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F o r e w o r d
Stephen J. Andrle, SHRP 2 Deputy Director

“Elected officials and the public are demanding that highway projects be delivered 
both faster and in a more environmentally friendly manner. If we are going to meet 
both expectations, our profession will need to change the way we develop projects. 
The SHRP 2 Capacity program developed a collaborative decision-making process 
that is based on sound research and will serve as the new way of doing business in 
highway project development in the 21st century.”

—  Neil Pedersen, Former Administrator, Maryland State Highway Administration,  
and Former Co-Chair, SHRP 2 Capacity Technical Coordinating Committee

role of Capacity Project C01 in SHrP 2

SHRP 2 was intended to address the most critical needs associated with the nation’s highway 
system. One of the critical needs identified was being able to provide highway capacity in sup-
port of the nation’s economic, environmental, and social goals, and Congress specified the  
Capacity focus area as one of four focus areas for SHRP 2. Projects to expand highway capac-
ity were frequently having difficulty obtaining approvals in a timely manner. In the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU) 
of 2005, Congress accepted TRB Special Report 260 (1), which specified the following goal for 
the Capacity focus area: “Develop approaches and tools for systematically integrating environ-
mental, economic, and community requirements into the analysis, planning, and design of 
new highway capacity” (emphasis added).

SHRP 2 Project C01, A Framework for Collaborative Decision Making on Additions to 
Highway Capacity, describes foundational research for the SHRP 2 Capacity program. Its 
scope spans long-range transportation planning, corridor planning, project programming, 
and environmental review and permitting. The project provides a framework for collabora-
tive decision making by identifying 44 decision points that are common or similar across 
all states and metropolitan planning organizations (MPOs). On the basis of research from 
23 successful complex capacity-expansion projects, it was recognized that at each of these 
points, collaboration is usually required to get the sign-off of key decision makers; it was a 
common characteristic of the successful process followed in each of the projects. The frame-
work that was developed is used to organize the case study information on decision making, 
gathered under Capacity Project C01, according to the point in the highway delivery process 
where it is most useful. The case study material in this report is organized by preselected 
topics likely to be of use to the reader. However, because of the magnitude of the number 
of topics to which the case study material could apply, the information is also available 
in a searchable, web-based form: Transportation for Communities—Advancing Projects 
through Partnerships (TCAPP; http://www.trb.org/Main/Blurbs/166046.aspx). The full case 
studies are provided in TCAPP and on the SHRP 2 website (http://www.trb.org/Strategic 
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HighwayResearchProgram2SHRP2/Pages/Case_Studies_in_Collaboration_373.aspx). Note 
that TCAPP has since been renamed PlanWorks and will be made available under that name 
by the Federal Highway Administration (FHWA).

About This report

This report describes a decision-making framework that supports collaborative business 
practices for reaching decisions on how to add highway capacity when it is deemed neces-
sary. The framework consists of the key decision points in the various processes at which 
approvals are required to advance. This framework provides structure for all the insights 
from the 23 case studies in which collaborative methods were successful in achieving con-
sensus and delivering needed highway capacity expansions. The report summarizes the find-
ings from these case studies, discusses barriers and how they were overcome, and describes 
how technologies were used to assist in reaching decisions. The report concludes with a 
description of the web tool, now called PlanWorks, which helps practitioners diagnose their 
business practices that either require or would benefit from collaboration. The collaborative 
entities include state and local transportation agencies; FHWA, including division offices 
and resource centers; the public; nongovernmental organizations; state resource agencies; 
and federal environmental regulatory agencies.

reaching decisions That deliver Capacity

The demographic, social, and economic forecasts through the middle of the 21st century 
indicate that additional highway capacity will be needed, and experience indicates that col-
laboration and compromise will be needed to achieve it. Over the next four decades, the U.S. 
population is expected to grow by 40% to 420 million in 2050 (2). Between 1985 and 2005, 
vehicle miles traveled increased 80%, but lane miles increased only 4% (2), thus consuming 
much of the highway capacity built during the Interstate construction period. It is estimated 
that an 80% expansion—an additional 173,000 Interstate lane miles—will be needed to 
meet the demand for car and freight travel through the middle of the century (3). In addi-
tion, the population is not expected to grow evenly but to cluster in megaregions (2). The 
demands on highway capacity in these regions will be particularly great.

Although much of the projected expansion of highways involves only widenings and 
upgrades, the public demands that we get the most out of our existing highways through 
better operations and management before they will consider supporting expansion. There 
is also an expectation to do more than just mitigate impacts. Transportation agencies are 
expected to be stewards of the environment with respect to natural habitats, wetlands, air 
quality, and greenhouse gas emissions. In addition, the agencies are expected to enhance 
communities, delivering transportation capacity that people want and that makes their 
communities more desirable places to live. Because many interests are represented, finding 
the most appropriate solutions only gets harder. The price for failure to work together is 
endless redo loops in the planning and design processes, lawsuits, delays, and cost escalation.

Many of the strategies involved are familiar: consultation, ecological approaches to miti-
gation, practical or context-sensitive design, broad-based performance measurement, envi-
ronmental justice, integrated corridor management, rightsizing, integrating planning and 
the requirements of the National Environmental Policy Act (NEPA), commitment tracking, 
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and others. “Systematically” is emphasized because these strategies are often not woven into 
the planning and programming processes.

Transportation agencies today are charged with faster delivery of the right transporta-
tion solutions. To speed project delivery and have the flexibility to consider nontraditional 
solutions, the entire organization needs a systematic approach to collaboration, ensuring 
that the right people are engaged at the right time with the right information. The collab-
orative decision-making framework provides this systematic approach. It is delivered as a 
web-based resource that can be used as a troubleshooting guide or a road map to changing 
a business process.

How do we translate the most successful of these practices into business as usual? How 
can 50 states and more than 350 MPOs, at least six federal agencies and their many regional 
offices, and hundreds of state environmental organizations do this efficiently and repeat-
edly? And should they? What is the business case for this approach from all perspectives? 
Will a transportation or environmental agency be better off if these strategies are adopted? 
The case studies on which the framework is based and eight subsequent pilot tests of Plan-
Works indicate that agencies would be better off.

Planworks

The framework is made accessible as an integrated web-based resource designed primarily 
for practitioners. As noted above, it identifies key decision points in four phases of transpor-
tation decision making: long-range transportation planning, corridor planning, program-
ming, and environmental review and permitting. Key decisions are those that require review 
and approval from higher levels of authority or a consensus among diverse decision makers 
before the project can advance. They effectively link the many steps of planning and project 
development. Many key decision points are common to most transportation agencies. Some 
are defined by law; others follow established practice.

The framework offers detailed information for each key decision point, such as the 
following:

•	 The outcomes of each key decision point;
•	 The decisions made at each key decision point;
•	 The roles and responsibilities of the formal decision makers;
•	 Stakeholders or project champion roles and relationships;
•	 Supporting data, tools, and technology;
•	 Planning processes other than transportation;
•	 Primary products of the step; and
•	 Associated case studies of effective practices.

Integrating the research

The decision-point structure underpinning PlanWorks serves a larger purpose as well. The 
results from 10 other SHRP 2 studies were integrated into PlanWorks over a four-year period 
as each was completed. The decision points provide the organizational structure for these 
SHRP 2 products by calling the user’s attention to them at the point or points in the highway 
delivery process where the information is needed and by making it all accessible through a 
general search.
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The products and outcomes of other SHRP 2 research are integrated into the framework 
to strengthen the basis for decisions about when, where, and how much capacity is needed; 
what the economic impacts will be; and how to build capacity in ways that enhance com-
munities and the environment. These products include the following:

•	 A customizable performance measurement framework with links to key decision points 
and case studies of expedited decision making.

•	 Guides for integrating freight demand, greenhouse gas emissions, land-use issues, and travel 
time reliability performance measures into transportation planning and programming.

•	 Tools for estimating the economic impact of new capacity; for implementing an ecosys-
tem approach to environmental review and permitting; for determining driver responses 
to congestion and pricing; and for analyzing the effect of operations, technology, and 
design on highway capacity.

•	 Strategies for linking community vision to transportation decision making; for minimiz-
ing disruption by managing construction at corridor and network levels; and for improv-
ing freight demand models and data.

•	 Major advances in travel demand modeling that will be sensitive to policies such as pric-
ing, telecommuting, time and route choices, and mode selection.

Along with the collaboration tools, the research outcomes of these other SHRP 2 projects 
collectively map a route to decisions that deliver highway capacity.

references
1. Special Report 260: Strategic Highway Research: Saving Lives, Reducing Congestion, Improving Quality of Life. 

TRB, National Research Council, Washington, D. C. 2001.
2. Transportation for Tomorrow: Report of the National Surface Transportation Policy and Revenue Study Com-

mission. December 2007. http://transportationfortomorrow.org/final_report/.
3. PB Consult, Inc., Cambridge Systematics, Inc., A. E. Pisarski, and K. E. Heanue. Future Options for the National 

System of Interstate and Defense Highways. Task 10 Final Report. Prepared for National Cooperative Highway 
Research Program Project 20-24(52), May 2007. http://onlinepubs.trb.org/onlinepubs/trbnet/acl/
NCHRP_20-24_52task10_NCHRPFinal.pdf.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://transportationfortomorrow.org/final_report/
http://onlinepubs.trb.org/onlinepubs/trbnet/acl/NCHRP_20-24_52task10_NCHRPFinal.pdf
http://onlinepubs.trb.org/onlinepubs/trbnet/acl/NCHRP_20-24_52task10_NCHRPFinal.pdf
http://www.nap.edu/22851


C O N T E N T S

 1 Executive Summary
 1 Contribution of Case Studies
 2 Framework Design

 5 CHAPTER 1  Introduction

 7 CHAPTER 2  Approach
 7 Contribution of Case Studies
 10 Insight from Practitioners

 11 CHAPTER 3  Barriers to Delivering a Project or Program
 11 Cross-Phase Issues
 11 Lack of Integration with External Factors
 12 Insufficient Involvement of the Public
 13 Insufficient Engagement of Agency Partners
 13 Turnover and Loss of Key Leaders
 14 Funding Constraints
 14 Challenges in Solution Screening
 15 Data Availability

 17 CHAPTER 4   Success Factors That Foster  
a Collaborative Process

 17 Manage Risks
 20 Use a Context-Sensitive Approach
 22 Link Phases of Transportation Decision-Making Process
 25 Integrate Transportation, Land-Use, and Environmental Issues
 27 Structure Decision Making/Use a Formal Process
 28 Use Performance Measures and Evaluation Criteria
 30 Collaborate with Agency Partners and the Public
 32 References

 33 CHAPTER 5  The Collaborative Decision-Making Framework
 33 Moving Beyond Individual Barriers and Success Factors
 33 Structuring the Framework Around Key Decision Points
 36 Building on the Key Decision Points
 36 Using the Framework
 38 Reference

 39 CHAPTER 6   The Web Tool: Transportation for Communities—
Advancing Projects through Partnerships

 39 Description of TCAPP
 43 Beta Test Release of TCAPP
 43 Future Expectations for TCAPP

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


 44 CHAPTER 7  Conclusion

 45 Appendix A.  General Strategies from the Case Studies for Working Well with  
Agencies and the Public

 52 Appendix B. Technology and Transportation Decision Making

 65 Appendix C. Project Methodology

 79 Appendix D.  Supporting Material for the Collaboration Assessment Component of 
the Web Tool

 84 Appendix E. Bibliography

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


1

“Effective and efficient delivery of transportation improvements” has become a mantra in the 
transportation profession. This desire has been supported by legislative mandate to become 
more inclusive of broader interests and needs at the earliest possible time. Successful plans and 
projects have demonstrated that if everyone is brought into the discussion of how to support 
transportation system needs, the right solutions will be found. This means the right solution 
the first time.

The implementation of transportation improvements has a profound impact on quality of 
life. Although there is universal recognition of the value of a robust transportation system, the 
agencies responsible for delivering the transportation system often meet with resistance because 
of environmental, social, or financial impacts. Transportation decision making must combine an 
interest in the efficiency and effectiveness of the transportation system with an interest in quality 
of life. The perceived interest in one at the expense of the other by individuals or groups has often 
resulted in stalled or eliminated improvement projects that are actually needed by all.

The research conducted for this project indicates that at least part of the answer to delivering 
the necessary capacity with increased environmental and community integration lies in system-
atically institutionalizing collaborative decision making. It is essential to have the right people at 
the table at the right time with the right information to make good choices that will stand up to 
scrutiny. Collaboration among decision-making partners, as well as stakeholders, has one essen-
tial commonality: involvement is based on what matters to them. It is not necessary that the 
interests are common to all, but rather that the importance of individual interests are acknowl-
edged, respected, and included in the process. This report describes a flexible and adaptable 
Collaborative Decision-Making Framework (CDMF or Framework) that provides specific infor-
mation on how to support collaborative decision making within existing laws and regulations.

Contribution of Case Studies

From a real-world perspective, 23 case studies provide examples of and data about successful 
collaborative decision making. The selected case studies represent a diverse group of highway 
planning and projects ranging from a simple bridge reconstruction to a full corridorwide plan-
ning program. Eight case studies focused specifically on solution screening—possibly the most 
complex and difficult component of transportation decision making.

In addition to identifying successful examples of collaborative decision making, the case 
studies provide:

•	 Key findings regarding the transportation decision-making process;
•	 Barriers that agencies frequently face; and
•	 Factors that significantly contribute to a project’s success.

Executive Summary
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2

In the case study examples, decision making varied considerably when it came to timing—some 
processes took considerably longer and several required a redo. Environmental and community 
impacts and the general lack of integration of transportation decision making with other processes, 
such as land-use planning, stood out as significant barriers. Other barriers included lack of collabo-
ration across the phases (i.e., long-range planning through environmental review) of transporta-
tion decision making, turnover and loss of key leaders, funding constraints, challenges in solution 
screening, and insufficient involvement of both partner agencies and the public.

The success of many projects is traced to a number of contributing factors. They include the 
following:

•	 Responding well to a proactive approach or a sense of urgency, especially when delays were 
beyond agency control;

•	 Making an effort to link long-range transportation planning and project development;
•	 Using corridor planning to bridge the scale difference between long-range and project planning;
•	 Following a structured decision process;
•	 Having effective project management skills, specifically identifying and managing risk;
•	 Having leaders and project champions, within the political arena or business structures;
•	 Developing and using context-sensitive solutions; and
•	 Having technology support, performance measures, and evaluation criteria.

The case studies also reinforced the perception that available funding and political support 
can either propel a project forward or significantly hold it back. A strong environmental ethic 
was commonplace—whether that happened through early coordination with resource agencies 
or by taking an ecoregional approach to project delivery.

Collaboration was a consistent theme throughout the case studies. State departments of trans-
portation (DOTs) and their project stakeholders collaborated in a variety of ways. Emphasis was 
placed on compromising to reach consensus, employing skilled facilitators, and thinking cre-
atively about how best to engage others. Collaborative processes were often well-organized and 
structured. Collaboration was encouraged by showing flexibility and responsiveness, working 
early with advocacy groups, and taking advantage of opportunities that otherwise might have 
been overlooked.

To systematize the successful practices embodied by the cases, the fundamentals of each approach 
needed to be extracted and incorporated into a widely applicable framework built around key deci-
sion points. Practitioners are eager for examples of successful practices that they can use to enhance 
their own decision making. However, case studies have their individual contexts, and even the most 
carefully documented case does not provide sufficient insights on how to collaborate successfully in 
other situations. A further difficulty for individual practitioners is finding the time and resources to 
extract useful and applicable information from this vast case study literature and hone it to support 
the unique process in which they work. These problems are addressed in the CDMF by delivering 
the case study and supportive material in a searchable, web-based format organized around decision 
points in the planning, programming, environmental review, and permitting processes. Table ES.1 
identifies how the Framework addresses the major barriers identified in the case studies and incor-
porates the success factors. A description of the actual design of the Framework follows the table.

Framework Design

The Framework is a set of 44 key decision points common to all states. This structure is useful 
for organizing the insights found in the case studies, as well as for practitioners to perform a gap 
analysis by comparison with their existing process. The Framework was designed by groups of 
professionals working together as peers, bringing knowledge from different processes and per-
spectives. Their charge was to imagine how it could work. The final design of the Framework is 
the result of their collaboration.
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3   

To make the Framework applicable to the entire universe of transportation participants, the 
structure had to be somewhat generalized. Individual agency procedures must fit under the col-
laborative umbrella without requiring wholesale upheaval of the current process. For this reason 
the Framework is organized to support collaboration leading up to key decision points that 
require approval from a higher level or external authority, need consensus among decision mak-
ers, or are required by law or regulation. The philosophical basis of the Collaborative Decision-
Making Framework is that by institutionalizing collaboration at key decision points, collaboration 
in the supporting technical process will follow. Exactly how collaboration is implemented will 
vary from state to state or region to region.

The Framework is a structure of key decisions beginning with the initiation of a long-range 
plan (LRP) and concluding at a Record of Decision (ROD) in the environmental review process. 
Between these two milestones are many key decisions that can be grouped into individual areas, 
or phases, of transportation decision making: long-range planning, corridor or subarea plan-
ning, programming, and environmental review merged with permitting. The Framework is built 
on the foundation of decision processes in the case studies, addresses the major barriers, and 
incorporates the success factors identified in the case studies; it was refined and vetted through 
practitioners’ workshops. Each key decision contains extensive information for practitioner use. 
The basic information captured at each key decision answers three main questions:

•	 Who are the collaborative decision-making partners?
•	 What information do the decision makers need?
•	 How does the technical process support making the decision?

Engaging with the Framework in its entirety is not necessary or even advisable. It is possible 
to select a series of individual key decisions, either within a phase or across phases, to address a 
particular challenge or need. Examples of these applications include linking long-range planning 
and the National Environmental Policy Act (NEPA), project streamlining, and stakeholder col-
laboration. In addition, the web tool offers a collaboration assessment that both practitioners 
and stakeholders can use to evaluate their transportation decision-making processes and find 
strategies for improvement. As practitioners become more familiar with the tool, new applica-
tions can be designed to support any individual process or need, providing professionals support 
tailored to their individual process.

Table ES.1. How Framework Addresses Major Barriers and 
Incorporates Success Factors

Barrier Identified in Case Studies Applicable Solutions from Case Studies

Cross-phase issues •	 Link phases of transportation decision making
•	 Structure the decision-making process

Lack of integration with external 
processes

•	 Use a context-sensitive approach
•	 Integrate transportation, land-use, and environmental issues

Insufficient engagement of the public and 
agencies

•	 Collaborate with agency partners and the public

Turnover and loss of key leaders •	 Structure the decision-making process

Funding constraints •	 Manage risks

Challenges in solution screening •	 Use performance measures and evaluation criteria
•	 Link phases of transportation decision making

Data availability •	 Link phases of transportation decision making
•	 Integrate transportation, land-use, and environmental issues
•	 Structure the decision making
•	 Collaborate with agency partners and the public
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Because the Framework is an organizing structure for data that supports collaboration, more 
data will be added over the life of the second Strategic Highway Research Program (SHRP 2) and 
perhaps beyond. Other SHRP 2 Capacity research projects provide support and enhancement of 
the Framework. Research topics that will be integrated into the Framework include performance 
measurement, economic impacts, visioning, greenhouse gas emissions, freight mobility, and 
system reliability, among others.

The Framework has the ability to transform individual business processes in transportation 
agencies by driving collaboration back into the small steps of making decisions. A change in busi-
ness process will result from voluntary organizational evolution as more experience and success 
are achieved. What may begin as an interest in the selection of alternatives during environmental 
review may migrate back into the planning phase to the collection of scenario information. This 
can only happen when the full transportation decision-making partnership is engaged with the 
necessary support to make the right decisions.
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Things were not going well. The report being delivered on 
progress made was accurate and supportive, but no one was 
buying it. Sixty or seventy public involvement sessions, and he 
had never seen the people in this room before. The policy 
makers were obviously anxious, feeling unprepared for what 
was going to happen next. A year and a half of study activity 
was about to go up in flames.

Although the details may be different, almost everyone in the 
transportation profession can recall a situation in which they 
felt just like this. Interestingly, this specific incident ultimately 
resulted in a strong example of a collaborative corridor study. It 
happened in Los Angeles, California, and the result of this effort 
created an agreement among the primary partners to jointly 
fund the environmental review necessary to keep the project 
moving—as long as it was conducted the way the project leader-
ship had learned would work.

This particular corridor study to identify needed improve-
ments along I-710 into the Port of Los Angeles initially pro-
gressed in a way that would be familiar to most practitioners. 
The correct steps were in place, the technical analysis was led 
by a major consulting firm with strong expertise, the public 
involvement plan was robust and the outreach inclusive; 
however, as the study progressed, the stakeholders did not 
feel heard. They could not perceive that the decision mak-
ers were representing their interests. The staff had provided 
all the necessary information to make a sound, defendable 
decision, but the concern of most interest to the stakehold-
ers was not captured. That interest was the toxic effect of 
diesel emissions and its impact on the quality of life in the 
region.

A pivotal moment came at one particular meeting, when 
everyone recognized that a major change needed to occur to 
save a much needed corridor study. The project direction and 
decision-making structure had to change dramatically, and 
that change needed to be communicated to the stakeholders 
immediately. In that meeting, the decision makers crafted the 
guiding principles that led the project forward: the creation 

of two stakeholder committees, new consultant support, and 
a new process for collecting public input. The recommended 
improvements along the corridor were universally supported 
and moved quickly into the environmental review process. 
The decision-making partnership that led the study commit-
ted $5 million to support environmental review, carrying 
through the outreach and involvement efforts that had sup-
ported the corridor study to that point.

This example and many others make clear that “redo loops” 
are all too common in transportation decision making. How-
ever, with growing needs and shrinking funding, the redo 
loop is simply too expensive. “Effective and efficient delivery 
of transportation improvements” has become a mantra in the 
profession. At the highest level, this desire has been supported 
by legislative mandate to become more inclusive of broader 
interests and needs at the earliest possible time.

The redo loop is only one example of the risk associated 
with failure to fully collaborate with partners and stakehold-
ers. A lack of collaboration with decision-making partners 
can make it more difficult to obtain the supporting actions 
needed to fully implement the project alternative. This is 
most often an issue with the resource agency partners that 
provide the regulatory approval necessary for implementa-
tion. However, it may be just as meaningful if local land-use 
agencies fail to adopt a land-use policy or plan in support of 
the transportation improvement. Stakeholders in the general 
public often find the transportation decision-making process 
confusing and frustrating, which leads to mistrust of the 
transportation agency. This lack of public trust may not be 
apparent until late in the process; if decisions must be revis-
ited at that point, inefficiencies and delays in project delivery 
may result.

The goal of this research is to take successful practices in col-
laboration, like the new direction taken in the I-710 case, and 
pair them with the ideas and experience of stakeholders and 
partners of the transportation decision-making process to 
build a systems-based, transparent, well-defined framework 
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collaboration. Chapter 2 provides brief descriptions of the case 
studies along with a summary of the overall approach to 
developing the Framework. The barriers and success factors 
that were the most prevalent in the case studies or the most 
widely applicable to the Framework are discussed in Chap-
ter 3 and Chapter 4, respectively. Chapter 5 is a description of 
the Framework and a demonstration of how the barriers and 
success factors were used as foundational material for the 
Framework design; the chapter also contains a database of key 
decisions from the case studies and input from practitioner 
workshops. The Framework, as well as the tools and applica-
tions developed to support its use, will be available in a pub-
licly accessible web tool to be completed in 2010. The structure 
and expectations for the tool are described in Chapter 6.

for consistently reaching collaborative decisions on transpor-
tation capacity enhancements. This involves bringing the right 
people into the transportation decision-making process at 
the right points, to find the right solution the first time. The 
Collaborative Decision-Making Framework (Framework or 
CDMF) is the outcome of this vision.

The Framework was developed from 23 in-depth, detailed 
case studies of innovative practices in collaborative transporta-
tion decision making, six workshops bringing together part-
ners and stakeholders of the transportation decision-making 
process, and an extensive process of review and refinement. 
The case studies were used to identify barriers and success 
factors to collaborative transportation decision making, as 
well as the specific elements of a project or plan that support 
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Most transportation professionals would say they are interested 
in collaboration. They often cite two reasons: (1) an interest in 
the efficiency and effectiveness of the transportation system, 
and (2) an interest in quality of life. There are good examples in 
practice of how collaborative approaches benefit the transpor-
tation decision-making process by supporting both of these 
interests. In fact, case study examples contribute to the belief 
that collaboration is a key ingredient in successful transporta-
tion projects. But what makes these situations successful when 
so many others are not?

The Framework is meant to be a useful tool that advances the 
state of the practice in transportation decision making. One 
way of achieving that goal was to use actual case studies and 
input from practitioners to identify the barriers, success factors, 
and structure of successful collaborative decision making in 
practice. By using case studies and input from practitioners to 
build the Framework, the Framework speaks to real needs and 
helps implement collaborative practices on a broad scale.

Contribution of Case Studies

The development of the Framework began with the collection 
of case study examples of collaboration in all phases of trans-
portation decision making. The initial list of cases to consider 
represented several hundred examples. Ultimately, 23 case 
studies were selected, providing geographic diversity, a bal-
ance between planning and project development examples, 
and special focus on solution screening.

To capture detailed information that would help in devel-
oping the Framework, the case studies were categorized  
as comprehensive cases, phase cases (planning and project 
development), and solution screening cases.

•	 Comprehensive case studies examine the entire transportation 
decision-making process, starting with concept development 
in a planning study (long-range, corridor, or subarea) 
through project planning, design, and permitting.

•	 Phase case studies focus on just one phase of the overall pro-
cess, to better extract detailed information on key decision 
points. Specifically, planning phase case studies focus on long-
range planning, corridor planning, or visioning processes. 
Project development/permitting case studies focus on the 
National Environmental Policy Act (NEPA) process, design, 
and permitting. Phase case studies were intended to help 
gather in-depth information about the data, analyses, pro-
cesses, and tools that support technical and policy decisions, 
and to yield detailed information for each decision point.

•	 Solution screening case studies focus on one of the most dif-
ficult aspects of transportation decision making—the selec-
tion of a preferred option from all those considered. These 
case studies span all phases of transportation decision mak-
ing (including visioning) but focus solely on the solution 
screening process within each phase. The innovative use 
of technology for solution screening was a key factor in the 
selection of these cases.

A brief summary of each case study is provided below. The 
case studies, in their entirety, are available online at http://
www.trb.org/StrategicHighwayResearchProgram2SHRP2/
Pages/Case_Studies_in_Collaboration_373.aspx.

Comprehensive Case Studies

•	 Utah I-15 NOW. Utah DOT’s primary objective for the 
Interstate 15 New Ogden Weber (I-15 NOW) improvements 
was the fast and effective delivery of upgrades. Accelerated 
Construction Technology Transfer (ACTT) workshops and 
a design-build approach along with supplemental legislative 
funding streamlined the project development process.

•	 US-24 New Haven, Indiana, to Defiance, Ohio, Environmen-
tal Impact Statement (EIS) Transportation Development Pro-
cess. The US-24 corridor runs between Ft. Wayne, Indiana, 
and Toledo, Ohio, as a largely rural facility, providing a 
crucial link to the Port of Toledo. Ohio DOT followed a 
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Federal Transit Administration (FTA), Sound Transit, King 
County, and local governments joined to assess improve-
ments needed in the I-405 corridor in Seattle. As a pilot study 
for improved transportation decision making, Reinventing 
NEPA developed solutions through a programmatic EIS.

•	 New Jersey Route 31 Integrated Land Use and Transporta-
tion Plan. New Jersey DOT (NJDOT) embarked on one of 
its first efforts to respond to the state’s smart growth prin-
ciples within the project EIS through collaboration with 
Flemington Borough and Raritan Township.

•	 Colorado STEP UP. The North Front Range Metropolitan 
Planning Organization (NFRMPO) partnered with Colo-
rado DOT and FHWA to pilot an integrated planning project 
called STEP UP, which was aimed at getting early involve-
ment of resource agencies. This effort was supported by 
interactive web-based geographic information system (GIS) 
technology. Colorado DOT is pursuing statewide availability 
of this type of technology interface.

•	 Binghamton Transportation Plan. The Binghamton Metro-
politan Transportation Study (BMTS) in New York State 

nine-step collaborative process to streamline environmen-
tal review, as depicted in Figure 2.1.

•	 Colorado US-285 Corridor. This project is a highly successful 
example of planning and development of additional highway 
capacity in an area with significant environmental issues. The 
project planning process combined project development, 
environmental review, and solution screening into a single 
interactive and highly collaborative process.

•	 Texas Kelly Parkway. This corridor study aimed at develop-
ing a new highway in San Antonio in response to the closing 
of the Kelly Air Force Base. The project highlights the rela-
tionship between economic redevelopment initiatives and 
local participation. It catalyzed the community through 
direct involvement in developing project criteria and in 
screening design alternatives.

Planning Phase Case Studies

•	 Washington I-405 Corridor Study. Washington State DOT 
(WSDOT), Federal Highway Administration (FHWA), 

Source: US-24 New Haven to Defiance Draft Environmental Impact Statement, Ohio Department of Transportation, July 2003. 

Figure 2.1. US-24’s nine-step transportation development process.
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Solution Screening Case Studies

•	 Caltrans’s Corridor System Management Plan. California 
Department of Transportation’s (Caltrans’s) corridor system 
management plans (CSMPs) focus transportation planning 
efforts on the use of all facilities within an urban corridor. 
The process is used during corridor planning to select a pre-
ferred congestion management strategy. The CSMP for I-880 
in Alameda County was based on a series of performance 
measures in three key areas: mobility, reliability, and safety.

•	 Florida’s Efficient Transportation Decision-Making Process. 
Florida’s Efficient Transportation Decision-Making (ETDM) 
Process is the transportation planning process Florida uses 
to accomplish early agency participation, efficient environ-
mental review, and meaningful dispute resolution. The 
process involves screening transportation projects during 
long-range planning and programming. The ETDM Process 
is supported by an Internet-accessible interactive database 
and mapping application called the environmental screening 
tool (EST).

•	 Idaho’s Transportation Vision 2033. See above: Investigated 
as both a planning phase case study and a solution screen-
ing case study.

•	 Puget Sound Regional Council’s VISION 2020 and Regional 
Transportation Improvement Program Policy Framework. The 
Puget Sound Regional Council (PSRC) in Washington estab-
lishes regional policy direction for both transportation and 
land use. The 2002 Regional Transportation Improvement 
Program (TIP) Policy Framework established regional policy 
direction and project selection criteria to ensure that trans-
portation projects selected to receive federal funding through 
PSRC are consistent with the regional long-range growth 
management plan (VISION 2020) and the regional long-
range transportation plan (Destination 2030).

•	 Sacramento Area Council of Government’s Blueprint Project. 
The Sacramento Region Blueprint is the result of a vision-
ing effort spearheaded by the Sacramento Area Council of 
Governments (SACOG) in California. The blueprint iden-
tifies the region’s preferred growth strategy. I-PLACE3S, 
a land-use projection visualization tool, was used to help 
compare different growth scenarios. The blueprint is cur-
rently being used in programming to guide the selection of 
transportation projects for placement on the metropolitan 
transportation plan (MTP) 2035.

•	 I-69 Trans-Texas Corridor Study. The I-69 Trans-Texas 
Corridor encompasses 15 sections of independent utility 
(SIUs). The Texas DOT proposed a tiered environmental 
review of the project. The first tier of the process (Tier 1) is 
under way and will select a preferred corridor(s) for the 
various SIUs. This single NEPA study and document will 
be followed by subsequent alignment-level NEPA studies 
(Tier 2) for each SIU. The Quantm System, an alignment 
optimization technology, generated potential routes that 

used scenario planning to engage business leaders, economic 
development professionals, health-care organizations, arts 
advocates, and others. Transportation investments focus on 
the region’s urban centers during a time of population loss.

•	 California I-710 Corridor Study. Improvements to a con-
gested freeway in Los Angeles were almost abandoned due 
to public mistrust. The study was redirected to arrive at a 
solution supported by all stakeholders by adopting collab-
orative guiding principles.

•	 Maricopa Regional Transportation Plan (RTP). In Arizona, 
the Maricopa metropolitan planning organization (MPO) 
included members of the business community on the pol-
icy board in an effort to gain support from both the public 
and the legislature for the new RTP and the funding it 
required. The result was broad acceptance for identified 
transportation system improvements supported by sales 
tax revenue for implementation.

•	 Idaho’s Transportation Vision 2033. This project was inves-
tigated as both a planning phase case study and a solution 
screening case study. The Idaho Transportation Depart-
ment (ITD) initiated an extensive dialogue and strategy 
process to create Idaho’s transportation vision through 
2033. In this visioning exercise, MetroQuest, interactive 
regional scenario analysis software, was used to create and 
evaluate alternative scenarios in real-time based on input 
from stakeholders.

Project Development/Permitting  
Phase Case Studies

•	 Oregon I-5 Beltline Interchange. Interstate 5 divides the cities 
of Eugene and Springfield in west-central Oregon. Oregon 
DOT used a community-based decision-making process 
to get buy-in from diverse stakeholders to complete an envi-
ronmental assessment (EA).

•	 North Carolina US-64 Bypass. North Carolina DOT 
(NCDOT) followed a merged NEPA and Section 404 permit 
application process to conduct the environmental review 
process for the bypass, meeting the needs of the North Caro-
lina Zoo and a Hispanic community along the corridor.

•	 Michigan US-131 S-Curve. US-131 faced serious structural 
damage due to settlement of a bridge pier in downtown 
Grand Rapids. Michigan DOT, through collaboration with 
the MPO, local leaders, and business community, success-
fully replaced the bridge and 1.2 miles of associated road-
way in less than 3 years without detrimentally affecting the 
downtown economy.

•	 Woodrow Wilson Bridge Project. Carrying traffic between 
Maryland and Virginia as part of the I-95 system, the Wood-
row Wilson Bridge routinely experienced heavy congestion 
and major traffic delays. FHWA developed a collaborative 
approach which resulted in consensus on a high-quality 
design for the bridge.

Framework for Collaborative Decision Making on Additions to Highway Capacity
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as overall successful practice within the constraints of current 
law and regulation. The intent was to extract the detailed data 
from the case studies to populate the preliminary structure. 
When all the individual project context, nuances, and details 
are pulled away, just the data are left: who made the decision, 
how it was made, and what supported the decision makers. 
This represents the beginning of a collaborative decision-
making database. The resulting combination of case study 
data and decision-making structure was the foundation of the 
Framework.

