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CHAPTER 1
EXECUTIVE SUMMARY

1.1  Study Purpose

The United States Department of Transportation (USDOT) and state DOTSs therosdion are

under increased pressure to keep up with the rapidly rising demand to improve transportation
capacities and deliver infrastructure projects. The investment in infrastructure projects and
improvements in the transportation system are vitattmomic growth and competitiveness of the

U.S. However, the ability of transportation agencies to provide adequate time and resources for
infrastructure project delivery is limited. Furthermore, the delivery of large transportation projects
involves a myiad of processes and requires a high level of coordination among all stakeholders.
The amount of time and resources required to advance major transportation projects is significant.
Delivery of projects can be delayed for several reasons, such as @mffigcisiormaking
processes, timeonsuming permit and approval processes, and shortage of experienced staff and
funding. As a result, the USDOT and state DOTs across the nation are unable to keep up with the
rapidly rising demand for transportation iftructure by relying on their traditional project
delivery system. Therefore, there have been significant efforts at the national and state levels to
utilize innovative project delivery systems to expedite project delivery.

The USDOT and Federal Highwayd#finistration (FHWA) recommend the smart use of
innovative project delivery systems, such as debigid, to improve efficiency and effectiveness

of developing transportation projects. Although degigild provides state DOTs with accelerated
delivery aml innovations in design and construction, still there is a need to accelerate delivery of
designbuild projects and achieve higher level of efficiency. To fully utilize the entire potential
benefits of the desighuild project delivery system, state DOTi® aequired to overcome the

challenges in various critical areas, such as desigd project selection, procurement process,



environmental analysis and permitting, rigitway (ROW) acquisition, utilities relocation,
alternative technical concepts (ATCsdesign oversight, design acceptance, and quality
management. The major problem is to identify opportunities in critical areas of the project
development process to overcome the challenges and improve efficiency of thebdddignoject
delivery systen. State DOTSs should identify and analyze opportunities for efficiency enhancement
and utilize best practices to optimize existing processes of desighproject delivery. This
research project is aimed at fulfilling the need for studying challengdsveloping desigiuild
projects and identifying opportunities to enhance the efficiency and effectiveness of existing

processes for delivering designild projects.



12  Brief Statement of Primary Findings
The primary findings of this reaech are explained in this section under three categories.
1.2.1 State of Practice of DesigsBuild in State DOTs across the United States

A comprehensive review of academic and professional literature was conducted, in order to analyze
and document the emggng trends in using the desitpuild project delivery system. A scanning
process was conducted on state DOT websites regarding documented state of practice related to
designbuild. The results of the scanning process indicated that considerable nusthés BfOTs

have developed guidelines and manuals and established appropriate processes for implementing
the desigrbuild project delivery system. Further, it was identified that several state DOTs are in
the process of improving their designild practi@s and promoting the use of destgrild in their
respective states. This scanning process led to the conclusion that, there are significant efforts
toward optimizing current processes for effective and efficient development of -thesign
projects. Thesanning process involved several state DOTSs, such as Florida, Colorado, Michigan,
North Carolina, Virginia, Utah, and Washington that are the most progressive in utilizing-design
build. It was found out that state DOTSs, which are at the forefront ofingjlithe desigrbuild

project delivery system are constantly improving their processes to accelerate delivery of design
build projects, utilize innovation in design and construction, and improve collaboration among all

project stakeholders.

1.2.2 State of Practice of DesignBuild in Michigan, North Carolina, Utah, and

Washington StateDOTs

Following the natiorwide scanning process, several structured interviews were conducted with
representatives from four state DOTs, Michigan, North Carolina, Utah, askivgeon, to further
enhance understanding regarding optimizing delivery of ddmigd projects. The interviewed

state DOTs acknowledged the need for accelerating delivery of dmsigrprojects and enhancing



efficiency of their respective departmemtsimprove the development process of desigitd

projects. The interviewed state DOTSs recognized the need for improvements in critical areas of the
project development process and shared their views regarding challenges and opportunities in each
area. Tley highlighted importance of utilizing transparent decisitaking processes for selection

of designbuild projects. Further, they indicated the need for competitive and transparent
procurement processes for selection of the most qualified diegitghtean for the project. State

DOTs participating in this review, expressed major need for collaboration and communication with
local, state, and federal stakeholders as well as communication and coordination with private
entities involved in environmental analy and permitting, ROW acquisition, and utilities
relocation. They also shared major concerns related to design oversight, design acceptance and

guality management in designuild projects.

1.2.3 Challenges and Opportunities for Efficiency Enhancement irCritical Areas

of DesignBuild Project Delivery

Challenges and opportunities for efficiency enhancement in critical areas of-daesddyproject
delivery were identified as major deliverable of this research project. These challenges and

opportunities aréentified, analyzed, and discussed in the following seven critical areas:

91 Project delivery system selection

1 Procurement

1 Environmental analysis and permitting
1 ROW acquisition

I Utilities coordination and relocation

1 Alternative technical concepts (ATCs)

91 Desgn oversight, design acceptance, and quabgurance/quality control



The primary findings of this study are categorized under these critical areas. Each area begins with
clear descriptions considering dynamics of desigitd followed by critical cha#nges and issues

in designbuild. These challenges relate to a variety of legal and statutory barriers or issues that can
delay the project delivery schedule, increase the project delivery cost, and hinder flexibility of the
designbuild team to implemeninnovativedesign and construction solutions. Furthermore, the
analysis for each area involves efficiency enhancement opportunities as a set of propositions that
recommend certain strategies for implementation. Examples of actual -deddprojects are
provided along with references from project RFQs/RFPs, désitth guides and manuals, and
professional and academic literature for further clarification of challenges that can happen during
development of desigbuild projects and strategies to overcothe challenges. The analysis
further involves followup interviews with desigbuild programs and other technical professionals

in various offices including cordct management, design, environmental, rafhvay (ROW),

and utilities. The results of thamalysis along with follovwp interviews in sevecritical areas are

presented below:



Tablel.1
Challenges Related to Project Deliv&ystemSelection
Has your state DOT experienced these challenges?

State DOT
Colorado Florida Michigan N. Carolina Utah Virginia Washington
Assessment of the Appropriateness of the DesidBuild
Project Delivery System for a Project
Legal (statutory), internal (funding, resources, and
leadership), and external (marigace condibns) barriers No No No No No No No
for utilizing designrbuild project delivery system
Difficulty in identification and evaluation of major factors
that drive the selection of desipuild projects No No No No No No No
Lack of standard processes for selecting the project deli No No Yes Yes No Yes No
system
Risk Identification
Lack ofa sta_ndar_d apprpach for |dent|fy|ng project risks No No Yes Yes No Yes No
and developing risk registers for desigmild projects
Coordination and communication problems among subje
matter experts from serad offices and technical areas for No No No No No No No
risk identification
Risk Assessment and Allocation
Lack of stgnc_jard _rlsk assessment processes for qualitati No No Yes Yes No Yes No
ard quantitative risk analysis
Lack of standard risk allocation models for avoiding,
mitigating, transferring, or sharing risks that were No Yes Yes Yes No Yes No

traditionally managed by state DOTs




Tablel.2
Opportunities to Enhance Efficiency of Project DelivBgstemSelection
Has your state DOT utilized the following opportunities on debigjid projects?

State DOT
Colorado Florida Michigan Carolina Utah Virginia Washington
Assessment of the Appropriateness of the DesigBuild Project
Delivery System for a Project
State DOTs s_hou!dai/elop,_mamtam, use, and update a Standard Not _ Not Standard Not Not
standard desighuild selection tool that systematically evalual . ) Not considered ) . . .
i o . ; practice | considered considered| practice | considered| considered
the appropriateness of desibuild for transportation projects.
Risk Identification
Utilized on a
State DOTs should develop, maintain, use, and refine a proj Standard | Standard | few projects Not Standard Not Standard
risk identification tool for desigiuild projects. practice practice /Considered | considered| practice | considered practice
for Future Use
Risk Assessment and Allocation
Utilized on a
State DOTs should develop, maintain, use, and refine prope, Standard | Standard | few projects Not Standard Not Standard
assessment methods for designld projects. practice practice /Considered | considered| pradice considered practice
for Future Use
Utilized on a
State DOTs should develop, maintain, use, and refine prope, Standard | Standard | few projeds Not Standard Not Standard
allocation matrices for desigpuild projects. practice practice /Considered | considered| practice | considered practice

for Future Use




Tablel.3
Challenges Related to Procurement of Dedgild Projects
Has your state DOT experienced theballenges?

State DOT
Colorado Florida Michigan N. Carolina Utah Virginia Washington
Proposal Evaluation (basis of award)
Limitations of evaluahg desigrbuild proposals based on
price consideration only (limitations of Iehid as the basis No No No No No No No
of award)
Difficulty in the evaluation of desighuild proposals basec
on price and technicabnsiderations (difficulty of No No No No Yes Yes No
implementing bestalue as the basis of award)
Pos_5|b|I|ty of Iltlgatlons and bid protests in besiue No No NoO No Yes Yes No
designbuild projects
Proposer Evaluation (singlephase vs. twephase
procurement process)
Inherent limitations of the singlghase selection approach No No NoO No No No No

for evaluating desigbuild proposers

Industry concerns related to preparing degigiid
proposals that require extensive technical proposals as | Yes Yes No Yes Yes Yes Yes
of a singlephase procurement process

Extensive time and resource requirements to prepare ar

evaluate RFQs/RFPs Yes Yes Yes Yes Yes Yes Yes

gg;zlrt:gll?l/l C<i)fp Iri;[)ijgezic:gns and bid protests in tphase No Yes No No No Ves No
Selection of Procurement Methods

Lack of a consensus in definitions and the actual practic Yes Yes Yes Ves Ves Ves Ves

various procurement methods among SEADET s




Tablel.4
Opportunities to Enhance Efficiency of Procurement of DeBigitd Projects
Has your state DOT utilized the following opportunities on debigjid projects?

State DOT
Colorado Florida Michigan N'. Utah Virgini a Washington
Carolina

Proposal Evaluation (basis of award)
State DOTs should balance the need between innovation
technicality offered by bestalue pocurement and efficiency]  Standard Standard | Standard Standard Standard Standard Standard
and transparency that can be gained throughdiolwv practice practice practice practice practice practice practice
procurement.

Proposer Evaluation (singlephase vs. twephase procurement

process)
State DOTs should balance the need between qualified bi
and competitive proposals offered by tpbase selection an¢  Standard Standard | Standard Standard Standard Standard Standard
expedted procurement and reduced resource requirement practice practice practice practice practice practice practice
offered by singlephase selection.

