals who were familiar with each project. The projects are listed by name and then key
attributes are noted in the adjoining columns. In total these 21 projects represent over $7.7
billion in highway construction that has been delivered to the public using design-build as the
chosen delivery method. While thistotal dollar amount isimpressive, it should be understood
that these 21 projects represent only a fraction of the projects built across the country by
transportation agencies using design-build. States like North Carolina, Florida, and Utah have
together used design-build on over 100 other projects that aren’t covered in this report. While no
specific information on these other projectsisincluded here, based on the experience of the
authors, the overall tone and findings of this report accurately reflects the outcomes of those
projects aswell.

The listing of the ownerswill not be repeated except on certain tables. However, the common
project identifier will always be used. In addition, this table includes information on which
contractor built the project, the fina cost, a project description and a completion date. This
project listing serves as asummary and quick reference for the other more detailed information
provided later in this report. The remainder of the report will focus on their more specific
attributes and performance characteristics.

Finally, there are some entries in the tables that are not available. Generally, thisis due to the
nature of the project (e.g. atoll road with different planning and programming requirements) or
differences in the way project information was gathered and recorded. Readers who desire
further information are welcomed to contact the individual listed in the appendix for a specific
project.
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Table 1-Project Description
Project Owner Contractor Final Cost Description Corg;;llteetlon
AZ |-17 DB Arizona Depar.tment Granite-Sundt $85 Million Widening 8 miles of urban freeway in Phoenix, AZ 2000
of Transportation
Arizona Department - Add HOV on 10 miles of urban freeway, HOV
AZSR51 of Transportation Ames/Kramer $85-86 Million freeway to freeway connection 2004
Arizona Department . - US 60 10 miles of freeway widening and HOV
AZUS 60 of Transportation Granite/Sundt $200 Million freeway to freeway connection 2002
CA Eastern Toll Tran_sportatlon Silverado Construction, $777 Million 28 miles, 4 Lane - 6 Lane Divided Toll Road 1999
Corridor Agency Flat Iron Freeway
Orange County California Corridor .
CA San Joaquin Transportation Constructors - $795 Million #? miles new 6 lane freeway, 75 structures, 15 1996
. . . . S
Corridor Agency Kiewit/Granite
. MKK Constructors-Kiewit 12 1/2 miles of 4 lane freeway with TI's, toll
CO E470 Segment E470 Public . Western & Morrison $250 Million collection booths and central maintenance 2003
4 Highway Authority L
Knudsen facilities
. . 29 1/2 miles of 4 lane freeway with TI's, toll
CO E470 Segment E470 Public . Platt River Constructors- $321 Million collection booths and central maintenance 1999
2&3 Highway Authority MK & Fluor L
facilities.
Colorado . . . .
i . . . Hwy widening and New Light Rail 17mile
CO I-25 Road Rail | DOT/Regional Southwest Corridor $1.2 Billion widening 19 miles of Light Rail with 13 Stations 2006
Expansion Transportation Constructors - Kiewit ;
T and 34 new vehicles
District
CO NW Parkway Northwest Public Northwest Parkway $190.5 Million 9.5 miles new 4 lane divided toll road with one 2003
Denver Highway Authority Contractors-Kiewit & WGI ' mainline plaza and ramps
FL Hathaway Florida Department | Granite and Rizzani $83.5 Million Twin Structures, 3800’ side by side segmental 2004
Bridge of Transportation DeEccer box
$232 Design-build Best-Value Urban
Minnesota Zumbro River Reconstruction of Trunk Highway 52 through
MN ROC 52 Department of Constructors, LLC (Fluor, $23$.3 Million | Rochester. L.ettlng Date — November 1, 2002. 2005
) (projected) ZRC completion date August 31, 2006. Current
Transportation Ames, Edward Kraemer) .
completion date October 2005 — almost one year
ahead of schedule.
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Project

Owner

Contractor

Final Cost

Description

Completion

Date
South Carolina . . , .
SC Carolina Bays | Department of Flatiron & Tidewater $250 Million LZJ?iIH;g(sa project 6 lanes, 5 TP's Bridge, & R/W, 2002
Transportation
South Carolina . .
SC Conway Department of Fluor Daniels $386 Million 28 mile road\,Nay, 2 lanes (change ordered it to 4 2001
Bypass . lanes) 8-9 TI's
Transportation
. South Carolina
SC Cooper River Department of Palmetto-Flat Iron, Ty $539 Million Bridge 3 %2 miles long 4 level interchange 2006
Bridge . Borda Starks
Transportation
SC Southern
Connector for Toll Conne_ctpr 2000 Thrift Brothers 192 Million 16.5 4 lane freeway, Standard I-185 2 toll plazas, 1997
Association 42 bridges
Road
Texas Department Lone Star Infrastructure -
TX SH130 partn Lambert Fluor, Balfour Segments 1-4 approximately 50 miles in length 2007
of Transportation
Beatty
Utah Department of Wasatch Constructors JV,
UT I-15 UDOT part (Kiewit, Granite, $1.297 Billion 17 miles of 10-12 lane interstate, 144 bridges 2001
Transportation .
Washington)
VA Dulles Toll Road Investor . . .
Greenway Toll Partnership Il - Brown & Root $325 Million | 4 Miles long, Dulles Airport, 106 lane miles, 34 1994
toll collectors, Total AVI
Road TRIP 1I
VA Rt. 28 Corridor | Virginia Department | R28 CI LCC, Clarke - .
Improvements of Transportation Shirley $198 Million 6 Interchanges along Rt. 28 Corridor 2007
VA Rt. 288 Virginia Depar_tment APACK Atlantic $237 Million 17 miles, limited access, 25 bridges west of 2004
of Transportation Richmond
VA R_t. 895 Virginia Depar_tment Fluor Daniels, Morrison $317 Million 8.8 miles, 4 and 6 lane divided 2004
Corridor of Transportation Knudsen
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Section 2-Design-Build Performance

For many, the fundamental question surrounding design-build is how did the projects perform?
Were they any better than if the owner had used the more traditional design-bid-build approach?
The interviews conducted for this study endeavored to understand the performance
characteristics of these 21 projects and assess the effectiveness of design-build in achieving the
owner’s objectives. Four key indicators of project success have been separated for review--
Schedule, Cost, Quality and Owner Satisfaction. They are presented as follows:

Schedule

One of the questions frequently asked by those considering design-build for aproject isif this
approach will savetime. In fact, 13 out of 21 projects studied for this report indicate that
schedule was the principle reason behind selecting design-build as the project delivery method
for that particular project.

Some projects are motivated for various reasons relating to schedule. For example, design-build
was selected for the I-15 Reconstruction Project in Salt Lake City for the express purpose of
completing the project prior to the 2002 Winter Olympic Games. In fact, this project would have
taken from 8 to 10 yearsto fully construct using traditional design-bid-build methods of
construction. Instead, it was finished in less than four and a half years - well in time for Salt
Lake City to host the world at the Olympic Games. Other projects feel the pressure of schedule
for avariety of reasons. The San Joaquin and other toll projects reflect a motivation to open to
traffic to begin the collection of tolls.