Insight from practitioners

Twenty-three case studies divided into many individual deci-
sion points do not include everything required for collabo-
ration. They represent a good start, but the real extensive 
knowledge lies with the practitioners. Transportation profes-
sionals who engage in decision making over long periods of 
time are the true experts. Even if their processes have not been 
highly collaborative, they know where to look for the land 
mines and what can go wrong. This knowledge goes well 
beyond what case study examples can provide. Take these 
professionals out of their day-to-day process and ask them to 
imagine the way it could work, and the resulting information 
is truly instructive. Even better, put them in a group of peers 
that bring knowledge from a different process or perspective, 
and the outcome is enlightening.

Six workshops—bringing together representatives from 
transportation agencies, resource agencies, and the public—
were held to design key elements of the Framework:

•	 Designing the base Framework;
•	 Integrating sub- and influencing planning processes;
•	 Understanding solution screening and the dynamics of 

collaboration;
•	 Understanding the roles and relationships of the formal 

decision-making partners;
•	 Understanding the roles and relationships of stakeholders; 

and
•	 Determining the tools and technologies needed to support 

the Framework.

The data collected from the case studies served as a starting 
point in the workshops but were refined and elaborated on 
using the collective thoughts of the workshop participants.

planners, environmental scientists, and engineers used to 
determine corridors in Tier 1.

•	 Illinois Prairie Parkway Project. The Prairie Parkway is a pro-
posed new location highway currently under study led by 
the Illinois DOT (IDOT)–District 3. The project began as a 
Feasibility Study and progressed into a Corridor Protection 
Study. The environmental review phase is now under way, as 
the final EIS is currently being developed.

•	 Wasatch Front Regional Transportation Plan: 2007–2030. 
The Wasatch Front Regional Council (WFRC) is the MPO 
responsible for developing area-wide long-range transporta-
tion plans for Salt Lake, Davis, and Weber counties in Utah. 
Three screening processes were used during long-range plan-
ning to develop the Wasatch Front Regional Transportation 
Plan 2007–2030 (2030 RTP): (a) system needs assessment, 
(b) evaluation of alternatives, and (c) project selection and 
phasing.

Multiple Purposes of the Case Studies

The case studies served multiple purposes. In their entirety, they 
are resources for practitioners looking for detailed examples of 
success stories in collaboration. However, if every state and 
MPO tried to use examples of barriers and success factors from 
case studies to design their own approach to collaboration, it is 
extremely unlikely this disparate guidance would result in a 
cohesive framework for institutionalizing collaboration into the 
transportation decision-making process. Examined collectively, 
the common barriers to project or program delivery serve as 
targets that an effective framework for collaborative decision 
making should address. Common success factors become the 
tools or approaches that the framework should emulate.

In addition to the barriers and success factors, the case 
studies provide examples of decision processes for every phase 
of transportation decision making. Case study research and 
interviews were conducted using a straw man framework to 
follow the step-by-step decision making in each examples. This 
universally applied structure allowed comparisons between the 
examples instead of approaching each case study as a represen-
tation of how collaboration might occur in a given context. 
The collected data from all case studies offer strong insight into 
both the successes and the challenges to collaboration at each 
individual key decision point in the transportation process.

A transportation decision-making structure was drafted on 
the basis of the decision structures in the case studies, as well 
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Certain barriers from the case studies stood out among the 
others due to their prevalence or broad applicability. These 
barriers are summarized in Table 3.1 and are explored further 
following the table. These barriers became the issues or tar-
gets that any collaborative decision-making framework for 
transportation must address.

Cross-phase Issues

Barriers that can be categorized as cross-phase issues stem 
from a lack of coordination and consistency across the phases 
of transportation decision making. Cross-phase issues result 
in redo loops of duplicated and wasted effort. Examples include 
the failure to eliminate fatally flawed solutions early in the 
decision-making process, failure to transfer decisions and the 
reason behind those decisions from one phase to another, 
failure to transfer data and information from one phase to 
another, and failure to ensure that decisions in late phases 
(i.e., NEPA) reflect the goals and objectives agreed on in plan-
ning. The lapse of time between phases can exacerbate these 
issues as information becomes obsolete due to changes in the 
natural environment, changes in the human environment, and 
staff/management turnover.

One common cross-phase issue arises between the  
programming/fiscal constraint phase and the planning, 
environmental review, and design phases. Often, projects 
work their way through these other phases then hit a road-
block because of changes or limitations in the availability 
of programmed funds. In Arizona, the Maricopa Associa-
tion of Governments (MAG) developed a plan in 1985  
for a regional freeway system to be constructed by 2005, 
using a dedicated local revenue source. However, due to 
increasing construction and right-of-way costs and lower-
than-expected revenues, it became clear by the early 1990s 
that the system could not be completed with the available 
funding. Voters in the region rejected two ballot measures 
in 1994 that would have generated additional revenue, 
largely because of a lack of confidence in MAG’s ability to 

deliver on its plans, forcing projects to be scaled back or 
delayed.

Similarly, in 2003, NJDOT was in the process of developing 
an EIS for a proposed bypass of the borough of Flemington 
on New Jersey Route 31. As work on the EIS progressed, it 
became clear that the project was not in keeping with the 
state’s smart growth goals and was not likely to receive ade-
quate funding for construction, due to its high cost. As a 
result, the EIS process was put on hold until a new integrated 
land-use and transportation plan was completed for the cor-
ridor, to realign the project with state and community goals 
and develop a more cost-effective solution.

There are also disconnects between long-range planning 
and environmental review. In the case studies examined, proj-
ects going through the NEPA process did not always come out 
of the metropolitan transportation planning process. In some 
cases projects were even added to an MTP after beginning the 
NEPA process. For instance, in the US-285 project in Colo-
rado the NEPA process began in July 2002. More than a year 
later, in November 2003, the project was added to the 2025 
RTP and TIP. For the I-15 New Ogden Weber project in Utah, 
the EIS was initiated in April 2001, and the project was sub-
sequently included in the 2030 Long-Range Plan (LRP) and 
TIP in December 2001. These examples suggest that there are 
sometimes disconnects between long-range transportation 
planning at the MPO level and transportation planning for 
projects at the state DOT level. The lack of an orderly flow 
from long-range planning through project development sug-
gests that in some cases there may be limited information from 
the long-range planning process that can be used to expedite 
project development.

Lack of Integration with 
external Factors

Transportation planning is sometimes conducted in a vac-
uum, without adequately considering other nontranspor-
tation factors that either have impacts on transportation 
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Insufficient Involvement  
of the public

Beyond typical not-in-my-backyard issues, there are many 
reasons collaboration with the public can fail. The transpor-
tation decision-making process can be difficult to under-
stand, and subsections of the population (e.g., low-income, 
non-English-speaking) may feel (or actually be) excluded if 
it is more difficult for them to participate through tradi-
tional methods. The feedback loop is often overlooked—
that is, decision makers seek information from the public 
but fail to provide a response regarding how that input 
influenced the ultimate decision. Turnover in the commu-
nity can result in changing goals and visions and a change 
in active participants. The public often does not become 
involved in transportation decision making until it is appar-
ent they may be personally affected by the decision; and fre-
quently, there is a lack of public trust in the transportation 
agency.

facilities or could be affected by transportation plans. This can 
cause problems, not only within the transportation decision-
making process, but also after plans are completed.

The Texas Kelly Parkway case study points out the volatile 
nature of road projects driven by political and economic initia-
tives. The Kelly Parkway was initially meant to serve the trans-
portation needs of a commercial industrial park and shipping 
hub. Planning for the road was completed, but funding never 
became available for implementation. Since that time, Union 
Pacific has announced it will build a new intermodal terminal 
facility well outside the Kelly Parkway corridor. Shifting devel-
opment goals at the Kelly USA industrial park site, as well as the 
shifting location of the truck-rail intermodal terminal, have a 
major impact on the projected traffic on the planned Kelly 
Parkway. These external factors could potentially derail this 
project, making the planning effort unnecessary, and poten-
tially souring the goodwill developed within the local commu-
nity during the development of the plan.

In other cases, plans may be forced into a redo loop to con-
sider external factors that were not originally considered. The 
New Jersey Route 31 case study highlights an example in which 
a project advanced to the NEPA phase without adequately 
addressing state and local land-use plans and goals, forcing the 
NEPA study to be put on hold while a broader corridor plan was 
developed. In the case of the Idaho Transportation Depart-
ment’s (ITD) Vision 2033 study (see Figure 3.1), an initial state-
wide LRP was developed in a traditional manner, but it was 
scrapped in favor of a new vision planning process following 
criticism that the original plan was the result of disjointed 
decision making rather than a clear departmental vision or 
policy and that it did not address land-use issues adequately.

Table 3.1. Summary of Barriers from  
Case Studies

Cross-Phase Issues

Lack of Integration with External Factors

Insufficient Involvement of the Public

  Absence of the public early in the decision-making process

  Lack of public trust in the transportation agency

Insufficient Engagement of Agency Partners

Turnover and Loss of Key Leaders

Funding Constraints

Challenges in Solution Screening

  Lack of adequate screening criteria

  Failure to fully consider a broad range of alternatives

Data Availability

Figure 3.1. Idaho’s Transportation Vision is regularly 
referenced during ITD’s planning process.

Source: Idaho’s Transportation Future: Getting There Together—Idaho’s
Transportation Vision, Idaho Transportation Department, 2004. 
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had a long and difficult relationship with the Air Force base, 
fearing health risks associated with it. Therefore, community 
members were generally suspicious of any new large govern-
ment project. They viewed Kelly Parkway as just an extension 
of ongoing base activities and directed their misgivings 
toward the project team. To overcome this barrier, the team 
had to show that its work was different from the Air Force. 
This proved that the proposed parkway was in the best inter-
est of the community and would not simply serve the base. 
Thus, community trust was slowly rebuilt. Following this 
breakthrough, the team was able to focus on the more sub-
stantive elements of the project.

Insufficient engagement  
of agency partners

A common barrier to successful transportation decision 
making, and clearly a key aspect of any collaborative  
decision-making framework, is effective collaboration with 
decision-making partners. Engaging the right players, get-
ting them involved early and at key points in the decision-
making process, and sustaining their involvement can be 
challenging for many reasons. These often relate to failure 
to reach out to agencies, lack of trust, conflicting missions 
and cultures, resistance to change, and, quite often, limited 
staff time and funding. Resource agencies have a limited 
ability to participate in the decision-making process, par-
ticularly in planning activities that go beyond the core statu-
tory requirements of the resource agency. For example, the 
lack of available time to participate was a barrier to resource 
agency involvement in the Colorado STEP UP process.

Failure to involve agencies (or the appropriate authority 
within agencies) in decisions contributes to redo loops, delays, 
and revisited decisions. Failure to engage agencies early in 
the process can make it more difficult to obtain regulatory 
approval later on and also results in a waste of time, effort, 
and money. In addition, the institutional obstacles that plague 
transportation agencies similarly affect regulatory agencies. 
These internal issues—such as staff turnover, changes in 
leader ship, lack of coordination, and resistance to change—
can negatively affect agencies’ participation in the transpor-
tation decision-making process.

turnover and Loss  
of Key Leaders

Staff turnover and a loss of key leaders were barriers on some 
projects. For instance, in the US-64 Asheboro Bypass project 
in North Carolina, staff turnover led to delays in overall proj-
ect planning and the EIS document production schedule. 
Three different project planning engineers took helm of the 

Absence of the Public Early in the  
Decision-Making Process

Either through lack of opportunity or lack of interest, the pub-
lic often does not become involved in transportation decisions 
until late in the environmental review process and, therefore, 
is not part of broad goal setting and prioritizing. This lack of 
public representation is not always apparent until late in the 
process and can then result in the need to revisit decisions. For 
instance, in the California I-710 Corridor study, the initial 
outreach process, though thorough, was not enough to ensure 
full public support. Thus, midway through the project, people 
started to complain about air quality impacts and the taking 
of residential properties; and the project team was forced to 
revamp its public involvement program.

Lack of Public Trust in the  
Transportation Agency

A lack of public trust in the transportation agency can be a key 
barrier to projects. This often occurs when the public feels that 
the DOT has already decided on a course of action and does 
not really wish to engage communities in the decision-making 
process. Several of the case studies attested to this. They showed 
the importance of a state DOT taking the time to instill public 
trust and the benefits which could be realized.

In the New Jersey Route 31 case, a major issue at the outset 
of the integrated land-use and transportation planning pro-
cess was the frustration and distrust felt by many members of 
the local community. Some local residents considered NJDOT’s 
decision not to proceed with the Flemington Bypass after 
decades of study to be a betrayal or a broken promise. Delays 
in a separate intersection project along Route 31 also fueled 
local resentment of NJDOT and fed suspicions that the agency 
was not interested in hearing their opinions and working 
with the community to develop a locally supported solution. 
NJDOT and its consultants were only able to rebuild trust 
with the community by proving that they were truly interested 
in obtaining community input for the design of the substitute 
for the bypass. In addition to public meetings and sessions 
with the advisory body it created, NJDOT and its project team 
held many one-on-one interviews with residents. Members 
of the project team attended local meetings with Flemington 
Borough, Raritan Township, and Hunterdon County to elicit 
feedback. Also, near the beginning of the planning process, 
NJDOT completed two small improvement projects on Route 
31, which helped convince residents that the agency was truly 
interested in helping the community with its congestion 
problem.

In the Texas Kelly Parkway project, the most challenging 
aspect was gaining the community’s trust. The community 
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DOT and Indiana DOT initiated an EIS in January 1999, 
which concluded with a Record of Decision (ROD) in Decem-
ber 2005 for a new alignment south of and parallel to the 
existing US-24 roadway. Once again, funding shortfalls 
delayed the project, but in the spring of 2007, construction 
began in Ohio. In Indiana, construction has begun and is 
expected to be complete by 2011.

The I-405 corridor study in Washington, officially named 
the Interstate 405 Congestion Relief and Bus Rapid Transit 
Projects, is a $10.9 billion long-range master plan of coordi-
nated multimodal transportation projects that can be imple-
mented as funding becomes available. While the integrated 
planning effort to address corridorwide highway and transit 
improvements provides a strong example of a well-managed 
and structured collaborative process, the program is cur-
rently funded at $1.5 billion and additional sources of fund-
ing have yet to be identified. In November 2007, voters 
rejected a multibillion dollar measure to fund regional roads 
and transit projects, leaving WSDOT and political leaders 
struggling to come up with a new plan for funding major 
transportation projects.

In the case of the New Jersey Route 31, the recognized lack 
of funding for the initially proposed Flemington Bypass was a 
major impetus for the decision to eliminate this project—even 
though it was already part way through the NEPA process.

Despite the initial interest of the MPO in the development 
of the Texas Kelly Parkway project, funding has not been 
identified for the project. A portion of the project, the Kelly 
Crossroads reconstruction, is listed in the 2008–2011 TIP as 
a project with environmental clearance, but no funding is allo-
cated for activities. The San Antonio–Bexar County MPO’s 
LRP, Metropolitan 2030, lists the Kelly Parkway as a tolled 
roadway with a planned fiscal year of 2035. No funding is allo-
cated, and the project is designated as an unspecified public-
private development agreement.

Challenges in Solution 
Screening

Lack of Adequate Screening Criteria

Inadequacies surrounding the screening criteria used to com-
pare and eliminate solutions in each stage of transportation 
decision making are a common barrier to effective transpor-
tation decision making. One widespread problem, also related 
to cross-phase issues, is the failure to look back and ensure 
screening criteria are representative of broader visions and 
goals established through planning and in the development 
of a purpose and need in environmental review. Also typical 
is the failure to use screening criteria that appropriately rep-
resent all aspects of a solution, including impacts to both the 
natural and human environments and long-term costs and 

EIS and its associated merger process at different points along 
the way. The original project manager retired. A subsequent 
internal reorganization resulted in department reassignments. 
The consulting firm assisting the state DOT in preparing the 
EIS also had turnover of key staff. Although these changes set 
the project back, the excellent documentation associated with 
the merger process helped keep the process going and avoided 
revisiting past decisions.

In developing Idaho’s Transportation Vision 2033, there 
was concern that a change in leadership might be a stumbling 
block. Although the departure of the ITD’s director at the 
beginning of the visioning process did appear to slow the 
implementation process initially, the project manager carried 
it forward with the approval of the new director.

Funding Constraints

The US-24 EIS project in Indiana and Ohio is a good exam-
ple of a project that was adversely affected by lack of funding 
despite recognized transportation needs. US-24 in Ohio and 
Indiana needed improvement back in the early 1960s when 
the Ohio Department of Highways (later Ohio DOT) Bureau 
of Location and Design first proposed a new 31-mi alignment 
between the towns of Maumee and Napoleon, Ohio. How-
ever, funding limitations and resistance from property own-
ers opposed to the taking of their farmland for right-of-way 
held this project back for more than 30 years (see Figure 3.2). 
In the 1980s, the project reemerged due to a grassroots move-
ment of local government, business, and citizen groups; and 
in 1991, the project received federal funds to initiate the nec-
essary planning studies. In 1994, Indiana DOT, Ohio DOT, 
and FHWA published the U.S. Route 24 Improvement Feasi-
bility Study that recommended a four-lane divided highway 
to provide long-term capacity and safety improvements. Ohio 

Source: US-24 New Haven to Defiance Draft Environmental Impact Statement, 
Ohio Department of Transportation, July 2003.

Figure 3.2. Road along US-24 project.
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Because this draft EIS met with significant public dissatisfac-
tion, additional alternatives were identified and FHWA supple-
mented its 1991 draft EIS twice, releasing the first supplemental 
draft EIS in January 1996 and the second in July 1996. FHWA 
issued its final EIS in September 1997 and selected the pre-
ferred alternative in the ROD in November 1997. Controversy 
set back the project at least another 2 years when, in January 
1998, the city of Alexandria filed a lawsuit against the project 
alleging that alternatives with fewer lanes should have been 
considered. Although Alexandria eventually reached a settle-
ment with FHWA in March 1999, the lawsuit was continued 
by three Alexandria-based organizations acting as plaintiffs. 
In April 1999, the U.S. District Court ruled in favor of the 
plaintiffs. FHWA appealed to the D.C. Circuit Court, which 
reversed the lower court’s decision in December 1999. A new 
supplemental draft and final EIS were then completed and 
FHWA signed its ROD in June 2000, more than 10 years after 
the start of the NEPA process.

The potential for transit and multimodal alternatives in a 
project is frequently a source of controversy, particularly in 
cases when the state DOT was not prepared to address these 
options as a component of the transportation solution. Some 
of the most conflicted projects were those in which the public 
or interest groups were lobbying for a greater transit dimen-
sion. In the I-710 corridor to the ports of Long Beach and Los 
Angeles, neighborhood groups and local committee mem-
bers insisted that a rail alternative be considered a part of the 
solution. Their insistence spurred a whole new public out-
reach effort and alternatives analysis.

Some of the challenges in embracing transit and multi-
modal alternatives stemmed from institutional issues and lack 
of integration between transportation agencies and MPOs. 
Moreover, transit and other multimodal alternatives were 
often difficult for state DOTs to examine in relation to high-
way investments, particularly at the point of a NEPA process. 
In many cases, transit and multimodal alternatives were better 
addressed at the regional planning level or in a corridor-level 
planning study. For example, the Maricopa Regional Trans-
portation Plan (RTP) was a case study of a regional plan that 
expanded emphasis on transit—the level and type of transit 
was one of the most contentious elements of the plan.

Data availability

Relying on data and information to make decisions, espe-
cially fine-scale decisions, can present a barrier to integrating 
environmental considerations early in the planning process. 
This barrier can arise even when efforts are taken to improve 
GIS data and coordination processes.

For instance, the largest obstacle encountered in the devel-
opment of Colorado STEP UP was the lack of availability of 
the necessary data. The issue of scale compounds the issue of 

benefits. In addition, the selection (and application) of inad-
equate screening criteria can contribute to unequal consider-
ation of all alternatives (e.g., ruling out transit and other 
nonhighway options with a cursory review).

Failure to Fully Consider a Broad  
Range of Alternatives

The Woodrow Wilson Bridge replacement project is an exam-
ple of a highway project in which the need was clear given the 
deteriorating condition and insufficient capacity of the exist-
ing bridge (see Figure 3.3). However, the decision-making 
process took many years longer than expected because of dis-
agreement over project design and alternatives under consid-
eration. In this case, FHWA, along with agencies in Virginia, 
Maryland, and the District of Columbia (D.C.), began exam-
ining alternatives in 1989 to solve the bridge’s capacity and 
structural problems. FHWA issued a draft EIS in August of 
1991, analyzing five alternatives for replacing the bridge. 

Figure 3.3. Woodrow Wilson Bridge: (a) circa 1962 
and (b) design rendering of new bridge.

(a)

(b)
Source: Courtesy of Woodrow Wilson Bridge Project.
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the available data then tell only part of the story. Relying on 
those data to make fine-scale decisions would be challenging.

In developing the Binghamton Long-Range Transportation 
Plan, the BMTS encountered some technical challenges in 
moving the output from the consultant’s land-use model into 
its travel demand model. The land-use model used units of 30+ 
acres, called community elements, which were defined by com-
binations of land-use types; but these units did not automati-
cally mesh with the traffic analysis zones used in the BMTS 
travel demand model. Nevertheless, thanks to the technical 
ability of its staff, BMTS was able to overcome these technical 
obstacles to conduct traffic analysis of the land-use scenarios.

data gaps, given the differences in the scale of data needed 
between the long-range planning and project planning steps. 
On the one hand, the most consistent data sources are at the 
state or federal level, but these data are often not refined 
enough for project considerations. On the other hand, detailed 
data, such as parcel data or species inventories, are not uni-
formly available beyond the regional scale. Although the STEP 
UP leadership team envisioned a fully populated database 
containing many different environmental layers that could be 
integrated seamlessly with Colorado DOT’s information and 
electronic infrastructure, fulfilling this vision is currently not 
possible. STEP UP does not include data from several sources; 
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A summary of success factors from the case studies that con-
tributed to the development of the Framework is provided in 
Table 4.1. Many of the success factors identified in the case 
studies were part of the technical process and did not affect 
the design of the Framework; however, they are captured in 
the case studies available at http://www.trb.org/Strategic 
HighwayResearchProgram2SHRP2/Pages/Case_Studies_in_
Collaboration_373.aspx. Some of the techniques and strate-
gies found to be effective for involving agencies and the public 
in the transportation decision-making process are included 
in Appendix A. The use of technology contributed to the suc-
cess of multiple case studies. While listed as a success factor, 
the details around specific types of technologies that were 
used are described in Appendix B.

Manage risks

Much of the success described in the case studies may be 
attributed to the effectiveness of project management—in 
particular, the identification and management of key risks. 
Key risks are uncertain events that have an effect on a project’s 
scope, schedule, or budget. Risk management is the practice of 
dealing with key risks by preparing for them, developing 
response strategies, and monitoring risk throughout the proj-
ect life cycle. In short, effective risk management is dealing 
with risks before they arise rather than reacting to them after 
the fact.

Risks to a project’s scope, schedule, or budget were the pre-
dominant risks encountered by most state DOTs interviewed. 
In several of the case studies, project teams did not adequately 
identify and plan for risks that otherwise they could have iden-
tified as high-impact risks. These risks included the following:

•	 Community and interest group concerns about environ-
mental and community impacts, such as the growing com-
munity concerns about freight truck pollution in the 
California I-710 study;

•	 Rising costs, as in the Utah I-15 NOW study, or lack of 
adequate funding for the project, as in the New Jersey 
Route 31 Flemington Bypass project; and

•	 Shifts in political support and within the business commu-
nity, such as in the Texas Kelly Parkway project, in which 
Union Pacific’s decision to build a new intermodal terminal 
facility south of downtown San Antonio reduced projected 
traffic demands and eliminated part of the need for the 
project. These types of political and business community-
related risks are particularly difficult to anticipate and 
surmount.

Since any one of these risks could effectively sideline a 
project, state DOTs employed a variety of risk response strat-
egies. For instance, the project team in California developed 
a new hybrid alternative to please the community; and in 
New Jersey, the team developed an alternative that both cost 
less and was more consistent with the state’s smart growth 
principles. These strategies were appropriate to the level of 
the risk encountered and the degree to which that risk affected 
the project’s scope, schedule, or budget.

Anticipate Environmental and Social Issues

The involvement of key constituencies, such as resource 
agencies or members of the public affected by a project, is a 
key aspect of risk management. Establishing public involve-
ment and resource agency participation in the planning and 
project development stages makes it possible to mitigate risks 
by finding a fatal flaw early in the process.

The NEPA-404 merger process can be viewed as a means to 
mitigate risk by ensuring and documenting concurrence on 
decisions, to avoid the risk of having to revisit past decisions. 
The North Carolina US-64 project used a proactive merger 
of NEPA and Section 404 permitting processes that efficiently 
avoided and minimized impacts throughout the planning 
and development process. Moreover, advance mitigation is 

C h a p t e r  4

Success Factors That Foster a Collaborative Process
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showed that the road network in the Framework Plan could 
be designed and operated to achieve acceptable levels of 
service. As the planning process continued, the consultant 
modeled the long-range performance of variations of the 
Framework Plan as revised by the local planning committee. 
The modeling showed that the build scenarios would avoid 
the widespread queuing and travel delays seen in the model-
ing of the no-build alternative, and thus that they had the 
potential to provide long-term performance.

In response to resident concerns that any rezoning would 
financially overburden the community and the two area 
school districts, the project team commissioned a market 
study and fiscal impact analysis. The market study compared 
development trends in the region with the community’s cur-
rent zoning. It concluded that there was little demand for 
much of the land in the community that was zoned for indus-
trial use; it found instead a strong demand for primary hous-
ing, including types that would not tax the capacity of the 
area’s schools. The fiscal impact analysis showed the impact 
of different development scenarios on projected tax revenues 
and on the cost of public services and infrastructure. It esti-
mated revenues and costs of different types of development 
to inform the community of possible fiscal impacts. These 
analyses were used to support the changes identified in the 
land-use plan: to rezone from predominantly industrial and 
commercial zoning to a more balanced mix of land uses with 
significantly more residential and open space that would not 
place undue burden on the community. The impacts of these 
changes were run through the model as well.

According to interviewees, the traffic modeling results 
played an important role in convincing members of the com-
munity and offices within NJDOT that the Framework Plan 
was feasible and could be designed to achieve acceptable levels 
of service, without building a bypass. This extra step improved 
community relations.

Anticipate Public Concerns

Keep the Public Informed

A goal of any risk management plan is to minimize surprises. 
This is especially true when it comes to communicating with 
the public. In more than one case study, active efforts were 
made by state DOTs to keep the public fully informed, mini-
mizing the chance of an unwelcome surprise.

An example of anticipating community concerns occurred 
in the US-131 S-curve replacement project. Michigan DOT 
and the mayor of Grand Rapids collaboratively opted to close 
off the road in its entirety, shutting off major access to down-
town Grand Rapids during construction to expedite comple-
tion of the project. To mitigate the economic, social, and 
public relations risks of this decision, the state DOT assigned 

not only an element of environmental stewardship; it can 
be a means to minimize risks associated with permitting. 
NCDOT funded the statewide Ecosystem Enhancement Pro-
gram (EEP) to assess upcoming wetland and ecosystem 
impacts. NCDOT directed environmental mitigation invest-
ments to the places where they could do the most good, 
addressing watershed needs identified by agency experts and 
local communities. Not only was this beneficial from an envi-
ronmental resource perspective, but through the program, 
NCDOT minimized the risk that it would not be able to get 
permits for projects, thus increasing the predictability for 
NCDOT projects.

An example of anticipating social issues occurred in the 
New Jersey Route 31 case, in which additional modeling was 
conducted to address anticipated concerns. Although the 
state’s integrated transportation and land-use plan, called the 
Framework Plan, was developed through broad public and 
stakeholder participation, there were concerns that the pro-
posed solution—a parkway and improved network of local 
roads—would not meet traffic needs in the corridor. In par-
ticular, there was a risk that local roads, which would not be 
funded by NJDOT, might not be built—thus affecting traffic 
congestion and community relations.

The project team developed a travel demand model to 
simulate the long-term performance of the Framework Plan 
and other alternatives. Initial results from the modeling effort 

Table 4.1. Summary of Success Factors from 
Case Studies That Affect Design of Framework

Manage Risks

  Anticipate environmental and social issues

  Anticipate public concerns

Use a Context-Sensitive Approach

  Listen to the public

  Focus on enhancing places, not just enhancing mobility

Link Phases of Transportation Decision-Making Process

  Bring environmental issues into long-range planning

  Transfer information to subsequent phases

  Create an implementation plan and conduct follow-up

  Connect vision goals with alternative selection

Integrate Transportation, Land-Use, and Environmental Issues

  Partner with local governments to integrate land use and 
transportation

  Practice good environmental stewardship

Structure Decision Making/Use a Formal Process

Use Performance Measures and Evaluation Criteria

Collaborate with Agency Partners and the Public

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


19   

neither avoided issues nor proceeded simply hoping that cer-
tain issues would not arise or become a problem later in the 
process. For instance, team members knew that the biggest 
challenge was going to be separating military issues from 
transportation issues. The work they were doing would natu-
rally be confused with the work the Air Force was doing. Thus, 
from the start of community outreach, the team focused on 
making this distinction. When something looked as if it might 
become an issue, the team dealt with it then—meeting early 
and often.

Reevaluate Approach If Needed

Several of the case studies involved an initial failure or deci-
sion point at which the project sponsors needed to revisit a 
previous decision. Although these redo loops are generally 
inefficient from the standpoint of timing, the reexamination 
of previous decisions was done in these cases to address circum-
stances or features which initially were causes of dissatisfaction. 
Consequently, the reevaluations were beneficial in terms of 
developing project solutions that better met community and 
environmental values, as well as financial constraints.

For instance, the Route 31 Integrated Land Use and Trans-
portation Plan in New Jersey was an attempt to develop  
a more comprehensive and workable solution than a long-
planned bypass around the town of Flemington. NJDOT rec-
ognized that the bypass highway was too costly to be funded 
and could probably never be built. Moreover, looking at 
transportation in the context of land use and community 
needs, this project did not fit with the state’s newly emerging 
smart growth principles and was not ultimately the best solu-
tion for the community. Even though the bypass had been in 
the planning and development stages since 1987 and was 
included in the region’s long-range metropolitan transporta-
tion plan, NJDOT determined in late 2003 that it should 
reexamine the corridor in a new way.

As NJDOT proceeded with developing a new integrated 
land-use and transportation plan, there was an increased rec-
ognition that the new plan would have implications for another 
project—the replacement of the nearby Flemington Circle 
with a grade-separated interchange. Although the Fleming-
ton Circle project was already in the final design stages, many 
residents and local business owners opposed the project; the 
elimination of the proposed bypass caused participants in the 
planning process to further question the value of the circle 
project. Within NJDOT, there was pressure to move forward 
with the circle project since it had already advanced so far 
into final design. However, in response to public and political 
action, NJDOT leadership put the final design of the circle 
elimination project on hold. The Route 31 project team was 
then able to include the circle and its surroundings in its 
study area.

an internal communications specialist to maintain consis-
tent, full-time community relations and media coordination 
for the project, in addition to supporting the communica-
tions effort with a public relations firm. Michigan DOT part-
nered with the local transit authority (known as The Rapid), 
at a cost of $1.2 million, to provide alternate commuting 
options. These options included free parking and Rapid bus 
service to downtown via a dedicated bus lane. The Rapid 
added bus service during rush-hour and provided a guaran-
teed ride home system. The transit authority also worked 
with local businesses to explain the detour planning. Ulti-
mately, the downtown highway closure ran smoothly and the 
project was a success.

When project costs continued to shift on the Utah I-15 
NOW project, Utah DOT reduced a good portion of the public 
uproar by keeping the public informed about cost projections 
to the best of its ability. In the US-24 New Haven, Indiana, to 
Defiance, Ohio, project, Ohio DOT actively educated the pub-
lic about costs and even completed a fatal flaw analysis, ruling 
out alternatives that were not cost-effective.

Approach Potential Opposition Early

In the US-24 case, Ohio DOT collaborated with two impor-
tant groups. It approached the Sierra Club and Farming 
Americans Resisting More Unneeded Pavement (FARMUP). 
The Sierra Club was interested in impacts to high-quality 
wetlands and habitat for the federally endangered Indiana 
bat. FARMUP was concerned about impacts to farmland and 
increased development along the new US-24 alignment.

Even though the Sierra Club and FARMUP were initially 
more interested in another segment of the corridor, the state 
DOT got their feedback on the New Haven to Defiance seg-
ment. After working together, they agreed about the logical 
endpoints for the project. In turn, Ohio DOT avoided a 
potential lawsuit, proving this early collaboration well worth 
its time.

Likewise, the project team for the Colorado US-285 case, 
worked with the Sierra Club and other members of the advo-
cacy community from the project start. Not far from the 
US-285 project was another project to reconstruct a moun-
tain pass that the public viewed as a failure. The Sierra Club, 
among others, felt that the project failed to consider area 
wildlife and thought FHWA had merely pushed it through. 
When the issue of wildlife underpasses came up in the US-285 
project, the team’s previous discussions proved to be a valu-
able starting point in these discussions.

Don’t Avoid or Side Step Issues

The Texas Kelly Parkway project team used the project man-
agement principle of “don’t let sleeping dogs lie.” The team 
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modified to avoid or minimize impacts by locating the road 
along property boundaries, fence lines, or existing railroad 
rights-of-way. I-5 in Oregon added bike/pedestrian facilities 
to accommodate the community’s desire to encourage non-
automobile forms of transportation. The design of US-285 in 
Colorado included a depressed median that both improved 
safety for drivers and provided a grassy recovery area for ani-
mals trying to cross the road within the confines of a narrow, 
winding mountain highway (see Figure 4.1). Interchanges 
were modified and even eliminated based on community 
preferences, reducing the cost of the project.

Listen to the Public

The skills to implement CSS draw on everyone’s abilities and 
insights, but the willingness to absorb other perspectives is 
enhanced when listening demonstrably occurs. This also 
involves a willingness to change the process and in some cases 
depart from the normal design sequence.

For example, the Oregon I-5 Beltline Interchange project 
proceeded after the state DOT acknowledged that a new 
approach was needed. The successful iteration started with 
interviews of stakeholders about their concerns and initiation 
of stakeholder committees in the context of a collaborative 
decision-making process. Oregon DOT and FHWA used an 
innovative intergovernmental agreement to shift project 

Midway through the corridor study for I-710 in California,  
public furor erupted over potential health impacts and reloca-
tions. This public outcry prompted the Metropolitan Transpor-
tation Authority (MTA) to develop a new public involvement 
process. The MTA formed a system of community advisory 
committees and charged them with guiding development of a 
new alternative for the corridor. The community advisory com-
mittees gave residents better avenues to be heard, providing 
input directly to the policy committee. This helped regain the 
trust and buy-in of the local communities and ensured mean-
ingful involvement, including redirection of the alternatives. 
These committees led decision makers to develop a new hybrid 
alternative that addressed air quality concerns by diverting 
some truck traffic to rail, supporting electrification and other 
strategies in the port, and separating truck traffic from general 
traffic on key segments of the interstate. This hybrid became the 
locally preferred alternative.