Selecton of Procurement Methods
State DOTs should develop and use standard contract Standard Standard | Standard Standard Standard Standard Standard
templates for RFQ and RFP processes. practice practice practice practice pracice practice practice
State DOTs should use consensus evaluation instead of | Utilized on a o Utllized ona Uillized ona Utilized ona
T . . S X : Utilized few projects | few projects | few projects .
individual evaluations, and pass/fail and adjectival scoring| few projects Not ; ; . Utilized on a
. . ) . . ; onafew | /Considered| /Considered| /Consideed .
instead of point scoring for the assessment of ddsigd /Considered | considered . few projects

projects for Future for Future for Future
proposals. for Future Use
Use Use Use

State DOTSs should consider shortlisting Bidders and Utilized
paying stipends to unsuccessful bidders, in order to enhar]  Standard on a few Standard Standard Standard Standard Standard
the chance of receiving higuality proposals ithe practice roiects® practice practice practice practice practice
competitive bid environment. Proj
State DOTs should consider paying sme {0 noRwinning Standard Standard | Standard Standard Standard Standard Standard
teams and should clearly describe their approach towards ractice ractice ractice ractice ractice ractice ractie
acquiring the ownership right of proposers in the RFP. P P P P P P P

*FDOT has changed their standard practice from shortlistifgetams to a long list without any limit on the number of participating désida teams.
teams will carry the qualifications score to the proposal evaluation.phase

However, the qualified




Tablel.5
Challenges Related to Environmental Analysis and Permitting on DBsitgh Projects
Has your state DOT experienced these challenges?

State DOT
Colorado | Florida | Michigan N'. Utah Virginia Washington
Carolina
Identification of Environmental Resources and Coordination with
Environmental Agencies
Regulatory concerns with incomplete design in desbigifd Yes i Yes No Yes Yes Yes
prgects
State DOT relationships with regulatory agencies Yes - Yes Yes No No Yes
Improper identification of resources Yes - Yes Yes No Yes Yes
Impact of Environmental Permitting on project schedule No - No Yes No No Yes
NEPA and Quantification and Mitigation of Environmental
Impacts
Conventional prescriptiveness constraints of NEPA Yes - No No Yes No Yes
Mitigation of NEPA impacts while not limiting innovation Yes - No No Yes No No
Permit agency concerns about pressure from ddsigd teams No - Yes Yes No No Yes
PostAward Environmental Management in DesigrBuild
Contracts
Re(_avaluatlon of the NEPA document triggered by proposed Yes i No Yes No Yes Yes
design changes
Permit modification triggered by proposed design changes Yes - Yes No No No Yes

10




Tablel.6

Opportunities to Enhance Efficiency of Environmental Analysis and Permitting on EBsilghProjects
Has your state DOT utilized these opportunities on ddsigjd projects?

State DOT
Colorado | Florida | Michigan N'. Utah Virginia Washington
Carolina
Identification of Environmental Resources and Coordination with
Environmental Agencies
State DOTslsould partner with, fund positions, or-babitat with Standard i Standard | Standard | Standard | Standard Standard
regulatory agencies practice practice practice practice practice practice
State DOTs sh_ould exa_muaﬂernatlve solutions d_urlng the concey oo dard Standard | Standard Utilized on Standard Standard
phase by clearing additional areas for each environmental speci . - . . a few : .
. . practice practice practice . practice practie
study to allow for innovation projects
State DOTSs should be flexible to utilize several strategies for Standard i Standard Not Not Not Standard
acquiring environmental permits practice practice | considered| considered| considered practice
NEPA and Quantification and Mitigation of Environmental Impacts
Statg DOTs_shoqu add'ﬂgXIblllty to the NE_F_’A QOcume;nt and Standard Standard | Standard Utilized on Standard Standard
special studies by identifying alternative mitigatioragtgies, . - . . a few : .
: . e practice practice practice . practice practice
maximum impacts, and performance mitigation measures projects
State DOTs should establistogrammatic agreements with federe
and environmental agencies to streamline the environmental Standard i Standard | Standard | Standard | Standad | Utilized on a
planning and permitting process and to provide flexibility in the practice practice practice practice practice | few projects
NEPA document
catly on and leave nemtiical permits (0 be atiained by the desigr| Ot .| Stendad| Not | Standard | Not | Standard
buik):l/ team P y 9 considered practice | considered| practice | considered practice
State DOTSs should consider advertising and awarding projects f Considered Not Utilized on Not Not Utilized on a
. ; : for future - . a few . ) .
to the completion of NEPA to expedite project schedule use considered projects considered| considered| few projects

11




Tablel6( cont 6d)

State DOT
Colorado | Florida | Michigan N'. Utah Virginia | Washington
Carolina
PostAward Environmental Management in DesigrBuild Contracts
State DOTSs should consider allowing the dedigiid team to
accept the risk of NEPA revaluations (schedule and cost risks) k| Standard i Not Standard | Standard| Standard Standard
requiring the desighuild team to complete the-myaluation or to practice considered| practice practice | practice practice
provide required documentation for NEPAeealuation.
State DOTSs should consider allowing the dedigiid team to
accept the risk of ob;alnlmy m°d'f.y!”9 envwonmental permits Standard Standard | Standard | Standard| Standard Standard
(schedule and cost risks) by requiring the de&igifd team to . - : . : . .
. D o . practice practice practice | practice | practice practice
complete the permit application and/or modification or to provide
required documentation for the permit modification.
State DOTs should con3|d_er prowdlng Incentives to the dézigd Standard Standard | Standard | Standard| Standard Standard
team to encourage reduction in the environmental impacts of the : - : . : . .
project practice practice practice | practice | practice practice
State DOTSs should require the deskgrild team to have an
environmental management plan and avirenmental compliance | Standard i Not Not Standard| Standard Standard
manager to oversee the environmental impacts of the project ar|  practice considered| considered| practice | practice practice

ensure compliance with permit requirements.
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Tablel.7
Challenges Related to ROW Acquisition on Dedyrild Projects
Has your state DOT experienced these challenges?

State DOT
Colorado Florida Michigan Carolina Utah Virginia Washington

Identification of ROW Impacts and Determination of a
ROW Acquisition Strategy for DesignBuild Projects

Identification of ROW impacts based on incomplete de¢ No No Yes No Yes No i

plans

Management of third party ROW needs No Yes Yes No Yes No -
Execution of ROW Acquisition Tasks

ROWacqus i ti on as the critic No No Yes No Yes Yes -

g/l;rgzlgsement of ROW acquisitions for a large number ¢ No No No No Yes Yes )

13




Tablel.8

Opportunities to Enhance Efficiency of ROW Acquisition on Def3gild Projects
Has your state DOT utilized these opportunities on ddsigjd projects?

State DOT
Colorado Florida Michigan c N'. Utah Virginia | Washington
arolina
Identification of ROW Impacts and Determination of a ROW
Acquisition Strategy for DesignBuild Projects
State DOTs should coordinate project ROW needs with asli
environmental mitigation requirements, tolling infrastructure, and ¢ Strzr;gi;d Stg;ﬂigd Stg;ﬂigd congioc;ere d Stg;ﬂi;d Stg;ﬂi;d -
project needs that may affect ROW P P P P P
State DOTSs should identify project goals and select a ROW acqui Not Not igrzf[ﬁfd Utlngicdvon Standard clJJntlngeec\jN i
strategy that helps achieve them considered | considered : practice .
use projects projects
Execution of ROW Acquisition Tasks
Utilized on
State DOTs should utilize effective ROW management tools N.Ot a few Stanqard N.Ot Standard Stand_ard -
considered projects practice | considered| practice | practice
- Utilized on | Utilized on Utilized
State DOTs should utilize advance acquisitions Utilized ona Stand_ard a few a few Stand_ard on a few -
few projects| practice . . practice ;
projects projects projects
Utilized on Utilized
State DOTs should maintain ownership of ROW acquisition Stand_ard Stand_ard Standard a few Stand_ard on a few -
practice practice practice . practice .
projects projects
. _— Considered
State DOTSs should transfer responsibility for ROW acquisition to tt Not Not for future Standard | Standard| Standard i
designbuild team considered | considered use practice practice | practice

14




Challenges Related To Utilities Coordination and Relocation on D&sidd Projects

Tablel.9

Has your state DOT experienced these challenges?

State DOT
Colorado Florida Michigan N. Carolina Utah Virginia | Washington

Identification of Utilities

Insufficient or inaccurate identification of utility locations Yes Yes No Yes Yes - -

Dispues on determination of utility compensable property righ No Yes No No No - -
Coordination of Utilities

Reluctance of utility owner to work with desidpuild teams No Yes No No Yes - -

Deficiency in addressing utility impacts on environmental No Yes No No Yes ) )

resources and ROW needs
Relocation of Utilities

Unclear determination of responsibility for utility relocations No Yes No No Yes - -

Uncontrollable impact of utility relocations on the project No Yes No No Yes ) )

schedule

Unfamiliarity of desigrbuild teams with utility relocation work No Yes No No No - -

15




Tablel.10

Opportunities to Enhance Efficiency of littes Coordination and Relocation on Desiguild Projects
Has your state DOT utilized these opportunities on ddsigjd projects?

State DOT
Colorado Florida Michigan N'. Utah Virginia | Washington
Carolina
Identification of Utilities
State DOTs should conduct utility engineering and subsurface Utlngzsvon Standard C;grnfslffrfd Standard | Standard i )
engineering activities early in the project development process . practice practice practice
projects use
Coordination of Utilities
State DOTs should cqr_13|der obtaining Memoranc_juhhj;(r{igrstandlng Not Standard Standard Standard | Standard
(MQOUSs) or Master Utility Agreements (MUAS) with utilities as maj . . . . . - -
e g considered| practice practice practice practice
pre-bid utility coordination tasks
State DOTs should consider including utility coordination in des| Standard Standard Standard Standard | Standard i )
build contracts practice practice practice practice practice
St:?\te DOTs should partner W'th.'l.my owners and encourage _des49 Standard Standard Standard | Standard | Standard
build teams to partner with utility owners to create solutions ractice ractice ractice ractice ractice - -
minimize or avoid relocations P P P P P
State DOTSs should coordinate anticipated utility relocations with ¢
project disciplines, especially ROW and environmental planning Stand_ard Stand_ard Stand_ard Stand_ard Stand_ard - -
permitting practice practice practice practice practice
State DOTSs should ensure that contract language is clear to-eddyy Standard Standard Standard Standard | Standad i )
teams on their required role in utility coordination practice practice practice practice practice
Relocation ofUtilities
State DOTSs should consider including utility relocations in the deq Standard Standard Standard Standard | Standard i )
build contract practice practce practice practice practice
B e o b el Mot [ Mot [ No | N [smmead |
) ; considered| considered| considered| considered| practice
reimbursable relocains
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Tablel.11
Challenges Related to Utilizing Alternative Technical Concepts (ATCs) on DBsiidph Projects
Has your site DOT experienced these challenges?