Schedule really has two dimensions. First, how did the design-build project do in relation to its
planned completion date? Second, how did the performance using design-build compare to the
scenario where design-bid-build would have been used? Reflecting

thefirst case, Table 2 shows a summary of the schedule for each 76% of the
project asit relates to the original contract time in months versus the projects were
actual time it took to complete the project. For some projects this finished ahead
information isincomplete due to an owner not having original contract of schedule
time information because it was atoll project awaiting financing. For

those that did have complete information available it should be noted that 13 of 17 projects
reported a completion date one or more months ahead of that which was anticipated. In several
cases, the time savings exceeded a year with the Arizona US 60 project being delivered 28
months ahead of the owner’s completion date. In 76% of the projects the schedule was reduced
from the original time allotted by the owner for the construction of the project.

The second schedule dimension is whether or not the use of design-build actually saved time
over the design-bid-build approach. Obviously, a project cannot be built using both methods so
the interviewees were asked to estimate how much time a project would have taken if it had been
built using DBB. In thisway a comparison was possible between the two project delivery
methodologies. This comparison isfound in Table 3 for each of the projectsin this report.
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In some cases, such asthe Virginia 895 Corridor and the NW Parkway in Denver thereis no real
ability to compare design-build to design-bid-build due to the fact that there was never any
intention of doing the project any other way. However, for the nine projects where direct
comparisons can be made all nine indicated significant time savings by selecting design-build as
the delivery method over design-bid-build.

Table 2-Comparison of Contract Time

Original | Actual
C_or?tract C_ontract I\D/li?fr;:trhesnce
Time Time

AZ I-17 DB 21 20 -1

AZ SR 51 20 24 4

AZ US 60 52 24 -28

CA Eastern Toll 54 40 -14

CA San Joaquin 36 32 -4

CO E470 Segment 4 36 30 -6

CO E470 Segment 2 & 3 48 46 -2

CO I-25 Road Rail Expansion 84 56 -28

CO NW Parkway Denver 30 27 -3

FL Hathaway Bridge 42 48 6

MN ROC 52 60 49 -11

SC Carolina Bays

SC Conway Bypass

SC Cooper River Bridge 60 48 -12

SC Southern Connector for Toll Road | 48 40 -8

TX SH130

UT I-15 UDOT 54 51 -3

VA Dulles Greenway Toll Road 30 24 -6

VA Rt. 28 Corridor Improvements

VA Rt. 288 36 48 12*

VA Rt. 895 Corridor 60 66 6

* Due to weather
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Table 3-Schedule Comparison for Design-Build and Design-Bid-Build

Design- Design-
Project Build Bid-Build Notes
Time Time
AZ1-17 DB 20 60 5 year under conventional design bid build
AZ SR 51 24 60 3 projects together - 4% -5 years
AZ US 60 24 54 4 15 years
CA Eastern Toll 40 N/A* n/a
CA San Joaquin 32 56 Add 2 years for design
CO E470 Segment 4 30 N/A* Projected 4 years, finished in 3, no analysis for design-bid-build
CO E470 Segment 2 & 3 46 N/A* n/a
CO I-25 Road Rail Expansion 56** N/A Original schedule end of 2008 never analyzed time for Design-Bid-Build
CO NW Parkway Denver 27 N/A* If CO DQT process was used it would have doubled the time if the money
was available.
FL Hathaway Bridge 48 72 Project would not have started yet. Total time approximately the same as
the Design-Build project plus 24 months for design.
The project would have started construction two years later and the
MN ROC 52 49 construction would have taken a minimum of 5 years vs. the current 3
years schedule..
SC Carolina Bays 84 240
SC Conway Bypass 36 180 15 years for design, right of way and construction in segments
SC Cooper River Bridge 48** 96 8 years
SC Southern Connector for Toll Road 40 N/A* No comparison would still be in planning stages.
TX SH130 60** N/A No analysis, but would have required 300 additional people to administer.
UT I-15 UDOT 51 96 Eight years
VA Dulles Greenway Toll Road 24 N/A* No analysis, formed team then approached VDOT
VA Rt. 28 Corridor Improvements 24 36 If not for design build, the Tl would not have been started .
VA Rt. 288 48 * It would have been broken up into several projects.
VA Rt. 895 Corridor 60 N/A It wasn't in the program to be designed until 2012-2015. There is no idea

how long it would actually take to complete construction.

* design bid build not an option due to financial constraints

** not complete
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The information contained in Table 3 overwhelming indicates that 100% of the
owners using design-build were able to deliver their projects faster
than if they had used the more traditional design-bid-build were built faster using
approach to their work. Coupled with the fact that 62% of the design-build versus
projects were schedule driven the compelling value of design- design-bid-build.
build in meeting this need is clear.

comparable projects

Cost Comparisons

Cost is aways an issue on highway projects. Therejust isn't enough money to go around and
address al of the needs that exist. Owners are always looking for ways to control their costs and
stretch their dollars as far asthey can. In addition, estimating the cost of a highway project is
always challenging. How the contractor is going to pursue the work, what equipment may or
may not be available at the time of construction as well as many other factors influence the final
cost borne by the owner. The expectation of the public and elected officialsis that transportation
agencies can and should do a better job in managing the costs on their projects.

Large projects are especially difficult to estimate given their size and accounting for al of the
issues that might influence the final price of the work. Just in the last year the transportation
industry has seen major fluctuations in the price of steel and cement. On projects where work
will occur over many years the contractor must make their best estimate as to what these prices
will be into the future. Also, when owners estimate the cost of a project they must consider the
opportunities for economies of scale that might materialize and how they might impact the final
cost of the work.

Cost overruns are especially troubling to owners since these must be accommodated through
further budget expenditures that could have gone to other projects. There are some notable
examples of projects, including the Big Dig in Boston, where the final costs are much higher
than originally anticipated by the owner.

Comparing costs on a given project and then contrasting those results with other projectsis
difficult at best. There are so many confounding factors that will influence the datainvolved and
the comparisons made. For example, those familiar with the industry will know that bid prices
are often a function of how many competitors submit bids. This can vary from week to week
and region to region depending on what projects are being bid at the time. The Woodrow Wilson
Bridge project in Maryland offers a classic example of this. The first bid for the reconstruction
of the bridge netted only one bidder with a price that was 70% over the engineer’ s estimate or
approximately $360 million higher than expected. Through avariety of efforts, including
breaking the project into smaller elements and enticing greater competition, the project is now
pegged at the engineer’ s estimate of $500 million. Partly thisis due to the fact that there have
been three to five firms competing for each of the smaller contracts. Creating competition for
the work contributed to reducing the overall project budget by $360 million.

Table 4 contains cost comparison information for each project sampled. 1n some cases the

information on the engineer’ s estimate was not available either because it was an unsolicited
proposal or it was not published. In the cases of some of the toll roads the original number is
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value proposed by the design-build team which is then used to secure project financing. With
thisin mind an examination of thisinformation is useful in assessing the performance of design-
build in the area of cost.