Use a Context-Sensitive 
approach

Common among successful cases studies were times when 
state DOTs developed and used context-sensitive solutions 
(CSS). CSS is a collaborative, multidisciplinary, and inte-
grated approach that relies heavily on meaningful stakeholder 
and public involvement to plan, develop, and maintain trans-
portation systems and facilities in a manner that preserves or 
enhances aesthetic, scenic, historic, environmental, and com-
munity assets in balance with safety and mobility needs.

A context-sensitive approach encompasses many of the 
other identified success factors. In the case studies, projects 
typically exhibited breakthroughs when state DOTs applied 
new levels of context sensitivity. The cases that were most suc-
cessful were proactive in working with opponents early in the 
process. Another key to the successful outcome of several 
projects was close collaboration with the community to meet 
an array of needs beyond highway improvements. The inte-
gration of transit, the inclusion of additional enhancement 
features, or the use of innovative mitigation concepts gave 
these projects a CSS component that resulted in broad accep-
tance of the project.

For instance, in the California I-710 case, the project pro-
ceeded only after initial alternatives were scrapped and 
options within the framework of the community’s health 
concerns about emissions from diesel trucks were reexplored. 
The US-24 project in Ohio and Indiana was held up for 
decades because property owners opposed the taking of their 
farmland for highway right-of-way. Consequently, in the 
most recent analysis of the project, Ohio DOT coordinated 
with individual property owners as alternatives were devel-
oped to identify direct impacts to prime farmland, drainage 
structures, and access. Whenever feasible, the design was 

Source: Reprinted with permission from C. Gaskill, Cost-Benefit Study of 
Applying Context Sensitive Solutions to US-285, West of Denver, Colorado, 
presented at 86th Annual Meeting of the Transportation Research Board, 
Washington, D.C., 2007; courtesy of Jacobs Engineering.

Figure 4.1. Rendition of grade-separated intersection 
for US-285.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


21   

bridge and adjacent landmarks in creating a sense of place for 
Grand Rapids residents.

To specifically address aesthetics, Michigan DOT hired a 
subcontractor, who built a model of the future S-curve to serve 
as an illustration in meetings with community representatives. 
The city and university commented extensively on the aes-
thetic designs. The university also hired a contractor to draw 
up designs and submitted those to the DOT’s sub contractor. 
The subcontractor incorporated some of those ideas, including 
a decorative feature on the bridge that indicated where the river 
began and ended.

Michigan DOT’s designs included bridge supports as 
arches, and the arch theme was continued throughout the 
walls and other sections of the structure (see Figure 4.2). 

design responsibilities to the city of Springfield to reconcile 
local preferences with federal standards.

In the case of the Texas Kelly Parkway, CSS entailed per-
sonal contact, getting to know the community, and under-
standing how to effectively engage them and bring them into 
the process. Texas DOT developed a good team with a com-
bination of local people who had insight into the community. 
When the project team considered possible locations for a 
community project office, it elicited ideas from those who 
lived in the area and ended up selecting a location near a 
major bus line and near where people went to pay their bills. 
The office served as a convenient place for project meetings 
and a source of project information.

In the New Jersey Route 31 study, the project team con-
ducted one-on-one interviews with stakeholders such as 
property owners, developers, interest groups, and local gov-
ernments (both elected officials and technical staff). These 
interviews provided valuable insights into site-specific devel-
opment issues and the interests of local jurisdictions with 
regard to the proposed bypass project. The project team also 
created an advisory group that included representatives from 
NJDOT, FHWA, local governments, and local business asso-
ciations. To facilitate both the stakeholder interviews and 
advisory group meetings, the project team held multiday 
design workshops. These workshops, which included stake-
holder interviews, site visits, and working sessions, created a 
studio environment that helped the project team test design 
ideas and continue to learn about local priorities and issues.

Focus on Enhancing Places,  
Not Just Enhancing Mobility

A place-centered approach to helping citizens improve public 
spaces and make great communities is an approach that goes 
beyond thinking about mobility and the movement of vehi-
cles; it considers the context of transportation within com-
munity life. For instance, streets can be transformed into places 
that foster public life, if there is community and institutional 
support for that idea. This philosophy of place-making centers 
on the belief that a public-participation process defining and 
responding to community conditions and needs from the out-
set is one of the most critical factors in achieving transporta-
tion design that is truly sensitive to its context.

In the US-131 S-curve replacement project that ran 
through the heart of downtown Grand Rapids, the state DOT 
significantly changed the prospective project in response to 
stakeholder input. Michigan DOT’s scope expanded from 
repair of a single bridge to full modification and replacement 
of the viaduct with a design sensitive to the surrounding urban 
environment. While gaining agreement to proceed expedi-
tiously on an emergency repair was clear motivation to col-
laborate, the state DOT was sensitive to the importance of the 

(a)

(b)
Source: Courtesy of Michigan DOT Photography Unit.

Figure 4.2. Bridge supports as (a) arches and 
(b) parking available under bridge.
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The case studies also revealed that corridor planning pro-
cesses could help in identifying potential community and envi-
ronmental issues before NEPA analysis. Several case studies 
showed that corridor planning processes were useful in help-
ing engage the public in thinking about the transportation 
needs of a corridor and addressing potential community and 
environmental concerns at a broad-scale level before conduct-
ing a detailed project-level analysis.

WSDOT’s Reinventing NEPA process, used on the I-405 
corridor, attempted to move NEPA decision making into the 
planning process using a programmatic EIS and the typical 
NEPA steps to make policy level decisions and develop a long-
range, multimodal corridor plan. WSDOT conducted a cus-
tomer survey to find out how the department needed to 
improve. Respondents requested additional project informa-
tion, more project design flexibility, and the opportunity for 
meaningful public input at key steps in WSDOT’s decision-
making process. In response, WSDOT developed a strategy 
to integrate planning and project development with the 
NEPA process. It used a structured decision-making process 
designed to engage the regulatory agencies, local govern-
ments, and citizens at key decision points. And for its I-405 
Corridor Program, WSDOT aggressively partnered with four 
co-lead agencies that ultimately needed to be involved in the 
final decision. As a result, WSDOT was able to overcome 
strong public opposition and complete a controversial pro-
grammatic EIS in a surprisingly short amount of time.

Similarly, the US-285 project in Colorado conducted a fea-
sibility study, which acted as solution screening and helped 
advance the subsequent NEPA process. Within the feasibility 
study, the earliest conceptual designs were developed to avoid 
environmental resources and address public concerns; that 
enabled the NEPA document to be conducted as an EA, rather 
than an EIS.

Transfer Information to Subsequent Phases

Florida’s ETDM Process is used to accomplish early agency 
participation in project decision making, efficient environ-
mental review, and meaningful dispute resolution. The funda-
mental goal of the ETDM Process is to improve transportation 
decision making in a way that protects the human and natural 
environments. The ETDM Process is used for major transpor-
tation capacity improvement projects. The ETDM Process 
comprises three phases: planning, programming, and project 
development (or environmental review), as shown in Fig-
ure 4.3. Efficient interaction with agencies and affected com-
munities is gained by two screening events, the planning 
screen and the programming screen, that are completed and 
integrated into the transportation planning process. Infor-
mation and recommendations from agencies and the public, 
gathered during the screening events, are summarized and 

Decorative lighting was added along the S-curve, and under-
passes were given more than ordinary lighting. Working with 
Grand Rapids staff and area utility companies, Michigan 
DOT moved certain electric lines underground, allowing the 
removal of large transmission towers. The city of Grand Rapids 
built on the DOT’s direct aesthetic work and developed a park 
and nonmotorized path adjacent to the S-curve, and it installed 
landscaping along the US-131 ramps. Under the S-curve, with 
the help of city and other local partners, two city streets were 
connected. Excess state-owned property was converted to 
much needed downtown parking. A new walkway to accom-
modate pedestrian traffic was added along with other sidewalk 
and landscaping improvements. Additionally, one of the dis-
tinctive arches of the new S-curve serves as a major bus stop for 
the nearby Grand Valley State University campus. Stakeholders 
reported that they felt a sense of ownership in the project and 
that their various views were realized in the final product.

The Binghamton Metropolitan Transportation Study’s 
long-range transportation plan, Transportation Tomorrow: 
2030—Placemaking for Prosperity, makes clear that the local 
MPO will focus its investments in the core communities and 
will not spend federal transportation funds on projects that 
facilitate suburban sprawl. This central theme of place making 
contributed to the plan’s success in addressing a wide range 
of customer needs, such as safety considerations for elderly 
pedestrians and drivers, waterfront redevelopment, support 
for the University of Binghamton downtown campus, and 
the operational efficiencies of public transit.

Link phases of transportation 
Decision-Making process

Bring Environmental Issues into  
Long-Range Planning

A number of factors in traditional long-range transportation 
planning limit its use as a foundation for project develop-
ment, particularly as it relates to environmental issues. These 
limitations include the following:

•	 The LRP does not effectively address environmental 
considerations.

•	 Lack of resource agency involvement during the planning 
stage inhibits the integration of these considerations.

•	 Time and cost impacts to a project can balloon signifi-
cantly due to unknown environmental issues.

The STEP UP process, initiated by Colorado DOT and the 
NFRMPO, attempted to address these concerns by bringing 
environmental considerations that might affect project devel-
opment directly into the regional long-range transportation 
planning process.
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against the vision to ensure consistency with vision goals. If 
projects are not consistent with the goals established during 
visioning, they are challenged and revised accordingly.

In its 2030 RTP, WFRC in Utah specified a strategy for 
implementation, but did not clearly define who is responsible 
for implementation and how it should be accomplished (and 
funded). The development of the 2030 RTP would have been 
considered a waste of time and money and resulted in a loss 
of participants’ trust if not implemented properly. Further-
more, lawsuits could be filed if legal requirements were not 
met. The solution was to specify an implementation plan and 
set up funding to develop and monitor performance mea-
sures. WFRC also checked in with participants that made 
commitments (i.e., local government zoning changes) to 
ensure they were following through. In the end, the planning 
effort was realized and the participants and users of the sys-
tem trusted that the work of WFRC was worthwhile.

Connect Vision Goals with  
Alternative Selection

Several case studies successfully used goals identified during 
visioning or long-range planning as a direct input to the 
selection of alternatives in subsequent phases of the decision-
making process.

The preferred long-range scenario for transportation and 
land use was a direct input in the development of WFRC’s 
2030 RTP. Before developing the 2030 RTP, WFRC developed 
the Wasatch Choices 2040 Land Use and Transportation Vision 
document. Through the visioning exercise, the development 

can provide the basis for technical studies and preliminary 
engineering during project development.

At the end of planning, programming, and project devel-
opment, the ETDM coordinator publishes a summary report 
with the commentary, findings, and recommendations of the 
project to date. This report comprises the project record and 
is used in subsequent phases to direct future work. Input 
received from agencies influences project design and priori-
ties as the project progresses. This includes selection of proj-
ects and/or alternatives for the long-range transportation 
plan, projects that are programmed, and ultimately, the selec-
tion of preferred alternatives in project development.

Create an Implementation Plan  
and Conduct Follow-Up

Given the long timeline of goals identified in visioning and 
long-range planning, pairing implementation plans with 
follow-up has been an effective method of ensuring that the 
goals of these early stages are implemented in later phases of 
transportation decision making.

Idaho’s Transportation Vision 2033 identified goals for 
the region 30 years into the future. Since the needs of stake-
holders and the stakeholders themselves change periodically, 
any long-range vision requires revisiting. Thus, representatives 
of the ITD are planning reviews of the vision at 5-year incre-
ments. Subsequent projects using Idaho’s visioning process as 
a model have improved on it by developing a well-structured 
implementation plan early in the process. Stakeholders of sub-
sequent projects have also committed to review each project 

Source: Adapted from ETDM Quick Reference Guide.

Figure 4.3. ETDM Process overview.
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transportation projects selected to receive federal funding 
through PSRC are consistent with the regional long-range 
growth management plan, VISION 2020, and the regional 
long-range transportation plan, Destination 2030. The TIP 
Policy Framework establishes criteria for the competitive 
selection process used in programming. Through this pro-
cess, regional and countywide TIP candidate projects receive 
scores that are based on how well the project meets individual 
criteria derived from VISION 2020 and Destination 2030. 
The process also has built-in accountability in that the proj-
ects selected for federal funding are monitored for success 
through project tracking policies established in the TIP Policy 
Framework.

In the creation of Idaho’s Transportation Vision 2033, it 
was understood that interactions between housing, land use, 
demographic change, and economic conditions will have a 
critical impact on transportation solutions. The approach 
used to identify and select a transportation vision was devel-
oped with the insight that public participants do not see the 
world as broken down into silos and therefore demand a 
more holistic treatment of the visioning process. To support 
this approach, the MetroQuest scenario planning tool was 
configured to integrate models, including housing, land use, 
transportation, demographics, resource management, and 
economy (see Figure 4.4).

Using MetroQuest, stakeholders were able to explore and 
understand the synergies between land use, transportation, 
housing, environmental management, and economic 

of the transportation plan was integrated with other planning 
activities, specifically, land use.

Four alternative scenarios were developed in the vision doc-
ument. The scenarios were examined against the transporta-
tion network to determine what effect each would have on the 
system and the needs that would arise for each. Through exten-
sive public involvement, regional growth principles reflecting 
the preferred scenario were developed for integration into the 
2030 RTP.

The regional growth principles from the visioning process 
were a direct input to the assessment of system needs. Once 
the transportation needs were identified, three system-wide 
alternatives were developed. The alternatives were evaluated 
and scored against 19 measures. The alternative that was clos-
est to the vision was selected and endorsed by the Regional 
Growth Committee and became the base system and frame-
work for the 2030 RTP.

Growth management planning is mandated in the state of 
Washington by the Growth Management Act. Serving as both 
the regional planning agency and the MPO, the Puget Sound 
Regional Council (PSRC) is responsible for long-range compre-
hensive growth management and long-range transportation 
planning. As such, PSRC developed a process to integrate 
growth management policy decisions with transportation 
policy decisions through the TIP Policy Framework for the 
PSRC’s project selection process.

The PSRC’s TIP Policy Framework establishes regional 
policy direction and project selection criteria to ensure that 

Source: MetroQuest images provided by Envision Sustainability Tools.

Figure 4.4. Screenshot of MetroQuest.
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were spurring growth, which was quickly negating the con-
gestion relief gained from additional highway capacity. 
NJDOT realized that it should engage local governments and 
work with them to develop land-use and transportation poli-
cies that would break the cycle between increasing highway 
capacity and sprawl. Moreover, NJDOT recognized the high 
costs of road widening, often including taking of homes and 
businesses, relative to the benefits they provided. Thus, the 
agency adopted a philosophy that the state’s limited transpor-
tation funds should be prioritized for communities that were 
willing to adopt land-use plans that would preserve the utility 
of the state’s investment.

In the U.S. Route 31 case, NJDOT engaged the help of an 
interagency local planning committee. Initial planning activi-
ties built consensus around a conceptual alternative to the 
Flemington Bypass that addressed both land-use and transpor-
tation needs in the corridor. This conceptual alternative then 
served as the starting point for a second round of interactions 
with the community at large.

The Sacramento Area Council of Governments (SACOG), 
which is responsible for the MTP, recognized the need to link 
its transportation planning with land use. To accomplish this, 
SACOG spearheaded an effort to create a blueprint for 
growth in the Sacramento region over the next 50 years. Since 
SACOG does not have land-use authority over local jurisdic-
tions, working with local jurisdictions throughout the Blue-
print project was vital to achieve buy-in and support for the 
preferred scenario.

Because many agency structures and cultures do not lend 
themselves to integration of land-use and transportation 
planning, state DOTs have had to be flexible in their approach. 
For instance, in the Colorado US-285 case, the state DOT was 
able to convince the local MPO that carefully designed access 
points would limit sprawl. The idea was that widening would 
facilitate traffic flow, but the design of the access points would 
restrict the ability to develop surrounding land.

Practice Good Environmental Stewardship

The case studies illustrated that state DOTs took into consid-
eration the effects their transportation projects had on bio-
diversity at the ecoregion level. In part, this is because of the 
broadening notion that, in addition to resource agencies, 
DOTs serve in the role of public stewards. Increasingly, the 
public expects government agencies to work in tandem to 
deliver for the common good.

Establish Early Coordination  
with Resource Agencies

Coordination with resource agencies in the NEPA process is 
critical for moving a project forward, and case examples show 

deve lopment in a workshop setting. Workshop participants 
used an iterative process to select a preferred scenario that 
best met their collective priorities. The result was a long-
range vision for transportation that was informed by land-
use and other associated plans. Once a preferred scenario is 
reached, MetroQuest allows planners to export the preferred 
scenario in GIS and spreadsheet formats compatible with 
other GIS or analytical modeling systems. The result is that 
the preferred scenario can be saved in a workshop and then 
further analyzed and imported into other more detailed plan-
ning activities.

The Sacramento Region Blueprint is the result of a vision-
ing effort spearheaded by SACOG in California. The blue-
print identifies the region’s preferred growth strategy. 
I-PLACE3S, a land-use projection visualization tool, was used  
to help compare different growth scenarios. The blueprint is 
currently being used in programming to guide the selection 
of transportation projects for placement on the MTP 2035.

Integrate transportation,  
Land-Use, and environmental 
Issues

Partner with Local Governments to Integrate 
Land Use and Transportation

State DOTs are increasingly partnering with local govern-
ments to integrate land-use and transportation planning. 
This collaboration not only ensures a balance between eco-
nomic growth and environmental stewardship, but also mini-
mizes potential conflict in the planning process. Moreover, a 
range of stakeholders, from elected officials to environmental 
groups, recognize the value of transportation and land-use 
integration as a way to ensure that investments in transporta-
tion are not undermined or wasted by land development prac-
tices that compromise the viability of those investments (1).

State DOTs have taken a variety of approaches to partner-
ing with local governments, often via MPOs and regional 
councils of government. In many areas, though, current 
development patterns and decision-making structures have 
made this an uphill struggle.

In the New Jersey Route 31 case, NJDOT took a different 
approach from its traditional focus on road building and 
looked at innovative approaches to meet mobility and com-
munity needs. Under this change in direction, NJDOT ended 
up studying a scaled-down and more context-sensitive high-
way option for the Route 31 corridor. This option involved 
replacement of a bypass highway project concept with a park-
way and interconnected street network.

The change in approach stemmed from efforts to ensure 
that NJDOT’s programs were consistent with the state’s smart 
growth principles. NJDOT saw that the conventional strategies 
(e.g., additional lane-miles and grade-separated interchanges) 
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An excellent example of this is the Colorado STEP UP pro-
cess. It increased consideration of environmental impacts 
and resource agency involvement early in the transportation 
planning process. Moreover, it helped ensure that projects 
proceed more quickly through NEPA documentation during 
the project development phase. The project’s web-based GIS 
tool and database also eliminated redundancies in environ-
mental analysis by identifying critical issues earlier. This 
information could then be used by similar projects in the 
same area.

Undertake Advanced Mitigation

Mitigation packages by state DOTs are becoming more com-
prehensive. Increasingly, they are taking wider watershed, 
ecosystem, and ecoregional views on how to improve affected 
resources, especially threatened and endangered species. For 
example, a comprehensive mitigation package was developed 
for the Woodrow Wilson Bridge project. It encompassed the 
following:

•	 Installation of 22 fish passageways and one fish ladder on 
Rock Creek and Anacostia River tributaries to allow fish to 
spawn upstream of previous man-made barriers;

•	 Stocking of 15 million river herring in Rock Creek and 
Anacostia River tributaries;

•	 Establishment of an 84-acre bald eagle sanctuary in Prince 
George’s County, Maryland;

•	 Building of a fish reef in the Chesapeake Bay using thou-
sands of tons of the old bridge;

•	 Preservation or creation of approximately 146 acres of wet-
lands at various locations in Virginia, Maryland, and D.C.;

•	 Planting of 20 acres of river grasses in the lower Potomac 
River for fish habitat and water cleaning purposes; and

•	 Preservation of more than 140 acres of woodlands in 
Prince George’s County, Maryland.

Mitigation commitments such as these were recognized 
nationally more than once as model examples of environ-
mental stewardship. The project’s Fish Passage Program 
received multiple awards. The protective measures the project 
took during construction of bridge foundations were equally 
innovative. Perhaps the most dramatic evidence of the proj-
ect’s environmental sensitivity, though, was the successful 
breeding of generations of bald eagles nesting immediately 
adjacent to the property (3). Thus, the effect this mitigation 
package had in engendering support for the project and lead-
ing to the project’s success was substantial.

Several case studies also illustrated how in-lieu-fee agree-
ments are being used. Under an in-lieu-fee agreement, the 
mitigation sponsor collects funds from an individual or a num-
ber of individuals who are required to conduct compensatory 

that moving coordination earlier into the planning stages can 
be beneficial. The case studies also include examples of how 
delaying coordination with the agencies can create problems 
in the NEPA process. For instance, in the US-24 Ohio project, 
waiting until the preferred alternative was identified to coor-
dinate with the resource agencies resulted in a mid-project 
change in direction that added a year to the project schedule.

As exhibited in the Colorado STEP UP project, establish-
ing early coordination with resource agencies in the trans-
portation planning process has benefits. When resource 
agencies are made aware early in the process that a large proj-
ect is proposed for an environmentally sensitive area, they 
can identify the environmental issues earlier and with more 
certainty. Resource agencies can then plan accordingly and 
get productively involved with the project at the corridor 
stage, saving state DOTs time and money while promoting 
environmental stewardship and sustainable transportation 
infrastructure development.

Resource agency involvement at this early stage increases 
understanding of the larger picture, available trade-offs, and 
limitations. NCDOT’s EEP, profiled in the North Carolina 
US-64 case study, is an excellent example of resource agency 
coordination, resulting in improved environmental outcomes. 
The EEP enables multiple project impacts (wetlands, stream 
corridor, water quality, species, and habitat) to be addressed in 
a comprehensive manner, targeting mitigation resources to 
better protect the natural resources of the state by assessing, 
restoring, enhancing, and preserving ecosystem functions and 
compensating for impacts at the watershed level.

In addition to exceeding the state and FHWA’s no-net-loss 
objectives for wetlands, the EEP has implemented mitigation 
years earlier than NCDOT’s project-letting schedule previ-
ously allowed, thus expediting projects and eliminating tem-
poral loss of wetland and riparian areas. The approach 
reduces permit staff workload, rework, and duplication of 
effort, saving time and money. It also reduces project contro-
versy; improves communication, planning, and environmen-
tal stewardship; and serves as a model for positive interagency 
relationships that dramatically increases the ecological effec-
tiveness of the investments of public dollars in compensatory 
mitigation.

Consider Environmental Impacts Early in Planning

An ecoregional approach streamlines project delivery by 
avoiding, minimizing, and mitigating many of the environ-
mental impacts that projects encounter. By using natural 
resource data in the early stages of planning, state DOTs can 
steer clear of costly delays later in the life of their projects. 
Additionally, DOTs that adopt a proactive approach to conser-
vation become a full partner in implementing the conservation 
strategy for the entire state (2).
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ensuring that commitments were carried out. Furthermore, 
this tracking system now serves as a record of the mitigation 
process and is the basis for accurate and efficient reporting to 
permitting agencies and other interested organizations.

The Maryland State Highway Administration now makes 
its Environmental Monitor Toolkit, an online tracking system 
with daily inspections of all sites with Section 404 permits, 
available to interested resource agencies. A separate system 
tracks projects with lower-level impacts that are inspected on 
a weekly to monthly basis. These efforts have been funda-
mental to developing a unique level of trust and confidence 
among the state DOT and resource agencies.

Structure Decision Making/ 
Use a Formal process

The I-405 Corridor Program was initially expected to include 
one large committee of stakeholders comprising elected offi-
cials and technical experts from the regulatory agencies.  
All committee members were expected to be at the table to 
reach consensus and make decisions together. However, on 
two other projects, WSDOT learned this process left some-
thing to be desired. On those projects, people attended meet-
ings on topics about which they had no expertise. A lot of 
time was spent bringing everyone up to speed. Discussions 
went astray and often resulted in gridlock. Instead, the I-405 
Corridor Program implemented a tiered committee structure 
designed as a continuous flow of information and decision 
making between three formal committees (5).

This process allowed for more informed discussion and 
produced deliverables that were tailored to the people who 
sat on the committees. Each committee was responsible for its 
own area of expertise, but the committees met together as 
needed to discuss issues and exchange ideas. Most partici-
pants agreed this approach was much more efficient.

This process allowed issues to be brought forth and 
addressed at each step in the decision-making process rather 
than waiting until the draft or final EIS stage, which usually 
resulted in substantial revisiting of completed analysis and 
design. This process also allowed participants to feel they 
achieved at least part of what they needed and to reach con-
sensus to keep the project moving forward.

It should be noted that there were some issues with roles 
and responsibilities in the I-405 Corridor Program. The pro-
grammatic EIS process was marked chronologically by a sys-
tem of three concurrence points and nine consensus points. 
From the establishment of the committees in 1999 to the 
signing of the ROD in October 2002, the Corridor Program 
took a little more than 3 years to complete. However, due in 
part to the difficulty of gaining concurrence and recent changes 
in federal law, WSDOT decided not to repeat this approach. 
The department found it difficult to gain concurrence among 

mitigation under Clean Water Act Section 404 or another state 
or local wetland regulatory program (4). In-lieu-fee agree-
ments offer the opportunity to perform mitigation in advance, 
reducing temporal impacts; increasingly DOTs are also per-
forming other mitigation in advance in efforts to collabora-
tively achieve the greatest environmental benefit and reduce 
uncertainty.

North Carolina’s EEP, applied in the US-64 case, had both 
direct mitigation and in-lieu-fee components. In the Utah I-15 
case, in-lieu-fee payments were used on the project’s minimal 
wetland impacts, facilitating direction of wetland mitigation 
investments to target the greatest wetland and water quality 
improvement needs in a watershed.

In the case of the I-405 Corridor Program, WSDOT’s deci-
sion to provide advanced mitigation was a key factor in 
achieving agreement with the resource agencies during its 
Tier 1 EIS. For the Tier 1 EIS, the agency committed to a com-
prehensive set of mitigation measures that not only covered 
the new program but also previous losses to some degree. 
Likewise, resource agencies involved in the I-405 case were 
innovative in that they took a broader, watershed approach to 
analyzing resource needs, when in the past they had focused 
on detailed site-level impact analysis and on-site and/or in-
kind mitigation. This flexibility was significant and a turning 
point in the project, as resource agencies often get caught 
between their regulatory requirements and the limitations of 
a Tier 1 EIS analysis and/or planning-level data.

In the end, WSDOT’s commitment to fund a comprehen-
sive set of mitigation measures was a pivotal factor that 
allowed the resource agencies to reach concurrence and keep 
the project moving forward. The opportunity to achieve 
those benefits eventually outweighed initial resource agency 
concerns that giving concurrence to the total program would 
undermine or predetermine its ability to assess project-level 
EIS documents in the future.

Ensure Fulfillment of Environmental Commitments

State DOTs are also improving accountability for the envi-
ronmental commitments they make. The commitment track-
ing system used in the Woodrow Wilson Bridge project was a 
key factor in assuring stakeholders their concerns would be 
consistently addressed and that the transportation agencies 
and contractors would maintain expected environmental 
standards. In concert with the tracking system, FHWA estab-
lished an independent environmental monitor to observe 
and report on the status of all agreed-on mitigation.

FHWA’s use of the tracking system was vital to the project 
development, permitting, and delivery processes. It became 
the repository of over a thousand commitments and could be 
reviewed and updated at any time in response to project activ-
ities or agency or public inquiries. It provided a method for 
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In the development of Caltrans’s corridor system manage-
ment plan (CSMP) for the I-880 corridor in Alameda County, 
Caltrans brought together all agencies and jurisdictions 
involved in moving people along the corridor to consider not 
only the immediate highway but the arterials and public tran-
sit within the corridor as well. Doing so helped ensure that 
the big picture would be considered in the decision-making 
process. Caltrans and the Metropolitan Transportation Com-
mission (MTC) brought all of the participants together to 
develop and agree on the CSMP process. To support the col-
laborative process, the participating members of the CSMP 
process were required to sign a charter stating that they were 
committed to improving transportation along the corridor 
and working together to attain the benchmarks set according 
to the agreed-on performance measures. This step helped 
formalize each organization’s commitment to making funda-
mental improvements to transportation along the corridor.

Use performance Measures 
and evaluation Criteria

Performance measures were an integral part of some of the 
model processes encountered in the case studies. Perfor-
mance standards and measures facilitated accountability, 
built stakeholder trust, and assisted maintenance of a directed 
course of action, guided by plans and agreements.

Several of the case studies illustrated how performance mea-
sures improved the decision-making process through knowl-
edge sharing and clarification of the issues, but each case used 
performance measures in different and innovative ways.

In the Maricopa RTP, the MAG planning process was 
notable in that it began with the establishment of policy and 
then followed with implementation strategies and perfor-
mance measures. MAG’s Transportation Policy Committee 
established goals, objectives, and performance measures for 
the RTP over a series of meetings and workshops, drawing on 
five expert panel forums and 16 focus group sessions held in 
the region over the previous 2 years.

The consensual development of policies is often the most 
difficult step in the development of a regional transportation 
plan. Urban areas often establish high-level goals that can be 
supported universally. In contrast, Maricopa County not only 
established specific policy goals but, in addition, set perfor-
mance measures to provide feedback on successful imple-
mentation of these goals, providing quantitative means to 
evaluate often qualitative standards. The strong policy frame-
work prevented the process from bowing to special interests 
and political manipulation.

The inclusion of performance measures and evaluation 
criteria was also crucial to getting the approval of the legisla-
ture and the public. Performance measures were one of the 
most important elements of the plan, politically. Legislation 

all agencies. Some members of the project management 
team felt the resource agencies had too strong a role in the 
decision-making process and felt the process would have 
gone smoother had the agencies acted in more of an advi-
sory role.

Currently, WSDOT and FHWA are revising the process to 
be more consistent with the requirements of the most recent 
federal transportation funding bill, the Safe, Accountable, 
Flexible, Efficient Transportation Equity Action—A Legacy 
for Users (SAFETEA-LU). FHWA’s final guidance for imple-
menting Section 6002 of SAFETEA-LU makes clear that the 
lead agency is responsible for determining the final purpose 
and need for the action and the range of alternatives, after 
considering input from the public and participating agencies. 
The guidance goes on to say, lead agencies may need to rene-
gotiate or dissolve a merger agreement that calls for other 
agencies to concur in purpose and need statements or the 
range of alternatives if the agreement is not expediting proj-
ect development. WSDOT and FHWA have interpreted this 
to mean that requiring written concurrence is not necessary 
and may hinder streamlining objectives.

I-15 in Utah moved forward without major delays and was 
able to streamline project delivery by using a design-build 
approach. In October 1999, a large study was initiated to look 
broadly at transportation issues and solutions across urban-
ized parts of Utah, identifying needed improvements. The 
NEPA process moved forward from 2001 to 2004, and at the 
end, Utah DOT decided to proceed with a design-build 
approach to expedite delivery. In 2005, supplemental funding 
approval by the state legislature enabled the project to move 
forward, and the I-15 NOW project broke ground in spring 
of 2006.

Several of the case studies used a merger process and/or 
formal concurrence points between agencies at specific key 
decision points to streamline the decision-making process.  
A formal merging of the NEPA and Section 404 permitting 
processes can help save time on the permitting end and, by 
gaining concurrence, can help avoid redo loops on basic deci-
sions, such as purpose and need. This approach can work 
effectively, as in the case of the Woodrow Wilson Bridge. 
Despite the lawsuits and controversy that delayed the Wood-
row Wilson Bridge project, the sense of urgency regarding the 
need to replace the deteriorating bridge also called for inno-
vative approaches. FHWA was able to expedite the final stages 
of project development by completing concurrent NEPA and 
Section 404 permitting processes, using the draft and final 
supplemental EISs to serve as the initial and final permit 
applications, respectively. The U.S. Army Corps of Engineers 
(USACE) was a cooperating agency on the supplements, held 
joint public hearings with FHWA, and issued its Section 404 
permit approximately 2 weeks after FHWA completed its 
final supplemental EIS and signed the ROD.
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options or scenarios, deal with complexity, and have a clear, 
reproducible procedure.

Oregon DOT used Criterium DecisionPlus as its DSS.  
Criterium DecisionPlus is desktop decision manager soft-
ware that uses a multiattribute utility analysis to evaluate and 
compare alternatives based on community values, as repre-
sented by the SWG. Before its use, the SWG and project team 
created threshold criteria, essentially the “fatal flaw” analysis. 
In this process, the SWG identified the major concerns relat-
ing to the project. These concerns became the evaluation 
criteria.

The DSS helped keep debate productive and focused on 
the objectives. The SWG developed criteria, as driven by their 
interests. The weighting process helped the group focus on 
the issues of importance to the community. As a result, the 
group did not waste time on issues that would leave the per-
formance of the alternatives unchanged. Ultimately, this 
approach to decision making enabled sharply divided juris-
dictions to develop shared ownership in the process and its 
eventual outcome.

The SWG used information from the DSS to aid its discus-
sion about objectives and functions, which fed into discus-
sions on which alternatives to move forward for evaluation in 
the environmental assessment. Specifically, the tool was help-
ful in identifying which alternatives least met community 
values (the lowest scores) and which few merited more con-
sideration (the highest scores). The tool supported discus-
sion, but the evaluation results were not viewed as the answer. 
The group’s recommendations resulted from creating hybrids 
of several options that scored well in the evaluation.

Criterium DecisionPlus enabled the team to step back 
from the alternatives themselves, to identify valuation crite-
ria, and to weight those criteria. Ratings were focused on the 
objectives of the project and stakeholders’ values. Sensitivity 
analysis showed all stakeholders how rankings of alternatives 
might change, depending on values.

In another situation, the Colorado STEP UP program used 
performance criteria as a screening mechanism in its local 
funding disbursements. Outside of the NFRMPO’s corridor 
strategy, it also used environmental data for its local project 
prioritization process. The localities would submit projects 
based on several different cost, mobility, and environmental 
avoidance criteria. The success and probable inclusion into 
the fiscally constrained plan depended on how well the proj-
ects met these predetermined criteria, essentially requiring a 
certain level of performance to even be considered for 
funding.

Development of evaluation criteria before the identifica-
tion and screening of alternatives proved to be important in 
some case studies. On the Utah I-15 NOW project, local busi-
ness interests favored an intersection alternative that had no 
impacts on existing businesses. However, analysis of that 

that enacted the 1985 sales tax included a requirement for 
performance audits every 5 years to evaluate plan success. 
These audits proved valuable in making plan adjustments. 
Fully funded performance measures provided quantifiable 
assessment tools linked to goals and objectives.