State DOT
Colorado Florida Michigan N. Carolina Utah Virginia Washington
Evaluation and Useof ATCs
D|ff|(_:ulty in maintaining confldentlgllty and fairnes No No No No No ) No
(unbiased evaluation) among the bidders
_Deter.ml nati on of an fie Yes Yes Yes Yes Yes - Yes
in comparison to base design
Excessive resource requirements of the ATC rev Yes Yes Yes Yes Yes ) Yes
process
Significant impacts on NEPA permits, ROW, utilitie
and other dtical areas No No No No No ) No
Conflicts .Wlth Title 23 CFR 636.209(b) (suppleme No No No No No ) No
not substitute base proposals)
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Tablel1.12

Opportunities to Enhance Efficiency of Alternative Technical Concepts (ATCs) on ErgilghProjects

Has your state DOT utilized the following opportunities on debigjid projects?

State DOT
Colorado Florida Michigan N. Carolina Utah Virginia | Washington
Evaluation and Useof ATCs
. Utilized on a Utilized on a
Statg DOTs should provide a standard Process  siandard Standard few projects | few projects Standard Standard
receive, evaluate, anapprove ATCs for desighuild . . . . ) - )
) . . . Practice Practice /Considered /Considered Practice Practice
projects that benefit from innovation.
for Future Use| for Future Use
State DQTS should maintain confldentlallty_durmg | Standard Standard Standard Standard Standard Standard
ATC review process and hold eoe-one meetings wit . . : : . - ,
: : Practice Practice Practice Practice Prectice Practice
designbuild teams.
State DOTs Sh.OUId consider ATCs as a Iear_nlng de_ Considered | Considered Considered Not Considered Not
and an educational tool to engage state engineers i : - )
for future use| for future use| for future use Considered | for future use Considered

process.
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Tablel1.13
Challenges Related to Design Oversight, Design Acceptance, and Quality Management ol liksRrojects
Has your state OT experienced these challenges?

State DOT
Colorado Florida Michigan N. Carolina Utah Virginia Washington
Design Oversight and Design Acceptance
Loss of @ntrol over Design No No Yes No No Yes Yes
Prescriptive design solutions and enforcement of unnecess
strict design oversight by state DOTs No No Yes No Yes ves No
Limited number of professional design specialists in state
DOTs to expedite the process of design oversight and desi No Yes No Yes Yes Yes Yes
acceptance
Fea_r of shrmkln'g publlg engineering workforce déspine Yes Yes Yes Yes Yes Yes Yes
designbuild project delivery system
D|ff|_culty in stipulating the process for design oversight and Yes No Yes Yes Yes No No
design acceptance
Fea_r of je_opard!zmg quality or sacrificing quality for profit in No No No No No No No
designbuild projects
Quality Assurance/Quality Control (QA/QC)
D|f_f|culty_|n identifying a proper QA/QC plan for a design Yes No Yes Yes Yes No No
build project
D|ff|culty in |de_nt|fy|ng critical roles and responsibilities for Yes No Yes Yes Yes Yes Yes
performing major QA/QC tasks
Tlme-cqnsum|ng reviews afte_r contract award that hinder No No Yes No No No No
innovation and expedited delivery
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Tablel.14
Opportunities to Enhance Efficiency of Design Oversight, Design Acceptance, and Quality Management orBDigsigrojects
Has your state DOT utilized the following opportunities on debigjid projects?

formal review.

State DOT
Colorado | Florida Michigan N. Carolina Utah Virginia Washington
Design Oversight and Design Acceptance
State DOTs should facilitate the required cultural shift regari Considered
design oversight andesignacceptance of desigmuild projects| Standard | Standard Standard Standad Standard
. . 4 . ) . for future . ) ) -
and provide opportunities for state DOT engineers to thin| Practice Practice use Practice Practice Practice
designbuild projects as learning experience and not a threat
Whenever appropriatestate DOTs should elocate the projec - - .
design team and state DOT engineers to facilitate coordin Utilized Utilized Not Utilized on a | Utilized on a Utilized on Utilized on a
S - ; . onafew | onafew . : : a few :
and communication and improve the flow of informationlarge : ; considered| few projects | few projects : few projects
: projects projects projects
and complex projects.
State DOTs should either explicitly stipulate what tf
expectations are from the desiguild team regarding desig Standard | Standard | Standard Standard Standard Standard Standard
management or solicit design management plan from the d¢ Practice Practice Practice Practice Practice Practice Practice
build team.
Quality Assurance/Quality Control (QA/QC)
. . I Utilized on a | Utilized ona
State DOTS. shoyld consider transfe_rrmg Q.Q/ (espon3|b|llt|e§ Standard | Standard | Standard | few projects/| few projects/| Standard Standard
to the desigfbuild team and retain quality acceptance i . . : ; . . )
. S Practice Practice Practice Considered | Considered Practice Practice
independent assurance responsibilities for the state DOT.
for future use| for future use
State_ DOTs ShOUId either st|pq|ate requwed_ quality manage Standard | Standard | Standard Standard Standard Standard Standard
plan in the project RFP or solicit proper quality management : : . . : . )
. . Practice Practice Practice Practice Practice Practice Practice
from the desigibuild team.
Whenever appropriatestate DOTs should take advantage
informal or overthe-shoulder design review while requiriff Standard | Standard | Standard Standard Standard Standard Standard
designbuild teams to submit milestone design development{ Practice Practice Practice Practice Practice Practice Practice

20




1.3  Application and Implementation

The challenges and opportunities identified in seven crigicdscan help DOTSs in efficient and
effective implementation of desigwuild. More specifically, proper identification of challenges and
opporunities for efficiency enhancement in critical areas of the ddsigd project development
process can help the state D@thievehigher level of efficiency. The results of follewp
interviews along with examples of actual dedoyild projects, furtheiconfirm that there are
various challenges to desipuild project delivery that can be managed through efficiency
enhancement opportunities. State DOTs with mature désidgh programs can consider
utilization of proposed opportunities as part of thagaing efforts to accelerate delivery of design

build projects, utilize resources more efficiently and optimize their désidd practices.
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14  Potential Best Practices foimplementation Consideration by GDOT
1.4.1 Potential Best Practices f Rragject BDelivery System Selection

GDOT should continue using, maintaining, and updating the standard desighuild selection

tool that systematically evaluates the appropriateness of desidpuild for transportation
projects.

Several State DOTs hadeveloped and utilized a systematic decision support tool that is capable
of capturing the desighuild dynamics and reflecting the project outcomes. This project delivery
selection tool is ableotincorporate several influential criteria in assessingapiFopriateness of
designbuild for the project. The tool should be continuously refined and updated based on
feedbacks provided by experts who implement the tool and document lessons leal@sidrin

build projects.

The following state DOTs have implented this potential best practice:

1 Coloradoi CDOT utilizes a riskbased process to determine if there is a dominant or
obvious choice of project delivery system among the three available choices {adsign
build, desigrbuild, and CM/GC). Using this pross, project delivery system is selected
based on specific project attributes and characteristics. Specifically, in this process, the
appropriateness of each project delivery system is evaluated based on a series of primary
evaluation factors, an initialgk assessment, and three secondary evaluation factors. The
outcome of this process is a Project Delivery Decision Report that describes the decision
about the project delivery system in details.

I Utahi UDOT uses a comprehensive process for selecting eepibpovative project
delivery system for a project. This process evaluates the benefits and risks ofoidsign
build, desigrbuild, and construction managgeneral contractor (CM/GC) using seven

influential factors that have critical impact on the pcojgutcomes.
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1 Georgiai The Georgia DOT has developed a systematic tool for the assessment of
appropriateness of desipuild for a project. This tool is based on a systematic approach
intended to help GDOT perform the critical task of evaluating the apatepess of

designbuild project delivery system for a transportation project.
142 Potenti al B e sPtocuememtoot DesigaBalild Projectsof

GDOT should balance the need between innovation and technicality offered by bestlue
procurement and efficiency and transparency that can be gained through lovbid
procurement.
State DOTs have realized several significant benefits through availability of various procurement
methods for desighuild projects since they have the ability to decide baseldeoprojectspecific
goals and objectives. State DOTs should considerbidwprocurement as a powerful and
transparent procurement method for certain delsighd projects. Lowbid procurement has two
fundamental advantages over besiue procurement irmwarding desigiuild contracts: (a)
offering the highest level of transparency in the selection process; and (b) expediting the process
of contract award. Further, state DOTs can benefit from the advantages-edlbegprocurement
and consider an appnaogte level of innovation and technicality in contract award. Use of best
value procurement provides state DOTs with the flexibility to choose the proposal that brings the
highest degree of innovation and technicality to the project (i.e., added value).
The following state DOTs have implemented this potential best practice:
9 Coloradoi CDOT is authorized to use lelid and adjusted score bastlue procurement,
and any other method the Chief Engineer determines appropriate for-destyprojects.
1 Floridai FDOT has the authority to use a variety of procurement methods, such-as low
bid, adjusted score begalue, desigrbuild hybrid, bestzalue maximum price, and design

build with options for desigbuild projects.
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1 Michigani MDOT has the authority to usevariety of procurement methods, such as-low
bid, bestvalue, fixedcost variable scope, and project specific qualification, for design
build projects.

9 North Carolina NCDOT has the authority to use ldvid and besvalue procurement for
designbuild prdects. The bestalue procurement in NCDOT involves typhase RFQ
and RFP processes.

I Utahi UDOT has the authority to use ldwd, bestvalue, and fixeeprice bestdesign for
designbuild projects depending on the specific goals and objectives of thetprbje
bestvalue procurement in UDOT involves tvphase RFQ and RFP processes.

9 Virginiai VDOT has the authority to use lelid, bestvalue, and fixegprice procurement
on desigrbuild projects. The bestalue procurement in VDOT usually involves tphase
RFQ and RFP processes.