Table 4-Cost Comparison

Engineer's . Bid vs. . Final Final vs.
- Bid . . Final . ; .
Orl_glnal Amount Engllneer S| amount | VS Bid Engllneer
Estimate Estimate Amount Estimate
AZ 1-17 DB $75 $80 $5 $85 $5 $10
AZ SR 51 $68 $76 $8 $86 $10 $18
AZ US 60 $224 $187 -$37 $200 $13 -$24
CA Eastern Toll $678 $678 $0 $777 $99 $99
CA San Joaquin Note 1 $793 $0 $795 $2
CO E470 Segment 4 $230 $233 $3 $250 $17 $20
CO E470 Segment 2 & 3 $321 $321 $0 $321 $0 $0
CO I-25 Road Rail Expansion $1,200 $1,200 $0
CO NW Parkway Denver $189 $189 $0 $191 $2 $2
FL Hathaway Bridge $85 $82 -$3 $84 $2 -$1
MN ROC 52 $238 $232 -$6 $238 $6 $0
SC Carolina Bays $232 $250 $18
SC Conway Bypass $386 $386 $0
SC Cooper River Bridge $531 $531 $0 $539 $8 Note 2
SC Southern Connector for Toll Road $205 $192 -$13 $192 $0 -$13
TX SH130 $1,200 $1,200 $0 Note 2
UT I-15 UDOT $1,095 $1,325 $230 $1,297 -$28 $202
VA Dulles Greenway Toll Road $325
VA Rt. 28 Corridor Improvements $198 $198 $0 $198 $0 $0
VA Rt. 288 $236 $236 $0 $237 $1 $1
VA Rt. 895 Corridor $318 $318 $0 $318 $0 $0

All amounts shown in millions of dollars
Note 1- Initial bid included optional work, final amount included other impacts, Note 2- Project not complete

Cost growth is the term used to reflect the difference between the bid amount and the final cost
of aproject. On any given transportation project this cost growth can take the form of changes
due to unforeseen conditions such as a utility line that wasn’'t known about when the plans were
prepared, or additional work that the owner would like to have done while the contractor isin the
area, or any other number of increases to the contract. While there isno definitive historical
number for transportation projects the authors experience reflects an expected cost growth rate
of from 5-10% for projects delivered using design-bid-build.

An examination of the contents of Table 4 indicates that the average cost growth (comparing the
bid pricesto the final prices) for all comparable design-build projectsis lessthan 4%. In fact
they range from 0% cost growth on E-470's Segments 2 and 3 to a high of 15% on the CA
Eastern project. The challenge in comparing data from so many projects with different
characteristics is that underlying circumstances must be understood. For example, on several
projectsin this study, there were bid options that the owners could exercise. 1n some cases work
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was deleted making a“net” increase and all it’s nuances difficult to understand. A review of
these projects and the authors' experience around the country indicates that most of the cost
growth on design-build projectsis a function of additions that owners have asked for after the
original contracts were awarded. It should be noted that many of
the comparabl e projects have a cost growth value of 0 to 1%-
values nearly unheard of in the design-bid-build environment.

Design-build offers
greater price certainty
and reduced cost
growth.

Many design-build contracts are built using the lump sum
approach. This means that the design-build contractor offers a
lump sum to the owner in their proposal and delivers a completed project for that amount. This
offers a price certainty to the transportation agency and elected officialsthat is very desirable and
allows them to more accurately plan and program their other work.

Another dimension of cost where design-build brings benefits to the owner and the publicis
derived from the already mentioned shorter construction schedule. By delivering aproject in
less time than with traditional methods, an owner is able to bring the benefits of the new
transportation improvements to their customers sooner. These improvements include reduced
congestion and delays to motorists, more efficient freight delivery, and other economic benefits.
In the case of the I-15 Reconstruction Project in Salt Lake City, the Governor’ s Office of
Planning and Budget, with the assistance of economists from the University of Utah, determined
that the benefits accruing to the community from completing that project four years or more
ahead of schedule brought an economic benefit of over $500 million.

Quality

Later in thisreport detailed information will be provided relating to the quality control and
guality assurance activities established by the contractors and owners on these 21 design-build
projects. These are important elements of the respective organizations as they are established to
ensure that the owner’ s expectations of quality are met and that the public receives value for their
contract dollar.

This assessment of quality for the 21 projectsislargely a subjective
process since documentation such as field tests and laboratory results Design-build

were not sampled as part of this study. Never the less, intervieweeswho | Provides equal
were familiar with these projects were asked to assess the quality of the | Or better quality.
work performed by the design-builder on their particular project. The

issue here is whether or not the design-build process provides the level of quality in the designed
and constructed product that the owner wanted for their project. In all cases, these projects were
described as having equal or better quality than would have been achieved if they had been built
using the traditional design-bid-build approach.

Owner Assessment of the Use of Design-Build
Project performance has been examined in a number of key areas. In addition to such topics as

schedule, cost, and quality, this study also endeavored to determine if the owner judged design-
build a success based on three questions posed during the individual interviews. They were:
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Was the owner happy that they used design-build on this project?
Would they use it again if they were starting from the beginning?
Does the experience make the owner want to do more design-build projects?

Each of these questions was designed to assess a particular aspect of an owner’s feelings towards
the use of design-build on their project. For example, the first question: “Was the owner happy
that they used design-build on this project?’ was intended to determine the specific sense of the
owner on asingular project. The second question, “Would they useit again if they were starting
from the beginning?’ was posed to cause the interviewee to consider their decision to use design-
build in aretrospective way. Basically, having been through this project using design-build,
would they do it all over again if they had a choice? Finaly, the third question: “ Does the
experience make the owner want to do more design-build
projects?’ was offered to see if the owner was not just pleased
with the outcomes of the current project, but satisfied enough to
apply design-build to future projects. While somewhat subtlein :
their differences al three questions explore important agan.
dimensions of how an owner assesses their experience with

design-build.

100% of the owners
were happy with design-
build and would use it

In answering the first question, “Was the owner happy that they used design-build on this
project?’ al of the owners responded in the affirmative. In the case of the SR 51 project the
owner was happy they used design-build but there was a need expressed to improve their process
and application of the method itself. To the second question, “Would they useit again if they
were starting from the beginning?’ all of the answers were “yes’ again. Finally, to the query,
“Does the experience make the owner want to do more design-build projects?’ 21 of 21 of these
projects caused the owner to want to do design-build on other projects.

Owner satisfaction is certainly akey to ng the effectiveness of design-build as a project
delivery methodology. The fact that each of these projects, representing a diverse group of
owners, was considered a success and caused them to want to use design-build again is
significant and compelling.
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Section 3-Design-Build Process

In the course of researching these projects for this study there emerged many attributes and
characteristics of the design-build process that are worth noting. The summary provided in this
report offers the reader a glimpse into how the different projects performed using design-build
and which attributes or elements of the process are most prevalent and possibly result in the best
outcomes. They are presented here as an aggregation of the information gathered.