In the Binghamton metropolitan transportation study, 
project stakeholders used performance measures to evaluate 
different growth scenarios and their ability to meet the stake-
holders’ goals. The goals focused on solving the region’s chal-
lenges of infrastructure use and maintenance, economic 
revitalization, and sustainment of a vibrant but shrinking 
community. They overlapped the goals and measures, so that 
the measures would link to more than one goal; for example, 
the percentage of population in “enhanced community ele-
ments” served as an indicator for both economic revitalization 
and community issues. Using these measures, stakeholders 
evaluated four possible future scenarios: outward trend (base-
line), outward growth, inward trend, and inward growth. Sub-
sequently, the stakeholders chose an inward moderate growth 
scenario, as it outperformed the others in those performance 
measures.

The team in the Oregon I-5 Beltline Interchange study used 
performance measures for the rebuild of a specific interchange/
intersection. A stakeholder working group (SWG) was devel-
oped during this project to capture the wide range of stake-
holder interests and communicate those interests with the 
project team. Members of the SWG established criteria to eval-
uate the performance of feasible alternatives against the full 
range of stakeholder values and then used the criteria to rank 
the alternatives. The criteria list was diverse, using threshold 
and evaluation, and absolute and ranking criteria. The thresh-
old criteria were that the alternatives had to be phased and had 
to improve safety, provide business access, promote multi-
modalism, and minimize property displacement.

The SWG established 26 evaluation criteria to evaluate the 
performance of feasible alternatives against a full range of 
community values. Evaluation criteria spanned five broad 
categories: cost, implementation, transportation, safety, and 
the natural and human environment. They were also weighted 
on the basis of each stakeholder’s values and community 
desires and relative importance. When feasible, measure-
ments were quantitative, such as acres of wetland impacts or 
the number of business displacements. Otherwise, the mea-
sures were qualitative, establishing a high, medium, or low 
scoring scale based on relative desirable characteristics. Each 
alternative was later given a performance rating based on 
both the general performance with the evaluation criteria 
and its weighted value-laden rating.

The use of a decision support system (DSS) was critical for 
the comparison of evaluation criteria. DSS is the name often 
given to computerized decision tools that help with complex 
decision making. Typically, these tools help evaluate alternative 
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workshop participants were used to develop screening crite-
ria for selecting a preferred scenario. Workshop participants 
used individual wireless keypads to register their values and 
priorities. MetroQuest software was used to create and com-
pare alternative scenarios based on the criteria developed 
through participants’ input. Through this process, the perfor-
mance of the alternative scenarios is measured directly by the 
priorities indicated by workshop participants.

Collaborate with agency 
partners and the public

The International Association for Public Participation (IAP2) 
offers a widely used spectrum for public participation sug-
gesting the following levels of engagement (6):

•	 Inform: To provide the public with balanced and objective 
information to assist them in understanding the problem, 
alternatives, opportunities, and/or solutions.

•	 Consult: To obtain public feedback on analysis, alterna-
tives, and/or decisions.

•	 Involve: To work directly with the public throughout the 
process to ensure that public concerns and aspirations are 
consistently understood and considered.

•	 Collaborate: To partner with the public in each aspect of 
the decision, including the development of alternatives 
and the identification of the preferred solution.

•	 Empower: To place final decision making in the hands of 
the public.

These same levels of engagement apply to participation 
with agencies. Many of the case studies had good examples of 
techniques used to involve the public and agencies in the 
transportation decision-making process; however, those that 
used a truly collaborative process found real success. Examples 
of the most collaborative approaches are included here. Addi-
tional successful practices for engaging and involving both 
agencies and public stakeholders are included, as Appendix A.

In the WSDOT I-405 Corridor Program study, the project 
was supported by an executive committee made up of local 
elected officials. The executive committee focused on what its 
members believed to be reasonable alternatives consistent 
with local land-use planning, which also helped the commit-
tee get through the process in a timely manner. The executive 
committee took ownership of the decisions and became advo-
cates for the selected alternative. In turn, it publicly supported 
the project in front of regional constituents, the Washington 
State Legislature, and the Office of the Governor.

In the Maricopa RTP development, involvement of the 
business community was essential to the success of the trans-
portation plan and area tax increase. Business leaders served 
as liaisons between the MAG, area lawmakers, and the public. 

alternative showed it would not meet FHWA requirement to 
serve 20-year transportation needs. Thus, it was dropped 
from consideration.

Developing a set of performance measures that all partici-
pating agencies agreed on was essential for creating a com-
mon baseline for measurement and decision making 
throughout Caltrans’s CSMP process. Alternative congestion 
management strategies were analyzed and selected in the 
development of the CSMP for the I-880 corridor in Alameda 
County. The recommendations from the CSMP are intended 
to inform the MTC in its development and update of the TIP. 
The result is that the MTC will be able to put forward projects 
that will improve the overall efficiency of the corridor.

The CSMP was designed to be a collaborative process 
among all agencies involved with moving people and goods 
along the corridor. For the I-880 corridor, the participating 
agencies included Caltrans Headquarters, Caltrans District 4, 
the MTC, Alameda County Congestion Management Agency, 
Bay Area Rapid Transit District (BART), and the local juris-
dictions. It was considered crucial that participating agencies 
agree on both the performance measures used to analyze and 
choose congestion management strategies and projects and  
the source of data supporting those measures. The perfor-
mance measures used in developing the CSMP for the I-880 
corridor in California were based on quantitative data focusing 
on three key areas: mobility, reliability, and safety. The mobility 
performance measures were based on travel time and delay. 
The reliability performance measures captured the relative 
predictability of the public’s travel time and how much mobil-
ity varies from day to day. The safety performance measures 
were generally based on the number of accidents and accident 
rates. The primary objective of the performance measures was 
to provide a sound technical basis for describing traffic perfor-
mance on the corridor. Most of the performance measures 
used had been developed by Caltrans operations staff over 
years of experience with other projects and analysis. However, 
the entire project team evaluated and decided on which perfor-
mance measures were relevant for the I-880 corridor.

Compared with the performance measures used to select 
congestion management strategies in California’s CSMP pro-
cess (which were based on quantitative data focusing on 
transportation mobility, reliability, and safety), selection of the 
preferred long-range transportation vision for Idaho’s Trans-
portation Vision 2033 relied on a broader set of criteria inte-
grating transportation with land use, housing, environmental 
management, and economic development. These performance 
measures were based on stakeholder preferences.

The ITD initiated an extensive dialogue and strategy pro-
cess to create Idaho’s Transportation Vision through 2033. 
The visioning process brought together academia, resource 
agencies, and the public and private sectors in workshop set-
tings. As part of that process, the collective priorities of 
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consisting of planning, regulatory, and resource agencies, has 
been established for each of the seven geographic FDOT dis-
tricts. Each agency appoints a representative or representatives 
who are responsible for coordinating and performing all 
actions to satisfy their responsibility with respect to the plan-
ning and development of transportation projects. The ETAT 
representatives have authority and responsibility to coordi-
nate internally and represent their agency’s positions. The role 
of the ETAT representatives changes from advisory during the 
planning and programming phases to coordination during 
environmental review and permitting. Through the ETAT, 
the ETDM Process fosters a team approach to identifying 
transportation solutions that are responsive to environmen-
tal and cultural preservation goals and to community livabil-
ity objectives. Early coordination and consultation among 
FDOT, MPOs, and resource agencies improves the mutual 
awareness and understanding of mobility needs and environ-
mental protection, which continues through each phase of 
the ETDM Process. It is important to note that early involve-
ment in the ETDM Process begins during project planning 
before significant resources have been spent on technical 
studies and project design.

One of the first steps in creating an environment of trust is 
to identify affected stakeholders and clearly establish their 
roles. For instance, in the Woodrow Wilson Bridge case, 
FHWA formed stakeholder participation panels. FHWA pro-
posed and organized four panels: the Telegraph Road Inter-
change Panel, Jones Point Park Panel, Route 1/Washington 
Street/Urban Deck Panel, and Maryland Interchanges Panel. 
FHWA defined stakeholders, including bridge users, as those 
individuals and groups directly affected by the project. The 
purpose of the panels was to identify valued community 
characteristics, define community goals and guidelines for 
the final design, and work with designers and planners to 
codevelop concepts and proposed designs that enhanced and 
preserved the natural environment, the built environment, 
and the social environment of the community. The project 
team made clear to prospective panel members, however, that 
alternatives would not be revisited and that the preferred 
alternative was the focus of the panel’s work.

On the I-5 Beltline Interchange project, Oregon DOT 
developed a planning study (the Interstate 5/Beltline Inter-
change Facility Plan) for the interchange, which recom-
mended five alternatives for further evaluation. However, 
despite Oregon DOT’s coordination with local stakeholders, 
considerable disagreement remained with regard to the best 
solution. Oregon DOT recognized that a new approach was 
needed to complete the next step in the process, an EA. The 
department used a highly structured decision-making process 
to engage a SWG that was made up of technical experts and 
representatives of businesses, neighborhood associations, spe-
cial interests, and elected officials.

They were the glue that held the collaborative framework 
together. Representing diverse transportation, land-use, and 
business development interests, business leaders were the key 
to the success of local taxing initiatives. They demonstrated a 
strong respect for the technical ability of the MAG staff, the 
planning process, and the criteria used to establish transpor-
tation needs. Their official public leadership role on MAG 
task forces provided credibility to decision making and inhib-
ited alliances toward special interests.

In addition, the business community had the ability to act 
outside of the constraints of elected officials to assess public 
interests and support for different plan structures. During 
development of the Maricopa RTP, the business community 
took polls and other measures to gauge public sentiment 
toward particular plan options. They were able to present a 
realistic perspective on those plan attributes that would lead 
to success.

The creation of Florida’s ETDM Process was collaborative 
in that it was developed to support transportation decision-
making procedures for the state of Florida, not just the Florida 
DOT (FDOT); and it came into being through a joint effort 
among FDOT, FHWA, and other state, federal, and local gov-
ernment agencies to reexamine the entire transportation 
planning and project development processes within each 
agency. First, agency heads agreed to participate in the devel-
opment of the process. Then, through a series of interagency 
work groups and task teams, the new process was developed 
for the state. Under the leadership of FDOT’s Central Envi-
ronmental Management Office, process refinements have 
been ongoing since the ETDM Process began. Regularly 
scheduled ETDM coordinator meetings are conducted to 
identify and address issues that arise during ETDM imple-
mentation. If necessary, special interagency task teams are 
formed to address these issues. Every agency, as well as 
FDOT, adjusted its business practices to accommodate the 
new ETDM Process and the workload requirements to sup-
port the new process. FDOT reorganized staff and manage-
ment positions to accommodate the responsibilities, while 
other agencies opted to create new positions or sections 
within their existing structure. The roles, responsibilities, 
and expectations for agency participation throughout the 
ETDM Process are codified in agency agreements. When 
needed, funding for dedicated staff is made available through 
funding agreements.

Beyond development of the process, early and continuous 
agency involvement is a key component to the success of the 
implementation of the ETDM Process. Agency interaction 
occurs throughout the life of a project to ensure that transpor-
tation decisions are balanced with effects on natural, cultural, 
and community resources, land-use decisions, and other 
agency goals or objectives. This is accomplished through an 
environmental technical advisory team (ETAT). An ETAT, 
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Although not everyone was happy with the final decision, 
all agreed the process was excellent. Many stakeholders 
believed this was a more transparent decision-making pro-
cess. Some surmised that, had Oregon DOT started this pro-
cess with the development of the facility plan, the entire 
project would have gone much faster and the opportunity for 
distrust and confusion would have been significantly reduced.
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One of the most unusual aspects was the shared authority 
of the decision team. Decision team members signed a for-
mal agreement that established protocols for communica-
tions and decision making between a wide range of 
stakeholder interests, including individual property owners, 
neighborhoods, interest groups, business representatives, 
and local jurisdictions. The roles and responsibilities were 
spelled out in protocols agreed to in writing by each mem-
ber of a SWG. The protocols for communications included 
requirements for meeting attendance, clearly defined roles 
and responsibilities, agreement to keep an open mind and be 
respectful of others’ views, and accord to include minority 
opinions when unanimity was unattained. Decisions were 
made by majority vote with the team reaching consensus at 
each decision point.

The local governments—Eugene, Springfield, and Lane 
County—had great say in the process. It was unusual for local 
governments to have this much influence in the process when 
they are relying on outside funding. In fact, at one point, FHWA 
and Oregon DOT were outvoted by local officials. Per the pro-
cess, the two agencies ended up submitting a minority report. 
Statutorily, FHWA and Oregon DOT had final decision-making 
authority regarding the preferred alternative, but without local 
support, the project would not have moved forward.
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Moving Beyond Individual 
Barriers and Success Factors

The case studies show that there are strong motivations to col-
laborate. Collaboration is not a new topic for the transporta-
tion industry. The discussion really began in 1991 with the 
enactment of the Intermodal Surface Transportation Efficiency 
Act (ISTEA). With the first acknowledgement that decision 
making about transportation improvements is not conducted 
in a vacuum, this early transportation legislation represented 
something of a sea change in the industry. By the late 1980s 
the interstate system was largely funded or under construction, 
allowing the federal gasoline tax revenues to be redirected to 
other needs. At the same time, public concern over environ-
mental issues such as acid rain led to amendments to the Clean 
Air Act in 1990. As ISTEA was drafted, environmentalists and 
others urged Congress to emphasize the needs of people rather 
than automobiles and to make the environment an integral 
part of transportation decision making. As a result, the new 
transportation legislation focused on improving transporta-
tion not as end in itself but as the means to achieve important 
national goals, including economic progress, cleaner air, energy 
conservation, and social equity (1).

Considering the stringent requirements for engagement, 
an apparent willingness of professionals to collaborate, and 
actions taken to support collaboration, why do most transpor-
tation professionals still see this as a weak link in the decision-
making process? Why can’t we just do it?

The difference that collaboration made in many of the case 
studies is clear. Would these specific approaches work for 
every state or region? Probably not. However, when studied 
in depth, specific examples of successful collaboration offer 
many insights into how to get it right, as well as what may undo 
the best laid plans. Practitioners are hungry for examples of suc-
cessful projects that they can imitate to enhance the possibility 
of success. Well supported case study reports are an invaluable 
resource to transportation professionals at all levels.

However, transportation practitioners are also keenly aware 
of the differences between individual projects and plans. What 
works well in one instance can prove woefully inadequate in 
another. All projects have individual contexts, and even the 
most carefully documented project does not provide suffi-
cient detail on how to collaborate in each step of each phase 
of decision making. The challenge is to turn successful proj-
ect examples into the systematic inclusion of collaboration in 
the entire transportation process. The value that case study 
examples provide is in their collective wisdom.

The answer lies in systematically institutionalizing collab-
orative decision making as a business practice and providing 
user-friendly guidance in the form of the Framework. It is 
absolutely essential to have the right people at the table at the 
right time with the right information to make good choices 
that will stand up to scrutiny. The Framework helps practition-
ers do this at all levels; it is flexible and adaptable, is usable  
by all transportation agencies, and provides specific informa-
tion on how to support collaborative decision making within 
the existing laws and regulations.

The Framework directly responds to the main barriers to 
project or program delivery identified in the case studies and 
described in Chapter 3. It encompasses the success factors 
found in practice and described in Chapter 4. The connection 
between barriers and success factors in the case studies and 
components in the Framework is described in Table 5.1. The 
Framework itself is described in the following sections.

Structuring the Framework 
around Key Decision points

To make the Framework applicable to the entire universe of 
transportation participants, the structure must be rather 
high level. This can be problematic. The way of implement-
ing transportation improvement projects may be quite dif-
ferent in Kansas and Kentucky. Transportation regulations 
map out the requirements, and these have been interpreted 
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34Table 5.1. Connection of Barriers and Success Factors Identified in Case Studies to the Framework

Barrier Identified  
in Case Studies Applicable Solutions from Case Studies Relationship to the Framework

Cross-phase issues Link phases of transportation decision making
Structure decision-making process

The Framework encompasses the key decision points in four phases of transportation decision making: 
long-range planning, corridor planning, programming and fiscal constraint, and environmental review. 
The linkages between these four phases are identified in the Framework along with details surrounding 
transfers of data, analysis, and decisions. In addition, the roles and interests of key partners—FHWA, 
state transportation agencies, MPOs, and resource agencies—are specified for each phase, giving all 
partners an awareness and mutual understanding of each other’s interests and role.

Use a context-sensitive approach
Integrate transportation, land-use, and environ-

mental issues

For each key decision point, the Framework describes where the inputs and outputs of data, analysis, 
and decisions occur between transportation decision making and the following issues:
•	 Human context (including land-use planning);
•	 Ecological planning;
•	 Air quality;
•	 Capital improvement planning; and
•	 Safety and security planning.

In addition, the Framework broadly identifies the partners who should be at the table at each key decision 
point and specifies their roles (decision maker, adviser, or observer). Bringing these partners into the 
transportation process at key decision points ensures that their missions as conservation planners, 
land-use planners, and so forth are represented.

The Framework is the structure of key decision points that constitute the transportation decision-making 
process. Further structure could be built around the Framework, such as the use of formal agreements; 
however, this is better accomplished by each implementing organization.

 Insufficient engagement 
of the public and 
agencies

Collaborate with agency partners and the public The fundamental principle behind the Framework is collaboration—both with the public and with partners 
in decision making.

To support collaboration with the public, the Framework provides two sets of questions related to  
collaboration with the public at every applicable key decision point: (1) questions about stakeholder 
interests that partners should ask, and (2) questions partners should ask stakeholders to under-
stand/gather information about their interests. Eventually the Framework will be accessible in a pub-
licly available web tool. One section of the tool will be devoted to collaboration with stakeholders in 
transportation decision making. It will link to a diagnostic tool that will help users gauge the level of 
collaboration in their processes and provide recommendations for improvement.

For every key decision point, the Framework assigns a role (observer, adviser, decision maker, or no 
role) to each of the partners in transportation decision making: FHWA, state DOTs, MPOs, and 
resource agencies. Corresponding questions are provided which represent each partner’s interests 
in that key decision point. The interests of each partner are described by phase. By integrating trans-
portation decision making with other processes such as land-use planning and capital improvement 
planning, other partners are necessarily brought into the decision-making process. The Framework 
provides information at the key decision point–level of how these processes should be integrated 
with transportation decision making. The diagnostic tool will provide the same function for collabo-
ration with partners as with the public: it will allow users to gauge the level of collaboration in their 
processes and provide recommendations for improvement.

(continued on next page)
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Table 5.1. Connection of Barriers and Success Factors Identified in Case Studies to the Framework (continued)

Barrier Identified  
in Case Studies Applicable Solutions from Case Studies Relationship to the Framework

Turnover and loss of key 
leaders

Structure the decision-making process The collaborative approach to transportation decision making lessens the risk of turnover and loss of 
key leaders by streamlining the decision-making process.

One principle of the structured approach of the Framework is that once a key decision has been made, 
it is not revisited. This diminishes the redo affect when new leadership wants to take a new look at 
past decisions. While the Framework does not recommend specific documentation, the approach 
could be further strengthened in its implementation by instituting formal agreements at key decision 
points or to the overall structure of the decision-making process.

Funding constraints Manage risks Decisions made in every phase of the transportation process should be based in fiscal reality, but, typi-
cally, only minimal information from the fiscal constraint process is transferred beyond the planning 
phase. The Framework links the phases of decision making by integrating the programming and fiscal 
constraint processes and specifying the flow of data, analysis, and decisions between long-range 
planning, programming/fiscal constraint, corridor planning, and environmental review. In this way, 
fiscal constraint can be considered in the development of corridor plans, and anticipated revenues, 
costs, and sequencing are provided for consideration in the environmental review process.

Challenges in solution 
screening

Use performance measures and evaluation criteria
Link phases of transportation decision making

Solution screening is a key focus of the Framework and its applications and case studies. Every 
phase of transportation decision making encompassed by the Framework includes two key deci-
sion points in some form that involve approving a vision and/or goals and approving evaluation 
criteria methodology and performance measures that can be used to determine how well each pos-
sible solution meets the vision and goals. These key decision points are connected through the 
transfer of data, analysis, and decisions to the vision, goals, evaluation criteria, and performance 
measures used in earlier phases. In subsequent phases, any solutions that were eliminated early in 
the decision-making process are known, along with a reason for that elimination. In addition, the 
specific contribution of each key decision point to solution screening is specified. These data will 
eventually be presented in one place through an application on the web tool. Case studies that focus 
specifically on solution screening will also be accessible from the tool.

Data availability Link phases of transportation decision making
Integrate transportation, land-use, and environ-

mental issues
Structure decision making
Collaborate with agency partners and the public

While the goal of the Framework is not to provide actual data, the approach fosters making data more 
accessible by (a) linking the phases of transportation decision making, (b) integrating transportation 
decision making with external processes, (c) cultivating a collaborative approach that enables better 
access to data from partners and stakeholders of the decision-making process, and (d) detailing the 
data needed at each key decision point.
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Building on the Key  
Decision points

What exactly is in each key decision point that supports col-
laboration? The basic information in each key decision point 
answers three main questions:

•	 Who are the collaborative decision-making partners?
•	 What information do the decision makers need?
•	 How does the technical process support making the 

decision?

Answering these questions is not quite as simple as it sounds. 
Knowing who the partners are requires understanding their 
roles and the information they bring to the process. Respond-
ing to the needs of decision makers requires an understanding 
of the data, analysis, and decisions that are available to con-
sider. The technical process must be able to provide this infor-
mation through data collection, analysis, and communication 
to decision makers.

Because the Framework represents an organizing structure 
for data that supports collaboration, more data can be added 
over time. Many SHRP 2 research projects support and enhance 
the basic Framework data. For example, the SHRP 2 Capacity 
Project C02 creates a framework for performance measurement 
for additions to highway capacity. The use of performance 
measures applies to specific key decision points. Supporting 
information from the C02 project about the performance mea-
sures to consider and the data needed to implement individual 
performance measures is incorporated into the key decision 
point structure. Collaboration is enhanced when many rele-
vant topics can be considered at the appropriate point in the 
decision-making process.

The key decision point structure, therefore, allows the 
decision-making process to connect to existing technical pro-
cesses. This connection helps transform individual processes 
by driving collaboration back into the small steps of making 
decisions. Although this represents a top-down approach, it is 
not prescriptive. A change in the underlying technical process 
represents an evolution as more efforts are made to collabo-
rate over time. What may begin as an interest in the selection 
of alternatives during environmental review may migrate 
back into the planning phase to the collection of scenario 
information. This can only happen when the full transporta-
tion decision-making partnership is engaged with the neces-
sary support to make the right decisions.

Using the Framework

The Framework and the content within it are of little value if 
not understood, accessed, and applied by practitioners. The 
Framework serves as a common foundation on which tools 

by individual agencies into supporting procedures. For the 
Framework to be useful, these individual procedures must fit 
under the collaborative umbrella without requiring whole-
sale upheaval of the current process in individual agencies. 
For this reason, changes in the procedural steps, or technical 
process, must be targeted to support collaboration at key 
decisions.

Decisions that require approval from a high level of author-
ity, need consensus among decision makers, or are required 
by law or regulation can be identified as key decisions. Between 
these key decisions are many smaller decisions and process 
steps that represent the technical transportation process. The 
philosophical basis of the Collaborative Decision-Making 
Framework is that collaboration at the highest level within 
any process requires collaboration at the steps that support 
the key decisions. In essence, institutionalizing collaboration 
at the key decision points is expected to foster collaboration 
in the supporting technical process; however, exactly how col-
laboration is implemented in the technical process will vary 
from state to state or region to region.

The Framework represents a structure of the key deci-
sions which are common to all transportation agencies and 
which support the transportation decision-making process. 
The 44 key decision points that constitute the Framework 
are shown in Figure 5.1. The analogy of a file drawer with 
individual folders is useful in understanding the informa-
tion contained within a key decision. The folders in each key 
decision contain information on the purpose and outcome 
of the decision; the specific roles of each of the decision-
making partners; the potential for integrating external pro-
cesses and linking individual key decisions; the questions that 
policy makers must address to make the decision; and the 
data, tools, and techno logy that may be used to support the 
decision. This concept is further illustrated in Chapter 6 of 
this report.

The relationships between key decisions and the support-
ing processes that exist within an individual agency can be 
confusing. Most practitioners are primarily concerned with 
the individual steps that guide their day-to-day work. This 
is clearly evident to the NEPA practitioner following the 
highly structured steps that dictate the progression through 
environmental review. It is equally true in long-range plan-
ning, corridor planning, and programming. Many individ-
ual decisions are made before a more encompassing decision 
(such as the approval of the project purpose and need) is 
elevated to the decision-making authority within the pro-
cess. In this way the technical process may be said to exist 
between the boxes of the Framework. The individual pro-
cesses of 50 state DOTs and more than 300 MPOs can there-
fore be mapped to the Collaborative Decision-Making 
Framework, providing a common foundation for integrating 
collaboration universally.
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Figure 5.1. The Collaborative Decision-Making Framework. (Note that since the writing of this report, the 
Framework has been renamed Decision Guide.)

and applications that are ready to implement in practice can be 
built. The tools and applications with the most pressing need 
and broadest applicability were developed first. For example, 
applications have been developed around using the Framework 
to streamline the transportation decision-making process for a 
corridor or bottleneck project, link MPO long-range planning 
and environmental review, and diagnose (and remedy) less-
than-satisfactory collaboration in any stage of transportation 

decision making (see the Collaboration Assessment section in 
Chapter 6 for details). To make these products readily available 
and to foster ongoing growth and development of the Frame-
work and its applications, they will be packaged into a publicly 
available web tool. An example of a Framework application is 
provided in this section. The web tool is described in Chapter 6.

The Framework consists of 44 individual key decisions, 
each one containing extensive information for practitioner 

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


38

use. This vast amount of data can be overwhelming if consid-
ered in its entirety. However, that is not necessary or even 
advisable. The most beneficial aspect of the Framework is 
that it is highly flexible and adaptable. It is possible to select a 
subset of individual key decisions, either within a phase or 
across phases, to address a particular challenge or need. For 
example, many agencies have a strong interest in linking 
long-range planning and NEPA. Specific key decisions offer 
the most support for this challenge, and these can be com-
bined to form an application of the Framework.

Linking planning and environmental review is a systematic 
approach that transfers information, analysis, decisions, and 
products created during long-range transportation planning 
to NEPA as the starting point for the environmental review 
(NEPA and permitting) process. Linking planning and envi-
ronmental review benefits practitioners in both phases. Long-
range planners see that the technical work and stakeholder 
input is acknowledged and built on and results in the eventual 
selection of project alternatives. NEPA practitioners avoid 
duplicative work, have a better foundation for their decisions, 
build public trust, and increase the efficiency of the environ-
mental review process. The most recent transportation legisla-
tion also encourages the participation of resource agencies in 
the planning process. These collaborative relationships can 
greatly enhance the ability to integrate the two processes.

This interface between planning and environmental review 
makes it possible to streamline the project development pro-
cess by incorporating documented early decisions into the 
NEPA process. In linking planning and NEPA, the development 
and transfer of information between long-range planning and 

environmental review involves less than 20 key decisions 
across all phases. The Framework provides information needed 
at each key decision, as well as what should be transferred 
across phases.

The use of the Framework as an application provides the 
most powerful example of the flexibility it offers. The topics 
listed below are those applications of the Framework that will 
be available in the initial version of the web tool:

•	 Project streamlining for a corridor or bottleneck project;
•	 Integrated planning (i.e., integrating transportation decision 

making with other planning processes);
•	 Linking planning and NEPA;
•	 Stakeholder collaboration;
•	 Corridor planning;
•	 Long-range planning;
•	 Environmental review (NEPA merged with permitting); 

and
•	 Integrated programming and fiscal constraint.

Users will find that the Framework can be applied to any 
topic area of interest. Over time, as practitioners become 
familiar with the tool, they will develop applications to sup-
port their specific needs and interests tailored to their own 
individual process.

reference
1. Solof, M. History of Metropolitan Planning Organizations. North 

Jersey Transportation Planning Authority, Newark, N.J., 1998.
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Even with the Framework as an organizing structure, the 
quantity of detailed data is overwhelming in report format. 
Using a web-based format with supporting animation and 
linking capabilities as a delivery tool makes this information 
both accessible and engaging. Through this medium the 
complex relationships between the data and the key decision 
points become invisible to the user. Therefore, Transporta-
tion for Communities—Advancing Projects through Partner-
ships (TCAPP) was built as part of this project and a beta test 
version may be found at http://www.trb.org/Main/Blurbs/ 
166046.aspx. (Note that since the writing of this report, 
TCAPP has been renamed PlanWorks.)

TCAPP pairs the Framework with case studies and tools that 
enable it to be accessed, understood, and applied with relative 
ease. Within TCAPP, users are able to compare their current 
decision making with examples of successful collaboration 
elsewhere to identify where changes may be the most beneficial. 
The tool provides access to future research that will be incor-
porated into the Framework and to an expanding case study 
database, and it also provides the opportunity to interact with 
other practitioners to share experiences and improvement 
ideas. As this community of interest continues to grow, the sup-
porting information will also expand through practical exam-
ples and innovative approaches that enhance the way of doing 
business. Having the right people at the table with the right 
information at the right time will confirm that true collabora-
tion can result in better solutions to transportation challenges.

Description of tCapp

People enter TCAPP through the perspective they bring to 
transportation decision making today, be they managers, 
practitioners, or stakeholders. Although these viewpoints are 
not mutually exclusive, what is of primary importance to 
each is different. One aspect of the Framework is that it speaks 
to all audiences in their language and in recognition of what 
they care about.

Before TCAPP is finalized, SHRP 2 pilot tests will exercise 
TCAPP and provide feedback on its elements, information, 
and presentation. It is available as a beta test site, so it is antic-
ipated that other user comments will be received as well. Dur-
ing this time, specific features of the web tool will change and 
adapt to the needs of the audience.

Figure 6.1 represents the TCAPP home page (note that 
this is a 2010 version of the home page). Each tab at the top 
of the screen provides a way to enter TCAPP to obtain 
information needed to answer three primary questions: 
Why should I change? What should I change? How should 
I change to ensure I have a collaborative decision-making 
process?

Why Should I Change?

Two areas of the tool directly support the answer to why col-
laboration is necessary. These are Decision Guide Basics and 
Practical Applications.

Decision Guide Basics provides an introduction to the 
Framework. This area acquaints the first-time user with suf-
ficient information to understand how the Framework is 
organized, what information it contains, and why different 
agencies might be interested in using it. This background 
information to support use of the Framework is available 
through the following points of access:

•	 Understanding the Decision Guide. Provides the essential 
information necessary to use the Framework. This user’s 
guide acts as both an introduction to the new user and a 
resource for additional clarification as the experienced 
user moves into new layers of the Framework.

•	 How does my agency fit? Allows the four decision-making 
partners to access the Framework through an understand-
ing of where and how they are included in collaborative 
transportation decision making. This understanding is 
achieved by describing the interests of each partner in each 

C h a p t e r  6

The Web Tool: Transportation for Communities—
Advancing Projects through Partnerships
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approaches. This provides another answer to the question, 
Why should I change? The Applications of the Framework 
assist practitioners in linking planning and NEPA, project 
streamlining, and the integration of other planning processes. 
For users interested in these and other successful practice 
topics, the Framework provides detailed support.

Entry into Practical Applications begins through the applica-
tion topic areas. For each application, introductory information 
is provided to acquaint the user with the fundamental concept 
of the topic area and how the Framework can be used to 
approach the topic area. The key implementation issues for that 
topic are then listed along with a description of how the Frame-
work can be used to address those barriers. Links to the relevant 
key decision points, case studies, and reference material avail-
able on external sites are also provided for each application. In 

phase of decision making, as well as the roles they operate 
within at each key decision point. By observing the signifi-
cant integration of their interests and involvement at the 
most basic level in the Framework, representatives of each 
partnering agency will be encouraged to explore further.

•	 How do stakeholders collaborate?
•	 Creation of the Decision Guide (supported by a Google 

website). Provides a history of the Framework with infor-
mation on the SHRP 2 Capacity program, the C01 project 
and its conception, and an overview of how the project was 
conducted in order to design the Framework.

The Practical Applications portal demonstrates that col-
laboration supports the efficient and effective delivery  
of transportation improvements through several successful 

Figure 6.1. The web tool home page (2010 version).

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


41   

description of the methods used to create the scales). These 
scales, called dynamics of collaboration scales, can be used at 
the initiation of the decision-making process or at any point in 
the process when collaboration is at risk.

The five identified characteristics included in the dynamics 
of collaboration scales can potentially affect both the speed and 
quality of the decision-making process. The speed of a decision 
refers to the ability to reach a decision quickly, without revisit-
ing issues or elevating decisions to a higher level of authority.  
A quality decision is one that all participants accept and agree 
to support through decisions made in other processes.

The characteristics in the two scales represent relationship 
issues between team members or between decision-making 
partners and stakeholders. An additional challenge that prac-
titioners face is barriers within the process itself. Common 
barriers and solutions were identified and categorized into five 
major topic areas: (1) process-related barriers, (2) analytical 
barriers, (3) public and agency involvement, (4) institutional 
barriers, and (5) barriers related to tools and technology. 
Using this information as a starting point, the consultant team 
engaged experts within ICF International on process theory to 
further develop the dynamics of collaboration scales and 
potential process barriers into a self-assessment tool. This tool 
has been integrated into the web tool and is identified as Col-
laboration Assessment. The final categories included in Col-
laboration Assessment are provided in Table 6.1.

Collaboration Assessment has three major components: 
(1) criteria statements for self-evaluation, (2) summarized 
results of the evaluation, and (3) strategies for improvement. 
Each of these components relates to the process and relation-
ship categories identified in Table 6.1. In addition, the tool 
offers an evaluation for both practitioners and stakeholders.

•	 Criteria statements. For each category of assessment there are 
several statements that allow users to evaluate the existing 
process or team dynamics on a five-point scale: strongly dis-
agree, disagree, neutral, strongly agree, agree, not applicable. 
A full list of criteria statements is provided in Appendix D.

this way practitioners will be able to increase their understand-
ing on a given topic from this location.

What Should I Change?

The Collaboration Assessment is designed to help those users 
who are not sure how to identify whether they have a barrier 
to collaboration in either their established decision-making 
process or their relationships within the decision-making 
team. The diagnosis is made through a questionnaire fol-
lowed by an evaluation of the responses. The user may enter 
the assessment from the perspective of a manager, practitioner, 
or stakeholder and is guided to the questions and the respond-
ing evaluation that are most relevant.