T Washingtoni WSDOT has the authority to use ldwd and besvalue procurement on
designbuild projects. The bestalue procurement in WSDOT usually involves tplvase
RFQ and RFP processes.

GDOT should use consensus evaluationstead of individual evaluations, and pass/fail and
adjectival scoring instead of point scoring for the assessment of designild proposals.

State DOTs have realized significant benefits through utilizing consensus evaluation, and pass/fail
and adjectivalscoring for assessment of desigmild proposals. Consensus rating encourages
discussion among the evaluation committee members. The final rating will be based on inputs from
all members of the evaluation committee and will reflect interactions and slimesi@among the
members. Consensus rating provides an-easpmprehend assessment for the debigjid team

and reduces the chance of bid protests or lawsuits.
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The following state DOTs have implemented this opportunity or considered it for implementati

1 Coloradoi CDOT uses adjectival and point scoring in evaluation of technical proposals.
CDOT has utilized average of individual scores and consensus evaluation fealbest
determination of desighuild proposals on some desibuild projects.

1 Michigani MDOT has utilized pass/fail scoring and consedsased evaluation for
responsiveness evaluation on a few debigild projects.

1 North Carolinai NCDOT uses consensus rating for evaluation of technical proposals.
NCDOT requires the technical reviewromittee to submit an overall consensus technical
proposal score in various categories.

1 Utahi UDOT uses pass/fail scoring and consensus evaluation in responsiveness evaluation
and beswalue determination of designuild proposals.

9 Virginia i VDOT uses onsensus evaluation and group discussions to assign scores to
technical proposals in various categories. VDOT also uses pass/fail evaluations to
determine proposal responsiveness.

1 Washingtoni WSDOT has utilized adjectival scoring and consensus evalu&tion

determine responsiveness of dedigild proposals on some projects.
143 Potenti al B e sEnvirdAmeatal Planaimgsnd Pesnittin@o

GDOT should add flexibility to the NEPA document and special studies by identifying
alternative mitigation strategies, maximum impacts, and performance mitigation measures

State DOTs have realized several significant benefits through considering flexibility in
environmental analysis and permitting. There have fewevaluations of the NEPA or state
environmendl planning documents. Additionally, less upfront work has been required to develop
project plans to clear NEPA or state environmental planning documents since these documents can

be developed utilizing less detailed designs. Debigill teams also prefahis strategy since
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flexibility in NEPA allows them to entertain new design ideas and proposeffestive solutions
for the project.

State DOTSs that have implemented this potential best practice are the following:

1 Coloradoi CDOT defines maximumanticp at ed 1 mpacts i n their
defines the project limits in the environmental planning document.

1 Michigani MDOT documents all potentially affected resources and possible impacts but
does not document a design solutiddDOT dso works to esurethatthe NEPA
document clears areas outside of the anticipated constrémtitpmint thatwill be needed
by the desigfbuild team.

1 North Carolinai North Carolina clears a wide corridor to allow for flexibility in final
design regardless of the projelelivery method (desigbuild or desigrbid-build).

1 Virginiai clears an environmental footprint much wider than anticipated to be required
by the desigfbuild team; anticipated impacts are documented with the flexibility that the
designbuilder can aklr impacts.

9 Washingtori clears an anticipated corridor by describing and quantifying anticipated

approaches to the final design.

GDOT should consider allowing the desigibuild team to accept the risk of NEPA re
evaluations (schedule and cost risks) by retring the designbuild team to complete the re
evaluation or to provide required documentation for NEPA reevaluation.

State DOTs and desighuild teams have realized benefits by requiring the ddsigd team to

update or provide documentation to updtite NEPA document. State DOTs benefit by not
expending resources to update special studies and/or prepare the NEPA reevaluatiorbuidésign
teans benefit as they are able to better control the project schedule as they are not waiting on the
State DOTto update special studies and/or prepare the NEPA reevaluation.

State DOTSs that have implemented this potential best practice are the following:
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9 Coloradoi designbuild team updates special studies and Colorado DOT writes the
reevaluation.

1 North Carolirai designbuild team prepares all special study updates and writes the
reevaluation; North Carolina reviews and submits these documents to FHWA.

9 Virginiai designbuild team prepares all special study updates and Virginia DOT writes
the reevaluation, pesfms additional coordination with regulatory agencies as required,
and submits the reevaluation to FHWA.

I Washingtori designrbuild team prepares all special study updates/d8@OT writes

the reevaluation and submits to FHWA.
1.4.4 Potential Best Practicesd o Righfiof Way Acquisitiono

GDOT should continue to coordinate project ROW needs with utilities, environmental

mitigation requirements, tolling infrastructure, and other project needs that may affect

ROW.

State DOTs have realized benefits of early dowtion with utilities, environmental mitigation

requirements, tolling infrastructure, and other project needs that may affect required ROW.
ldentifying these needs during the projectbds con
delays and chamgorders due to additional ROW requirements being identified after a desidgn

contract has been awarded.

State DOTSs that have implemented this potential best practice are the following:

9 Colorado- coordinates ROW requirements closely with utilityogtions and
environmental mitigation efforts.

i Utahi coordinates upfront with utility owners to identify needs to mitigate this risk.
Utah also obtains and coordinates permits and the NEPA process prior to award of

designbuild contracts to ensure adetp&OW is acquired.
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1 Virginiai performs early coordination with utilities and identifies an anticipated ROW
footprint. This footprint also takes into consideration all mitigation and environmental

permit requirements.

GDOT should select a ROW acquisitiorstrategy that helps GDOT achieve projeckpecific
goals.
State DOTs have several options (depending on State laws) to acquire ROW orbdigdign

projects. These options are:

1 Acquire the ROW using internal resources in advance of advertising and ayuelin
designbuild contract
1 Acquire the ROW using internal resources after award of the dbaifghcontract

1 Require the desighuild team to acquire the ROW needed for the project

Each option has benefits and risks that must be considered with thefgthegroject. Projects
with expedited delivery as the primary goal often have the ROW acquired in advaxpetite
the project to construction, while projects that ha®ROW footprint that is likely to changenay
wait until after the desighuild contract is awarded to acquire the ROW.

Utah DOThas implemented this potential best practasthe following:

9 Utahi conducts a risk analysis on all desigmild projects and selects the ROW

acquisition method that best accomplishes project goals ande®groject risks.

All other State DOTSs thatereinterviewed either acquire all ROW prior to advertising or

awarding a desigbuild contract, or require the desibaild team to acquire all ROW.
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145 Potenti al B e dtility Booalinatian caedRReldcatiordo A

GDOT should continue to ensure that contract language is clear to desid¢nild teams on

their required role in utility coordination and relocations.

Designbuild projects are generally more successful when the State DOT and-bleiiteam

both understand the work the deslgnild team is contractually obligated to perform. Clear
contract requirements allow the deslgnld team to accurately scope and bid these requirements.
Utility coordination and relocation requirements are oftetugberd from the scopes of desibiu-

build contracts and desigruild teams may be unfamiliar with performing this type of work. Clear
contract requirements can help to mitigate this challenge so that all bidding-desgthteams
understand what is reged vs. only those desidiuild teams with experience in these areas.

The following state DOTs have implemented this potential best practice:

1 Washingtoni explicitly states desigbuild team requirements with respect to utility
coordination and relocaticand lists out those requirements.

1 New Yorki provides atable in the contract that identifies all utilities located on the project,
the location of each utility, the planned adjustment or relocation that has been previously
coordinated, and who will be germing the relocation (State DOT, utility owner, or
designbuild team)

1 Minnesotai explicitly states all utility coordination and relocation requirements in the
contract. The contract also states the work that the dbsifghteam is not responsible
for, which aids the desighuild team in limiting their risks and likely reduces the

contingencies in their bids.
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146 Potenti al B e s tAlterRativee cTechnical SCondesr (ATRS) in

DesignBuild Projectso

GDOT should consider ATCs as a learning évice and an educational tool to engage state
engineers in the process.

State DOTSs have realized significant benefits through considering ATCs as a learning opportunity
and an educational tool. The ATC submission and review process enables state DOSretayine
discuss innovative solutions with desiguaild teams. The meetings during the ATC process can be
considered as a learning experience for engineers of the state DOT. Engineers and designers of the
state DOT have the opportunity to discuss new idetdsproposers. The desidiuild team is at

best position to make new design solutions to work since they are at risk for the successful
implementation of new ideas. Being exposed to these new ideas can result in s@fthiaking

and new ways of doingusiness that facilitate the deployment of innovation. In other words, ATCs
are unique learning experiences that can be utilized by the engineers of the starediriar
situations. Interviews with Colorado, Florida, and Utah state DOTs highlightegldtieational
benefits of ATCs for engineers of the state DOT.

The following state DOTs have implemented this potential best practice:

1 Coloradoi CDOT encourages designild teams to recommend alternatives as ACCs
(alternative to basic configuration) and &3 (alternatives to technical requirements).
CDOT has used ATCs and ACCs on several projects and believes that the proposed
alternatives can result in significant innovations with the potential to be used on future
projects.

I Floridai FDOT believes that ATs provide the desighbuild team with additional
flexibility to test innovative ideas on desipuild projects. The office of design in FDOT

has initiated Ainvitation for i nnovationbo
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development and implementation d@finovative solutions in highway design and
construction.

1 Michigani MDOT has utilized ATCs on some desibuild projects and considgit as an
innovative tool with the potential to be used on future projects.

1 Utah i UDOT considers ATCs as beneficialots for engaging DOT engineers in
innovation. For instance, the Diverging Diamond Interchange at Pioneer Crossing and |
15 is an example of an innovative solution that can be considered for future use in design

build and desigibid-build projects.

147 Pot enti al B e s t Desyn ®weetsight, eDssignf Acceptafice, and

Quality Assurance/Quality Control (QA/QC)inDesignBui | d Pr oj ect so

GDOT should facilitate the required cultural shift regarding design oversight and design
acceptance ofdesignbuild pr ojects and provide opportunities for state DOT engineers to
think of design-build projects as learning experience and not a threat.
State DOTs have realized several significant benefits through facilitating the cultural shift so that
state DOT engineers dremployees understand that design development is contractually allocated
to the desigfbuild team and design management is one of the new roles that thellgkigeam
should play. By enabling the cultural shift to the dedigild environment where ¢ghstate DOT
personnel control the process rather than the product, the state DOT can facilitate the formation of
a learning culture inside the Department. As a rethdtengineers and personnel of the state DOT
involved in different phases of the projetdvelopment would think of each desiguild project
as a learning experienemdnot a threat to their positions. Each dedogiiid project can provide
invaluable opportunity for the state DOT engineers to learn from their peers on the private sector.
The following state DOTs have implemented this opportunity:

1 Coloradoi CDOT has been able to overcome challenges regarding design oversight and

design acceptance by facilitating the cultural shift toward a more administrative role for
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the state DOT. CDOT hielves by making the required cultural shift and maintaining
administrative role, the desigwild team has more flexibility in developing and
implementing innovative ideas, which are great learning experiences, on-de#iyn
projects.