Project Management

Project management is an attribute of design-build projects that deserves analysisin areport on
project delivery methods. Project management encompasses a number of activities that occur
through the life of any project. For example, it includes the management functions necessary on
the part of the owner during the planning timeframe. It also includes management of the
procurement process (e.g. bidding, requests for proposals, etc.) including developing and drafting
of the detailed scope of work aswell asthe individual steps of the procurement process itself.
Finally, there is a management function that the owner must exercise that deals with the actual
construction activity, in order to ensure that the desired outcomes are achieved.

For the contractor’s part, there is also a project management function. Thisincludes managing
the construction work on a day to day basis, managing subcontractors and suppliers, and the
basic business functions of any on-going vibrant private entity. In addition, as noted in Tables 2
and 3, the contractor on a design-build project takes on more of the management duties including
design management and quality management roles. They also assume more responsibility for
coordinating their work with utility companies and local governments - the theory being that no
one knows the schedule and project approach better than the contractor. In addition, the
contractor has freedom to negotiate solutions with the utilities that the owner doesn’t.

In the query on each project, the subject of project management was sampled as it specifically
related to the owner’srole. Table 5 showstheindividual responses for each project. Note that
over half of the design-build efforts are managed by the state DOT with the assistance of a
consultant team. There are many reasons why thisisthe case.

First, the size of adesign-build project tends to be greater than on typical projects and the
requirement to staff the project issignificant. Size mattersin the construction process and the
larger the project the more personnel are required to manage the effort.

Second, many design-build projects are singular efforts that are not to be replicated on aregular
basis by the owner. Therefore, they are hesitant to increase the staffing level of their
organization for one project and then have to deal with the disposition of the extra staff when the
project isover. Itissimply easier to rely on the private sector to provide the needed staffing and
when the project is over, the private sector firms are released and thereis no residual staff to
worry about.

Third, and in many cases the driving reason for why outside firms are used, is the fact that many
owners don't have staff with specific expertise to advance a project using the design-build
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Table 5-Owner’s Project Management Approach approach. While more

Project Owner | Consultant | Combination | and more agencies are
AZ1-17 DB X gaining this expertise, the
AZ SR 51 X majority still rely heavily
AZ US 60 X on the private sector to
CA Eastern Toll X augment their own
CA San Joaquin X organization when using
CO E470 Segment 4 X the design-build approach.
CO E470 Segment 2 & 3 X
CO I-25 Road Rail Expansion X
CO NW Parkway Denver X In the case of the 1-15
;L'\IH;&&‘;";V Bridge X < Reconstruction Project in

: Salt Lake City therewas a
SC Carolina Bays X . .
SC Conway Bypass X Com-bl n-allon of

. . motivations that drove the

SC Cooper River Bridge X .
SC Southern Connector for Toll use of private sector
Road X resources for the project
TX SH130 X management function. On
UT I-15 UDOT X this project there was a
VA Dulles Greenway Toll Road X conscious decision on the
VA Rt. 28 Corridor Improvements X part of the Utah
VA Rt. 288 X Department of

Transportation not to add additional staff to handle the total project management function.
Rather, UDOT decided that a combination of state and private sector personnel would handle the
project management functions. In the end, about half of the project management staff was
provided by UDOT and half by the private sector. UDOT provided the actual project manager
throughout the life of the project while the consultant provided the deputy project manager
during the procurement phase and a UDOT engineer filled this role during the actual
construction. In addition, this being the agency’ sfirst design-build effort, there was a conscious
decision to bring private sector expertise to assist with the overall management of the project.

Asthe need for more and more large projects increases there are many initiatives that encompass
more than one jurisdiction, or for which there is a need to define the “owner” in a different way
besides the typical state transportation department. Due to the size of many design-build
projects, there is a significant trend towards organizations that are formed which have
responsibility for delivering one or more projects but whose existence does not demand
appreciable staffing levels. These entities often have a management team established and then
rely on the private sector to provide specific expertise to staff the effort to build a project.

Several examples will illustrate this project management approach. The Transportation Corridor
Agency (TCA) was created to plan, construct and operate a series of roadways in southern
California. The TCA represents a new breed of organization that has emerged in the last 20
yearswhich is different from a state DOT. For example, astate DOT has aresidual staff that
handles the day to day activities of the organization. At timesthisresidual staff is augmented
through the inclusion of private sector firms. In the case of the TCA, the residua staff was rather
small and there was a significant reliance on private sector firms to provide project management
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responsibilities for their design-build projects. It isamodel that is followed among the Self-Help
Countiesin Californiaas well asin other areas such as with the regional mobility authoritiesin
Texas. The Central Texas Regional Mobility Authority’s (CTRMA) organization reflects this
small core staff attribute and the reliance on private sector resources to meet the specific project
needs. In Table 3, those projects where project management is provided by a Consultant are
those where a state DOT is not the owner and where a special entity was created to manage the
work.

Another model that deserves attention isthe “all owner” approach to project management. Inthe
case of the South Carolina Bays project the South Carolina Department of Transportation
provided all of the project management functions for the project.

In the end, there is no single model that must be used to ensure success on a design-build project.
Each project must be managed in away that is appropriate for the owner and which will achieve
the desired outcomes for the effort. However, having a management approach where thereis
sufficient staffing with strong experience seems to be the key to success in design-build
initiatives.

The Decision to Use Design-Build

One of the major topics of interest in this research was the criteria or reasons for an owner to
make the decision to use design-build. Those considering the use of design-build as a project
delivery methodology would benefit from understanding the thought process and motivations of
other owners for using thistool. Each of the projects studied was analyzed against the question
of what motivated the owner to use design-build.

The most common reason owner’ s selected design-build as a project delivery method was
schedule. Thirteen or 62% of the owners cited this as the main or only reason that they made this
decision. Scheduleis clearly a major motivator for owners and elected officials alike to advance
aproject using design-build. 1na1995 poll conducted by the Utah Department of Transportation
(UDQOT) amajority of the public said that they would rather endure more inconvenience over a
shorter period of time than less impact for alonger project duration. This mandate from the
public gave UDOT the confidence that the shorter duration offered by design-build for the I-15
Reconstruction Project would meet this public desire. Ultimately, after rebuilding 17 miles of
10-12 lanes of interstate in arecord 4 Y2 years a Deseret News poll in May of 2001 found that

86% of the public said that, given the choice, they would

endorse the shorter, design-build approach to the I-15 work Schedule and project
again. Additionaly, the public gave the contractor an 88% finance drive the decision
approval rating and the state an 84% affirmative evaluation for to use design-build.
their respective roles on the project. This, after four and a half

years of ailmost nightly closures on Salt Lake City’smain artery.

The other motivation mentioned in the interviews was finance. In the case of the Minnesota
Department of Transportation’s (Mn/DOT) Rochester 52 (ROC 52) project, the financial
motivation was the need to obligate and spend available funding within a certain period of time.
On other projects such as the E-470 efforts, the finance element had to do with the fact that the
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earlier the road was open the sooner toll collection could be started and the process for retiring
construction debt could begin. There have also been strong financial incentives provided to the
contractors where early completion meant a sharing in the toll revenues for a period of time such
as on the San Joaguin project. In addition, construction cost savings and economic benefits all
contribute to the overall impetus behind finance as a driving reason for using design-build.