Another window into the Framework is through the Case 
Studies portal. Case studies provide strong supporting exam-
ples of changes made to decision-making processes in support 
of collaboration, so they offer another response to the question, 
What should I change? Case studies may be accessed by associ-
ated state, by a topic area, or from the full list of case studies. The 
topic area listing identifies those case studies which provide a 
strong example of collaboration in relationship to specific top-
ics of interest. Topics include stakeholder involvement, linking 
planning and NEPA, integrated planning, and many other 
familiar transportation interest areas. As additional research is 
integrated into the Framework, the case study database will 
become even more robust. Selected case studies that support 
collaboration will be added to the Framework database, and 
links to ones that are related to other SHRP 2 research topics 
will be available at this location. In the future it will be possible 
for users of the site to add their own examples of collaborative 
plans or projects to further enhance the database.

An additional feature that is being considered for the web 
tool is the ability for professionals and stakeholders to engage 
in collaboration through the site in the Colleague Corner. 
The outreach efforts that initially introduce professionals to 
the web tool will feature a Transportation Collaboration 
Blog. This feature is expected to continue and possibly be 
enhanced to allow users to engage with each other within the 
tool itself. In this way, users will cross-train each other on 
specific aspects of the site, as well as share ongoing efforts to 
further collaboration.

Collaboration Assessment

Collaboration in transportation decision making can be 
highly dependent on relationships—both between partners 
and with stakeholders. For this reason, five characteristics of 
relationships were identified that practitioners can use to eval-
uate the dynamics of these relationships. These five character-
istics were incorporated into two scales: one for decision-making 
partners and one for stakeholders (see Appendix C for a 

Table 6.1. Categories in Collaboration Assessment

Process 
Categories

Relationship 
Categories

Stakeholder 
Relationships

Process steps Decision-making 
authority

Understanding

Institutional support Participant stability Communication

Data and 
information

Shared goals Commitment

Tools and 
technology

Role clarity

Communication Sense of ownership
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risk. Public involvement practitioners may find the Collabo-
ration Assessment for Stakeholders useful in preparing citi-
zen committees or active project participants to engage more 
fully. This tool can be used in many ways by individuals, agen-
cies, or decision-making partners to identify ways to enhance 
collaboration in their existing process.

How Should I Change?

The key decision point represents the basic building block of 
the Framework. Each compartment of the web tool leads the 
user into increasingly specific information that culminates at 
the key decision. The information contained in each key deci-
sion point in the Framework provides the answer most 
needed by transportation professionals: how to change the 
existing process to make it truly collaborative.

To know what is missing or what is most effective requires 
a standard of comparison: a generalized successful practice 
that goes beyond examples and actually details the individual 
elements of collaboration. This information answers the 
questions, Who is at the table? What do they bring? What is 
available to support the decision that must be made? More 
directly, what do the decision makers want to know and how 
do practitioners provide this information to them?

Figure 6.2 illustrates individual elements of the key decision. 
Each element provides the gold standard for a collaborative pro-
cess. Users have the ability to compare the specifics of their pro-
cess to this gold standard to see what needs to change to enhance 
collaboration or, in other words, conduct a gap analysis.

In many cases, the existing process may contain everything 
identified at the key decision; however, a more extensive 

•	 Results summary. Each response provided in the survey is 
given a numerical score. The scores are tallied in each category 
to provide an evaluation of the relative strength of collabora-
tion with respect to that topic. The results indicate a score of 
weak (1.0–2.99), average (3.0–4.99), or strong (5.0), as well as 
the points total for that category.

•	 Strategies for improvement. At the end of each assessment, the 
user is provided with additional information related to the 
topic. This information is presented as Potential Risks, 
Things You Can Do, and How the Decision Guide Can Help. 
Each of these aspects is drawn from a general strategy docu-
ment related to that category and based on existing relation-
ship and process theory and practice. The user is also 
provided with access to supporting information through 
reference links embedded in the text and at the end of the 
document. An example strategy is provided in Appendix D.

Uses of Collaboration Assessment

The self-assessment offered by Collaboration Assessment can 
be used by any practitioner or stakeholder interested in 
improving the collaborative aspects of his or her involvement 
in transportation decision making. However, the web tool has 
many other uses and can be used collaboratively for greater 
benefit. For example, an excellent time to assess the collabo-
ration potential or challenges that are present is at the begin-
ning of a plan update or a new project. Project managers can 
conduct an assessment with all team members or ask team 
members to self-assess for a better understanding from the 
outset. Practitioners can use the self-assessment to alert man-
agement to potential risks and offer options for reducing this 

Figure 6.2. Elements of a key decision.
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Since the writing of this report, the results of the following 
projects have been integrated into TCAPP:

•	 SHRP 2 Capacity Project C06: An Ecological Approach to 
Integrating Conservation and Highway Planning.

•	 SHRP 2 Capacity Project C08: Linking Community Vision-
ing and Highway Capacity Planning.

•	 SHRP 2 Capacity Project C09: Incorporating Greenhouse 
Gas Emissions into the Collaborative Decision-Making 
Process.

•	 SHRP 2 Capacity Project C12: Effect of Public–Private 
Partnerships and Nontraditional Procurement Processes 
on Highway Planning, Environmental Review, and Collab-
orative Decision Making.

•	 SHRP 2 Capacity Project C15: Integrating Freight Consid-
erations into Collaborative Decision Making for Additions 
to Highway Capacity.

•	 SHRP 2 Capacity Project C19: Expedited Planning and 
Environmental Review of Highway Projects.

•	 SHRP 2 Reliability Project L05: Incorporating Reliability 
Performance Measures into the Transportation Planning 
and Programming Processes.

Finally, laws, regulations, and practices will change over 
time. The implementation planning for TCAPP and its con-
stituent products calls for a host, an oversight structure, 
update capability, and, perhaps, a way for users to add con-
tent. The intent is for this Framework to be an always-current 
resource for the transportation industry over time.

comparison may illustrate that an essential element of col-
laboration is missing at one or more points. What the case 
studies have demonstrated is that it takes only one missing 
element to create a redo loop, a delay, a lawsuit. These are the 
barriers to effective and efficient project delivery.

Beta test release of tCapp

The beta test release of TCAPP was in January 2010. It 
included the features described in this report. In addition, it 
contained the case study content and links to relevant loca-
tions in web-based applications developed within two other 
SHRP 2 projects:

•	 SHRP 2 Capacity Project C02: Performance Measurement 
Framework for Highway Capacity Decision Making.

•	 SHRP 2 Capacity Project C03: Interactions Between Trans-
portation Capacity, Economic Systems, and Land Use.

The first release of TCAPP was pilot tested by transporta-
tion agencies in 2010–2011 and revised based on the results.

Future expectations for tCapp

Over the life of SHRP 2 the results of other relevant projects 
will be integrated into TCAPP. When completed, the web tool 
will address each of these topics in the context of the decision 
points at which they are relevant, related case studies, and 
applications of the Framework.
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There is widespread recognition in the transportation indus-
try that collaboration is not just a good thing; it is a neces-
sity. The case for change has been made since the early 1990s, 
and the permission and guidance has been available for some 
time. The existing regulations require collaboration, and 
reauthorization is expected to give this an even higher pri-
ority with more extensive collaboration and integration of 
processes to increase efficiency in acknowledgement of ever 
shrinking resources, both financial and environmental. The 
focus on climate change and other emerging issues will 
increase the partnerships needed to support transportation 
improvements.

Although the interest in collaboration is present, profes-
sionals have lacked detailed information about what needs to 
change and how to make those changes. Well-supported case 
study reports are an invaluable resource to transportation 
professionals at all levels, but transportation practitioners are 
also keenly aware that what works well in one instance can 
prove woefully inadequate in another. All projects have their 
individual contexts, and even the most carefully documented 

project does not provide sufficient detail on how to collabo-
rate in each step of each phase of decision making.

The answer lies in systematically institutionalizing collab-
orative decision making as a business practice and providing 
user-friendly guidance in the form of the Framework. It is 
absolutely essential to have the right people at the table at the 
right time with the right information to make good choices 
that will stand up to scrutiny. The Framework helps practition-
ers do this at all levels. It is flexible, adaptable, and usable by  
all transportation agencies, and it provides specific informa-
tion on how to support collaborative decision making within 
the existing laws and regulations.

The availability of web technology to support the sharing of 
this information through an easily accessible medium makes 
it possible to implement the Framework in practice. Through 
an ongoing exchange of information, transportation manag-
ers, practitioners, and stakeholders will certainly develop even 
more ways to collaborate, improving both processes and rela-
tionships. The Collaborative Decision-Making Framework 
will begin the conversation and enable the change.

C h a p t e r  7

Conclusion
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General Strategies for Working 
Well with Others

A number of successful practices were used in the case studies 
to bring partners and public stakeholders into the transporta-
tion decision-making process and work with them effectively. 
These general practices are briefly summarized here.

Recognize Interests

Collaboration among decision-making partners and stake-
holders has one essential commonality: involvement is based 
on what matters to each of them. Recognition of the interests 
of those outside the process is as important as understanding 
the mission and requirements of those directly responsible 
for the transportation system. The interests need not be com-
mon to all, but individual interests must be acknowledged, 
respected, and included in the process.

Have a Win-Win Orientation:  
Let Go of Positions

In Oregon, the step-by-step structured decision-making pro-
cess used for the I-5 Beltline Interchange environmental 
assessment (EA) emphasized the importance of clearly artic-
ulating the range of stakeholder needs before identifying a 
solution. Oregon DOT worked with the business community 
group on an alternative that was designed to meet everyone’s 
needs to the greatest extent possible.

This process encouraged participants to compromise. They 
were forced to explain how their needs were met by the eval-
uation criteria. Moreover, the facilitated discussion did not 
move on to discuss potential solutions until the evaluation 
criteria were accepted. A win-win attitude was brought to 
the process. Thus, by the end, everyone’s needs were in line to 
be met.

Use Skilled Facilitators

Oregon DOT felt it got the “A-team of the consultants” on the 
I-5 Beltline Interchange project. The consultants were good 
at explaining technical information, facilitating, and moving 
the process along. Meetings and processes were very inclusive, 
and everyone was allowed to speak. Their facilitator did not 
allow technical experts to dominate the conversation but rather 
strongly encouraged everyone to participate in the discus-
sion. At the same time, the facilitator kept people on track and 
kept the meetings on schedule. Meetings were well organized 
and the facilitator well prepared. Materials were provided in an 
easy-to-understand format. Agendas were prepared ahead of 
time and everyone knew the topic for discussion and the deci-
sion that had to be made at each meeting.

In the Texas Kelly Parkway study, Texas DOT made clear 
that its use of a facilitator with knowledge of the local com-
munity and the environmental justice issues that had arisen 
was essential to the project. Had it not been for the facilitator, 
the ability to identify local project champions would have 
been unrealized.

Be Inclusive

Idaho’s Transportation Vision 2033 project team invited local 
governments, businesses, university representatives, tribes, 
and a variety of community organizations to participate in its 
process. In turn, over 750 people participated in a series of 
regional and statewide workshops.

In the Texas Kelly Parkway case, the team initiated an 
extensive public involvement program at the beginning of the 
project and directed its funding to establish personal contact 
with the community. The team created a neighborhood proj-
ect office that was convenient and accessible. It started four 
advisory committees. Team members met with community 
members one-on-one. They attended career days at the local 
middle school and picked up trash through the neighborhood 

a p p e n D I x  a

General Strategies from the Case Studies for 
Working Well with Agencies and the Public
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figure within the local Hispanic community, his opinions had 
considerable weight. In almost half of the cases studied, 
champions were identified outside of the formal structure of 
the project such as this.

Gain Political Support

As important as it is to have a project champion, it is equally 
important to have an influential one—namely, one who can 
lend political support. Politicians play a vital role in the pro-
gramming and budgeting process and can play both prob-
lematic and helpful roles. In addition to providing a public 
perspective on investment prioritization, local and state elected 
officials, appointees, and transportation commission mem-
bers have significant influence over the overall transportation 
budget. In a number of cases, political leaders were key cham-
pions for projects and critical to the amount of support the 
project received.

For example, the I-5 Beltline Interchange project in Oregon 
was advanced, in part, by the involvement of a local commu-
nity group, United Front, which lobbied for the project, thus 
ensuring funding for the study and design in the Transpor-
tation Equity Act for the 21st Century (TEA-21). Further-
more, a local congressman was a ranking member of the U.S. 
House of Representatives Transportation and Infrastruc-
ture Subcommittee on Highways, Transit, and Pipelines. He 
supported the inclusion of $20 million for the construction 
of the interchange in the Safe, Accountable, Flexible, Efficient 
Transportation Equity Act: A Legacy for Users (SAFETEA-LU) 
in 2005.

In the US-24 New Haven, Indiana, to Defiance, Ohio, 
project, the Fort to Port Organization was a major project 
champion. This organization formed after an Indiana state 
representative called a meeting to address safety concerns 
along the corridor. The representative invited Ohio legislators, 
local mayors, county commissioners, and other local elected 
officials. Also invited were chambers of commerce, economic 
development organizations, regional planning organizations, 
and interested citizens. The various stake holders coalesced  
to form the Fort to Port Organization. The group gained 
momentum, engaged other citizens, businesses, trucking orga-
nizations, economic development planners, and others across 
the corridor, and became a significant driving force to move 
the project forward.

Similarly, in both the Utah I-15 NOW project and the 
Maricopa Regional Transportation Plan (RTP) project, the 
respective state legislatures closely monitored the project 
and provided influential support. In Utah, the legislature 
saw the need for the project and pushed it into the planning 
process. It wanted I-15 NOW done quickly and efficiently, 
repeatedly funding the work. In Arizona, transportation plan-
ning in Maricopa County had always been highly politicized, 

on weekends. Moreover, Texas DOT picked its consultant 
strategically and developed a good team with a combination 
of local people who had insight into the community, as well 
as those who brought insight and expertise to the process.

Identify Leaders and Project Champions

Having effective leadership and project champions was key 
to many of the case studies examined. A variety of leaders, 
ranging from citizen advocacy groups to elected officials, 
stepped forward and either initiated projects or propelled 
them forward at critical junctures.

These project champions not only brought energy and 
excitement to a project, but typically, they brought the author-
ity to commit their entire agency to a particular course of 
action. For instance, in Idaho’s Transportation Vision 2033 
study, the state transportation director not only provided the 
initial motivation to create a statewide vision, he shepherded it 
through its various development stages. Similarly, in many of 
the case studies examined, project champions helped convince 
others that the mutual gain they would enjoy outweighed the 
costs associated with their effort.

Acknowledge Common Purpose,  
Motivation, and Needs

One of the project champion’s most important roles is iden-
tifying and acknowledging common purpose, motivation, 
and the needs of project participants. He or she raises aware-
ness of these elements and obtains commitment to what 
might be accomplished together. Project champions often 
enunciate the purpose of the collaboration and clarify how 
progress will be measured in terms understandable to those 
involved. They build trust among participants; and they 
evaluate what each participant brings to the collaboration 
and whether the contribution is sufficient to achieve the 
desired goals.

For instance, in the Colorado STEP UP project, the Envi-
ronmental Protection Agency (EPA) and the Federal Highway 
Administration (FHWA) initiated attempts to integrate land-
use, environmental resource protection, and transportation 
planning. For both the US-131 S-curve replacement project 
and the New Jersey Route 31 project, it was elected officials 
that provided initial impetus for the project.

In the Texas Kelly Parkway study, a local community and 
religious leader emerged. He championed the project by 
identifying commonalities his community held with the state 
DOT. As soon as he supported the project, community rela-
tions improved. He talked with community members to help 
them see the benefits of Kelly Parkway, such as economic devel-
opment, increased connectivity, and opportunities for beauti-
fication of the community. As a highly respected authority 
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General Strategies for Working 
with Decision-Making partners

The primary decision-making partnership in transportation 
is between U.S. DOT, state DOTs, metropolitan planning orga-
nizations (MPOs), and the resource agencies that grant per-
mits. Each of these entities has a mandated role to play when 
any capacity improvement is realized using federal funds. U.S. 
DOT guidance documents have supported a collaborative 
effort between these groups for many years. State DOTs have 
wrestled with various avenues to achieve buy-in from both 
partners and stakeholders on major investment studies, 
pre–transportation improvement program (TIP) efforts, and 
phased environmental studies to name a few.

Consultation with state and local agencies responsible for 
land-use management, natural resources, environmental pro-
tection, conservation, and historic preservation is now man-
dated in SAFETEA-LU. Federal and state resource agencies 
are eager to act as early as possible to protect the human and 
natural environment from potentially harmful decisions made 
regarding transportation improvements.

Many of the case studies noted successful strategies for 
bringing partners into the transportation decision-making 
process.

Fund Liaison Positions at Resource Agencies

Resource agencies continue to experience demands on staff 
to respond to the public and stakeholders as well as to ensure 
the protection of the natural and human environment as trans-
portation projects are planned, funded, and designed. The early 
and ongoing involvement of these agencies is so essential that 
many state DOTs provide funding for staff positions within 
the agencies to ensure their participation in decision making 
for transportation improvement projects.

Conduct Field Trips

The involvement of resource agencies was not particularly 
innovative or high-tech in the corridor study for Colorado 
US-285. It simply involved field trips. The consultant team 
arranged for representatives from the U.S. Army Corps of 
Engineers (USACE), EPA, the state historic preservation 
office (SHPO), and Colorado DOT to visit specific locations 
together to discuss potential solutions. Consensus solutions 
evolved from there.

The wetlands biologist had the SHPO representative looking 
over his shoulder, so each knew why he had to budge one way 
or the other. We were able to chat about whether resources 
might be [significant] or not. The designers had 12-foot under-
passes for the elk migrations, which impacted wetlands, but 
the Corps guys agreed it was the best trade-off and the wildlife 
underpasses should be built.

with heavy involvement from both the state legislature and 
governors. This trend continued during development of the 
Maricopa RTP.

In the Washington I-405 corridor study, the project was 
supported by an executive committee made up of local elected 
officials. The executive committee members focused on what 
they believed to be reasonable alternatives consistent with 
local land-use planning, which also helped get through the 
process in a timely manner. The executive committee took 
ownership of the decisions, and its members became advo-
cates for the selected alternative. In turn, it publicly supported 
the project in front of regional constituents, the Washington 
State Legislature, and the Office of the Governor.

Partner with the Business Community

Case studies indicated that numerous leaders and project 
champions are found in the business community.

In Arizona’s Maricopa RTP development, involvement of 
the business community was essential to the success of the 
transportation plan and area tax increase. Business leaders 
served as liaisons between the Maricopa County Association 
of Governments (MAG), area lawmakers, and the public. 
They were the glue that held the collaborative framework 
together. Representing diverse transportation, land-use, and 
business development interests, business leaders were the key 
to the success of local taxing initiatives. They demonstrated a 
strong respect for the technical ability of the MAG staff, the 
planning process, and the criteria used to establish transpor-
tation needs. Their official public leadership role on MAG 
task forces provided credibility to decision making and inhib-
ited alliances toward special interests.

In addition, the business community had the ability to act 
outside of the constraints of elected officials to assess public 
interests and support for different plan structures. During 
development of the Maricopa RTP, the business community 
took polls and other measures to gauge public sentiment 
toward particular plan options. They were able to present a 
realistic perspective on those plan attributes that would lead 
to success.

In the Washington I-405 corridor study, business leaders 
were invited to sit on the Citizen Committee, one of three 
committees crucial to the decision-making process. Far from 
being surprising, this was expected because key Seattle-area 
employers—such as Boeing, Microsoft, and PACCAR—
regularly have influence in the transportation planning pro-
cess. Business community leaders in the I-405 corridor were 
extremely well-informed and well organized. In fact, these 
leaders weighed in on almost every transportation or transit 
measure floated in the area. The foresight of the Washington 
State DOT (WSDOT) in including them from the beginning 
was vital to the program’s success.
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and other state, federal, and local governments and led the 
agencies to reexamine the entire transportation planning and 
project development processes within their respective agen-
cies. First, agency heads agreed to participate in the develop-
ment of the process. Then, through a series of interagency 
work groups and task teams, the new process was developed 
for Florida. Under the leadership of FDOT’s Central Environ-
mental Management Office, process refinements have been 
ongoing since the ETDM Process began. Regularly scheduled 
ETDM coordinator meetings are conducted to identify and 
address issues that arise during ETDM implementation. If 
necessary, special interagency task teams are formed to 
address these issues. Every agency, as well as FDOT, adjusted 
its business practices to accommodate the new ETDM Pro-
cess and the workload requirements to support the new pro-
cess. FDOT reorganized staff and management positions to 
accommodate the responsibilities, while other agencies opted 
to create new positions or sections within their existing struc-
ture. The roles, responsibilities, and expectations for agency 
participation throughout the ETDM Process are codified in 
agency agreements. As needed, funding for dedicated staff is 
made available through funding agreements.

Beyond development of the process, early and continuous 
agency involvement is a key component to the success of the 
implementation of the ETDM Process. Agency interaction 
occurs throughout the life of a project to ensure that transpor-
tation decisions are balanced with effects on natural, cultural, 
and community resources; land-use decisions; and other 
agency goals or objectives. This is accomplished through an 
environmental technical advisory team (ETAT). An ETAT, con-
sisting of planning, regulatory, and resource agencies, has been 
established for each of the seven geographic FDOT districts. 
Each agency appoints a representative or representatives who 
are responsible for coordinating and performing all actions 
to satisfy their responsibility with respect to the planning 
and development of transportation projects. The ETAT rep-
resentatives have authority and responsibility to coordinate 
internally and represent their agency’s positions. The role of 
the ETAT representatives changes from advisory during the 
planning and programming phases to coordination during 
environmental review and permitting. Through the ETAT, the 
ETDM Process fosters a team approach to identifying trans-
portation solutions that are responsive to environmental and 
cultural preservation goals and to community livability objec-
tives. Early coordination and consultation among the FDOT, 
MPOs, and resource agencies improves the mutual awareness 
and understanding of mobility needs and environmental pro-
tection, which continues through each phase of the ETDM 
Process. It is important to note that early involvement in the 
ETDM Process begins during project planning, before signifi-
cant resources have been spent on technical studies and proj-
ect design.

Establish Forums for Stakeholder Discussions

In the Colorado US-285 case, forums allowed the project 
team to meet with representatives from USACE and SHPO. 
Together, they discussed how best to balance impacts to and 
trade-offs among wetlands and historic resources.

Similarly, the US-24 team in Ohio met with USACE and 
U.S. Fish and Wildlife Service (USFWS) to discuss how to 
reduce impacts to high-quality wetlands and endangered 
species habitat. Though the design change resulted in more 
impacts to low-quality wetlands, the change became the pre-
ferred alternative.

In Utah I-15 NOW, the project team used a steering com-
mittee as an effective forum for mediating among the different 
stakeholders. Each person had the opportunity to hear the 
other’s perspective and understand his or her motivations. 
Competing interests revolved around not only traffic solu-
tions but also the socioeconomic concerns of funding and 
spending. The forum helped balance competing interests.

Collaboration before major design decisions enables many 
community and resource issues to be worked out ahead of 
time, minimizing impacts that might otherwise be signifi-
cant. This approach was effective in parts of the Colorado 
US-285 case, in which wetlands and historic properties were 
also a concern. USACE and SHPO reached agreement on 
these areas, facilitated by meetings in the field (1).

Have Appropriate Experts Available  
to Answer Questions

As illustrated by the North Carolina US-64 case, having the 
right people in the room is a must. One of the major goals in 
the merger process in North Carolina was to achieve consen-
sus at each specified concurrence point. Consequently, when-
ever a team meeting was set up for the specific purpose of 
reaching a consensus, the agencies carefully planned the meet-
ing to ensure that appropriate experts were present. If resource 
agencies were being asked to balance their resource concerns 
against highway safety and other design requirements, they 
wanted the opportunity to hear directly from the hydraulics 
expert. As the merger process developed, North Carolina DOT 
(NCDOT) recognized this need and made a stronger effort to 
have the appropriate experts available at concurrence point 
meetings.

Involve Partners in the Design and Implementation 
of the Decision-Making Process

The creation of Florida’s Efficient Transportation Decision 
Making (ETDM) Process was collaborative in that it was devel-
oped to support transportation decision-making procedures 
for the state of Florida, not just the Florida DOT (FDOT). It 
came into being through a joint effort among FDOT, FHWA, 
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design, and work with designers and planners to codevelop 
concepts and proposed designs that enhanced and preserved 
the natural environment, the built environment, and the social 
environment of the community. The project team made clear to 
prospective panel members, however, that alternatives would 
not be revisited and that the preferred alternative was the focus 
of the panel’s work.

Give Stakeholders Some Influence

On the I-5 Beltline Interchange project, Oregon DOT devel-
oped a planning study (the Interstate 5/Beltline Interchange 
Facility Plan) for the interchange, recommending five alterna-
tives for further evaluation. However, despite Oregon DOT’s 
coordination with local stakeholders, considerable disagree-
ment remained with regard to the best solution. Oregon DOT 
recognized that a new approach was needed to complete the 
next step in the process, an EA. The department used a highly 
structured decision-making process to engage a stakeholder 
working group (SWG) made up of technical experts and rep-
resentatives of businesses, neighborhood associations, special 
interests, and elected officials.

One of the most unusual aspects was the shared authority 
of the decision team. Decision team members signed a formal 
agreement that established protocols for communications and 
decision making among a wide range of stakeholder interests, 
including individual property owners, neighborhoods, interest 
groups, business representatives, and local jurisdictions. The 
roles and responsibilities were spelled out in protocols agreed 
to in writing by each member of a SWG. The protocols for 
communications included requirements for meeting atten-
dance, clearly defined roles and responsibilities, agreement to 
keep an open mind and be respectful of others’ views, and 
accord to include minority opinions when unanimity was 
unattained. Decisions were made by majority vote with the 
team reaching consensus at each decision point.

The local governments—Eugene, Springfield, and Lane 
County—had great say in the process. It was unusual for local 
governments to have this much influence in the process when 
they are relying on outside funding. In fact, at one point, 
FHWA and Oregon DOT were outvoted by local officials. Per 
the process, the two agencies ended up submitting a minor-
ity report. Statutorily, FHWA and Oregon DOT had final 
decision-making authority regarding the preferred alterna-
tive, but without local support, the project would not have 
moved forward.

Although not everyone was happy with the final decision, 
all agreed the process was excellent. Many stakeholders believed 
this was a more transparent decision-making process. Some 
noted that, had Oregon DOT started this process with the 
development of the facility plan, the entire project would 
have gone much faster and the opportunity for distrust and 
confusion would have been significantly reduced.

Provide Training

Training and the availability of support were found to be 
essential for the successful implementation of the ETDM 
Process. Through regular training events, ETDM participants 
are taught about the ETDM Process and use of the tech-
nology and tasks within the ETDM Process. These training 
opportunities are also used to inform participants of success-
ful practices used throughout Florida. The ETDM training 
program includes the following courses: ETDM Process 
Overview, Overview of Sociocultural Effects Evaluations and 
Public Involvement, the Project Development Process, and 
Using the Environmental Screening Tool (EST). Training is 
provided through a number of innovative mediums, includ-
ing hands-on workshops, web-based conferences, a staffed 
ETDM help desk, and training conferences. Online materials, 
including documents in the ETDM library, are accessible 
from the Help menu on the EST. The ETDM library includes 
manuals, handouts, and other documentation supporting the 
ETDM Process.

A lack of understanding of the process is typical when pro-
cesses are highly technical or are different from traditional 
methods. For example, in the development of Caltrans’s cor-
ridor system management plan (CSMP) for the I-880 corri-
dor in Alameda County, Caltrans based performance measures 
on traffic operations data. Given the technical nature of the data 
components used to develop performance measures, many of 
the local jurisdictions and elected officials participating in the 
process had to go through a learning process to develop an 
understanding of traffic operations strategies and the effective-
ness of traffic operations measures. To help participating agen-
cies understand the methods that were used to develop the 
performance measures used in the screening process, Caltrans 
and the Metropolitan Transportation Commission (MTC) pro-
vided a series of workshops that gave participants the required 
technical background to move forward.

General Strategies for Working 
with public Stakeholders

Establish Clear Roles for Stakeholders

One of the first steps in creating an environment of trust is to 
identify affected stakeholders and clearly establish their roles. 
For instance, in the Woodrow Wilson Bridge case, FHWA 
formed stakeholder participation panels. FHWA proposed 
and organized four panels: the Telegraph Road Interchange 
Panel, Jones Point Park Panel, Route 1/Washington Street/
Urban Deck Panel, and Maryland Interchanges Panel. FHWA 
defined stakeholders as those individuals and groups directly 
affected by the project, including bridge users. The purpose 
of the panels was to identify valued community characteris-
tics, define community goals and guidelines for the final 
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In the I-405 corridor study, WSDOT focused on key strat-
egies of public involvement, including staying on message 
about the transportation problems, instilling confidence in 
the program, giving special interest groups the opportunity 
for meaningful dialogue, and providing project information 
in a timely and responsive manner. The program was awarded 
multiple regional and national awards for its outstanding 
community outreach program.

Don’t Let Language Be a Barrier

Differences in language and culture were common barriers in 
the case studies. For example, in the North Carolina US-64 
case, four of the most feasible alternative routes for the bypass 
project would have adversely affected a predominantly His-
panic community. Language barriers initially prevented 
NCDOT from obtaining the input of area residents or explain-
ing the available relocation benefits of the bypass. The agency 
decided to seek out the advice of the Hispanic community, 
talking to leaders there about how best to tailor its outreach.

NCDOT ended up working with the local school district to 
distribute bilingual project information. This unique idea 
worked. NCDOT was able to reach residents it previously 
could not and inform them of the pending project. The pro-
cess gave the community opportunities to participate and 
included financial assistance for displacements.

Based on this collaboration, NCDOT added a new bridge to 
the bypass that carried subdivision traffic over it and prevented 
the bypass from fully dividing the Hispanic community.

Use Public Relations and Mass Media

In many cases, the proactive use of the media is the only rea-
sonable means to keep the public informed. Most members 
of the public do not attend screening or project meetings. 
Few people, if any, read project mailings. But the public regu-
larly tunes in to television, radio, and newspaper reports. Rec-
ognizing upfront that the media is critical to the success of a 
project is crucial. If the public is better educated about a proj-
ect, the chance of unknown risks diminishes and the poten-
tial for success increases.

In the US-131 S-curve replacement project, Michigan DOT 
met with the local media early to explain its plans and elicit 
feedback. The media was regularly taken on project tours. 
Communication with the media was coordinated through a 
single DOT spokesperson, who was dedicated to providing 
information on construction plans, detour planning, and alter-
native commuting options.

In the Woodrow Wilson Bridge project, the project team 
had dedicated staff to field media requests and questions. The 
project team regularly contacted the media to communicate 
driver alerts and announce major project milestones. In addi-
tion, this project illustrated how some nontraditional uses of 

Foster Excellent Communication  
with the Public and Stakeholders

Time and time again, participants in the case studies attrib-
uted success to early, open, and honest communication with 
stakeholders. A transparent decision-making process seemed 
to be central to any successful collaboration. Agencies were 
able to achieve this transparency through a variety of means.

Be Flexible and Responsive

Successful project teams were responsive to the public and 
demonstrated flexibility. One of the first key decisions points 
for the Oregon I-5 Beltline Interchange SWG was to under-
stand the transportation problem that would later become 
the basis for the purpose and need statement. SWG members 
disagreed about how well the traffic model represented actual 
site conditions. To fully appreciate the traffic problems and 
community concerns, the SWG embarked on a field trip to 
the intersection. They witnessed firsthand the interplay 
between actual traffic volumes, signal timing, left-hand turn 
opportunities, signage, and pedestrian access, as well as how 
changes in the alignment would affect private and commer-
cial properties.

Public involvement and collaboration does not always have 
to be cutting edge; it just needs to be effective. Effectiveness 
requires exploration of what will enhance communication. 
At the start of the US-24 project, Ohio DOT decided to imple-
ment a new public involvement process that was different from 
past practice, including use of open-house sessions. Ohio DOT 
added overview presentations and sit-down question-and-
answer sessions. The latter allowed everyone to hear the same 
questions and answers before moving into an open-house for-
mat, with stations for more personal or small group question-
and-answer discussions. These informal meetings allowed the 
department to establish more personal relationships with the 
stakeholders and to gain public trust. Ohio DOT found this 
format to be popular and effective in the small rural commu-
nities. Meetings often drew over 100 participants. Ohio DOT 
was able to sustain this high level of public involvement 
throughout the project.

NJDOT showed its flexibility and responsiveness when 
the Route 31 project team undertook a fiscal impact analysis 
to resolve residents’ concerns that zoning changes in Raritan 
Township would overwhelm the township’s ability to pro-
vide public services. This analysis mollified concerns that 
certain land-use changes would create fiscal burdens. With 
the information from this analysis, Raritan Township was 
able to develop a mix of land uses that addressed community 
needs while having a minimal net impact on public budgets. 
Local leaders said that the township would not have pur-
chased such a study on its own, and members of the project 
team had seen few examples of this type of study being used 
in this context.
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and graphically clear. The PowerPoint presentations were 
well prepared, and the associated voiceovers included clear 
explanations of the study methodologies employed. Informa-
tion was effectively conveyed by all of the media developed. 
Handouts were colorful, concise, and easy to understand.

A key innovation affecting the implementation of Idaho’s 
Transportation Vision 2033 was that the vision document 
was to be no more than 15 pages. Project leaders set the goal 
at the beginning of the process and maintained it to the end. 
They wanted something that was digestible in one sitting, 
was easy to read and understand, and could be adopted by 
the Idaho Transportation Department (ITD) and agencies 
throughout the state and used to ensure better cohesion in 
decision making within and between agencies.

Use Visualization

SAFETEA-LU promotes greater use of visualization tech-
niques in envisioning future solutions and their implications. 
The power of visualizations, from simple to sophisticated, 
was a success factor in some of the cases.

For instance, in the New Jersey Route 31 case, the project 
team turned stakeholder input into maps or other visualiza-
tions practically overnight. Those who had been involved in 
similar studies said that they expected to wait several weeks to 
see stakeholder input fashioned this way. Workshop partici-
pants asserted that this rapid production of visual aids was 
very important to the development of consensus around a 
preferred alternative.

In the Oregon I-5 Beltline Interchange case, one technique 
the state DOT used was switching from line sketches to full 
aerial pictures with markers. Overlaying the alternatives on 
the aerial photos helped all of the SWG participants visualize 
the community impacts of the project.