9 Floridai FDOT hasmade the cultural shift a long time ago and debigitd has become
the standard way of doing business for FDOT. By establishing trust between the state DOT
and desigrbuild teamsFDOT is able to maintain control over design, preserve quality on
designbuild projects and at the same tinteansfer the responsibility of design to the
designbuild team.

1 Utahi UDOT prefers to have an administrative role and at times partner with the-design
build team to achieve an acceptable design solution. Despite soige deallenges in
accelerated designuild projects, UDOT has made the required cultural shifts and is
utilizing designbuild more frequently.

Whenever appropriate, GDOT should take advantage of informal or oveithe-shoulder
design review while requiring designtbuild teams to submit milestone design developments

for formal review.

State DOTs have realized significant benefits through utilizing expedited informattfaver
shoulder) or milestone formal design reviews. Informal and verbal reviews while desigties

are under progresgsemore suited to the fastack environment of desiguild projects. The state
DOT should focus more on reviewing the QA/QC processes rather than precisely checking every
individual component of design. This strategy igezsally more efficient in projects that QA/QC
activities are transferred to the deslynld team and independent consultants. The state DOT
should also offer their comments on preliminary or final design submittals in a timely manner.
Through interviewsvith several state DOTs and review of dedigiild solicitation documents, the

research team has identified that most state DOTs spend 7 to 21 calendar days to review design
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submittals. To efficiently implement design reviews, the state DOT should alslbpevreview

plan prior to contract award and require the debigifid team to accept the review plan contents.

The following state DOTs have implemented or considered this potential best practice:

1

Coloradoi CDOT recommends informal and ovi#e-shoulderreviews prior to official
design submittals to expedite the review for faster design acceptance. CDOT also requires
60% and 100% milestone submittals for formal reviews.

Floridai FDOT takes advantage of efficient reviews. These reviews are usuallycoeshdu
prior to formal review and help the desibuild team achieve performance requirements

of the contract. Intensive and tirmensuming reviews require extensive time and effort.
FDOT avoids timeconsuming design reviews to the extent possible and esgdésign

build teams to submit milestone review schedules.

North Carolina NCDOT utilizes informal and ovehe-shoulder reviews and also formal

25% and 100% design reviews.

Utah i UDOT utilizes oveithe-shoulder reviews during design development sirice i
enables them to expedite design reviews, especially when the designer, contractor,
reviewers are present at the project location. UDOT also requires the-dadiyjreams

to submit 50% and 90% design packages according to thesfaklished schedule.

Virginia i VDOT utilizes informal reviews prior to formal design submittals. VDOT
usually requires preliminary and final (100%) design submittalformal reviews.

Washingtori WSDOT utilizes informal and ovehe-shoulder reviews and also requires

30%, &%, and 100% milestone submittals for formal reviews.
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CHAPTER 2

INTRODUCTION

In the United States, the needs for expanding ar
and tunnels have been constantly escalating over the past de&8@#s Z013;USDOT 2013).
According to the Report Card for Americads I nfra
roads are in poor or mediocre condition and 42% of the nation's major urban highways are
congested. As a respthotorists pay $67 billion a year or $3@dr motorist in additional repairs

and operation costs. Further, Americans wasted 1.9 billion gallons of gasoline in traffic (an average
of 34 hours in 2010), at a cost of $101 billion per year (ASCE 2013). The U.S. Department of
Transportation (U.S. DOTnd state DOTs across the nation are unable to keep up with the rapidly
rising demand for transportation infrastructure by relying on their traditional project delivery
system. A variety of issues, such as changing economic conditions, delayed fedspaltiation
reauthorization bills, and declining value of fuel taxes, have affected the ability of transportation
agencies to provide adequate budget to expedite delivery for building new capacity and performing
necessary maintenance on existing infrastimec(USDOT 203; Rall et al. 2010).

The delivery of large transportation projects involves a myriad of processes and requires a high
level of coordination among all stakeholders. According to the Federal Highway Administration
(FHWA), project delivery redrs to the implementation of a project, from its inception to the-close

out of construction, with responsibilities that include: estimating and controlling costs; ensuring
the fulfilment of environmental and federal requirements; obtaining adequateifigaand the

overall management of various parties involved in bringing the project to a successful completion
(FHWA, IPD 2013).

The amount of time and resources required to advance a project through the project development
process (i.e. from the initighlanning stages to the completion of construction) is significant.

According to the Government Accountability Office (GAO), while the time required varies with
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the size of the project, its complexity, and the public interest in the project, some prejgtiken

as few as 3 years or as many as 20 years or more to complete (RSG 2007). One of the main reasons
for longer than usual project delivery time is that at different siggejects are pending actions,
approvals or inputs from a number of federadtestand local stakeholders. Hence, projects take
long to complete because there can be many major steps requiring actions, approvals or input from
a number of federal, state, and other stakeholders. In addition, several issues that are internal to
transpatation agencies, such as project priorities, staffing, funding, and communication can affect
the project development process and cause deidglkett and Luther 201)1 Conventional project

delivery requires separating the design and construction precasd@erforming imouse design

by the agency. However, involvement of the private sector in development of transportation
projects can lead to accelerated project delivery and cost savings for the state DOT. There is an
opportunity to enhance project dery by utilizing innovations of the private sector in planning,
financing, design, construction, operation, and maintenance of transportation facilities.

There is a growing challenge between the speed of delivering new transportation capacities and the
rapidly rising demand for transportation infrastructure. The Federal Highway Administration
(FHWA), state DOTSs, and other stakeholders have recognized that the slow pace of project delivery
leads to increased costs, inefficient resource allocation, rskwerall economic vitality, and

guality of life. Therefore, there have been significant efforts at the national and state levels to utilize

innovative project delivery systems to expedite project delivery.
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2.1  Development of Innovative Project Deliery Systems

The FHWA has been allowing state DOTSs to utilize innovative project delivery systems since the
introduction of the special experimental project No. 14 (3EP il nnovati ve Contract
1990. According to the DesigBuild Institute of Ameica (DBIA), as of 201345 State DOTs

across the U.S. are authorized to use ddsigial and several are experimenting with construction
manager gener al contractor (CM/ GC) proj-ect del i’
Build Contracting: FinalRél6 became effective on January 9, 20
state DOTs have evolved. Innovative practices for project delivery help state DOTs expedite

delivery of projects and overcome the challenges of traditional project delivery. Howewamydeli

of projects by innovative approaches is not without hurdles. State DOTs with maturehiekign

programs have encountered various issues and challenges that can hinder and delay delivery of
designbuild projects. State DOTs with mature designild programs constantly look for

appropriate ways to optimize their current processes for project delivery. These State DOTs need

to identify best practices and opportunities in various areas of project delivery and develop
strategies that can help them delidesignbuild projects more efficiently.

The U.S. DOT and the FHWA encourage state DOTs to utilize innovative practices and
opportunities to enhance the efficiency in delivery of transportation projects. IntB@1IBHWA

formed the Every Day Counts (ED@ijtiative with particular focus on deployment of innovation

aimed to improve the process of transportation project delivery with the emphasis on the following

key goals (EDC 201):

1 Shortening project delivery
1 Enhancing the safety of U.S. roadways

1 Proteting the environment

Shortening project delivery and accelerating project delivery is a major component of the EDC

initiative, designed to help the U.S. DOT and state DOTs deliver projects sooner so that the public
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can enjoyt h e p rbengfies (BDE @024). To achieve the objectives identified in the EDC
initiative regarding accelerated project delivery, the EDC initiative specifically recommends

implementing the following innovative practices (EDC 2812

1 Shortening project delivery toolkit: A toolkihat includes ideas for using flexibilities in
the law and not duplicating efforts in the planning and environmental review process.
9 Accelerated project delivery methods: Innovative contracting practices that should become

the standard way of doing business

On July 6, 2012, the Moving Ahead for Progress in the 21st Century Act @4ARas signed
into law by President Obama. MAH is the first longerm highway authorization enacted since
2005 and represents a milestone for the U.S. economy since it sunfdse transportation
programs at over $105 billion for fiscal years (FY) 2013 and 2014 (FHWACQOWVRAP-21 is
supposed to guide the growth and devel opment of
by transforming the framework for investmen#$AP-21 has specific focus on accelerated project
delivery. More specifically, Title | (C) of Division A, is dedicated to accelerated project delivery
in federalaid highway programs. Regarding this critical isghe law states the following (H. R.
4348 123, Division A, Title I, Subtitle C, 2012):
fi é(1) itis in the national interest for the U.S. DOT, State DOTSs, transit agencies,
and all other recipients of Federal transportation fuhds
(A) to accelerate project delivery and reduce costs
(B) to ensurehat the planning, design, engineering, construction,
and financing of transportation projects is done in an efficient and
effective manner, promoting accountability for public investments
and encouraging greater private sector involvement in project
financing and delivery while enhancing safety and protecting the

environmerég 0

37



It can be noticed that accelerated project delivery, and efficient and effective process for developing
transportation projects are critical components in EDC and fBFSeveral mvisions of MAR
21 are designed to reduce project delivery time and costs while protecting the environment (FHWA
201Z). The main reason for the great deal of focus on accelerated project delivery is long
completion time for transportation projects. Thexex growing challenge between the speed of
delivering new transportation capacities and the rapidly rising demand for transportation
infrastructure. Regarding this critical issydAP-21 states the following (H. R. 4388123,
Division A, Title I, SubtitleC, 2012):

il é (2) delay in the delivery of transportation projects increases project costs,