All told, the focus on just two areas of motivation isvery telling asit relates to the use of design-
build as a project delivery method. If an owner has a need to get a project done in an expeditious
manner or faces significant financial issues then they are turning to design-build to achieve these
objectives.

Funding

How design-build projects are funded is another area that was sampled in the course of
performing this research. Not surprisingly, many of these projects had multiple sources of
funding reflecting owner’s needs to draw on awide array of sources to aggregate enough money
to pay for larger and larger projects.

Table 6 isasummary of the projects and their funding sources. Of the 21 projects 7 or 33%
were partially funded using toll revenues. Thisincreasing trend to use toll revenue to finance
transportation projects is not unique to design-build projects as there are many initiatives around
the country where tolls will finance planned improvements. However, the more important trend
isthat toll roads are almost always built using the design-build approach. Thisislargely dueto
the fact that many of these authorities don’t have the funding in place when the initiative to build
aroad begins. When they do get the design-build proposal s then they can go to the markets and
secure funding based on the amount proposed and move ahead on the project. In addition, the
speed with which a design-build project can be delivered resultsin the ability to collect tolls
sooner and thus improves the market position of the toll authority in relation to their financing
mechanisms. So, not all design-build projects are toll roads but most toll roads use design-build
for the project delivery methodology.
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Table 6-Funding Sources for Design-Build Projects

AZ 1-17 DB Federal and State
AZ SR 51 Federal and State
AZ US 60 Federal and State

CA Eastern Toll

Bond Market for Project (Public Agency)

CA San Joaquin

Local Development Impact Fee and Toll revenue to repay Bond Tax

CO E470 Segment 4

Municipal Bonds sold on the private market

CO E470 Segment 2 & 3

Municipal Bonds

CO I-25 Road Rail
Expansion

2 Sources of funds - RTD sponsored bonds to match grant and highways
used statewide bonding funds

CO NW Parkway Denver

Design build team funded upfront costs, i.e. environmental, staff expense
at risk until municipal bonds were sold at which time they were given a 2
for 1 bonus. If the project had not gone forward, there was no recourse for
them to collect their money. A total of about $8.5 Million was involved.

FL Hathaway Bridge

All state funding, no federal

MN ROC 52

Federal Accelerated Construction dollars, State dollars, City dollars,
County dollars.

SC Carolina Bays

State Infrastructure Bank (overweight Truck) - Bonding and local funding

SC Conway Bypass

State Infrastructure Bank (overweight Truck) - Bonding and local funding

SC Cooper River Bridge

Special Fund Grant/Infrastructure Bank and TIFIA Loan

SC Southern Connector

Sold tax exempt bonds, backed by the toll revenue stream

for Toll Road
TX SH130 TxDOT sold bonds and will pay debt from tolls collected.
UT I-15 UDOT Federal and State

VA Dulles Greenway
Toll Road

Private Money, Equity Partners and Bond Money

VA Rt. 28 Corridor
Improvements

State dollars and private tax district 75%. The commercial properties are
being taxed to pay back the debt service. They did this project under the
PPTA

VA Rt. 288

State general fund, tax revenues, public general sales tax

VA Rt. 895 Corridor

This was a design/build/finance project with private financing to be paid
back by tolls and VDOT operated Pocahontas Parkway after completion.

The most common sources of funding are state and federal monies. These two have long been

the traditional sources of revenue for transportation projects and thereis no indication that it will
change anytime soon regardless of the project delivery method used.

Quality

One of the key measures by which a project’s success is determined has to do with quality. If a
project is poorly designed or constructed, is along-term maintenance problem or in some other
way suffers from poor craftsmanship, then it will never be declared a success. While the earlier
discussion on what motivates an owner to select design-build, quality was not identified as a
principle motivator, it is neverthel ess an important consideration for owners. Owners know a
wise investment in quality during construction will pay them dividends for years to come.

How quality is managed, how an owner ensures that the final product meets or exceeds their

expectations, and how the owner ensures their receipt of value for funds expended all deal with
the question of quality. In order to understand the division of responsibilitiesin a design-build
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environment, information was sought regarding how each owner approached the management
and execution of quality on their projects.
The qual ity roles on a project are defined as follows:
Quality Control-the process which ensures that craftsmen perform the actual work in a
manner that meets or exceeds specifications
Quality Assurance-oversight and testing that ensures the Quality Control efforts are
effective
Independent Assurance-testing and analysis relating to specific means and equipment for
testing and documentation of quality on the project
Acceptance Testing-tests that verify the quality of the work that are performed prior to
owner acceptance

Each of these four areas of quality are performed by some entity on every project. In the case of
the 21 projects studied for this report Table 7 reflects how these roles and duties were addressed
on each one.

While an understanding of the roles is significant, the final outcomes are even more important.
What was the assessment of the quality of the work performed on these 21 design-build projects
studied? Was the quality achieved on the specified design-build project equal to or better than
what would be asimilar design-bid-build effort. Several of the projects didn’t have a point of
reference to respond to this question but those that did indicated that the quality achieved on their
design-build projects was equal to or better than asimilar design-bid-build effort would have
been. Even on the SR 51 project, where there were process issues relating to design-build, the
owner states that the quality of the work was acceptable.

Stipends

In the design-build procurement process the owner prepares arequest for proposals (RFP) that
the contractor teams respond to. In this RFP the owner includes all of the project documentation
necessary for these teams to prepare their proposals for evaluation.

The RFP is composed of a number of elements. It includes the construction and contract
specifications for the work to be built. In addition, the owner generally provides conceptual
plans of the project that are approximately 20% complete. The RFP isintended to give the
contractor teams enough information to prepare their proposals for evaluation and possible
selection.
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Table 7-Design-Build Quality Responsibilities
Project Quality | Quality Independent | Acceptance
Control | Assurance | Assurance Testing
AZ |-17 DB C C 0 c/o
AZ SR 51 c o) o) e}
AZ US 60 c C A C
CA Eastern Toll C C/O/Other | Other c
CA San Joaquin C Other Other c
CO E470 Segment 4 c 0 0 C
COE470 Segment2& 3 | ¢ 0 0 C
CO I-25 Road Rail
Expansion C C O C
CO NW Parkway
Denver C Other Other C
FL Hathaway Bridge c Other 0 C
MN ROC 52 c o) o) e}
SC Carolina Bays C 1) 0 c/o
No
SC Conway Bypass c c Response o
SC Cooper River Bridge | ¢ 0 0 0
SC Southern Connector
for Toll Road C ®) ®) C
TX SH130 C C Other Other
UT I-15 UDOT C C 1) C
VA Dulles Greenway
Toll Road o O Other Other
VA Rt. 28 Corridor
Improvements C ®) ®) C
VA Rt. 288 0 C Other Other
VA Rt. 895 Corridor c 0 Other c/O

O-Owner C-Contractor/Design-build team Other-Consultant on behalf of the

owner

Preparation of the
proposal for submission
to the owner is a process
that takes many months.
It isvery involved and
requires the contractor to
fully analyze the plans
and determine how much
the project will cost to
construct. Thiseffortis
very costly and the
contractor teams have
been known to have
spent $3-4 million on the
very largest design-build
projectsin putting a
proposal together. This
Is much more than would
be required of a
contractor who is
submitting abid under a
design-bid-build scenario
described earlier in this
report.