In the North Carolina US-64 case, although NCDOT and 
the North Carolina Zoo had established an effective working 
relationship, zoo officials had a continuing question about 
how the final design would meet its aesthetic and land-use 
concerns. Zoo officials wanted a design that was consistent 
with the natural setting of the zoo as well as the environmen-
tal features of the surrounding area. NCDOT resolved this 
issue by creating a video visualization. The visualization 
showed the natural design of a connecting bridge as well as 
the parkway-like appearance of the connector road as it ran 
from the bridge to the entrance of the zoo.

references
1. Gaskill, C. Cost-Benefit Study of Applying Context-Sensitive Solu-

tions to US-285 West of Denver, Colorado. Presented at the 
86th Annual Meeting of the Transportation Research Board, Wash-
ington, D.C., 2007.

2. TrafficLand.com—Woodrow Wilson Bridge Project Demolition. 
http://www.youtube.com/watch?v=KmpHlkEhqbU.

the media can be a means to educate the public. In one instance, 
the project team used the media to advertise its Toughest 
Bridge Commute contest, recognizing the sacrifice of regu-
lar bridge crossers both before and during construction by 
honoring the commuter who endured the worst. The driver 
who endured the toughest commute over the old bridge earned 
the right to trigger detonation charges that brought it down. 
Media outlets covered the implosion at length (2). In another 
instance, when a pair of bald eagles took up refuge near the 
bridge during construction, the project team leapfrogged on 
their popularity by naming them and providing regular media 
updates on their progress. All the while, the team highlighted 
the project’s attention to the environment.

In the I-15 NOW case, Utah DOT hired a public relations 
firm to handle external communications. This was essential 
because, although the project had the advantage of being well 
funded, it had a major disadvantage, too. Its prominence 
shined light on other projects in the state that were short on 
funding. In fact, I-15 NOW received well over half of Cen-
tennial Highway Fund (CHF) monies. Other municipalities 
demanded a more balanced division of CHF funds—they 
wanted their share. Thus, the I-15 project team needed addi-
tional public relations support to handle this thorny issue.

Take Advantage of Opportunities to Colocate

Locating operations in the same place creates trust and 
facilitates communication. On the Woodrow Wilson Bridge 
project, FHWA faced a complex task in coordinating project 
planning between two states, the District of Columbia, all 
of the jurisdictional components, and several major federal 
agencies. To reduce the communication problems that could 
arise with so many parties involved, FHWA assigned key envi-
ronmental, legal, and project management staff to the two 
project offices. The resource agencies noted that this coloca-
tion was critical in simplifying communications and obtain-
ing timely guidance.

Keep It Simple

In many of the case studies, simpler was better. The Prairie 
Parkway study in Illinois is an example of a process in which 
basic methods carried out in an effective manner were found 
to be successful. The purpose of the Prairie Parkway study was 
to take an in-depth look at current and future transporta-
tion needs in an area that was experiencing growing regional 
development demand and increasing traffic congestion. The 
study also identified a transportation system improvement to 
enhance north-south mobility between Interstate 80 and Inter-
state 88 in Illinois, which addressed project needs. Information 
was provided to stakeholders through newsletters, handouts, 
PowerPoint presentations, and graphic displays at work-
shops. The information prepared was simple, easy to read, 
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The use of technology contributed to the success of many of 
the case studies examined—most notably, as a tool to foster 
collaboration and integrate land-use and transportation 
planning. A key focus of the eight in-depth solution screening 
case studies was the use of technology to support solution 
screening. An overview of the different types of technologies 
used in these case studies is presented in this appendix.

Overview of technologies 
by Case Study

Information technology (IT) was found to be an effective tool 
to aid in the transportation solution screening process. The 
technologies used in each of the case studies are summarized 
in Table B.1. Further details about the tools are provided in 
this section.

Caltrans’s Corridor System Management Plan

Caltrans’s CSMPs focus transportation planning efforts on 
the use of all facilities within an urban corridor. The CSMP is 
based on a series of performance measures in three key areas: 
mobility, reliability, and safety.

Three separate tools are used to calculate mobility: probe 
vehicles, PeMS, and 511. In addition, data from the statewide 
Highway Congestion Monitoring Program (HICOMP) pro-
vides information on congestion levels for heavily-traveled 
freeways throughout California. The data are gathered through 
probe vehicles, which make trips over predetermined segments 
and measure the time needed to complete a route. HICOMP 
also uses loop detectors to gather data for the comprehensive 
reports.

Caltrans’s Performance Measurement System (PeMS) is 
a web-based tool designed by the University of California, 
Berkeley, to host, process, retrieve, and analyze road traffic 
condition information. PeMS receives data from California 
freeway traffic detectors, as well as incident-related data from 

the California Highway Patrol and Caltrans. These data are 
entered into some of the performance measures used in 
the CSMP process, such as vehicle miles traveled and annual 
average daily traffic, from real-time and historical freeway 
detector data.

Another system, 511, gives commuters access to real-time 
travel time information. This is meant to assist commuters 
with planning their trips around accidents and bottlenecks. 
Over the years, these data have been archived and are avail-
able to study historical travel patterns and issues.

Subregional models and a microsimulation model sim-
ulate the movement of individual vehicles, based on the 
dynamic variables of car following and lane changing. These 
tools help identify deficiencies and alternatives. Additionally, 
cost-benefit tools identify the most cost-effective measures 
for mitigation strategies. The travel model outputs show how 
different corridor management strategies affect the perfor-
mance measures.

Florida’s Efficient Transportation  
Decision-Making Process

Florida’s Efficient Transportation Decision-Making (ETDM) 
Process is the transportation planning process Florida uses to 
accomplish early agency participation, efficient environmen-
tal review, and meaningful dispute resolution. It is supported 
by an Internet-accessible interactive database and mapping 
application called the environmental screening tool (EST). 
The EST brings together resource and project data from mul-
tiple sources into one standard format. It uses GIS to provide 
standardized analyses of the effects of a proposed project on 
natural, cultural, and community resources. It also includes 
tools to input and update information about transportation 
projects and community characteristics, as well as report com-
ments by the environmental technical advisory team (ETAT) 
representatives. Information from the secure website is pub-
lished on a nightly basis to a read-only public access site. The 
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The combination of Internet and GIS technologies in the 
EST allows multiple parties to simultaneously view and pro-
cess large amounts of information about a project, its context, 
and potential effects in a much more efficient and timely 
manner. The EST contains GIS data for each of the 23 resource 
and regulatory agencies participating in the ETDM Process. 
This information traditionally would not be available to all 
the agencies. Furthermore, each agency is able to see the com-
ments of the other participants, which leads to more collab-
orative decision making. The EST provides a comprehensive 
view of agency reviews, issues, and concerns for other agen-
cies to consider and build on. The ETDM Project Diary allows 
ETDM participants to access specific information about each 
project, including class of action, dispute resolution logs, per-
mits, summary of public involvement, and project managers. 
The EST maintains the project record from planning through 
project development, ensuring access to commitments and 
recommendations about the project as it moves forward in 
the project life cycle.

EST database maintains the project record throughout the 
life cycle of the project.

The EST is a Java-based web application that uses open-
source software when feasible. It depends on Apache and 
Tomcat to support web services. Various open-source tool 
kits (Hibernate, Velocity, UJAC, and DOJO) are used to sup-
port application development. Hibernate software creates a 
relationship between a Java application and the data that it is 
to access. Velocity provides tools for creating fast and easy 
templates to display data in HTML or PDF formats. Hibernate 
is paired with Velocity to retrieve data which can be readily 
passed directly to a Velocity template. UJAC and DOJO con-
tain libraries of functions used to develop web-based forms 
and reports. The EST also uses Oracle 9i as the database man-
agement system, and Esri products for the GIS analysis and 
mapping. ArcIMS 9.0.1 serves the interactive maps. ArcGIS 9.1 
receives calls from the web application to perform GIS analysis 
and generate PDF maps in a batch mode. Esri’s SDE software 
is used to manage the geodatabase.

Table B.1. Summary of Technologies by Case Study

Case Study Technology General Description

Caltrans’s Corridor System Management 
Plan (CSMP)

Probe vehicles Collect data by measuring the time needed to complete 
a predetermined route

Performance Measurement System (PeMS) Web-based tool designed to host, process, retrieve, 
and analyze road traffic condition information

511 System that gives commuters access to real-time 
travel time information

Florida’s Efficient Transportation  
Decision-Making (ETDM) Process

Environmental screening tool (EST) Internet-accessible interactive database and mapping 
application that brings together resource and project 
data from multiple sources into one standard format

Idaho’s Transportation Vision 2033 MetroQuest Interactive regional scenario analysis software used 
to create and evaluate alternative scenarios in real 
time based on input from stakeholders

Puget Sound Regional Council’s 
(PSRC’s) VISION 2020

Paint the Region (PTR) Software intended to allow analysis and comparison 
of land-use and transportation scenarios

Comment Management and Response Tool 
(CMART)

Web-based tool used to manage public input

Sacramento Region Blueprint I-PLACE3S Land-use projection visualization tool

I-69 Trans-Texas Corridor Study Geographic Information System (GIS) 
Screening Tool

GIS-driven environmental assessment and data  
management tool for environmental streamlining

Texas Ecological Assessment Protocol 
(TEAP)

Planning- and screening-level assessment tool that 
uses existing data available from the statewide GIS 
grid to identify ecologically important resources

Quantm System Alignment optimization tool

Wasatch Front Regional Council’s 
(WFRC) 2030 Regional Transportation 
Plan (RTP)

Travel Model Software that determines trip generation, trip  
distribution, mode choice, and trip assignments 
from a source of population distribution and 
employment information

UrbanSim Software-based demographic and employment 
modeling tool for integrated planning and analysis
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greenhouse gas emissions, ecological preservation, waste, 
water, energy, housing demographics, and economic growth. 
MetroQuest displayed performance measures for scenarios 
using maps, visualizations, photos, and graphs illustrated 
over four future decades.

Workshop participants used the tool to experiment with 
policy combinations in land use, housing, transportation, 
and resource conservation and to see the performance of the 
resulting scenario instantly. Trained facilitators guided them 
through this process of experimenting, learning, collaborat-
ing, and reaching consensus. The result was a preferred sce-
nario that best met common priorities.

While the Idaho and Calgary visioning processes focused 
on live workshops, a recent release of the MetroQuest tool 
also allows web-based visioning so that citizens can experi-
ment with policy options and results on their own. This lets 
workshop participants stay engaged with the issues afterward 
and also reaches citizens who are not inclined to attend 
workshops.

Puget Sound Regional Council’s Regional  
TIP Policy Framework and VISION 2020

The Puget Sound Regional Council (PSRC) establishes regional 
policy direction. It ensures that transportation projects 
selected to receive federal funding are consistent with the 
regional long-range growth management and transportation 
plans. The Regional Transportation Improvement Program 
(TIP) Policy Framework and VISION 2020 are important 
elements of this effort.

The first step in the development of VISION 2020 was 
selecting a preferred growth scenario. The supporting tech-
nology used in this effort was the INDEX–Paint the Region 
(PTR) tool. INDEX is an integrated suite of interactive GIS 
planning support tools. PTR is one of those tools, used for 
regional growth planning and visioning. INDEX-PTR soft-
ware allows users to explore various land-use and transporta-
tion scenarios. The software is available in custom PC and 
secured web versions. Users can add new metropolitan, com-
munity, and town centers; create new express, rail, and water 
corridors; identify important green areas; and place notes on 
the canvas. These new features are instantly viewable by other 
website users. The site uses ArcIMS, ArcSDE, and Microsoft 
SQL Server. Key project features include the following:

•	 Software: ArcIMS, ArcSDE, MS SQL Server;
•	 Custom tools that allow multiple users to simultaneously 

edit points, lines, and polygons via the ArcIMS site;
•	 Geodatabase design and installation;
•	 Customized ArcIMS, ArcSDE, and MS SQL Server; and
•	 Ability for users to add MapNotes (digital post-it notes) to 

the web map site.

Idaho’s Transportation Vision 2033

The Idaho Transportation Department (ITD) initiated an 
exten sive dialogue and strategy process to create Idaho’s 
transportation vision through 2033. The visioning process 
brought together academia, public- and private-sector par-
ticipants, and resource agencies. It transformed a fragmented 
decision-making process into a more integrated and systems-
based transportation planning approach. An important objec-
tive for the project was to unite stakeholders around a shared 
vision to enhance coordination and cooperation between 
agencies with roles that affect transportation systems. This 
technique has gone on to be successfully employed in 10 
other regions. For example, the city of Calgary expanded the 
process significantly.

In the visioning process, an interactive regional scenario 
analysis software (MetroQuest) was used to create and 
evaluate alternative scenarios in real time, based on input 
from stakeholders. MetroQuest was developed as a joint 
effort between the University of British Columbia’s Sus-
tainable Development Research Institute and Envision Sus-
tainability Tools, a private company based in Vancouver, 
British Columbia. The MetroQuest software operates either 
over the Internet or on a stand-alone Windows-based per-
sonal computer (PC).

The stand-alone, PC-based version of MetroQuest is 
designed to be projected on a screen in a town-hall style work-
shop in which participants use wireless keypads to develop and 
evaluate future scenarios. The Idaho visioning process was the 
first time that these technologies were combined to allow the 
participants to create and evaluate 30-year alternatives in 
workshops. To accommodate this process, software designers 
developed the capacity for MetroQuest to create scenarios 
in seconds—a process that previously required hours or days, 
making interactivity impossible in a workshop.

Using MetroQuest, stakeholders explored and understood 
the synergies between land use, transportation, housing, 
environmental management, and economic development in 
a workshop setting. The MetroQuest software showed users 
the long-term outcomes of different choices by examining a 
wide range of indicators. It presented an array of questions 
concerning population growth, public and private transpor-
tation infrastructure and policies, housing, land use, eco-
nomic growth, energy, air pollution, solid waste, and water 
conservation. Using wireless keypads, participants answered 
these questions to create their preferred scenario in an itera-
tive process.

In the visioning process, planners used MetroQuest to pro-
vide outputs on more than 100 performance measures in a 
wide range of areas, including transportation (congestion, 
safety, vehicle miles traveled, modal split, travel times, and 
others), land use, air quality, infrastructure costs, taxation, 
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process at the community level, regional workshops were 
held to create the preferred blueprint scenario. This led to the 
development of a metropolitan transportation plan (MTP) 
that would serve the populations and land uses as envisioned 
in the preferred scenario.

I-PLACE3S enables users to apply a variety of zoning or 
land-use designations to potential development areas. 
These different classifications have different characteristics, 
such as the number of dwelling units per acre, how many 
employees commercial areas can handle, and how many 
parking spaces will be needed. As the users make changes to 
the zoning, I-PLACE3S shows the users how quality of life 
indicators—such as traffic congestion, open space, and hous-
ing availability—will be affected. The changes are shown to 
the users through a variety of maps, graphs, and charts. Addi-
tionally, the models can be manipulated and changed in an 
interactive format at public workshops. This allows the work-
shop participants to see and realize the impacts of the sug-
gested changes firsthand, helping them decide what they 
would like their communities to become.

I-PLACE3S software is a web-based application that uses 
Oracle for data management and analysis. Information is 
presented on the website through ASP. Results of the scenar-
ios are presented on web pages and maps. Some tables of 
results may also be downloaded to Excel spreadsheets.

The ability of SACOG to use a modeling and simulation 
tool at its public workshops during the Blueprint Project 
helped make the planning process interactive. The approach 
of using I-PLACE3S helped the citizens, stakeholders, and 
participating agencies see the consequences of changes in land 
use firsthand. The use of technology with an in-depth public 
involvement process helped create grassroots support and a 
sustainable level of credibility for the final preferred scenario.

I-69 Trans-Texas Corridor Study

The national I-69 corridor was established in the Intermodal 
Surface Transportation Efficiency Act of 1991 (ISTEA). In 
1998, the Transportation Equity Act for the 21st Century 
(TEA-21) amended the I-69 corridor to include corridor 20, 
which extended through Laredo, the lower Rio Grande Valley, 
and Texarkana in Texas. As a result, 15 separate sections of 
independent utility (SIUs) for I-69 were located in Texas, 
and an alignment-level National Environmental Policy Act 
(NEPA) evaluation was needed on each. Several technologies 
were employed during the course of this project. The most 
notable and heavily used are described in this summary.

GIS Screening Tool

Environmental Protection Agency (EPA) Region 6 developed 
the GIS Screening Tool (GISST), which is a GIS-driven 

PSRC used INDEX-PTR internally to identify future land 
uses in the region. The software is intended to allow analysis 
and comparison of land-use and transportation scenarios, and 
provide a better understanding of possible long-term benefits 
and cumulative impacts of growth patterns. Up to 26 envi-
ronmental, land-use, demographic, and transportation indi-
cators can be analyzed. PSRC chose not to use the software to 
determine transportation demand and air quality because the 
INDEX-PTR models for these two indicators were over- 
simplified. Instead, PSRC used in-house transportation and air 
quality models typically used by MPOs around the country.

Originally, the INDEX-PTR tool was also intended to be 
used in an interactive public involvement situation. However, 
PSRC decided to use simplified graphics in its workshops to 
convey information derived from INDEX-PTR. (It should be 
noted that INDEX-PTR was used successfully in interactive 
public workshops by the Northeastern Illinois Planning Com-
mission while developing its 2040 Regional Framework Plan. 
This project was reviewed in the preliminary research stage 
but not selected as a case study for more detailed research.)

Other tools used in the VISION 2020 development process 
included UrbanSim and Comment Management and Response 
Tool (CMART). UrbanSim is a planning and analysis simula-
tion model that can integrate with transportation demand 
models. UrbanSim is licensed under the GNU General Public 
License and is available free of cost (UrbanSim website: http://
www.urbansim.org/). It is intended to be platform-independent 
and has been successfully installed on Windows, Linux, and 
Macintosh operating systems. UrbanSim relies on open-source 
software such as Python and Traits.

CMART is a proprietary web-based tool used to manage 
public input. The software manages documents and comments. 
It creates a response and review chain, maintains response 
history, queries comments and responses, provides status of 
responses, develops summary comments and responses, and 
produces the typical EIS output reports.

Sacramento Region Blueprint Project

The Sacramento Area Council of Governments (SACOG) 
linked transportation planning with land use to create a vision, 
or blueprint, for future land use in the region. The blueprint 
was used to prepare a plan that would serve regional transpor-
tation needs. First, a “base case study” scenario was built to 
illustrate how the area would grow if current local government 
land-use plans and zoning guidelines are followed through to 
2050. Next, the blueprint team used a land-use projection visu-
alization tool, I-PLACE3S, to develop different growth scenar-
ios. The different growth scenarios were then compared to one 
another based on how well they met smart growth principles. 
Individual communities evaluated the different growth sce-
narios through public workshops. Following the visioning 
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Statewide Analysis Model

Texas DOT developed the Texas Statewide Analysis Model 
(SAM) to provide analysis and forecasting capabilities of pas-
senger and commodity/freight movements in Texas. The SAM 
provides data and results at a level that is more aggregate than 
that typically accomplished within urban areas in their travel 
demand models. The project team used the SAM for quantita-
tive analysis at a conceptual level to measure operational effi-
ciency based on routing and location efficiency of preliminary 
corridors.

The SAM is integrated with over two dozen Texas urban 
area models and provides consistent and accurate analysis of 
the following general types of projects:

•	 Forecasting accurate statewide traffic volumes by mode for 
passengers and freight;

•	 Forecasting mode shifts for passengers and freight;
•	 Analyzing state-level, multimodal alternatives for each mode 

that should be accurate enough to support analysis for 
project selection;

•	 Analyzing concurrent modal and multimodal network 
alternatives; and

•	 Analyzing the relative impacts of domestic and through 
traffic for passengers and freight at the statewide and 
individual urban area levels.

ProjectSolve

The I-69 Trans-Texas streamlining process used ProjectSolve2, 
a proprietary technology that provides secure Internet-
based collaboration through a website (http://www.project 
solve2.com), to facilitate communication and project infor-
mation review. ProjectSolve2 is built on EMC’s Documen-
tum eRoom collaboration platform. ProjectSolve2 was 
used to facilitate the project deliverables review process. 
Once project deliverables were available, they were posted on 
ProjectSolve2. The technical advisory committee/steering 
committee members were notified when the deliverables 
were available for review and comment. ProjectSolve2 web-
site functions include

•	 GIS data set transfer and collection;
•	 Deliberation over concurrence points through a message 

board;
•	 Concurrence documentation;
•	 Issues identification and tracking;
•	 Project contacts database;
•	 Significant meetings and public involvement events 

calendar;
•	 New information alerts; and
•	 Related web links.

environmental assessment (EA) and data management tool 
for environmental streamlining. GISST provides a system-
atic approach to considering environmental impacts. It  
is designed to better understand the potential significance 
of single and cumulative effects and to facilitate communi-
cation of tech nical and regulatory data with industry, the 
public, and other stakeholders. The scoring structure con-
sists of criteria, using 1 as low concern and 5 as high con-
cern, based on available data sets and expert input (see the 
GISST User Manual for more details). GISST uses ArcGIS 
to identify and map environmental concerns and to screen 
potential projects. EPA Region 6 and Texas DOT have found 
the GISST to be an excellent tool for decreasing NEPA 
review time.

Texas Ecological Assessment Protocol

The Texas Ecological Assessment Protocol (TEAP) is a 
planning- and screening-level assessment tool that uses 
existing data available from the statewide GIS grid to iden-
tify eco logically important resources throughout Texas. 
The TEAP resulted in a composite map and underlying data 
layers which describe the state of Texas by ecoregion and 
identify the optimum ecological areas for protection and 
mitigation. The results of the TEAP are used in project plan-
ning (i.e., scoping, alternatives analysis) to determine appro-
priate areas to conduct detailed field investigations, and  
in mitigation discussions to avoid ecologically important 
areas, minimize impacts to those areas, and compensate for 
unavoidable impacts.

Quantm System (Quantm)

Quantm is an alignment optimization technology and meth-
odology that is used to generate potential routes using a digi-
tal terrain model, engineering design criteria (e.g., cut/fill 
side slopes, maximum grades), and defined constraints. The 
constraints definitions used in the I-69 Trans-Texas Corridor 
Study included certain GISST data sets (population density, 
wetlands, managed lands, and TEAP composite map), city 
boundaries, and airports. In addition, other constraints were 
used in specific locations.

Quantm generated potential routes that planners, environ-
mental scientists, and engineers used to determine corridors. 
This was accomplished by plotting the representative results of 
millions of potential routes on maps, which also contained geo-
graphical features and features that routes should avoid (i.e., 
route constraints). The representative results were chosen from 
those alignments that successfully avoided the constraints. 
These were areas in which groups of routes concentrated 
together in bandlike formations or grouped patterns indicating 
likely corridor locations.
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Travel Model is software that determines trip generation, 
trip distribution, mode choice, and trip assignments from a 
source of population distribution and employment informa-
tion. Trip-based models typically represent each trip—such 
as an employee’s trip from home to work or from work to 
home—so that projected demands on a transportation net-
work can be estimated. WFRC uses Travel Model with Urban-
Sim and relies on GIS layers for the map data.

Summary of Case Study 
technologies by phase

The IT used among the case studies to support the transpor-
tation solution screening process can be grouped into four 
main components or types: GIS, modeling and visualization, 
web-based collaboration, and data framework. These tech-
nologies contribute to the success of the project by support-
ing the activities needed in a collaborative solution screening 
process, including project management, stakeholder involve-
ment, ongoing communication, and visioning exercises. In 
the cases reviewed, the four types of technologies were used 
to screen different types of solutions, including those at the 
scenario or transportation system level and corridor level and 
route selection. They were deployed in a variety of settings, 
from project-specific applications hosted by a university or 
consultant to enterprisewide solutions hosted by a DOT infor-
mation department. The matrix provided in Table B.2 shows 
the types of activities supported by each technology used  
in the case studies and at what point in the transportation 
decision-making process they were used. Each case study tool 
is also cross-referenced to the technology component(s) used 
in the tool. For example, the EST used GIS to support ongo-
ing communication by determining who should receive proj-
ect notifications based on geographic jurisdiction. In another 
example, MetroQuest supported scenario planning by using 
modeling and visualization technology.

Characteristics of Key 
technology Components

Four core technology components identified in the case 
studies were (1) GIS, (2) modeling and visualization tech-
nologies, (3) web-based collaboration tools, and (4) data 
framework for collaborative decision making. These tech-
nologies have been used successfully in the case studies to 
benefit collaborative decision making by

•	 Integrating data from multiple sources. For example, depart-
ments of transportation (DOTs) and local transporta-
tion planning organizations can provide information 
about proposed transportation projects. Regulatory and 
resource management agencies provide information 

Illinois Prairie Parkway

This project used typical analyses, such as traffic forecasting, 
land-use/growth projections, and travel surveys. No special-
ized technology was used, so further assessment is not included 
in this section.

Wasatch Front Regional Transportation  
Plan: 2007–2030

The Wasatch Front Regional Council (WFRC) is responsi-
ble for the transportation planning in the Salt Lake and 
Ogden–Layton urbanized areas. WFRC developed the Wasatch 
Front Regional Transportation Plan: 2007–2030 (2030 RTP) 
to identify, plan, finance, and implement a coordinated 
system of transportation improvements to serve existing 
and expected growth throughout the region through the 
year 2030.

WFRC used three software tools, an in-house Esri-based 
GIS, UrbanSim, and Travel Model. The three tools were used 
concurrently—for example, GIS layers were provided to 
UrbanSim, which in turn could modify the layer and port it 
back into the GIS as a new layer depicting a specific urban 
scenario. This powerful and flexible technology package, 
fairly common in the practice, allowed planners to model 
future land-use patterns and populations, create a travel 
model for the future community, and depict the results in 
tables and maps. Thus, alternative solutions were created and 
evaluated during the selection process.

The GIS is a core technology used throughout the planning 
process and provides geographic products, including maps, 
analysis, and processed data, to internal users, other agencies, 
and the public on request. The GIS is routinely used to create 
maps, detailed GIS analysis, and visuals for presentations, 
reports, meetings, redline discussions, and so forth. GIS is 
used to develop and present the cartographic and data repre-
sentation of the urban and traffic-demand model runs on 
common base maps. In addition to graphically depicting the 
alternatives, the GIS can produce reports of the data for the 
alternatives, and can run any number of analysis exercises for 
any of the alternative solutions under study.

UrbanSim is a software-based demographic and employ-
ment modeling tool for integrated planning and analysis of 
urban development, incorporating the interactions between 
land use, transportation, and public policy with demographic 
information. It is intended for use by MPOs and others 
needing to interface existing travel models with new land-
use forecasting and analysis capabilities. UrbanSim has many 
built-in GIS functions and exchanges information with the 
GIS. The use of UrbanSim early in WFRC’s process was a 
unique feature that allowed consideration of land-use prin-
ciples before determination of transportation needs.
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Table B.2. Case Study Tools Used in Transportation Solution Screening Organized by Technology  
Component and Phase

Key Technology 
Component

Solution Screening Support Activities Stages of Solution Screening

Project 
Management

Stakeholder 
Involvement

Ongoing 
Communication Visioning

Scenario and 
Long-Range 

Planning
Corridor 
Planning

Environmental 
Review

GIS EST EST MetroQuest I-69 EST EST

MetroQuest I-69 I-PLACE3S MetroQuest I-69 I-69

I-PLACE3S UrbanSim PTR CSMP

I-69

Modeling and visualiza-
tion technology

MetroQuest MetroQuest MetroQuest MetroQuest I-69 I-69

I-PLACE3S I-PLACE3S UrbanSim CSMP

UrbanSim Travel Model

Travel Model PTR

Web-based collabora-
tion tool

EST EST EST MetroQuest MetroQuest EST EST

I-69 MetroQuest I-69 I-PLACE3S I-PLACE3S CSMP I-69

I-PLACE3S

I-69

CMART

Data framework EST EST EST EST I-69 EST EST

MetroQuest MetroQuest MetroQuest I-69 I-69

I-PLACE3S I-PLACE3S UrbanSim CSMP

UrbanSim

Note: CMART—Software used by PSRC to record and respond to public input; CSMP—Technology tools used to develop Caltrans’s CSMP; EST—Florida’s ETDM  
Process EST; I-PLACE3S—Software used by SACOG for the Blueprint Project; I-69—Technology tools used to support the I-69 Trans-Texas Corridor Study; MetroQuest— 
Software used for interactive regional scenario analysis in Idaho and Calgary; PTR—INDEX–Paint the Region software used by PSRC; Travel Model—Software used in 
the 2030 RTP by WFRC; UrbanSim—Software used by the WFRC and PSRC. 

about environmental resources. Using these technologies, 
the disparate information can be pulled together and made 
available for analysis and review.

•	 Analyzing the effects of proposed projects on the human and 
natural environment. These technologies enable screening 
of alternatives by comparing the locations of the alterna-
tives with locations of environmental resources (e.g., cal-
culating the acreage of wetlands within various distances 
from an alternative corridor centerline, and counting the 
number of known historical and archaeological sites). 
Potential effects can be modeled and assessed to compare 
potential alternatives.

•	 Communicating information effectively among collaborat-
ing agencies and with the public. These technologies enable 
access to information by all interested parties. They can 
facilitate notification when project information is avail-
able or has been updated. They provide easy access to 
information and enable participants to submit comments 
and participate more fully in the decision-making process 

throughout solution screening and the life cycle of the 
project.

•	 Storing and reporting results of alternative screenings. Not 
only do the technologies enable analysis and visualization, 
they enable the results to be stored and reported.

•	 Maintaining project records, including commitments and 
responses, throughout the project life cycle. As the project 
moves through subsequent phases, the project information 
can be updated and maintained. Analysis results, com-
ments received from participants, and the results of public 
involvement can be maintained as part of the project 
record and continue to be available.

The core technology components are described in more 
detail below. Each section includes a discussion of the current 
state of practice and future trends in the development of the 
technology. The technology is addressed from a broad trans-
portation community perspective, not limited to the internal 
enterprisewide DOT computing environment. Emphasis is 
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increasingly be available as web services for both internal and 
external use. This new platform will extend the reach of GIS 
technology and reinforce the importance of organizations 
that support this infrastructure. Many of these organizations, 
such as transportation, land management, environmental, 
and planning agencies, have already invested heavily in the 
development of GIS tools and data. This infrastructure can be 
leveraged by the new framework.

Industry professionals have started to refer to future trends in 
GIS as the “GeoWeb.” The GeoWeb is a vision that can be real-
ized only through the participation of GIS professionals. Cur-
rently, the GIS community creates libraries of specialized 
content or specific geographies that can be accessed through 
portals such as Geospatial One-Stop. Instead of providing wide 
access to a single source of data, the GeoWeb can bring together 
vast stores of transactionally maintained data (i.e., real-time 
and historically archived) of many types along with geospatial 
services that can interact and be used to create new information 
(Figure B.1). These combined services will provide a new dis-
tributed GIS that is open, interoperable, and dynamic. It is envi-
sioned that individual systems and communities will use each 
other’s services, breaking down the various geospatial data sets 
into components and allowing the dynamic integration of 
knowledge. The management of this knowledge will be distrib-
uted. Services will be interconnected to create new services; and 
as a result, various parts of organizations will become increas-
ingly collaborative and interdependent.

Eventually, these services will provide a global network of 
geographic knowledge that is widely accessible and reflects 
the dynamic changes occurring. Common services that will 
increasingly be made available (published) will range from 
data, mapping, spatial analysis models, and 3-D visualizations 
as services for others to access and use.

Modeling and Visualization Technologies

Current State of Practice

Microsimulation and travel demand modeling has existed for 
some time. It is fairly mature and has been advancing. Simi-
larly, many tools allow for scenarios to be modeled by experts 
and the static results prepared for presentation to decision 
makers and stakeholders. Trends in recent years have had a 
great impact on the state of technology to support modeling 
and visioning. Focusing on technology to support collabora-
tive processes, the following trends have been observed:

•	 Data standardization and availability. Increasingly, data 
required to support modeling and visioning (e.g., GIS lay-
ers, census data, satellite imagery, and transportation sur-
veys) have become standardized and more freely available, 
facilitating integrated modeling approaches and inter-
agency collaborations.

given to trends that will expand the technologies beyond a 
few case studies, enabling the transportation community to 
build and share interoperable tools that support common 
tasks within the Collaborative Decision-Making Framework 
(Framework).

Geographic Information Systems

Current State of Practice

Over the past 20 years GIS technologies have grown from 
highly specialized project-based tools to become an enter-
prise framework within some agencies. Much of the growth 
has been fueled by the need to combine data and analyze 
problems in a geographic context. However, GIS is much 
more than a digital way to make maps and manage data. 
Transportation agencies have embraced the entire spectrum 
of a GIS implementation, particularly using GIS as a collab-
orative decision-making tool. Lower costs, ease of use, acces-
sibility, and availability of data have all contributed to this 
growth. Much like modeling and visualization tools, GIS has 
benefited from the same improvements in technology—
faster processing, increased bandwidth, greater storage capac-
ity, mobile technologies, and real-time networks—that have 
advanced mainstream IT. As GIS software has evolved, it now 
supports many different platforms. From its beginning on 
mainframe computers, it has moved to minicomputers, then 
workstations and PCs, and now the web.

As is evident from the case studies investigated during the 
research portion of this project and other relevant examples 
beyond this study, GIS can be used to set up a framework for 
bringing information processes together. These processes 
range from measuring and analyzing to modeling, planning, 
decision making, and taking action. The knowledge produced 
by information processes can also be effectively disseminated 
using GIS. This results in better communication and allows 
for improved collaboration and coordination of efforts.

Future Directions

The future for GIS to support collaborative decision making 
is bright. The trend toward rapid advancements in GIS and IT 
remains steady. Enabling technologies continue to evolve rap-
idly with faster computers, increased bandwidth, larger stor-
age, web services standards, mobile technologies, real-time 
server networks, and GIS software that is designed to work on 
the web. Web-based GIS represents a whole new generation of 
technology that will dramatically change GIS professionals’ 
ability to share and integrate their geo-information.

Popular websites such as Google Earth and Microsoft Vir-
tual Earth have introduced more people to the world of map-
ping and visualization, but the public and consumers are 
interested in seeing more. In the future, GIS knowledge will 
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for the use of visualizations and community participation in 
transportation planning processes. While specific guidelines 
have been slower to emerge, increasingly, agencies are exper-
imenting with leading-edge approaches to using technology 
to support community participation in planning.

•	 Longer time horizons. Recently, planning projects have 
emphasized longer time horizons, many looking 20–40 years 
into the future. With such extended time horizons, the 
need for collaboration between resource agencies, land-
use policy makers, and transportation planning agencies 
intensifies. Shorter-term planning is more likely to be 
reactive and limited in scope, while longer-term plan-
ning often forces practitioners to recognize the dynamics 
between sectors. For example, in longer time horizons, 
demographic shifts or housing development patterns can 
dramatically affect future transportation capacity analy-
sis, while in short-term projects, these can be assumed to 
be static.