harms the economy of the United States, and impedes the travel of the people of

the United States and the shipment of goods for the conduct of coranderce
The main ofective of Subtitle C of MAF21 is to devise solutions for the existing challenges in
delivery of transportation projects. These improvements are designed to enhance economic growth
and increase resource utilization in a timely manner, while protectingntneonment. To better
implement these improvementhe U.S. DOT in particular the FHWAIs suggested to identify
innovative solutions and better ways to deliver transportation projects. Followed by enactment of
MAP-21, the FHWA endorsed a second wa¥énaovative solutions to state, local, and regional
agencies as well as to the design and construction industries through EDC 2. Two of the innovative
solutions of EDC 2, the desidnuild and the construction manager general contractor (CM/GC)
project devery systems, focus on expediting the delivery of transportation projects, a critical
component of MAR21.
The U.S. DOT and FHWA recommend the smart use of innovative project delivery systems, such
as desigrbuild, to improve efficiency and effectivenestk developing transportation projects.
However, state DOTs are challenged with several issues to expedite the delivery ebdigdign
projects, in order to fully utilize the entire potential benefits of dekigltl project delivery system.
Delivery of cesignbuild projects is a complex process that involves challenges in various critical
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areas, such as desibaild project selection, procurement process, environmental analysis and
permitting, rightof-way (ROW) acquisition, utilities relocation, altervat technical concepts
(ATCs), design oversight, design acceptance, and quality management. The critical issue for state
DOTs is to identify opportunities in each area to overcome the challenges and improve efficiency
of designbuild project delivery. Thenajor problem is to identify and understand critical barriers

and bottlenecks in major phases of developing desigid projects, such as processes for design

build project selection, procurement, environmental analysis and permitting, utilities relpcatio
ROW acquisition, design oversight, design acceptance, and quality management. Enhancing the
understanding of state DOTSs in these areas is required to optimize existing processes -of design
build project delivery. Best practices and innovative solutiorexpedite project delivery should

be identified and analyzed by state DOTS, in order to enhance the efficiency and effectiveness of
project development using the desiguild project delivery system. Studying challenges in
developing desigiuild projectsand identifying opportunities to enhance the efficiency and
effectiveness of existing processes for delivering delsigil projects are the subjects of this

research project.
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2.2 Research Objective

The overarching objective of this researctoidevelop a guidebook for the Georgia DOT (GDOT)
to expedite the delivery of desidmiild projects, enhance the efficiency of the department, and
achieve higher levels of performance and compliance with transparency, legal, and statutory

expectations. Sgific objectives of this research are:

a) ldentify challenges in critical areas of the project development process (from planning to
closeout) that can delay project delivery schedule, increase project delivery cost, or hinder
innovation and integration iproject delivery

b) Propose opportunities for efficiency enhancement and document solutions in each critical
area to overcome the challenges of desigiid project delivery

c) Develop a begpractices guidebook for GDOT to show how the effective adoption of
efficiency enhancement opportunities can help GDOT overcome the challenges and

expedite the delivery of desidwild projects
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2.3 Overview of the Research Process

To achieve the research objectives, comprehensive literature review and conltgsis amal
structured interviews/erechosen as the research method. Specific research tasks are designed in

order to achieve the research objectiae follows:

1 Conduct a comprehensive literature review regarding the dbsifgh project delivery
system
1 Review the current practice of desimild project delivery system in state DOTs across
the U.S.
9 Scan and interview desigruild programs in 4 State DOTs: Michigan, North Carolina,
Utah, and Washington State
1 Perform content analysis of desiguild projectdocuments (i.erequest for qualifications
(RFQs), request for proposals (RFPs), interim reports, and project rgv@wdentify
innovative solutions to expedite project delivery
1 Identify challenges and opportunities to enhance efficiency of the staierDd@livery of
designbuild projects in the following seven critical areas:
o0 Designbuild project selection
o Procurement
o Environmental analysis and permitting
0 ROW acquisition
o Utilities coordination and relocation
0 Alternative technical concepts (ATCs)
o Desgn oversight, design acceptance, and qualisurance/quality control
1 Perform followup interviews with desigbuild programs in 4 State DOTs (i.e. Michigan,

North Carolina, Utah, and Washington State) to validate the challenges and opportunities
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The findings and products of these research tasks are presented in the followin@Qluagesr 3
provides a review of innovative project delivery systems in the U.S. Chapter 4 presents the findings
of in-depth study of desighuild programs in 4 state DOTs (iMichigan, North Carolina, Utah,

and Washington). The seven critical areas of the project development process are presented in
Chapter 5 tcChapterl2 with efficiency enhancement opportunities as a set of propositions under

each area of consideration. &ily, Chapter 12 presents the conclusions of this research.
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2.4  Significance of thisResearch

This research builds upon the goals and objectives defingldwng Ahead for Progress in the

21st Century ActNIAP-21) and theEvery Day Couts (EDC) initiatives to expedite the delivery

of transportation projects and efficiently use the resources for the public benefit. Thelddisign
project delivery system when selected appropriately can provide state DOTs with antihoest

efficient dternative for delivery of transportation project. The M2P legislation and the EDC
initiatives both recommend the use of alternatives to the traditional ewsifpuild project
delivery system for accelerated project delivery. Furthermore, the legisiand the FHWA
recommend that state DOTs should Adevelop and a:
project delivery and deliver their projects more efficiently. Several state DOTS, such as the Georgia
Department of Transportation (GDQTaveused desigiuild to expedite project delivery and
facilitate innovation in theirespectivestates. While desigrbuild is a relatively new concept for

some state DOTs, those DOTs with mature debigid programs, such as GDOT, have been
seeking new wayto optimize their business processes to enhance the efficiency of their-design
build programs.

Considering the challenges and issues of ddsigid project deliverythis research is concerned

with improving the overall efficiency of state DOTstiansprtation project deliveryEnhancing

the efficiency of desigibuild project delivery will enable state DOTSs to: (1) improve the decision
making process for desigwild project selection; (2) accelerate lengthy and inefficient
environmental analysis and rpdtting processes; (3) establish appropriate processes for
procurement of qualified desigwild teams; (4) accelerate ROW acquisition and reduce property
acquisition costs; (5) improve utilities coordination and accelerate their relocation; (6) establish
appropriate processes for consideration of innovative ideas and alternative solutions for design and
construction; and (7) improve design oversight, design acceptance, and quality management

practices in desigbuild projects.
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CHAPTER 3
REVIEW OF TRADITIONA L AND I NNOVATIVE

PROJECT DELIVERY SYSTEMS

In this chaptera review of traditional and innovative project delivery systems that are in use by
state DOTs across the U.S. is presented. The thorough review is intended to describe the
organization structure of diffent project delivery systems and relations and contractual obligations

of different contract parties in delivery of projects. The review includes the traditional -thédign

build, CM/GC, desig+build and variations of desigouild project delivery systems
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3.1  Traditional Project Delivery

The traditional desighid-build project delivery system, involves competitively bid construction
contracts that are based on complete and prescri
archite¢s and engineers and/or design consultaAtsQ 2011). Desigrbid-build projects by

nature are delivered through a sequential approach that starts with planning and scope development,

which later form the final project design, and continues with desigelai@went and finalization

along with permit acquisition and several other responsibilities. In dbgiguuild, the state DOT

assigns the responsibility of design and construction to separate parties as skigunei3.1

below.

Public
Owner

Designer Contractor

Figure3.1

Organizatioal Structure of DesigiBid-Build

The state DOT and the designer are responsible for the accuracy and the validity of the project
design. The procurement of the contasidh this project delivery system is mainly based on the
total construction costSince most of the required responsibilities in desighbuild project
delivery should happen in sequence, delivery of these projects is associated with longer overall
schaelule and possible changes in total project costs, not to mention claims and disputes resulting
from changeordersand design errors and omissions. State DOTs, the FHWA, the federal
government, and other stakeholders have recognized that the slow pagjectfdalivery leads to

increased costs, inefficient resource allocation and risks to overall economic vitality and quality of
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life. Conventional approaches to project delivery have proven to be insufficient in dealing with the
emerging challenges to strained project delivery. Since state DOTs have significant backlogs

of needed projects but little financial means to advance them to the next step, innovative project
delivery has become an active tool for state DOTSs that can mitigate the effects afotimmstiost

increasewhich isescalating at rates higher than those of the inflation.
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3.2 Innovative Project Delivery

INnthe mMdl 800s many statéds dadowtqaud remenfis owo pr ot ec
improper practices by agen es. -bheofilrewuirements on public pr
the public money was invested at the best possible way. In 1938, the Federal Aid Highway Act set

the stage for the interstate highwayprsoceasesm and
for construction and major reconstruction projects. The 1968 Federal Aid Highway Act required

that construction contracts be awarded competitively to the contractor which submits the lowest
responsive bid. The mandate to award the contractsonlyb he basi s of Al owest 7
was set forth in 23 U.S.C. 112 of the 1968 Federal Aid High#ety In 1990, the FHWA

established the Special Experimental Project Number 14-{8EPInnovative Contracting. This

act allowed state DOTSs to test andhleiate a variety of approved innovative project delivery

systems, such as desibnild and CM/GC. In 1998, the Transportation Equity Act for the 21st

Century (TEA21) became the new authorization legislation for the nation's surface transportation

prograns. Included in TEA21 was Section 1307 (c), which required FHWA to develop and issue

regul ations describing the approval Buildt eri a an
Contracting: Fi nal Rul ed was pubR40OZamekebdcarmen t he f ¢
effective on January 9, 2003. As for the CM/GC project delivery sydtegne is no current

statutory authority in effect.

Since 1990, a number of transportation agencies (as owners, sponsors, or contracting agencies of
highway projects) &ve been experimenting with a wide range of innovative project delivery

systems aimed at lowering cost and time to develop highway construction and rehabilitation

projects, while maintaining or improving the quality of delivered projects. By placing sicgea

functional responsibilities (e.g., design, financing, operations, and maintenance) under a single

contract, innovative project delivery systems can take several forms that differ in the degree to

which the private sector assumes responsibility aloity) #he associated riskszigure 3.2

47



summarizes innovative project deliveries into 5 project delivery systems, construction
manager/general contractor (CM/GC), dedigiild, desigrbuild-operatemaintain, desigouild-
finance, and desighuild-financeoperatemaintain.