In recognition of the
large effort that is
required of a contractor
to prepare a proposal for
adesign-build project
some owners offer what
iscaled astipend. The
stipend is paid to the

unsuccessful proposers and is intended to help defray the significant cost of putting a proposal
together. The theory behind the stipend payment is that the owner gets a better and more
thorough effort from the design-build contractor in their proposal if a stipend is paid than they
would otherwise get. This effort on the part of the contractor resultsin amore detailed analysis
leading to their pricing and in theory a more competitive price in the final proposal. In addition,
most owners require the unsuccessful proposers to allow the use of the ideas and project
approach in exchange for the payment of the stipend.

Table 8 summarizes the responses for the projects relating to the payment of a stipend.
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Table 8-Stipend Summary

Project Bid Value Stipend Paid Am1c3unt per Determined by
eam
AZ 1-17 DB $80 Million 2/10's of 1% of winning bid $300,000 By statute
AZ SR 51 $75.7 Million | 2/10’s of 1% of winning bid $140,000 By statute
AZ US 60 $187 Million 2/10’s of 1% of winning bid $480,000 By statute
CA Eastern Toll $712 M None N/A N/A
CA San Joaquin $770 Million None N/A N/A
CO E470 Segment 4 $233Million None N/A N/A
CO E470 Segment 2 & 3 $321 Million None N/A N/A
CO I-25 Road Rail Expansion $1.67 Billion Yes $950,000 By owner
CO NW Parkway Denver $189 Million None N/A N/A
FL Hathaway Bridge $81.5 Million | Yes $100,000 By owner
0 H i
MN ROC 52 $232 million | 270 Of the engineer's $454,000 Statute
estimate
SC Carolina Bays $232 Million None N/A N/A
SC Conway Bypass $386 Million
SC Cooper River Bridge $531 Million None N/A N/A
SC Southern Connector for $192 Million None N/A N/A
Toll Road
. )
TX SH130 $1.2 Bilion | /10 0f 1% (8950K if DOT $1.3 Million By owner
canceled project)
UT I-15 UDOT $1.325 billion | Yes $950,000 By owner
VA Dulles Greenway Toll $325 Million | None N/A N/A
Road
VA Rt 28 Corridor $198 Million | None N/A N/A
Improvements
VA Rt. 288 $236 Million None N/A N/A
VA Rt. 895 Corridor $3.178 None N/A N/A
Million

It should be noted that for each project the bid value isreflected in thistablein lieu of the final
cost of the projects as has been the case in other tablesin thisreport. Thisis due to the fact that
some of the stipends are based on the bid value and therefore thisis the relevant number for this
discussion. Inreviewing these 21 projects, there were 8 that paid a stipend reflecting 38% of the
total. The stipends varied in their amount and a direct comparison is not possible since the
projects are different in size and complexity. The other projects didn’t pay a stipend. In the case
of the four Virginia projects these were associated with the state’ s public-private ventures
activity and had their originsin a private sector proposal, as opposed to a state or owner’s
solicitation. The owner’sview hereisthat in the case of a private sector proposal the burden
falls to the proposer to carry these costs whereas in a public sector solicitation the owner may
decide to defray some of the proposer’s expense.

31




SR 51-A Deeper Look

The SR-51 project stands out as the singular example in this study where design-build apparently
didn’t achieve the same objectives as were expected and received on the other 20 projects
sampled. For that reason, additional efforts were made to determine why the project stands out
in such stark contrast to all of the others.

The SR-51 project was advanced by the Arizona Department of Transportation (ADOT) asthe
third in aseries of large design-build projects developed by the state DOT. Thefirst two
projects, the I-17 Widening and the US 60 HOV lanes project, were, by all measures resounding
successes. In terms of time they were finished 1 month and 28 months ahead of their schedules
respectively. Thel-17 project’ sfinal cost was about $10 million more than the engineer’s
estimate but the US 60 project finished $24 million below that same mark and some $50 million
below the second low price proposed. At the end of the second project, the US 60 HOV effort,
Arizona and its contracting community seemed to be one of the leaders in advancing design-
build as an effective project delivery methodology. So why was SR-51 different?

The project is substantially complete and overall the feeling is that the project was a successin
that it met the original intent and was built in aquality manner. One thing identified by most of
those interviewed was the need for awell defined scope of work. Some projects varied the scope
based on financial limitations but in Arizona the scope alowed for innovation on the part of the
design-build team. On the 1-17 and US 60 projects the innovations on the part of the team were
well received and added to the overall success of the projects. On the SR 51 project the design-
build team used innovative ideasin their proposal that raised their technical score. Even though
their dollar amount proposed was higher than other proposers their technical score was high
enough to make them the successful team. Asthe design efforts began, it was realized that some
of the innovations proposed were not acceptable to the owner. Examples cited during the
interviews are design exceptions and freeway closures. Reconciling the proposed innovationsto
what ADOT was really willing to accept resulted in the disagreements that occurred on the
project.

One means for dealing with desired innovations in the proposal processisto employ a concept
known as “Alternative Technical Concepts’ or ATC's. ATC salow a proposer to present an
ideato the owner in confidence during the proposal process and solicit feedback asto the
acceptability of that ideafor implementation. If acceptable, the design-builder is free to use the
concept and price their proposal accordingly. It isapowerful tool in the design-build arena and
one that has netted owners many benefits over the years. In the case of the Arizona Department
of Transportation and the SR 51 project, ATC’s are not allowed under their current statutes so
contractors can include ideas in their proposals but do so at their own risk. Unfortunately, under
these circumstances there is no way to know if the owner will accept the ideaonceit isformally
presented.

The Arizona Department of Transportation is seeking a change in the law that will alow ATC's
or confidential discussions between the owner and design-build team regarding various concepts
during the RFP phase of the project. Thiswould eliminate the current requirement which

requires ADOT to disclose any discussions, questions and answers with or from one proposer to

32



all other proposers. Ultimately, teams are not willing to openly discuss their ideas for fear of
losing the competitive edge a particular innovative concept will provide them. If they submit
their proposal based on their innovative concepts and they are acceptable to the owner the
process works well. However, as was the case with SR 51, if they are not acceptable it can cause
major conflicts.

Not al of the projects reviewed in this report provided for ATC's. However, where ATC' sare
employed there is a clear advantage to the owner and the design-build team for achieving a
successful project. Where such a process doesn’t exist it is recommended that it be established
allowing for variations in stated scope. Innovation worksto the owners’ advantage aslong as it
meets all of the states design standards and other requirements. If not, there needs to be a process
to clarify prior to awarding the contract.