These changes have resulted in dramatic developments in 
the state of technology. The most recent advances have been 
toward more integrated modeling, improved visualization, 
and development of the capability to allow community stake-
holders to create and explore their own visions or scenarios 
in workshops or over the web. Table B.3 highlights these tasks 
and lists a few leading technology tools that were investigated 
in the case studies.

•	 Computing power. As expected, improvements in the com-
puting capabilities of typical computers have facilitated 
modeling that is more central processing unit (CPU) 
intensive. In particular, land-use scenario modeling is now 
possible on an average PC. In most cases, hours or days are 
still required to run scenarios, limiting interactivity. Simi-
larly, CPU-intensive visualizations such as 3-D rendering 
are increasingly accessible though, in most cases, inter-
activity is still limited. Highly skilled programmers and 
technicians are required for this work.

•	 Land-use and transportation integration. In recent years, 
efforts to connect land-use and transportation policy mak-
ing have affected the development of technology to sup-
port those activities. Models that allow both land-use and 
transportation alternatives to be tested and evaluated in 
real time were first pilot tested in 2004 and have been 
refined in several case studies since then.

•	 Web access. Recent years have seen an unprecedented 
emphasis on the development of web-based collaborative 
technology. This movement has led to increased accessibil-
ity to decision-making processes by stakeholders, agencies, 
and the public. The movement has also accelerated 
improvements in modeling capability by allowing web 
users to share high-powered centralized servers for CPU-
intensive modeling.

•	 Legislation changes. Recent legislation at the state and fed-
eral levels (e.g., SAFETEA-LU) has increased requirements 

Figure B.1. GeoWeb framework for collaboration and integration  
of systems.
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•	 Land-use and transportation modeling integration can be lim-
ited. While a few successful examples of integrated modeling 
were found, most involved taking the outputs from a land-
use model and feeding them into a transportation model, 
thus cutting off the possibility of exploring feedback and 
secondary interactions between the two areas. Both fields of 
analysis are sufficiently complicated to result in significant 
barriers for deep analytical integration. Some level of sim-
plification may be needed in each area to facilitate the inte-
gration process in a way that is interactive for participants.

The fields of modeling and visioning seem to be merging to 
some extent with models more routinely being used in collab-
orative visioning exercises. While this combination has proven 
to be successful in several case studies examined, there is also a 
hazard in the merger. Visioning is a task oriented to community 
and public involvement and requires a broad, comprehensive, 
and highly visual approach. Modeling can be broad and com-
prehensive but is often best used to explore detailed analytical 
questions. The interface, visualization capability, speed, and 
comprehensiveness needed to be successful in visioning appli-
cations can be at odds with the requirements of decision makers 
during more analytical parts of the decision-making process. A 
more sophisticated understanding of the requirements for these 
very different applications is needed to optimize the technolo-
gies toward those goals.

Web-Based Collaboration Tools

Current State of Practice

Work-group collaboration tools, such as online meetings, digi-
tal whiteboards, and video-conferencing, are a common part of 
the modern office IT infrastructure. These collaborative tech-
nologies, also known as “groupware,” support the information 
and idea exchange that accompanies teamwork. Groupware 
presents new possibilities for collaboration, such as capturing 
the outputs of activities, tracking their progress, and analyzing 
their consequences via an interactive knowledge base, adding a 
new level of value to the collaboration. Combined with the abil-
ity to index, search, and sort through these systems remotely in 
a near-instant fashion, practitioners now have the power to 
extend collaborative workflows practically whenever, wherever, 
and to whomever is needed. In the context of tracking major 
transportation capacity improvement projects, these tools have 
been used effectively to facilitate and augment a deliberative 
decision-making process that can span decades and the gamut 
of stakeholders.

Of course, there are barriers and inefficiencies in the appli-
cation of these tools across the board. Disparate systems may 
not be interoperable, and a lack of established protocols for 
information exchange and a resistance to change can hamper 

Future Directions

While the state of the practice in modeling and visioning 
has advanced considerably in recent years, each case study 
uncovered several areas in which improvement was needed. 
Each of the trends noted above can realistically be expected 
to continue to some extent and many of these trends will 
serve to address the shortcomings identified in the case 
studies. Specifically, the following themes were repeatedly 
heard:

•	 Onerous data collection process. As models become more 
sophisticated and broaden in scope, the list of data required 
to populate them grows rapidly. The task of populating and 
calibrating these models can be a significant barrier. While 
data standardization has helped in this capacity, the barrier 
still exists for most technologies. One example examined 
used an automated process for collecting and formatting 
standardized data to populate the model. Further advances 
in this area will significantly improve the accessibility of 
these technologies.

•	 Many scenario models are still too slow. While computing 
power is improving, the demands seem to be increasing at 
a similar rate, often resulting in models that take hours or 
days to run. With the increasing demand for collaboration 
and interactive scenario exploration, models that run in 
seconds, either in workshops or over the web, are needed. 
Only two examples could be found that allowed this kind 
of interactivity. More widespread development of this 
capability is needed.

Table B.3. Modeling and Visualization Tasks  
and Associated Technologies

Task
Examples of Technology Tools 

from Case Studies

Integrated land-use and 
transportation modeling

INDEX (through exporting to Travel 
Model)

I-PLACE3S (through exporting to Travel 
Model)

MetroQuest

UrbanSim (through exporting to Travel 
Model)

Interactive scenario cre-
ation in public work-
shops (i.e., visioning)

I-PLACE3S

MetroQuest

3-D visualization ArcGIS Spatial and 3D Analyst

Quantm (for corridor planning)

Web-based collaboration MetroQuest

Various web GIS applications
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for software designed in a service-oriented architecture (SOA). 
As an example, events on an electronic calendar can be pub-
lished as a web service and integrated with other remote calen-
dars. The versatility and flexibility of CMSs in organizing and 
presenting online content makes them ideal web-collaboration 
frameworks.

Cloud Computing

Web-based collaboration has also benefited from the trend 
toward cloud computing, which is another term for distrib-
uted computing over the Internet (often represented as a 
cloud on network diagrams). Some notable forms of cloud 
computing are

•	 Software as a service (SaaS). Software, such as word process-
ing, is accessible remotely on-demand via a client (often a 
web browser).

•	 Grid computing. Networked computers perform parallel 
computation to increase computing power.

SaaS implementations include RIAs that are enabled by 
Web 2.0, a collection of techniques and frameworks for 
making network-based applications behave more like tradi-
tional desktop applications. Such applications can them-
selves be modularized for consumption by a CMS, increasing 
their value. Cloud computing lowers the burden on users 
for gaining access to powerful computing resources. For 
example, grid computing can offer the average user access to 
supercomputer-level computational ability by using the idle 
CPU time of computers networked over the Internet. Cloud 
computing uses the network to provide users with more 
convenient access to software and potentially greater com-
puting power, a natural advantage for web-based collabora-
tion tools.

SoCial networking

Internet-accessible tools for forming and maintaining inter-
personal relationships are known collectively as social net-
working tools, and they have fomented a new paradigm in 
communication. As people become familiar with these sys-
tems and increase their usage, the value of the network 
increases (as first observed by Robert Metcalfe in a comment 
on Metcalfe’s Law and Legacy by George Glider). This is due 
in part to the ability to connect and communicate with 
more people and also to the leveraging of information that 
these software systems capture about a user’s reputation and 
affinity for other users. Some practical applications of this 
technology are group editing of documents and improved 
information search and retrieval, which harness collective 
intelligence. Much like the telephone and Internet, people 
will adopt and adapt these new communication conduits to 
group-oriented tasks.

the realization of progress. Market forces, however, have a way 
of overcoming such obstacles. One example of this is the vast 
success and ubiquity of the Internet and web browser technol-
ogy, which opened up new channels of communication for 
nearly all sectors of society. Similarly, there are emerging front-
runners in the field of web-based collaboration technologies. A 
software constituency composed of stakeholders, from design-
ers to end users, demands improved features of the best soft-
ware and rejects the worst (except when the market is cornered). 
In particular, the most successful web-based collaboration 
tools tend to be software products with open architectures that 
by their very nature are the easiest to use and adapt by all con-
stituents; scale to the greatest number of users; and provide 
the most value to all parties. The purpose of this section is to 
highlight some leading-edge trends in the web-based collabo-
ration technology arena that, when harnessed, will have an 
immediate and high-value impact on collaborative decision-
making processes in the realm of transportation capacity 
improvement.

The web-based collaboration trends of note in the current 
environment are content management systems (CMSs), cloud 
computing, and social networking. As evidenced by the ascen-
dance of the blogosphere, rich Internet applications (RIAs), and 
reputation-based networks, demand for network-accessible 
software and online content is driving the development of ever 
more convenient and useful means of interacting with the soft-
ware itself and a network of other users. Collaborative decision 
makers have needs that are often aligned with these communi-
cation technologies, such as information exchange, analysis of 
options, and soliciting feedback. The remainder of this section 
is devoted to exploring how these trends are playing out.

Content management SyStemS

A CMS is a software package that manages the creation, revi-
sion, cataloging, and dissemination of electronic content. 
These systems can scale from the management of web content 
for small groups to large enterprises and beyond, such as 
entire online communities. Typical services of these software 
packages include web-page design and layout, blogging, syn-
dication and aggregation of content, and productivity tools 
(calendaring, contacts, e-mail, instant messaging, and the 
like). The maturation of CMS products, especially in the free 
and open-source software (FOSS) community, means that 
even nonexperts can get a well-designed, multifeatured, and 
manageable web-based collaboration website up and running 
without extensive system administration effort or software 
development/licensing expense. A full-featured CMS is exten-
sible, meaning that a content provider can easily plug in new 
modules, widgets, or services (created via both community-
oriented and proprietary software development efforts) that 
implement the CMS’s well-defined interfaces. Increasingly, 
CMS implementations have become a portal to web-interfaces 
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fashion. Promising work is being done to mitigate this situa-
tion. For example, the semantic web is a framework that has 
the potential to bring to all data what the web brought to 
hypertext documents. By tagging information in a machine-
readable format and using data-mining and artificial intelli-
gence techniques, it will be possible to find and combine 
information in new, semantically driven ways. As with trans-
portation capacity improvement itself, innovative modes and 
solutions will emerge in IT to meet the needs and challenges 
presented by the steady increase in the traffic of information.

Web-collaboration tools continue to advance in the number 
of available features and the power of those features to support 
collaborative processes. The software systems that make up 
these tools are becoming more sophisticated and easier to use, 
from both an end-user and application developer perspective. 
This process has no end in sight, to the benefit of all constitu-
ents. The key to progress of these tools is an open, market-based 
system (not necessarily commercial) in which well-designed 
standards allow software to both collaborate and compete for 
the most utility. When applied to decision-support for trans-
portation projects, these tools have the potential to increase 
involvement, understanding, and acceptance of outcomes.

Data Framework for Collaborative 
Decision Making

Current State of Practice

At the foundation of each of these technologies lies data, orga-
nized to support modeling, analysis, mapping, and visioning 
tasks. Data development presents a challenge for the collabora-
tive decision-making process because it can be costly and time-
consuming, especially for GIS tools. Problems such as lack of 
data, incompleteness of data, out-of-date data, and incompat-
ibility of data were reoccurring themes among the case studies 
(see Appendix C).

Several factors contribute to the challenge:

•	 Large quantities of disparate data must be collected to support 
transportation planning activities. Transportation modeling, 
analysis, mapping, and visualization activities require cur-
rent and accurate data from a broad range of themes such as 
transportation, environmental, demographic, urban plan-
ning, and other related data. More accurate, site-specific data 
are generally more expensive to compile than generalized, 
regional data.

•	 Projects often need data that cross various jurisdictional 
and organizational boundaries. The data needed to assess 
community, natural, and cultural impacts are often gath-
ered from other organizations that are responsible for 
managing those resources. This information may be dif-
ficult to locate.

Future Directions

CMS, cloud computing, and social networking concepts incor-
porate well-known and long-understood principles of com-
puter science and IT. The Internet and web have allowed these 
concepts to be realized in practical ways, as standard modes of 
computation and communication are reengineered for the 
web. This has allowed groupware technology to spread, which 
in turn creates new evolutionary demands for the software. In 
particular, transportation planning can benefit as it incorpo-
rates more of these state-of-the-art web-collaboration tools 
into the next-generation planning process.

While not solution screening tools per se, groupware’s com-
munication, archiving, and search-and-retrieval capabilities, 
along with the trend toward open standards and interoperabil-
ity, mean that the technologies discussed here are suited for 
application to decision making and other collaborative pro-
cesses. A CMS can interface with and add value to other soft-
ware typically used in decision-support processes, such as 
databases, GIS, and Electronic Document Management Ser-
vices. Built-in CMS features, such as publishing calendar events 
as a web service, can be applied to notify stakeholders of events 
and milestones in project planning and development. Other 
CMS-bundled tools for social networking (such as instant 
messaging, discussion forums, and blogging) can be tailored to 
serve the needs of transportation project stakeholders, opening 
up lines of communication and documenting knowledge and 
decision making for posterity.

The extensibility of the CMS itself means it can serve as a 
consistent, stable portal to nearly any kind of web application 
functionality imaginable. These could include modeling tools 
that apply grid computing to drastically accelerate the real-
time analysis of alternatives for capacity improvement, and 
visualization software that applies SaaS techniques to deliver 
data, graphs, maps, and analysis tools in a universally accessible 
format over the web, effectively democratizing this part of the 
planning process. Even the advent of digital worlds and avatars 
in social networks may one day allow for public outreach and 
visioning in immersive technologies that today are reserved for 
the military and movie and gaming industries. As is often the 
case in computing, trends that begin as entertainment or play 
can evolve and be repurposed in innovative ways.

What all of these trends have in common is distribution of 
the information and computing channels, providing maxi-
mum accessibility and utility for the most number of users. As 
web-based technology evolves and is commoditized, creating 
custom representations or views of collaborative processes 
which can be combined and analyzed as needed becomes a 
reality for the average user. The downside to all of this knowl-
edge capture and sharing is an information glut. Efficiencies 
are lost when the proliferation of data overwhelms the ability 
to quickly access, search, and process the data in an ad-hoc 
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common features, attributes, and relationships for these 
data themes.

•	 Geospatial One-Stop. This public website provides access to 
geospatial information and data under the Geospatial 
One-Stop E-Government initiative. Geospatial One-Stop 
is one of 24 E-Government initiatives sponsored by the fed-
eral Office of Management and Budget (OMB) to enhance 
government efficiency and to improve citizen services.  
It provides a catalog of geospatial information containing 
thousands of metadata records (information about the data) 
and links to live maps, features, catalog services, download-
able data sets, images, clearinghouses, and map files. The 
metadata records were submitted to the portal by govern-
ment agencies, individuals, and companies, or gathered 
from geospatial clearinghouses.

•	 The National Map. This nationally consistent database and 
topological map series was developed by the U.S. Geologi-
cal Survey (USGS). The National Map is the product of a 
consortium of federal, state, and local partners who provide 
geospatial data. It focuses on structures, transportation, 
government units, and the National Hydrography Dataset.

•	 Esri Transportation Data Model. This model provides a data-
base design template to help implement GIS projects. The 
Transportation Data Model was developed by a group of 
Esri transportation industry users, consultants, Esri business 
partners, and academics in a collaborative environment.

These national efforts are all ongoing and will take many 
years to be fully operational. In the meanwhile, many state 
and local governments are creating data repositories or librar-
ies to facilitate data sharing. For example, in the case studies, 
both the Florida ETDM Process and the Texas I-69 corridor 
project benefited from this type of initiative.

•	 Data collected by different organizations are often incompatible. 
They may use different geographic references, different stan-
dards, or different classification rationale. Cross-referencing 
these different data schemas to make them compatible can be 
very costly and time-consuming.

In the case studies, these issues were minimized when com-
mon data frameworks existed to establish policies, standards, 
and procedures for organizations to cooperatively produce and 
share data. Common data frameworks enabled collaborative 
data acquisition, reducing costs and producing data that can be 
used in multiple applications.

Several initiatives are currently under way to promote the 
coordinated development, use, sharing, and dissemination 
of geospatial data on a national basis. These include the 
following:

•	 National Spatial Data Infrastructure (NSDI). This nation-
wide data-publishing effort sponsored by the Federal 
Geographic Data Committee (FGDC) is a physical, orga-
nizational, and virtual network designed to enable the 
development and sharing of the nation’s digital geo-
graphic information resources. The FGDC is developing 
the NSDI in cooperation with organizations from state, 
local, and tribal governments; the academic community; 
and the private sector.

•	 FGDC National Digital Geospatial Data Framework. This is 
a collaborative effort to create a widely available source of 
basic geographic data. It focuses on seven of the most com-
mon data themes: (1) geodetic control, (2) orthoimagery, 
(3) elevation, (4) transportation, (5) hydrography, (6) gov-
ernmental units, and (7) cadastral information. At its foun-
dation is the development of open standards, which define 

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


65

Introduction

The methods used to carry out SHRP 2 Capacity Project C01 
are summarized in this appendix.

SHRP 2

SHRP 2 was created to address the challenges of moving people 
and goods efficiently and safely on the nation’s highways. It is a 
targeted, short-term research program that addresses four stra-
tegic focus areas: the role of human behavior in highway safety 
(Safety); rapid highway renewal (Renewal); congestion reduc-
tion through improved travel time reliability (Reliability); and 
transportation planning that better integrates community, eco-
nomic, and environmental considerations into new highway 
capacity (Capacity).

Capacity Focus Area

The overall goal of the Capacity focus area is to develop 
approaches for systematically integrating environmental, eco-
nomic, and community requirements into the analysis, plan-
ning, and design of new highway capacity. The scope of the 
SHRP 2 Capacity focus area extends from the early stages of the 
transportation planning process, when many potential alterna-
tives are being considered, through project development. When 
decisions include a major highway component, further develop-
ment of the highway option is within the scope of the program.

SHRP 2 Capacity Project C01

The first project in the Capacity focus area, Project C01, 
Framework for Collaborative Decision Making on Additions  
to Highway Capacity, was designed to develop an integrated, 
systems-based framework that transportation practitioners can 
use to reach decisions regarding highway capacity expansion 
projects as a joint effort with stakeholders. A systems-based 

approach takes into consideration the transportation network 
as a whole and its relationship with the community, environ-
ment, and economy. The result of this effort is a collaborative 
business process that goes beyond incremental improvements 
of existing processes and supports a substantially better way to 
approach, develop, and manage complex highway capacity 
enhancement projects.

The project was divided into four phases. As stated in the 
request for proposal, the objectives of each of the phases were 
as follows:

•	 Phase 1: Identify key decision points in the project approval 
process, identify the elements common to successful out-
comes, and prepare insightful case studies from which others 
can learn.

•	 Phase 2: Identify the critical barriers to a better analytical 
process grounded in the principals of environmental stew-
ardship for screening transportation solutions. Recommend 
products appropriate for SHRP 2 that will have a maximum 
positive impact on the state of the practice.

•	 Phase 3: Develop a framework or frameworks that sup-
port collaborative decision making in transportation and 
address system-level integration of transportation, protec-
tion of the human and natural environment, land develop-
ment policy, and economic development strategies (called 
the Collaborative Decision-Making Framework, or CDMF 
or Framework).

•	 Phase 4: Disseminate the results of the project and encour-
age their adoption into practice.

This appendix includes a description of the methods used 
in each of these phases and a summary of the resulting prod-
ucts. The project culminated in a stand-alone web tool, Trans-
portation for Communities—Advancing Projects through 
Partnership (TCAPP), which is described in Chapter 6 of this 
report. (Note that since the writing of this report, TCAPP has 
been renamed PlanWorks.)

a p p e n D I x  C

Project Methodology
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least one project with a multistate setting and at least one 
design-build project.

To capture detailed information that would help in devel-
oping the collaborative decision-making framework, the 
case studies were divided into comprehensive and phase case 
studies.

•	 Comprehensive case studies examine the entire transporta-
tion decision-making process starting with concept devel-
opment in a planning study (long-range, corridor, and/or 
subarea) through project planning, design, and permitting.

•	 Phase case studies focus on just one phase of the overall 
process, to better extract detailed information on key deci-
sion points. Specifically, planning phase case studies focus 
on long-range planning, corridor planning, or visioning 
processes. Project development/permitting case studies 
focus on the National Environmental Policy Act (NEPA) 
process, design, and permitting. Phase case studies were 
intended to help gather in-depth information about the 
data, analyses, processes, and tools that supported technical 
and policy decisions and to yield detailed information for 
each decision point.

Ultimately, 15 case studies were selected and developed:

•	 Four comprehensive case studies.
•	 Seven planning phase case studies, including

44 Three corridor studies;
44 One visioning process study; and
44 Three metropolitan transportation plans (MTPs).

•	 Four project development/permitting phase case studies.

Development of Case Studies

The process for developing the case studies involved interviews 
with stakeholders, including transportation agency staff, 
resource agency staff, local officials, representatives of interest 
groups, and others. To guide case study development, the team 
developed a detailed research plan, which contained compre-
hensive questions for the interview process and a “straw man” 
key decision point framework. The straw man was intended to 
serve as a baseline reference point for data collection. It repre-
sented common key decision points in the transportation 
decision-making process that could be modified (added to, 
subtracted from, and rearranged) to represent the specific key 
decision points for each case.

Interviews were conducted primarily by phone, though 
some were performed in person, usually with two interviewers 
present to record information, ask questions, and facilitate 
follow-up. All interview guides and questionnaires met the 
requirements of the federal Policy for Protection of Human 
Subjects, 45 CFR 46. This policy worked against the inclusion 

research approach

Phase 1

In Phase 1, the research team conducted 15 detailed, in-depth 
case studies of transportation decision making that involved 
highway capacity projects. The purposes of these case studies 
were to provide insights into key factors that contribute to deliv-
ering successful highway capacity improvements, to identify key 
decision points in the transportation decision-making process 
to support development of a collaborative decision-making 
framework, and to provide lessons from which others can learn. 
The products resulting from Phase 1 included the 15 individual 
case studies, a summary report describing the process used to 
select and develop the case studies, and the key success factors 
and lessons learned from the case studies that would inform the 
development of the CDMF in Phase 3 of the project.

Identification of Case Studies

Thousands of highway capacity projects implemented across 
the United States could serve as potential case studies on proj-
ect decision making. The goal of Phase 1, however, was to 
conduct very detailed case studies to examine in depth the 
decision-making process, institutional structures, time frames, 
and issues faced. Consequently, the focus of this effort was to 
conduct a limited set of case studies, rather than a broad scan.

The research team used a systematic process to identify case 
studies for detailed analysis, beginning with the identification of 
over 400 potential case studies addressing projects, planning, 
and programming processes, drawn from literature and con-
tacts with Federal Highway Administration (FHWA) and state 
department of transportation (DOT) staff. These potential 
cases were screened using the following criteria:

•	 Potential contribution to advance state of the practice, 
including potential to provide lessons learned about fac-
tors that led to success in developing highway capacity 
projects, while meeting community, social, economic, and 
environmental considerations;

•	 Incorporation of context-sensitive solutions (CSS), 
sound project management principles, and high levels of 
collaboration;

•	 Ability to contribute to the identification of key decision 
points that will form a basis for developing a more collab-
orative decision-making framework; and

•	 Availability of information, as well as potential transfer-
ability of lessons learned.

In addition, cases were selected to ensure an overall diversity 
of geography, urban/rural setting, passenger/freight focus, and 
other contextual considerations, as well as to address topics of 
special interest to the committee overseeing C01, including at 
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delivery of transportation projects were reviewed, and solu-
tion screening processes documented in this research were 
identified. Sources included documentation from metropoli-
tan planning organizations (MPOs) and state departments of 
transportation (DOTs), the American Association of State 
Highway and Transportation Officials (AASHTO) Center for 
Environmental Excellence, the Federal Highway Administra-
tion (FHWA) Environmental Review Toolkit, and National 
Cooperative Highway Research Program (NCHRP) research 
efforts. Solution screening processes that were included 
among the extensive list of case studies identified in Phase 1 of 
the project were also identified in this step.

The initial process list was vetted with the project team to 
ensure that the 100-plus screening processes identified cap-
tured the diversity of project types, processes, geography, 
issues, and approaches encountered in capacity improvement 
projects nationwide and internationally. This approach 
ensured that the initial pool of potential processes for study 
was sufficiently broad to reflect the spectrum of diversity in 
context and practice across the country and abroad.

Initial Screening of Solution Screening Processes

After identifying the 100-plus list of solution screening pro-
cesses, the list was narrowed to a more manageable number 
for inclusion in the preliminary assessment. Two separate 
scoring approaches were used to rank the long list of processes 
based on their relevance and their use of elements considered 
key to a viable system-based solution screening process.

The project team reviewed the rankings and made a final 
determination as to whether the processes should be included 
in the preliminary assessment. The team ensured that the rec-
ommended processes represented the following requirements:

•	 Use performance measures;
•	 Use technology;
•	 Use early/joint agency coordination;
•	 Use public involvement;
•	 Integrate land use with transportation;
•	 Integrate community values with transportation; and
•	 Are used in the planning, programming, and project devel-

opment phases.

The final summary evaluation of the two ranking methods 
resulted in a total of 26 processes that were recommended for 
inclusion in the preliminary assessment.

Preliminary Assessment and Selection 
of Processes for In-Depth Study

A preliminary assessment of the 26 processes was con-
ducted to ensure that each identified process is truly used for 

of directly attributable quotes in the case studies but it 
likely encouraged candor and greater comfort among the 
interviewees.

Each case study also involved a review of public record 
information, such as transportation plans and programs, 
NEPA documents, and resource agency plans. Special care was 
taken throughout the data gathering to understand “bumps in 
the road” and stumbling blocks, as well as how these issues 
were addressed, to dig deeper into issues that are not typically 
reported in short, best-practice case studies.

Case studies underwent a lengthy review process, both by the 
research team and by independent reviewers. They will be made 
available on TCAPP. In addition, the methods used to select and 
develop the case studies and the key success factors, lessons 
learned about transportation decision making, and guidance 
for the development of a collaborative process gained from the 
case studies were summarized in the Phase 1 Case Study Sum-
mary Report (unpublished) and informed the development of 
the CDMF in Phase 3.

Phase 2

Solution screening is the most complex and difficult compo-
nent of transportation decision making. A collaborative, 
systems-based approach to solution screening must draw a 
substantial number of partners into a process that (1) consid-
ers a broad range of potential solutions, including operational 
improvements, transit, demand management, nonhighway 
freight options, and highway construction; and (2) evaluates 
community, economic, and environmental effects. Balancing 
the multiple and potentially unrelated goals can be extremely 
challenging. To fulfill the ultimate goal of the C01 project, the 
CDMF designed in Phase 3 must incorporate the “best of the 
best” in solution screening processes and support technology.

In Phase 2, the research team conducted nine detailed, 
in-depth case studies of solution screening in transportation 
decision making. The purposes of these case studies were to 
assess the state of the practice in solution screening, including a 
specific focus on technology; identify the barriers and success 
factors in solution screening; identify areas that are ripe for 
future research; and provide lessons from which others can 
learn by informing the Framework. Four reports (unpublished) 
were submitted in Phase 2 to document methods and provide 
recommendations as the phase progressed. In this section, 
these reports are described along with a summary of the meth-
ods used in Phase 2.

Identification of Solution Screening Processes

As a first step, more than 100 solution screening processes 
were identified for potential inclusion as a case study. To iden-
tify processes, literature and case studies related to improving 
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Generalized interview questions were developed for use 
during the study. Teams were responsible for tailoring the 
generalized interview questions for their process. Before 
interviews, the team members reviewed pertinent available 
documentation related to the process and answered the inter-
view questions to the extent possible using that information. 
During interviews, the team members sought answers to the 
remaining questions and verified the information they had 
gathered through documentation. At least one response was 
sought for every question. Some questions were asked of mul-
tiple interviewees to gain perspective. In most cases, individu-
als interviewed included the main user or owner of the process 
with the transportation or planning agency. When the use of a 
decision support tool or technology was a main component of 
the process, someone knowledgeable about the technology was 
interviewed. If public involvement or agency collaboration was 
a key component, a public stakeholder and/or representative of 
a stakeholder agency was interviewed. When possible, inter-
views were conducted on-site with both team members pres-
ent. Telephone interviews were used for follow-up questions 
and clarification.

Team members recorded their findings in case study sum-
maries and data collection forms. The case studies will be avail-
able on TCAPP and focus on aspects of the solution screening 
processes considered key for this project: (1) scope, or how the 
screening process is integrated with other planning activities 
(e.g., land use, economic development, and growth man-
agement), at what stage (planning, programming, project 
development) the screening process occurs, and the types of 
solutions or alternatives screened; (2) communications, 
including agency and public involvement; (3) technology; 
and (4) metrics and data. The summaries also provide a brief 
context of the solution screening process and summarize les-
sons learned, barriers and solutions, and recommendations 
for disseminating a similar process to other users. The meth-
ods used in the in-depth study and the case study summaries 
were documented in the second interim report for Phase 2, 
Findings from the In-Depth Study of Solution Screening Pro-
cesses (unpublished).

Informing C01 and the SHRP 2 Program

In addition to the case study summaries, two capstone reports 
were prepared in Phase 2 to inform the development of the 
CDMF and the direction of future research in the SHRP 2 
program.

The first report, Barriers and Recommendations to an 
Improved Decision-Making Process for Additions to High-
way Capacity (unpublished), was developed to (1) provide an 
assessment of gaps in scientific knowledge, data shortfalls, 
weaknesses in analytical tools, problems with access to data, 
lack of connectivity with other planning activities, and other 

solution screening and that enough information would be 
available to perform an in-depth study. Team members gath-
ered basic information for each of the 26 processes using 
available literature and telephone interviews. Another rank-
ing process was used to determine how well each of the cases 
included in the preliminary assessment met the following 
criteria:

•	 Transferability;
•	 Agency coordination;
•	 Integration of the process with other planning processes 

(e.g., land-use planning);
•	 Integration of the process with other phases of transporta-

tion decision making;
•	 Range of alternatives;
•	 Use of metrics/performance measures;
•	 Data quality;
•	 Communications support;
•	 Success in practice; and
•	 Innovative use of technology.

The recommended processes along with the rankings and 
documented answers to the preliminary assessment questions 
were shared with the project team. The project team discussed 
each recommended process to be sure it warranted inclusion in 
the in-depth study. The team also reviewed the processes that 
were eliminated from further study to ensure that they should 
be eliminated. The resulting list of recommendations was 
reviewed by team leaders to ensure that several were selected 
at the project development, planning, and programming 
levels. A total of nine solution screening processes were rec-
ommended for the in-depth study. One was later dropped 
due to the inability of key individuals to participate in the 
study. This approach and the resulting recommendations 
were described in detail in the first interim report of Phase 2, 
Summary of Preliminary Assessment and Recommenda-
tions of Solution Screening Processes for In-Depth Evalua-
tion (unpublished).

In-Depth Study and Development of Case Studies

The in-depth study began with a kick-off meeting on July 30, 
2007. During the meeting, the in-depth study team became 
familiar with the purposes of the project, the purposes of 
Phase 2, and the methods and materials that would be used to 
conduct the study. The in-depth study was carried forward 
in teams of two. Each team consisted of one individual with 
experience in technology and decision support tools and one 
individual with experience in planning and NEPA. In almost 
all cases, the individual who conducted the preliminary assess-
ment for each process was part of the team conducting the 
in-depth study.
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The design goals fall into five categories: collaboration, 
implementation, integration, project delivery, and systems 
based. The design goals by category are as follows:

1. Collaboration
•	 Establish a tiered decision-making approach to capacity 

improvements which encourages binding decisions at 
the earliest possible point even when these decisions are 
only partial or qualified due to timing or level of infor-
mation available to support them.

•	 Establish a decision-making approach which is built 
on early and ongoing involvement of formal decision 
makers and individuals in positions of authority who 
have the potential to veto or significantly affect the 
timely and cost-effective delivery of transportation 
improvements.

•	 Establish a decision-making approach which identifies 
participant roles and responsibilities, including the scope 
and extent of decision-making responsibility at each 
key decision point.

•	 Establish collaborative decision-making practices.
2. Implementation

•	 Establish a decision-making approach based on fulfill-
ing the intent of legal and regulatory requirements.

•	 Provide implementation flexibility and adaptability 
consistent with the design goals.

3. Integration
•	 Encourage a decision-making approach which evalu-

ates transportation needs within broader community 
and natural contexts.

•	 Integrate land planning and development policy.
•	 Integrate capital improvement planning.
•	 Address sustainability issues to the greatest extent 

possible.
•	 Integrate protection and enhancement of the human 

and natural environment.
•	 Support community goals and visions.

4. Project delivery
•	 Encourage early and comprehensive agreement on data 

sources, level of detail, evaluation criteria, and perfor-
mance measures that will be used to support the deci-
sion-making process.

•	 Ensure transfer of information and decisions between 
phases of the decision-making process.

•	 Encourage timely and cost-effective project delivery.
•	 Establish a comprehensive and proactive risk manage-

ment strategy to minimize potential for legal challenge 
and/or failure to meet project delivery goals.

5. Systems based
•	 Encourage consideration of a wide range of options to 

address capacity problems during the planning phase of 
decision making.

barriers to transportation decision making; (2) recommend 
solutions to removing barriers; (3) prioritize solutions; and 
(4) develop problem statements as recommendations to 
guide future research and the allocation of SHRP 2 Capac-
ity funds. This report drew on barriers and solutions iden-
tified through both the Phase 1 and Phase 2 case studies. 
Recommendations for future SHRP 2 research were in the 
form of short project statements and were presented to the 
Technical Coordinating Committee for the SHRP 2 Capac-
ity program.

The second report, State of the Practice: Solution Screen-
ing Processes and Decision Support Tools for Transportation 
Capacity Planning (unpublished), is the culmination of work 
conducted under Phase 2. The purposes of this report were to 
(1) document the work conducted under Phase 2; (2) present 
the state of the practice in system-wide performance-based 
solution screening processes and decision support tools used 
in transportation capacity planning; and (3) provide guid-
ance for future SHRP 2 work that supports the development 
of decision support tools. This report is divided into three 
main sections. A background of the research is provided in 
the first section. In the second section, the state of the practice 
in solution screening is presented through a synopsis of the 
main barriers and solutions identified in eight solution 
screening case studies. The third section presents guidance 
for future SHRP 2 work that supports the development of 
decision support tools.

Phase 3

The CDMF was developed in Phase 3 of the project. The 
CDMF was designed in a series of six workshops. The work-
shops consisted of facilitated discussions among transporta-
tion professionals on specific aspects of the CDMF. They were 
guided by a set of design goals established at the outset of 
Phase 3 and approved by the oversight committee. The case 
studies and reports developed in Phases 1 and 2 served as 
input for the workshops.