Increasing Private Responsibility

Design ) DesignBuild-
Build- Des_lgn Finance

Operate Bl Operate

Maintain e Maintain

Design
Bid-Build

Traditional
Project
Delivery

Innovative Project Delivery

Figure3.2

Continuum of Private Sector Involvement in Project Delivery Systems

3.2.1 Construction Manager/General Contractor Project Delivery System

The CM/GC project delivery system allows a public owner to engage aafjeoatractor as the
construction manager during the preconstruction phase to provide preconstruction services, such as
design, constructability, pricing, and scheduling input (FHWAD 2013). Since the construction
manager (CM), who will later becomeethgeneral contractor (GC), is responsible for the
performance of all constructienelated activities, this project delivery system is also known as CM
atrisk. As shown irFigure3.3, the organization structure of CM/GC is similar to the traditional
designbid-build project delivery system where the public owner signs two separate contracts with

a designer and a contractor, respectively.
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Public
Owner

Designer CM/GC

Figure3.3

Organizatioral Structure of CM/GC

The CM/GC process is broken down into two phases. The first phase, the design phase, allows the
CM/GC to work with the designer and the project owner to identify risks, provide costs projections

and reine the project schedule. As the design nears completion, if the owner and the construction
manager are able to negotiate a Aguaranteed max
project based on the defined scope and schedule, they sign a camstaaitract and the

construction manager then becomes the general contractor. CM/GC allows state DOTs to remain

active in the design process while assigning risks to the parties most able to mitigate them.

Table3.1 summarizes the responsibilities in the CM/GC project delivery system.

Table3.1

CM/GC Roles and Responsibilities

Financial

Own Design  Build O&M Responsibility

CM/GC Public  Public Private  Public Public

There are advantages to using the CM/GC project delivery system. Since contractor has valuable
proven experience doing the actual construction, they can offer innovations and best practices as

the owner6és consul tant i mddchHedule dsksofthg projgett Eatye s s t o
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contractor involvement in the design process allows the owner to consider employment of
innovations and best practices, assist in the design process, and make informed decisions regarding
the project cost and scheduFurthermore, public owners can understand the risk and explore risk
mitigation options with feedback provided by the contractor. The contractors can also provide
constructability reviews for the designer to produce better designs that reduce isenesutcion

and prevent change orders that can lead to future claims, disputes and cost or schedule overruns.
3.2.2 DesignBuild Project Delivery System

Designbuild is a relatively new project delivery system that is growingly applied or considered by
stae DOTSs. Procurement consists of selecting a desigid contractor that is responsible for both
design and construction (FHWHMD 2013). As shown inFigure3.4, the public owner only signs

a single contract wltthe desigrbuild team who is responsible for the both design and construction

activities.

Public
Owner

Design
Builder

Sub

Designer Contractor

Figure3.4

Organizatioal Structure of DesigiBuild

In the desigrbuild process, state DOT identifies what it wato be constructed, accepts proposals,
and selects the desipuild team to assume the risk and responsibility for design and construction

tasks. The desighuild team is involved early in the design process, so the designer can tailor plans
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todesiglbui | d teambdbs capabilities fr obuldtearewito nset .
increased flexibility to be innovative, along with greater responsibility and risk for the majority of
the design work and all construction activities. On the other hanowiter takes the responsibility
for financing, operating, and maintaining the projécible 3.2 summarizes the allocation of

responsibilities in a typical desidpuild contract.

Table3.2

DesigrBuild Roles and Responsibilities

Financial

Own Design Build O&M Responsibility

Design

; Public Private Private Public Public
Build

Designbuild shortens the project duration, in several ways. The desigghteam has flexibity

in selecting design, materials, and construction methods based on available equipment, workforce,
and other resources. The designld team also works closely with the designer to share their
expertise, in order to reduce the risk of design ermadstlae need for redesign, which can add to

the project cost and can delay the project. Allowing the ddsigd team to tailor the project
design and applying appropriate innovative solutions provide flexibility for the dbsifthteam

to manage and cqmansate for cost increases in one area through efficiencies in another. Trust and
teamwork between the designer and the contractor allows for greater collaboration and innovation,
and accelerated project delivery, and often results in improved projedtygltals shown that
through desig#build, the state DOT can reduce project duration sometimes by 1 to 2 years (FHWA
IPD 2013).

Designbuild provides opportunities for significant cost savings and safety improvement. For
example, shortened project duoats reduce labor costs and safety risk associated with the

maintenance of traffic or work zones. As of May 2012, there are only three State DOTs (Oklahoma,
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Nebraska, and lowa) that have not received legislative approval to use theldglsigroject
delivery system for transportation projects (DBIA 201R8gure 3.5 illustrates the current design

build state laws for transportation projects.

Design Build authority

is fully authorized
Design Build is authorized
with certain limitations

. Design Build is not
specifically authorized

Figure3.5
DesignBuild State Laws for Transportation Projects in 2012

(Copyright ofDBIA 2013

With the primary designer and the contractor working as a team, scheduling considerations can be
addressed up front, often leading to more efficient project implementation. Sige-deild team

has the ability to compress the project delivery schedule by creating an overlap between design and
construction activities or starting the construction process before the design is finalized. This is a
major advantage of desigdnild compaed with the traditional desigpid-build project delivery

system where design and construction phases bwisindertaken in sequence. Twtudies
involving over 600 desigbuild projects in the private sector showed a 30% increase in project
delivery sped and 6% reduction in unit cost compared to Design Bid Build projects (Gransberg

and Barton 2007). This timgaving advantage makeesignbuild project delivery systerthe
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prime candidate for projects where fasick implementation is a priority (Tourat al 2011).

Designbuild has proven to be a successful Project Delivery System for implementing
transportation projects. The FHWAildEffeQiviiieés Report
St udy 0 c o nesignbuildecdn reducathe project dediry duration (by as much as 14%)

and may produce project savings while maintaining the same level of quality as the traditional
designbid-build project delivery system. Nevertheless, several state DOTs were still facing

regulatory barriers to the adoptiof desigrbuild project delivery system.
3.2.3 DesignBuild-Operate-Maintain Project Delivery System

Designbuild-operatemaintain is a project delivery system that combines the design and
construction responsibilities of the desigmild project delivey system with operations and
maintenance (FHWAIPD 2013). Procurement consists of selecting a debigild contractor that

is responsible for design, construction, operation, and maintenance of the project. As shown in
Figure 3.6, the public owner only signs a single contract with the ddsigid team who is
responsible for all design and construction and@mm operation and maintenance activities.

Public
Owner

Design
Build Team

Designer Subcontractor Operator

Figure3.6

Organizationabtructure of DesigBuild-OperateMaintain
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In the desigrbuild-operatemaintain process, the state DOT identifies what it wants to be
constructed, defines how it would like to see the facility being operated and maintained (e.g., level
of service and acceptable performance), accepts proposals, and selects thbuildstgam to
assume the risk and responsibility for not only design and construction service but afssriong
operation and maintenance activities. The debigitd team, wib is also responsible for operations

and maintenance, is involved early in the design process in order to provide an opportunity for the
designer to tailor plans to the capability of the desigild team from the operations and
maintenancestandpoint. Theefore, the desigbuild-operatemaintain team should consider the
long-term operations and maintenance requirements during the process of design and construction.
The major difference between desigmild and desigibuild-operatemaintain is the considdian

of long-term performance requirements. New objectives will be introduced in the drsidgn
operatemaintain project delivery system, for instance, enhancing thetewngperformance of the
constructed facility and reducing the total life cycle adsdesigning, building, and operating the
facility. The desigrbuild-operatemaintainteam has also the flexibility to be innovative, along
with the greater responsibility and risk for the majority of the design and construction activities and
all the opeation and maintenance responsibilities. The owner, however, still keeps the
responsibility for financing the projedable3.3 summarizes the allocation of responsibilities in a

typical desigrbuild-operatemairtain contract.

Table3.3

Rolesand Responsibilities in Desigduild-OperateMaintain

Own  Design Build Operate & Maintain Finance

DesignBuild  Public Private Private Private Public
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3.2.4 DesignBuild-Finance Project Delivery System

In designbuild-finance, one contract is awarded for design, construction, and full or partial
financing of a facility (FHWAIPD2013). As shown irFigure3.7, organization structurs similar

to that of desig#build with additional shorterm financing functionality.

Public Owner

DesignBuild Team

(short-term financing)

Designer Subcontractor (s)

Figure3.7

Organizationabtructure of DesigiBuild-Finance

In designbuild-finance, the responsibility for loAgrmmaintenance and operations of the facility
remain with the public owner. This approach takes advantage of the efficiencies ofluglsign
while allowing the public owner to completely or partially defer financing during the construction
phase of the preft. Table 3.4 summarizes the allocation of responsibilities in a typical design

build-finance contract.

Table3.4

Rolesand Responsibilities in DesigBuild-Finance

Own  Design Build Operate & Maintain Finance

Design-Build ~ Public  Private  Private Public Public/Private
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Designbuildf i nance can be motivated by the owner 6s

to defer payment for the project. In case of cash flow constraints, the public owner identifies what
level of funding is available for the project at the time the procurement is released, and requires the
designbuild team to finance any development cost in excess of that amount over a specified period
of time. In case of the desire to defer payment, thdiguotwvner issues a procurement asking the
designbuild team to provide the cost for developing the project today, with the payment of that
amount promised at a later time. The dedigild team may use different approaches to finance

the cost of project delopment. In some cases, the dedigild team provides seffnancing to

cover design and construction costs until the public owner is able to repay them. In the other
approaches, the desigpild team finances the costs through existing commercialtdiees or

uses a combination of sdlhancing and borrowing. Whenever there is a need for substantially
large financing amount over a long period of time, the desigid team may arrange project
specific financing tools.

The benefits of desighuild-finance are similar to those of desigmild, in that the public owner

can capitalize on the efficiencies of having the debigild team undertake both design and
construction activities. In desigmuild-finance, shorterm financing of all or a portion ahe

project is assumed by the private sector. This allows the public owner to advance the construction
of the project prior to assembling all the funding required for the project. The drsid+inance

model is particularly beneficial when there ishaigterm gap in financing that can be overcome

by the desigrbuild team. Therefore, the public owner can expedite project delivery despite its

shortterm shortage in financing capacity.
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3.2.5 DesignBuild-Finance-Operate-Maintain Project Delivery System

In designbuild-financeoperatemaintain one contract is awarded for design, construction,
operation, maintenance, and full or partial financing of a facility (FHW® 2013). As shown in
Figure 3.8, the orgaization structure is similar to that of desigmild-operatemaintain with

additional financing (shoitierm or longterm) functionality.