Design-Builder Selection Process

The method by which an owner selects the design-build team to design and construct a project
varies from state to state and even from project to project. In some cases the processis defined
very specifically in statute and in other situations the respective state statutes are broad enough to
give the owner wide latitude in the method chosen. For reference purposes, the design-bid-build
approach aimost always uses a low bid competition method meaning that the successful bidder is
the one that submits the lowest responsive and responsible price.

In design-build the owners recognize that there are different criteria against which a proposal
should be judged and that the lowest price doesn’'t always net the very best final product. Often,
the needs of the project dictate that el ements other than price govern in selecting the proposal
that’ s in the best interest of the public being served. Thisis not to say that owners have totally
neglected price in their analysis of design-build proposals offered. Thisisjust not the case. In
fact, priceisaways an issue. Nevertheless, owners have been known in adesign-build
environment to select other than the lowest price when the design-builder offers substantially
more value for their money.

One emerging approach is known asthe “Best Value” selection process. Thisis the broad
terminology given to describe an approach where the decision on the successful proposer will be
made on the basis of price and other factors. Other factors may include schedule, quality,
management of traffic during construction or any other element or elements that are important to
the owner. As each project hasits unique selection approach, the data gathered in this study has
been aggregated into Table 9.
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Table 9-Design-Build Selection Process

Short Number Firms
Project List on Iissr;mt Proposing Protests Method Used to Select DB Team

AZ I-17 DB No 3 3 No 2 step_ process, 6-7 submitted, short listed 3, then
submitted their costs
Performance and low bid. Best value proposal. Scored by

AZ SR 51 Yes 3 3 No a 9 person panel, then A + B Bid + time. Bid + Time
Dollars/Tech score
Performance and low bid. Best value proposal. Scored by

AZ US 60 Yes 4 4 No a 9 person panel, then A + B Bid + time. Bid + Time
Dollars/Tech score

CA Eastern Toll Yes 6 3 No Sc_)llu_ted Proposal based on financial capacity to do a job
this big.

CA San Joaquin No N/A N/A No Low bid

CO E470 Segment 4 No 3 3 One ;Z)risctip Competitive proposals, Technical proposals and

CO E470 Segment 2 & 3 No 3 3 No Competitive proposals.

i . Best value selection: price and technical proposal roughly
col 25_Road Rail No 3 2 No scored equal. There were ten factors in the technical
Expansion

proposal.
CO NW Parkway Denver No 2 2 No Solicited pr_oposals. _Selectlon based on team, range of
costs and time to build.
FL Hathaway Bridge No 5 5 No Tech score and k_)ld price, Tech Review team reviewed
proposals, also time factor A + B
MN ROC 52 Yes 4 4 No Design-Build Best-Value
SC Carolina Bays Yes 3 3 No Bes_t value. They had a lflxed amount of dollars and the
basic scope plus add-on’s
SC Conway Bypass No Bldnt Didn’t know Wasn't really sure, but knew there was a financial
now component.
SC Cooper River Bridge No 3 3 No 2 step evaluated with weighted scores
SC Southern Connector . .
for Toll Road No 3 3 2 step evaluated with weighted scores
Yes, filed based
on contract
TX SH130 Yes 4 3 language, Best Value ba;ed on life cycle costs for maintenance and
dropped after pavement section.
discussion with
DOT.
UT 115 UDOT Yes 3 3 No Best ve_llue selection with price and technical scoring
approximately equal.
Formed as a private entity, put deal together then
VA Dulles Greenway No No approached VDOT based on the Virginia Highway
Toll Road Corporate Act. This preceded the PPTA which is the
Private Partner Transportation Act.
The PPTA process allows for unsolicited proposals to be
submitted and then competitive proposals are accepted for
. a 60 day period. On this project a second proposal was
VA RL. 28 Corridor No 2 2 submitted and then they are both evaluated on a 2 step
Improvements o .
process. Looking first at the technical proposal and then
the financial package is factored in. A committee is
created by the Commissioner to evaluate the proposals.
VA Rt. 288 3 No Unsolicited proposals plus 2 others proposed
VA Rt. 895 Corridor No N/A N/A No PPTA, unsolicited proposals, no other proposals were
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Some times there are many firms interested in a project and a short listing processis used to
narrow the field to only the most qualified firms. In other cases such asin the case of the VA Rt.
895 project, thisis not done, since in an unsolicited proposal environment the owner is not
seeking contractors to propose on aproject. The use of a short listing process must be done with
the specific characteristics of the project in mind and should not be seen as an essential element
of the design-build process.

The far right column in Table 9 reflects how the actual selection of the successful proposer was
done for aparticular project. Again, thereis variation in approach with each one having their
respective advantages and disadvantages for the owner. The key here is the use of the right
process for a particular project recognizing that each project is different and that the selection
method should be tailored to meet the owner’s goals and objectives for that project.
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Conclusion

The challenges associated with delivering highway projects continue to become more and more
complex. Demand for shorter schedules, greater cost management, desire for reduced impacts to
the traveling public and other issues only make the process more difficult. Owners are seeking
different and innovative means for delivering these projects to the public they serve. Often they
turn to the private sector to find solutions to address these important expectations. Design-build
isone of those private sector tools that is now being used across the country by the public sector
with significant success. This study examined the results of the use of design-build on 21 of
these highway construction projects.

Design-build differs from design-bid-build in that it allows for more innovation and creativity on
the part of the contractor and more focus by the owner on the attributes of the final product.
Design-sequencing is sometimes referred to as a substitute for design-build. Itisnot. Design-
build relies on a contractor and designer forming ateam and working jointly on a common
schedule with a focus on the synergies that come from a close working relationship. With
design-sequencing the designer still works for the owner, asin the case of Caltrans, and they are
not part of the design-build team and don’t work in close coordination with the contractor and in
sync with the contractor’ s schedule. Ultimately, the benefits that come from the team
relationship in design-build are lost in design-sequencing.

This study examined the schedul e benefits derived from using design-build on these projects.
Data gathered indicated that 76% of the projects were finished ahead of the owner’s schedule
and 100% of the projects were completed ahead of what would have been anticipated in a
design-bid-build environment. Owners are clearly seeing schedule as a significant incentive for
using design-build as evidenced by the fact that 62% of those involved in these 21 projects said
that schedule was the most important criteria for choosing to use design-build.

Controlling cost growth is of paramount importance to owners as they endeavor to manage
scarce public resources for capital projects. Typical projects using design-bid-build reflect a 5-
10% growth in cost whereas this study showed design-build projects having less than a 4% cost
growth measurement. In addition, many design-build projects result in a 0% cost growth
outcome due to the fact that they are paid on alump sum basis with the contractor providing a
finished project for afixed amount of money. Thisimproved cost certainty that comes from
design-build is a very desirable attribute and much sought after by elected officials and the
public sector alike.

Ownersindicated particular satisfaction with the design-build process. In fact, 100% of the
owners on these 21 projects reflected that they were pleased with the outcomes on their
particular project and that they would use design-build on future projects as a consequence of
their success.

Many other attributes of design-build were surveyed as a part of this study. Thisinformation
reflects that the use of design-build can be tailored to the unique attributes of a particular project
and owner’s needs. For example, the owner’s management approach varies depending on an
owner’s staffing needs, availability of needed skill sets and other organizational objectives. In
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addition, special organizations such as regional mobility authorities and others often rely almost
exclusively on the private sector to assist them in delivering design-build projects.

The decision to select design-build is focused on two principle areas. First and most common
was the desire to build the project on afaster schedule. Second, and largely areflection of toll
road initiatives around the country, is finance. Regardless of the reason, owners are seeking a
tool other than design-bid-build to address critical issues they face in delivering highway projects
to their constituents.

The organization of the quality efforts changes on design-build projects. Owners take on more
of an oversight role and contractors must assume a more proactive approach to the quality of
their work.

The preparation of proposals for design-build projectsis acostly endeavor. Contractors and their
designer must take 20% plans and advance them to the point that they can accurately prepare
cost and other bidding information. Much time is spent in determining innovative approaches to
delivering the project in the manner expected by the owner. A stipend was paid to the
unsuccessful design-build teams on 38% of the projects reviewed for this study. The amounts
varied by project and were determined either by the owner or by statutes. It should be noted that
on unsolicited proposals where a private party offersto build a project for an owner, thereis no
stipend paid.

The selection process used by owners for design-build projects varies depending on the type of
project and the specific needs of the effort. There isno one method or model to follow but rather
owners should study those that have been used on other projects and use the one that best fits the
project they are considering for design-build.

The benefits of using design-build are clear and compelling. Reduced delivery schedules, better
cost management, improved quality and high owner satisfaction are all outcomes that have been
experienced based on the analysis of these 21 projects. The use of this delivery tool is growing
and will become even more pronounced as more and more owners seek to build projects that will
required one or more of these outcomes. All owners should give serious consideration to design-
build as a project delivery method for their infrastructure work.
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Appendix A

Project Owner Contact Contact Phone Contact E-mail
Name
AZ I-17 DB Arizona Department of | Terry (602) 677-8198 | thourland@aztec.us
Transportation Bourland
Arizona Department of Floyd .
AZ SR 51 Transportation Roehrich (602) 912-6500 roehrichfloyd@stanleygroup.com
Arizona Department of Floyd .
AZ US 60 Transportation Roehrich (602) 912-6500 roehrichfloyd@stanleygroup.com
CA Eastern Toll Transportation Corridor | Mike (949) 754-3400 | endres@sjhtca.com
Agency Endres
Orange County James
CA San Joaquin Transportation Corridor B (949) 754-3000
rown
Agency
E470 Public Highway Matt
CO E470 Segment 4 Authority McDole (303) 537-3470 mmcdole@E470.com
E470 Public Highway Matt )
CO E470 Segment 2 &3 Authority McDole (303) 537-3470 mmcdole@E470.com
CO I-25 Road Rail Colorado DOT/Regional | David
Expansion Transportation District Downs (303) 357-8600 downsdg@comcast.net
Northwest Public Richard (303) 533-1200
CO NW Parkway Denver Highway Authority Bauman x1204 rbauman@nwpky.org
. Florida Department of Steve
FL Hathaway Bridge Transportation Potter (850) 872-4136 stephen.potter@dot.state.fl.us
MN ROC 52 Minnesota Department Terry (507) 280-2857 terry.ward@dot.state.mn.us
of Transportation Ward ' ' R
South Carolina
SC Carolina Bays Department of Barry Still | (803) 737-9967 stilljp@scdot.org
Transportation
South Carolina
SC Conway Bypass Department of Barry Still | (803) 737-9967 stilljp@scdot.org
Transportation
South Carolina Bobb
SC Cooper River Bridge | Department of Clair y (843) 534-5004 clairrf@scdot.org
Transportation
SC Southern Connector | Connector 2000 Robert (864) 527-2143
for Toll Road Association Farris (864) 527-2177
TX SH130 Texas Department of Rob (512) 225-1380
Transportation Crowson
UT I-15 UDOT Utah Department of Tom (801) 302-8300 | twarne@tomwarne.com
Transportation Warne
VA Dulles Greenway Toll | Toll Road Investor .
Road Partnership Il - TRIP Il Tom Sines | (703) 707-9096
VA Rt. 28 Corridor Virginia Department of Susan
Improvements Transportation Shaw (703) 383-2824
Virginia Department of . i . e
VA Rt. 288 Transportation Bob Riley | (805) 400-8760 briley@g-and-o.com
VA Rt. 895 Corridor Virginia Department of Dave (804) 328-3050 dwesson@virginiadot.org
Transportation Wesson
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Appendix B
|nterview Questionaire

Project: DATE: Page 1
STATE:

OWNER:

Contact Name: Phone Number:

Current Position: E-Mail:

Project I nformation:

Name of Owner:

Name of Contractor(s):

Name of Design Firm(s):

How was the Project Managed ie
Genera Engineering Consultant
Owners Staff

Or a Combination

Project Description

Y ear Started Y ear Completed
Funding Sources. Federal State Private Other
Reason for using Design-Build (List and Prioritize)

Cost
Schedule
Quality
Political
Public
Other

Schedule

Original Contract Time:
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Actual Contract Time:
Project: Page 2

Extenuating Circumstances for changes in Contract Time: (i.e. incentives, litigation, 3 party
interference, etc.)

Anticipated Contract timeif you would have used Design-Bid-Build?

Was Schedule a primary consideration for using Design-Build?

Cost

Engineer’s Estimate:
Origina Bid:

Final Cost:

Reason for increase or decrease in final cost:

How do you feel the change in cost compares to a conventional Design Bid Build Project?

Quality

Who was responsible for QA and QC?

Independent Assurance Testing

Acceptance testing

What were the major issues regarding the quality process?

What could have been done to improve the over all quality or the project?
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Was the quality of the project better or worse than that of asimilar Design Bid Build Project?

Project: Page 3

Selection M ethodology

What method was used to select the Design Build Team? (ie performance, low bid etc.)

Was there ashort list, if so how many were on the short list compared to total proposals?

How many firms from the short list actually submitted proposals?

Were there any protests?

Was a stipend paid to the unsuccessful proposers and what percentage of the total Contract was

it?

What was the amount?

How was it determined? (ie Statute, established by owner)

Public/Palitical Acceptance of Design-Build and this project

Were there any survey/polling regarding the public reaction? If so, what were the resultsand is

this documented somewhere that we can get?

Woas there a PR Firm involved?
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Were there any Public or Political issues on this project that might be reflective of design-build
(union opposition, emergency repairs?)

Project: Page 4

I ssues

Were there any major issues as aresult of using the Design Build Process on this project?

Did any litigation between the design-builder and the owner result?

What was the claims experience on this project compared to a design bid build?

What isthe overall feeling about the design build processin your State?

Owner Assessment

Was the owner happy that they used design-build on this project?

Would they useit again if they were starting from the beginning?

Does this experience make the owner want to do more design-build projects?

Comments:
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