Public Owner

DesignBuild
Team (ShortTerm
or Long-Term
Financing)

Designer Subcontractor(s) Operator

Figure3.8

OrganizationaStructureof DesignBuild-FinanceOperateMaintain

Similar tothe designbuild-operatemaintain project delivery system, in the desiild-finance
operatemaintain project delivery system, the designld team is responsible for losigrm
operations and maintenance of the facility. This apgrdakes advantage of the efficiencies of
designbuild-operatemaintain, while allowing the public owner to completely or partially defer
financing of the project. The public sector takes advantage of the financial resource of the design
build team to finace the project. Financing can be complete or partial andtshnorior longterm.
Therefore, desigbuild-financeoperatemaintain project delivery system attempts to combine the
advantages of both desifmild-operatemaintain and desighuild-finance poject delivery

systems.
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Table3.5 summarizes the allocation of responsibilities in a typical ddsigja-financeoperate

maintain contract.

Table3.5

Rolesand Responsibilities in DesigBuild-FinanceOperateMaintain

Own  Design Build Operate & Maintain Finance

DesignBuild  Public Private Private Private Public/Private
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CHAPTER 4
STATE OF PRACTICE OF DESIGN BUILD IN MICH IGAN, NORTH
CAROLINA, UTAH, AND WASHINGTON STATE

DEPARTMENTS OF TRANSPORTATION

The research team conductedistured interviews with the representatives from four state DOTs
that are the forefront of using Desibuaild for transportation projects. These four state DOTs are
Michigan DOT (MDOT), North Carolina DOT (NCDOT), Utah DOT (UDOT), and Washington
State DOT(WSDOT). This process helped research team better understated state of practice in
using desigfbuild project delivery system for transportation projects and gain further
understanding of the experiences and opinions of key participants in-bedyprojects. Prior to

the interview with the representative from each State DOT, the research team prepared a
guestionnaire (shown in Appendix I) that included a series of questions concerning the state of
practice of desigibuild in the respective State DOTswell as a series of questions directly related

to the topic of this research project. The findings of thidgapth study are presented in this chapter.
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4.1  State of Practice of DesigfBuild in Michigan DOT

4.1.1 Background

Michigan State does not haspecific legislation that authorizes the use of the ddsigjia and the
construction managkgyeneral contractor (CM/GC) project delivery systems. since the Michigan
DOT (MDOT) has nayuidelineson the desigibuild project delivery systemhe usedesignbuild
project delivery system is governed by FHWA guidelinegitle 23, CFR 636 Desigrbuild
Contracting. The use of desipuild project delivery systeiy the Michigan DOT ivased on the
individual needs and merits of the project, and is subject fwroagl by the Michigan

Transportation Commissidffransportation DesigBuild Users Group 2009
4.1.2 Innovative Project Delivery Systemsn MDOT

Based on the goals, funding, and risks associated with the project, MDOT has different options for
project déivery. Below, we explain the project delivery systems that are approved or proposed but

not yet approved by MDOT.
4.1.3 Approved Innovative Project Delivery Systems
The following project delivery systems are approvedanedoeing usedy MDOT:

91 DesignBuild: Desigrbuild project delivery system is a project delivery method that
combines two usually separate services into a single contract. With -tbeslidjproject
delivery system, MDOT executes a single contract for both architectural/engineering
servicesand construction. The Desidpuild entity may be a single firm, consortium, joint
venture, or other organization assembled for a partiputect.

1 DesignBuild-Finance: Desigibuild-finance augments a typical Desifuild project by
transferring the fiancing of the project to the Desifpild private sector partners. In this
approach, projects can be partly or wholly financed by the private sector partner and are

compensated by MDOT at a future point as defined iml#ségnrbuild-financecontract.

60



In 2008 MDOT awarded 2 pilot desighuild-financeprojects. The desighuild team is required

to provide the funding for the projects throughout construction. MDOT began making relatively
small payments when the projects reached substantial completion édtlban payment for the
balance of the contract being made more than two years after the completion of the project. These
Designbuild Finance projects were completed in 2009, well ahead of the intended 2012 timeline.

If a designbuild-financeproject delvery systems desired, MDOT should have extensive early
coordination with the financial and contracting industries to verify if the project could be financially
viable. Additionally, if federal funds are intended to be used, FHWA must be in agreentant to
funding concepts. MDOT states the following advantages and disadvantages forbdégign

financeproject delivery systems:

1 Advantages in addition tdesigrbuild:

o Potential cost savings by constructing the project early through the annual inflation

of construction costs

0 Reduce maintenance costs and increase safety benefits due to the road, structure,

or facility being constructed in an earlier fiscal year than originally planned

0 Job creation and economic stimulus due to a project being construatedanier

fiscd year than originally planned

o Provides the ability to build a project needing improvements in an earlier year

O Designbui |l d Finance does not i mpact MDOTOGSs

0 Depending on the payment structure, a Debigitld team has a vestenterest in

completing a project quickly if payments are tied to project completion
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1 Disadvantages in addition to Desiunild:

o Designbuild Finance may limit the number of Desiguild teams that can pursue

a project

o The financial market is constantighanging; potential Desigouild Finance
projects may be viable today but not in the near future; this unknown factor makes

a programmatic approach to utilizing Desigumild Finance difficult

o Potential cost increases due to the Desigiid team financinghe contract for a

period of time

o Designbuild Finance projects may take projects from a future fiscal year into a
current year this can leave a gap in the future program causing an undesired

economic impact to designers and contractors

The following prgect delivery systems are proposed but not yet approved by MDOT:

91 DesignBuild Finance Operate and/or MaintailDesignbuild-finance operate (or
maintair) (DBFOM) projects, commonly known gmiblic-private-partnershipgPPPs or
P3s) andpublic private venttes(PPVSs), transfer specific design, construction, financial,
operational, and maintenance responsibilities to the private sector partner for a specific
period of time. The P3 contractual agreement between MDOT and the private partner

clearly defines thémits of the responsibilities between both parties.

1 ConstructionManager AtRisk The department in aonstruction management at risk
(CM@Risk) project has a direct contract with an architectural/engineering (A/E) firm and
a separate contract with a camstion company. The construction company is the
construction manager (CM) for the project. The A/E firm designs the project, and the A/E

firm and the CM are contractually required to work together during the design phase in
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order to create a project thiat potentially less expensive and is quicker and easier to

construct.

Nationally, CM@Risk procurements have been used on a very limited number of transportation
projects and minimal information is available on the success of these projects. Until addditiona
information is available, recommendations for use at MDOT will not be provided. If MDOT
identifies a candidate for a CM@Risk transportation project, contact the Engineer of Design to
discuss the potential benefits and drawbacks. CM@Risk is consideeggenmental method by
FHWA and their SERL4 program must be followed to receive approval for using federal funds on

the project.
4.1.4 DesignBuild Project Delivery System in MDOT

MDOT does not have a specific manual or guideline for innovative projéeeigesystems. The
information in this section is gathered from dedigiild RFPs and memorandums of understanding
and strictly wekbased material.

The implementation of the desipuild project delivery system in MDOT is through the following
steps:

1. Initial project selection

2. Contact theengineer of design

3. Initial scope verification and risk analysis

4. Determination of procurement methods

5. RFQ process (for twstep procurement only)

6. RFP development and preliminary engineering activities
7. Advertisementind award

8. Design and construction activities
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Designbuild project delivery is typically tailored for large construction projects (greater than $10
million) but can be utilized on smaller projects. MDOT states the following advantages and
disadvantages fahe desigrbuild project delivery system:

Advantages of desigbuild:
1 Risk primarily owned bylesigrb ui | d t eam, except for designat
1 May shortercompletion time by overlapping design and construction
1 Much earlier obligation of federéinds

9 Stipend payment allows for the department to keep ideesivedfrom unsuccessful

proposers
1 Construction can begin before all design details are final
1 Greater innovation in selecting design, materials, and construction methods
1 Reduced claims due design errors
9 Accelerated response time and dispute resolution through a team effort
1 Single point of contact for quality, cost, and schedule from design through construction

1 Ability to use twostep and/or Best Value project award selection critehigh evaluates

the qualifications of the Desigouild team
1 Reduced or eliminated conflicts arising from a difference in design and actual conditions

1 Can use various procurement options that are beneficial to the needs of the project (i.e.,

shortlisting, Low Bid, Best Value Selections, etc.)
Disadvantages of desigwild:
9 High learning curve because Desigmild changes stakeholders' roles

9 Difficult to anticipate staffing needs due to the piaoeal design submittals
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1 Large time commitment is neededrdn MDOT PM and other key stakeholders

I Parties are more familiar with traditional methods

9 Bidding process more expensive for Deslgrild teams

1 Coordination is more challenging due to faster pace

1 Low Bid projects without a shetfisting process tend tgield a project that utilizes

minimum standards

1 Small dollar Desigsbuild projects tend to have higher costs

1 Heavy reliance on consultants

In addition, MDOT considers the following project types as preferred and undesirable candidates
for designbuild:

Proffered candidates for desidpuild:

T Projects thatr acleldd oobeeXipaditt ed

1 Projects that allow for innovation in the design and construction efforts

1 Projects with funding deadlines where traditional De®gihBuild delivery may not be

able to achieve these dates

1 Projects where traditional delivery processes cannot meet the project demands

1 Emergency projects

1 Projects with a clearly defined scope, design basis, and performance requirements

1 Projects with low possibility for significanbange during all phases of work

1 Projects with low risk of unforeseen conditions
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1 ITS projects involving software development or integration and/or rapidly changing

technologies
1 Projects with a complete National Environmental Policy Act (NEPA) process
1 Prgects with limited utility relocation

91 Projects that require minimal or no righftway acquisition; FHWA approval is needed if

all anticipated righbf-way is not acquired at the time of fund obligation
1 Projects greater than $10 million

1 Projects that aautilize Best Value procurement or other methods tailored to benefit the

specific needs of a project

1 New alignments, widening, reconstruction, and rehabilitation projects with a clear scope

of work
Undesirable candidates for desiguild:

1 Projects withcomplicating issues, such as utility conflicts, rigftway acquisition,

hazardous materials, wetland and environmental concerns, or other unresolved issues
1 Major bridge rehabilitation/repair projects with significant unknowns

9 Urban construction/reconsiction with major utilities, major subsoil, righf-way, or

other major unknowns
1 Rehabilitation projects of movable bridges
1 Significant and/or undefined third party requirements
9 Standalone sewer pump station projects

1 Areas of work without establistlestandards and specifications, or indefinable outeome

based performance standards
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According to desigiuild project data provided by MDOT webpage, MDOT has procured 12
designbuild projects since 200%igure 4.1 illustrates the distribution of the number of design

build projecs procured since 2@

[EnN
o

Number of Projects

N D O X

Figure4.1

Number of Desigtbuild Projects Procured by MDOT Since 2009
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