Defining Goals

The project team and the oversight committee jointly created a 
set of goals (design goals) for the CDMF. The design goals pro-
vided the vision of what the CDMF should achieve when com-
pleted and implemented. Each workshop commenced with an 
introduction to the design goals to ensure that each participant 
understood the ultimate vision for the CDMF. The design goals 
were reviewed again at the conclusion of each workshop in an 
exercise in which participants described how their efforts were 
consistent with and addressed the goals. In this way, the CDMF 
could be created by multiple teams in multiple settings because 
they were all working toward the same vision.
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Workshop 1: The Basic Design

The basic design of the CDMF (i.e., the individual key decision 
points and their order) was the focus of the first workshop. 
Workshop participants, shown in Table C.2, included represen-
tatives from MPOs, state DOTs, FHWA, and an advocacy group.

The workshop included four full days of discussions and 
decisions related to the design of the baseline CDMF. During 
this workshop the design team

•	 Identified all key decision points for the CDMF;
•	 Wrote a purpose statement that describes the activities or 

actions that should occur at each key decision point so that 
users can understand why the decision is made;

•	 Drafted an outcome statement that describes the results of 
the actions taken at each key decision point so that users 
know the products resulting from each decision;

•	 Identified the decisions made at every key decision point to 
illuminate the crucial information needed to move forward 
in the decision-making process; and

•	 Identified the vital linkages between key decision points 
within the phases of the CDMF to indicate where existing 
information should be pulled forward to enable tiered 
decision making, ensure consistency between phases, and 
minimize risk (or the risk of controversy).

•	 Encourage early and ongoing incorporation of opera-
tional elements as a part of the overall decision-making 
approach.

Designing the CDMF

Six workshops were held to design the different components of 
the CDMF. The focus of each workshop, along with the work-
shop date and location are shown in Table C.1. The workshops 
are described in further detail below.

Following the initial workshops, the consultant team pro-
duced a memo highlighting the major outcomes of the work-
shop and the ways in which these outcomes helped achieve the 
design goals for the project. These memos provided the basis 
for two conference calls with the Capacity Technical Coordi-
nating Committee (TCC):

1. The first conference call was held on April 4, 2008, follow-
ing the first workshop. This call covered the development 
of the original CDMF.

2. The second conference call was held on June 5, 2008, and 
covered the second and third workshops, which provided 
details on integrated planning and solution screening.

These conference calls provided the Capacity TCC the 
opportunity to comment on and critique the outcomes of 
each workshop and to provide additional guidance on the 
development of the CDMF to the consultant team.

Following Workshops 4 and 5, the Capacity TCC determined 
that the CDMF would be most useful for transportation profes-
sionals in a web-based format. The project team was asked to 
develop a concept for a web tool product and present this con-
cept at the October 2008 TCC meeting. In lieu of a summary 
memo and conference call discussion, the principal investigator 
presented the information as it might appear in a web-based 
application. Following this presentation, the TCC targeted addi-
tional funding for development of a web tool and added require-
ments as a supplement to the existing project scope. The 
outcomes of Workshops 4–6 have been integrated into the web 
tool design and are not recorded in memorandum format.

Table C.1. Overview of Phase 3 Workshops

Workshop Date Location Topic

Workshop 1 Feb. 18–23, 2008 Raleigh, NC Designing the base CDMF

Workshop 2 April 14–18, 2008 Raleigh, NC Integrating sub- and influencing planning processes

Workshop 3 May 5–9, 2008 Raleigh, NC Understanding solution screening and the dynamics of collaboration

Workshop 4 June 23–27, 2008 Raleigh, NC Understanding the roles and relationships of the formal decision-making partners

Workshop 5 July 14–18, 2008 Raleigh, NC Understanding the roles and relationships of stakeholders

Workshop 6 April 14–17, 2009 Washington, DC Determining the tools and technologies needed to support the CDMF

Table C.2. Participants in Workshop 1

Title of Participant Organization

Director North Carolina DOT (NCDOT), 
Office of Environmental 
Quality

Assistant Division Administrator FHWA, West Virginia Division

Cofounder Envision Sustainability Tools

Principal Planner Puget Sound Regional Council

Executive Director North Carolina Metropolitan 
Coalition

Location Engineer Mississippi DOT, Environmental 
Division
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conservation planning the team integrated the “Eco-Logical” 
process into the CDMF. Eco-Logical is an integrated trans-
portation/conservation planning process developed by 
FHWA in partnership with representatives of all the federal 
resource agencies. These federal agencies have signed a 
memorandum of understanding to support implementation 
of Eco-Logical. Building the CDMF on this previous part-
nership will support existing streamlining and stewardship 
activities and advance implementation of both Eco-Logical 
and the CDMF.

Because of limited air-quality experience on the workshop 
team, the consultant team convened a separate panel of air-
quality experts to detail the interactions between the air-
quality subprocess and the CDMF. The consultant team, as 
well as participants in each of the remaining four workshops, 
validated this air-quality integration information.

Detailing the interaction between these subprocesses and 
influencing processes and the CDMF included indicating the 
key decision points at which decision makers should look to 
one of the subprocesses or influencing processes for informa-
tion. The workshop team identified which key decision points 
require information from the specific sub- or influencing 
process as well as those that have output to a subprocess or 
influencing process. They also indicated the type of informa-
tion decision makers need; that is, whether the information 
needed is data, analysis, or decision input (or output). “Bring-
ing in data” signifies that the CDMF decision makers need 
data from the subprocess or influencing process; “analysis” 
indicates that decision makers are using an analysis that 
was conducted in the subprocess or influencing process as a 
part of transportation decision making; “decision” indicates 
that decision makers are accepting a decision made in the 
subprocess or influencing process.

Using the case study information from Phases 1 and 2, 
as well as their own experiences and expertise, the work-
shop team updated and validated the key decision points 
identified in the straw man created in Phase 1 and sequenced 
and explained each key decision point. On completion  
of this workshop, the workshop team had developed the 
basic structure and underlying information to support  
the CDMF.

Workshop 2: Integrated Planning

Many agencies invest in comprehensive, data-driven planning. 
The outputs from these plans represent a substantial asset  
and data source for better transportation decision making. 
Integrated planning focuses on the interaction between sub- 
and influencing processes and the transportation decision-
making process by identifying specifically where these outside 
processes link to the CDMF.

A subprocess is a process that contains a step that is critical 
to the transportation decision-making process and results in 
a key decision point for transportation decision making. 
One example of a subprocess is the land-use planning pro-
cess. In contrast, an influencing process, such as conserva-
tion planning, affects transportation decision making but is 
not critical to advancing the transportation decision-making 
process.

The goal of integrating sub- and influencing planning 
processes into the CDMF was accomplished through the 
second workshop. The workshop participants identified at 
which key decision point each subprocess or influencing 
process intersects with the CDMF, and provided detailed 
information about what that interaction should involve. 
This information will allow decision makers to identify when 
engagement of an outside process is critical to the success of 
the transportation process. The second workshop included 
participants representing state DOT’s, FHWA, MPOs, 
resource agencies, and consulting firms. The participants are 
included in Table C.3.

The workshop team identified seven subprocesses and 
influencing processes that were integrated into the CDMF:

1. Land-use planning;
2. Environmental resources/conservation planning (Eco- 

Logical);
3. Capital improvement planning;
4. Human environment;
5. Fiscal constraint;
6. Safety and security; and
7. Air quality.

The workshop team detailed the interactions between each 
of these processes and the CDMF. For environmental resource/

Table C.3. Participants in Workshop 2

Title of Participant Organization

Director, Office of Project 
Development

FHWA, Ohio Division

Regulatory Program Manager 
and National Transportation 
Liaison

U.S. Army Corps of Engineers 
(USACE)

Planning Program Manager Piedmont Triad Council of 
Governments

Director of Research and 
Analysis

Sacramento Area Council of 
Governments (SACOG)

Transportation and Land Use 
Coordinator

Pennsylvania DOT

Director of Transportation 
Planning

HNTB Consulting

Team Leader, Planning Over-
sight and Stewardship

FHWA, Office of Planning,  
Environment and Realty
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scales, provide a framework for understanding collaboration 
when making decisions about what are often incommensu-
rable alternatives. The scales represent five characteristics 
which can be evaluated from low to high: decision-making 
authority, participant stability, role clarity, shared goals, and 
sense of ownership.

The dynamics of collaboration scales can be used at the ini-
tiation of the decision-making process or at any point in the 
decision making when collaboration is at risk, including solu-
tion screening. The scales cover five characteristics that poten-
tially affect both the speed and quality of the decision-making 
process. The speed of a decision refers to the ability to reach a 
decision quickly, without revisiting issues or elevating deci-
sions to a higher level of authority. A quality decision is one 
that all participants accept and agree to support through deci-
sions made in other processes.

The dynamics of collaboration scales were further refined 
and built on in Workshops 4 and 5.

Workshops 4 and 5: Roles and Responsibilities

Workshops 4 and 5 focused on roles, responsibilities, and 
relationships of the formal decision-making partners and 
stakeholders. Formal decision makers are those agencies that 
either act as the lead agency or are required to take legal 
action in the decision-making process. Four formal decision 
makers meet these criteria: FHWA, the MPO, the state DOT, 
and the resource agencies with jurisdiction (e.g., USACE and 
state historic preservation offices, or SHPOs). Stakeholders 
are all groups that may be affected by a transportation plan, 
program, or project. Stakeholders can include government 
agencies that are not part of the formal decision-making 
partnership, formal advocacy groups, and informal groups 
that come together around transportation decision making 
(e.g., neighborhood associations).

These workshops provided key decision point–level infor-
mation on how the roles, relationships, and responsibilities of 
stakeholders and formal decision-making partners within the 
transportation decision-making process affect collaboration. 
Both workshops relied on the dynamics of collaboration scales 
created in the solution screening workshop to frame collabo-
ration and interactions between decision makers and between 
decision makers and stakeholders.

In Workshop 4 (formal decision makers) participants 
identified

•	 The interests of formal participants in each phase of deci-
sion making;

•	 The questions asked at each key decision point by the for-
mal decision makers to support their interests; and

•	 The role each formal partner plays at each key decision 
point.

Workshop 3: Solution Screening

Solution screening involves refining potential solutions using 
both broad-based goals and established criteria at every phase 
of transportation decision making. The outcome of solution 
screening is a decision identifying the preferred solution(s) to 
address transportation deficiencies and opportunities. Solution 
screening occurs at the key decision points at which decision 
makers must balance dissimilar, and sometimes contradictory, 
goals or criteria to decide on the best option. Decision making 
at these key decision points generally requires trade-offs among 
transportation, environmental, and community values, goals, 
or criteria. Collaboration becomes especially challenging at 
these key decision points if decision makers are striving to max-
imize benefit for their agency’s goal or mission as opposed to 
finding a solution that optimizes benefit across all criteria.

In the solution screening workshop, participants identified 
the key decision points at which solution screening is occur-
ring, linked solution screening across decision-making pro-
cesses to maintain coordination and consistency of decisions, 
and generated information and discussion around the poten-
tial risk to collaboration at these key decision points.

Participants in the solution screening workshop are listed 
in Table C.4.

Because of the risk that solution screening poses to collabo-
ration, the consultant team invited an organizational develop-
ment expert to discuss decision theory with the workshop team. 
This expert described three theories: contingency theory, game 
theory, and social network theory. These theories aid the under-
standing of the dynamics of decision making. By understanding 
these theories, the workshop participants better understood the 
environment in which collaboration occurs (contingency the-
ory), the motivations and rationales of decision-making part-
ners (game theory), and the role that relationships play in 
decision making (social network theory).

On the basis of this information, the workshop participants 
developed five scales relevant to transportation decision mak-
ing; these scales, known as the dynamics of collaboration 

Table C.4. Participants in Workshop 3

Title of Participant Organization

Fish and Wildlife Biologist U.S. Fish and Wildlife Service

Program Manager Puget Sound Regional Council

Transportation Policy Manager The Louis Berger Group

Technical Services Unit Head NCDOT, Transportation Planning 
Branch

Environmental Program 
Manager

FHWA, Pennsylvania Division

Research and Financial Service 
Team Leader

FHWA
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Although these two styles of stakeholder involvement were 
originally developed using the same dynamics of collaboration 
scales created in the solution screening workshop, it became 
clear in Workshop 5 that modifications and an additional scale 
were necessary to capture specific stakeholder dynamics of 
collaboration to support the scales developed to understand 
collaboration among the formal decision-making partners.

The stakeholder dynamics of collaboration scales maintained 
the participant stability scale, but replaced the shared goals scale 
with common interests, and the sense of ownership scale with 
level of commitment. In addition, workshop participants added 
a new scale: informed participants. This scale incorporates the 
notion that access to information and a willingness by the deci-
sion maker to provide information are key enablers of stake-
holder involvement. Workshop 5 participants identified a lack 
of information as a major stumbling block for many in the 
community. This scale identifies an opportunity to enhance the 
relationship with stakeholders and to help them decide why a 
project is good for their community. In addition to creating 
scales tailored to collaboration with stakeholders, the partici-
pants identified at what point on those scales the formal and 
informal stakeholder involvement would lie. After defining the 
differences between the two forms of stakeholder involvement, 
the participants discussed the pros and cons of each type. The 
workshop participants identified both advantages to formal 
stakeholder involvement as well as disadvantages.

The team for Workshop 4 (formal decision makers) included 
representatives from FHWA, two MPOs, a state DOT, and a 
resource agency. Participants are listed in Table C.5. The par-
ticipant from URS Corporation provided NEPA practitioner 
experience.

Workshop 5 was set up differently than the prior work-
shops to accommodate volunteer stakeholders; their insights 
were important to provide a full understanding of stake-
holder interests, but for the most part these participants were 
not available for the full length of the workshop. To accom-
modate the stakeholder representatives, the workshop was 

In developing this information, the workshop team assumed 
an ideal decision-making environment, in which partners 
are committed to participating in the process and have high 
decision-making authority, shared goals, and a sense of own-
ership over the process. These assumptions define an ideal 
decision-making environment. Removing any or all of these 
assumptions creates an acceptable decision-making environ-
ment: one in which the risks inherent to transportation deci-
sion making, such as delay and budget overruns, increase.

Since an ideal environment does not always exist, the consul-
tant team facilitated a discussion around how roles and respon-
sibilities change in an acceptable decision-making environment. 
The acceptable decision-making environment still allows the 
planning, programming, and project development processes 
to proceed, but it introduces increased risks to the processes. 
Without shared goals, participant stability, and a high level of 
decision-making authority, the processes are at risk of delay, 
redo loops, and the likelihood that decisions made in one phase 
cannot be carried forward into the next phase of decision mak-
ing. These risks highlight why shared goals, participant stabil-
ity, and high decision-making authority are important to the 
transportation decision-making process.

In Workshop 5 (stakeholders) participants identified

•	 The key decision points at which stakeholders should be 
engaged;

•	 Questions about stakeholder interests that partners should 
ask; and

•	 Questions partners should ask stakeholders to understand/
gather information about their interests.

Because there are many ways to involve stakeholders, both 
formally and informally, the original information obtained 
in Workshop 5 was premised on the assumption of an infor-
mal stakeholder involvement process; under an informal 
approach to stakeholder involvement, there is no formal 
group or committee responsible for representing stakeholder 
views. Thus, the formal decision makers neither invite indi-
vidual stakeholders to formally participate in the process nor 
grant stakeholders an official role in the decision-making 
process. Referring to the dynamics of collaboration scales, 
informal stakeholder involvement inherently has low par-
ticipant stability, most likely lacks shared goals, and has little 
reason to collaborate.

Conversely, formal stakeholder involvement entails having 
an organized group of individuals invited to participate in the 
process by the formal decision-making partners; these par-
ticipants are expected to represent community interests larger 
than their own. This group is managed by the legally consti-
tuted decision-making body (or a project team) and assigned 
an official role by the agency to advise on one or more issues 
or projects.

Table C.5. Participants in Workshop 4

Title of Participant Organization

Fish and Wildlife Biologist U.S. Fish and Wildlife Service

Senior Transportation Planner Grand Valley Metropolitan Council

Manager, Environmental Plan-
ning and Analysis Group

URS Corporation

Deputy Executive Director, 
Programming and Operations

Chicago Metropolitan Agency 
for Planning

Administrator, Planning and 
Programming

Idaho Transportation Department

Division Administrator FHWA, Arkansas
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of the tools and technologies in the transportation industry. 
The participants in Workshop 6 are listed in Table C.8.

Because this workshop focused on tools to help decision 
making, the consultant team also invited an expert in group 
decision making. This expert presented the analytical hierarchy 
process (AHP), a quantitative method for successful and col-
laborative group decision making. This presentation helped the 
workshop participants understand all the aspects to consider 
when making a decision in a group setting. AHP was considered 
throughout the workshop as a supporting tool for collaborative 
decision making.

Before the workshop, the consultant team developed the list 
of data that should be presented to decision makers at each key 
decision point. During the workshop, the participants validated 
this list, adding and removing items as appropriate. Then, the 
participants determined what types of tools or technologies 
would be appropriate to use at each key decision point, based on 
the data that would be presented and the questions the decision 
makers would be considering. Fifteen tools and/or technology 
types were identified: demographic tool, stakeholder engage-
ment tool, commenting tool, public survey technique, data-
base tool, financial planning tool, technical analysis tool, 
synthesis tool, infrastructure management tool, GIS interface, 
visualization tool, sketch planning tool, decision support tool, 
documentation tool, and information search tool.

The workshop participants also categorized each tool type 
as a gathering, analyzing, or communication tool; the assigned 
category could be different from key decision point to key deci-
sion point depending on the purpose of the tool at each key 
decision point. Gathering tools present decision makers with 
raw data. Analyzing tools take raw data that is unusable to deci-
sion makers and evaluate the data in a way that is helpful to 
decision makers. Communication tools convey information 

divided into two parts: from Monday through Wednesday pub-
lic involvement practitioners detailed the key decision point 
information, and on Thursday and Friday volunteer stakehold-
ers joined them to validate and complete the data. The partici-
pants representing the practitioner perspective are listed in 
Table C.6. Workshop participants representing stakeholders 
are listed in Table C.7.

This group was joined by an experienced NEPA practitioner 
from ICF International to include the SHPO perspective. 
Although SHPO is one of the formal decision makers, the 
design team was unsuccessful in identifying a workshop par-
ticipant in this role.

Workshop 6: Data, Tools, and Technology

The focus of Workshop 6 was to validate the data identified to 
support collaborative decision making at each key decision 
point and to determine the type of tool or technology neces-
sary to support these data and aid in decision making. For this 
purpose the consultant team identified the need for two differ-
ent participant groups: (1) practitioners heavily involved in the 
use and development of tools that support the technical pro-
cess, and (2) former workshop participants who could bring a 
strong understanding of the CDMF to this final workshop. 
Along with previous participants, four representatives from 
the FHWA Resource Center were invited for their knowledge 

Table C.6. Practitioner Participants in Workshop 5

Title of Participant Organization

Public Involvement Program Manager Atlanta Regional Council

Chief, Bureau of Public Involvement Kansas DOT

Division Administrator FHWA, Nevada Division

Principal Planning Communities

Table C.7. Stakeholder Participants in Workshop 5

Title of Participant Organization

Senior Attorney Southern Environmental Law 
Center

Urban Designer Public Interest Projects, Inc.

President Coalition of Asheville 
Neighborhood

Former Citizens Transportation 
Advisory Committee members

Charlottesville-Albemarle MPO

Coordinator, Housing Options Livable Communities, AARP

Transportation Planner City of Cambridge, MA

Executive Director Livable Streets Alliance

Table C.8. Practitioner Participants in Workshop 6

Title of Participant Organization

Principal Planner Puget Sound Regional Council

Public Involvement Program 
Manager

Atlanta Regional Council

Director NCDOT, Office of Environmental 
Quality

Environmental Program Manager FHWA, Pennsylvania Division

Senior Transportation Planner Parsons Brinckerhoff, Inc.

Fish and Wildlife Biologist U.S. Fish and Wildlife Service

Metropolitan Planning Specialist FHWA, Resource Center

Technical Analyst FHWA, Resource Center

Modeling Technical Specialist FHWA, Resource Center

Technical Analyst FHWA, Resource Center
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CommuniCation StrategieS

The primary communication strategy for the project was pre-
sentation format. Attendance at various conferences, work 
groups, and meetings over the 2-year period provided strong 
opportunities for outreach. Written materials provided sup-
port for these presentations as well as general requests for 
information. Individual conversations with interested practi-
tioners and consultants also helped inform a small section of 
the target audience. In Phase 5 of the project, the communi-
cation will shift to focus primarily on Internet-based out-
reach led by engagement in the TCAPP web tool, the Google 
project website, and the associated blog forum.

target audienCeS

The following groups were identified as representing the full 
potential audience for the CDMF:

•	 Executives. The senior leaders of state and local transporta-
tion agencies who are charged with developing, imple-
menting, and guiding the transportation planning and 
decision-making processes.

•	 Managers. Midlevel leaders at state and local transportation 
organizations who are charged with day-to-day oversight or 
support for capacity improvement projects and who are in 
a decision-making role at their respective agencies.

•	 Supervisors and staff. The personnel at state and local trans-
portation agencies charged with day-to-day implementation 
or support of decisions made by managers and executives.

•	 Staff at MPOs, resource agencies, and community groups. 
These groups often play key roles in the transportation plan-
ning and project development process and often are charged 
with making decisions concerning land use, environmental 
or community issues, and economic development.

key meSSageS

The goal of this project is to increase the use of collaborative 
decision making within transportation planning and project 
development for projects to increase highway capacity. To 
meet this goal, all outreach for this project includes the fol-
lowing key messages:

•	 This Collaborative Decision-Making Framework is intended 
to help agencies go beyond incremental improvements in 
how they do business, to support a substantially better way to 
approach, develop, and manage complex highway capacity 
enhancement projects.

•	 This Collaborative Decision-Making Framework is not 
just a concept but is implementation guidance that can be 
used by any transportation agency to improve decision 
making at a single decision point, a specific phase of the 
decision-making process, or over the entire transportation 
decision-making process.

from decision makers to stakeholders and the public to build 
trust and collaboration. The tool categories provide addi-
tional understanding of the need for particular types of tools 
and how individual tools may be used to meet several needs. 
The products of Workshop 6 were the individual tool types 
needed to support each key decision point as well as more 
detailed information about types of tools and their uses.

Phase 4

Communication of both the need for collaboration in trans-
portation decision making and the potential for the CDMF to 
meet this need was identified as an essential aspect of the proj-
ect from the outset. Because the CDMF represents a new way 
of engaging in transportation decision making, change man-
agement support may be needed for those agencies willing to 
undertake this shift in business process. The product of Phase 4 
is a Final Communication Plan. It provides for the communi-
cation and outreach of the project to develop interest in the 
CDMF, to disseminate the research outcomes, and to provide 
a high-level change management plan to support its use.

Communications Plan

An initial communication plan was drafted early in the proj-
ect to serve as the backbone of the team’s communication and 
outreach efforts. This plan was used to identify, define, and 
record the target audiences, key messages, and other informa-
tion needs to ensure that the final products and outreach 
materials developed were designed and distributed to meet 
the needs of all anticipated audiences.

The communication approach followed a specific develop-
ment process comprising the following components: com-
munication goals and objectives, communication strategies, 
target audiences, key messages, outreach tactics and scope, 
and implementation timeline.

CommuniCation goalS and objeCtiveS

The overall goal of the communication plan is to describe the 
various outreach materials and mechanisms used to increase 
awareness among the target audiences about the availability 
and utility of the research results and the decision-making 
framework.

By implementing the various components in this commu-
nication plan, the following objectives were met:

•	 Raise awareness and enthusiasm about the CDMF and 
related project presentations to be conducted at various 
meetings and conferences.

•	 Increase the willingness of the transportation community to 
integrate the Framework into the core production processes 
of the formal decision-making partners, MPOs, state DOTs, 
FHWA, and federal permit-issuing resource agencies.
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the capabilities of the CDMF web tool under construction. 
A full list of presentations through 2009 is provided in 
Table C.9.

In addition to these formal opportunities to engage large 
groups of professionals, there were many other interactions 
with practitioners and consultants on an individual basis that 
further disseminated the intent and products of this research. 
This form of communication was supported by written 
materials developed at various stages of the project to provide 
both the intent and the status of development.

outreaCh taCtiCS and SCope

Presentations to a wide variety of audiences provided the 
centerpiece of communication efforts. The goal of the  
presentations was to target the key audiences that must 
understand and endorse the Collaborative Decision-Making 
Framework before it can be implemented successfully. The 
presentation content includes the goals of the project, the 
intent of the larger group of Capacity program research that 
will enhance the project, an understanding of the information 
that the CDMF will make available, and demonstration of 

Table C.9. CDMF Outreach Presentations

Date Outreach Activity Location Target Audience Presentation Highlights

June 25–28, 2007 Presented SHRP 2 project overview 
to AASHTO Standing Committee 
on Environment

Asheville, NC Managers, super-
visors, and staff

• Overview of SHRP 2 Capacity proj-
ects (C01–C08)

January 2008 Provided status report to IT Commit-
tee at Transportation Research 
Board (TRB) Annual Meeting

Washington, DC Managers, super-
visors, and staff

• Summary of the interesting tech-
nology supports identified during 
Phase 2 case studies

January 2008 Conducted TRB Annual Meeting ses-
sion on Phase 2 case studies

Washington, DC Managers, super-
visors, and staff

• Three PowerPoint presentations:
4 Overview and status of C01 proj-

ect with particular focus on 
Phase 2 case studies

4 Case study 1: Texas Kelly Park-
way (GIS application)

4 Idaho Visioning: MetroQuest

March 2008 Presented C01 project to Massachu-
setts Highways

Boston, MA Managers and 
staff

• General overview and status of 
project

May 12–15, 2008 Attended Strategic Management and 
Management and Productivity 
Committees’ Midyear Workshop 
and Joint Meeting

Woods Hole, MA Executives and 
managers

• Discussion on applicability of C01 
Framework to strategic initiatives 
under discussion by the 
committees

May 29–30, 2008 Attended AASHTO Mid-Country CSS 
Peer Exchange

Indianapolis, IN Managers and 
staff

• Discussion of CSS integration into 
the C01 Framework

June 2–3, 2008 Attended AASHTO CSS Peer 
Exchange

Reno, NV Managers and 
staff

• Discussion of CSS integration into 
the C01 Framework

September 3, 2008 Facilitated discussion of barriers and 
presented case study examples at 
TRB Conference for Statewide and 
Metropolitan Transportation 
Planning

Atlanta, GA Managers and 
staff

• Sharing of key points captured from 
case studies, including examples of
4 Stakeholder involvement
4 Resource agency involvement
4 Project champions
4 Collaboration
4 Integration with other plans

October 2008 Presented to the TCC and demon-
strated the intended web-tool 
application for the CDMF

Irvine, CA Executives and 
managers

• Demonstration of CDMF web-tool 
flexibility in addressing transporta-
tion challenges

• Review of draft User’s Guide for 
streamlining a bottleneck project, 
case studies and best practices 
related to integrated planning, and a 
brief overview of the diagnostic tool

January 11–15, 2009 Presented at TRB Annual Meeting 
poster session

Washington, DC Executives, man-
agers, and staff

• Introduction of CDMF web tool, 
including screenshots of wireframe 
site to demonstrate the tool’s draft 
functionality

(continued on next page)
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article, The Collaborative Decision-Making Framework: 
Evolving Product of SHRP 2 Capacity Research, has stimu-
lated interest on the topic of collaboration and provides an 
advance look at what the CDMF will provide.

exhibitS and diSplayS at ConferenCeS

Beginning with the poster session at the 2009 TRB Annual 
Meeting, opportunities to provide written materials/displays 
at conferences and meetings have provided additional out-
reach for the project. Examples include the 2009 AMPO and 
AASHTO annual conferences.

Continued CommuniCation and outreaCh

In October 2009, the Capacity TCC identified the need to more 
closely align the CDMF with the ability to advance transporta-
tion projects. As a result of this identified need, the SHRP 2 
Capacity program staff developed a two-page brief to become 
an aspect of every form of outreach used. This included the 
Google website, the web tool, and any presentation or publica-
tion developed within the project.

High-Level Change Management Approach

The significant case study and practitioner experience–based 
research conducted during Phases 1, 2, and 3 provide insights 
into the benefits of collaboration and detailed guidance on 
how collaboration can be integrated into transportation deci-
sion making. However, the primary product of this research, 
the TCAPP website, is only a tool. To realize the intended ben-
efit from TCAPP, transportation agencies and their partners 
must establish relationships that support collaborative deci-
sion making.

State DOTs, MPOs, and their partners are at varying levels 
of readiness to evolve their decision making to the level of 
collaboration described in TCAPP. Some agencies have a his-
tory of collaboration with their partners and stakeholders; 
others have a more hands-off or even adversarial relationship. 

When the project scope was expanded to include develop-
ment of the web tool, the outreach focus shifted to an Internet-
based format. A Google website for the project was launched in 
2009 with the intent to initiate a blog forum as the web tool 
became available. The blog will be a part of further communi-
cation efforts in Phase 5 of the project.

outreaCh timeline

Over the 2-year period between 2007 and 2009, 13 presenta-
tions were developed and delivered to a variety of audiences.

Additional Outreach Activities

There have been several unique opportunities during the 
initial project period to communicate the goals and poten-
tial of the CDMF. These were not envisioned within the 
communication plan but have further expanded the engaged 
audience toward the launch of the web tool.

uSer interviewS aS foCuS group repreSentativeS

The inclusion of a web-based application to support the 
CDMF has presented new opportunities for engaging mem-
bers of the target audience. In advance of the design and devel-
opment of the web tool, individuals representing each of the 
formal transportation decision makers were interviewed to 
identify how they might use the CDMF and how they would 
best engage with this information. Again following the design 
and preliminary development, additional individuals were 
interviewed to respond to the tool and what the CDMF could 
provide for their use. These individuals not only informed the 
design but helped identify the needs of and ways to engage 
similar potential users.

tr newS artiCle

During 2008, the SHRP 2 Capacity program manager and the 
C01 project principal investigator were invited to submit a 
feature article for TR News, January–February 2009. This 

April 20, 2009 Presented project progress to the 
TCC

Woods Hole, 
Mass.

Executives and 
managers

• Overview of new design features of 
the web tool

• Summary of project updates to 
date, including web-tool develop-
ment, user interviews, communica-
tion plan, and project next steps

July 20, 2009 Presented at TRB Summer 
Conference

Seattle, WA Executives,  
managers,  
and staff

• Overview of C01 modification con-
tract (web tool and integration of 
other Capacity program research)

October 22, 2009 Presented at Association of Metro-
politan Planning Organizations 
(AMPO) Annual Conference

Savannah, GA Managers and 
staff

• Illustration of stakeholder support 
in transportation decision making

Table C.9. CDMF Outreach Presentations (continued)

Date Outreach Activity Location Target Audience Presentation Highlights
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tailored to their specific circumstances. The Change Manage-
ment Approach includes a summary of the rationale and ben-
efits for implementing collaboration from the national 
perspective, as well as suggestions for tailoring this national case 
for change to the individual implementing agencies. In addi-
tion, the approach describes a four-step change management 
planning process that agencies can use to identify, prioritize, 
and manage the changes needed to support implementation 
of collaboration among partners and stakeholders through-
out transportation decision making.

Moving along this spectrum to improve the level of collabora-
tion needs more than the “how to” information that TCAPP 
provides. It requires institutional and relationship-building 
support so that the staff and policy decision makers come to the 
table with the right perspective and attitude to collaborate.

The C01 Change Management Approach provides trans-
portation agency executives and managers with an under-
standing of the importance of change management for 
supporting implementation of collaboration; it also serves 
as a basic primer for developing a change management plan 
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Criteria Statements

For each category of assessment, several statements allow 
users to evaluate the existing process or team dynamics on a 
five-point scale: strongly disagree, disagree, neutral, strongly 
agree, agree, not applicable. A full list of criteria statements 
is provided in Table D.1.

Strategy example: 
Organizational Support

Organizational support is the level of commitment received 
from individual agencies as represented by the availability of 
resources and required support. This relates to the degree of 
buy-in from the agency for a collaborative process.

Potential Risks

Several risks can arise when there is not an adequate level of 
organizational support from one or more agencies participat-
ing on a project team. Foremost among these is the potential 
for agencies to not “buy in” to the results of the plan or project 
team’s work, potentially creating future delays and redo loops. 
Additionally, there is a risk that the team may not be aware of 
information or perspectives that would be brought to the pro-
cess by an agency that is not providing adequate support. This 
could result in a decision being made that is not the most pref-
erable outcome, having been made without all the relevant 
information and all the affected agencies involved.

Questions to Consider

•	 Are partner agencies demonstrating collaborative behaviors?
•	 Is this a more recent development, or has this been ongoing 

since the inception of the project?
•	 Does this agency perceive a reason to join a collaboration 

partnership? If not, why do you think it would be beneficial 

from the agency’s point of view to join a collaboration (what 
is in it for them)?

•	 What level within the organization is demonstrating a 
lack of willingness to collaborate—executive, manage-
ment, or staff?

•	 Does this agency have significant time or financial resource 
constraints that limit its ability to participate in a collab-
orative partnership? What strategies can you use as their 
partner to help overcome these restraints (e.g., supporting 
additional resources or stretching the timeline for the 
commitment of resources)?

Things You Can Do

Lack of organizational support often leads to an under-
resourced project, indecision on the part of the organization’s 
decision makers, and the appearance of disengagement on 
the part of the organization’s representatives. Without true 
support, key decisions can be held up indefinitely, and the 
uncommitted agency can begin to have a negative effect on 
other partner agencies.

There are many reasons why an organization fails to appro-
priately support collaborative teams, which are listed below. 
Solutions to these common issues are provided in the follow-
ing sections.

•	 The organization’s leadership does not see the value of the 
team’s products or processes.

•	 The organization has competing values and/or priorities.
•	 The organization is experiencing significant resource 

constraints.
•	 The organization is experiencing significant change.

Organizational Leadership

Many new teams are established with a great deal of fanfare. 
But over time, the purpose and value of a team’s work can 
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Supporting Material for the Collaboration 
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Table D.1. Criteria Statements

Category Criteria Statements

Process steps •	 Team members rarely voice disagreement with the documented process.

• The process steps are clearly stated/documented.

• The process steps are logically arranged.

• The process steps are necessary and important.

•	 The process steps can be adapted to our needs without sacrificing quality and consistency.

•	 The process steps are easy to understand.

Data and information •	 Key decisions are heavily influenced by the data and information that is presented by team members.

•	 Team members rarely voice dissatisfaction with the data and information they are provided.

•	 The data and information are appropriate for the task and the available technology.

•	 The data and information are current, reliable, and valid.

•	 The data and information are logically organized.

•	 The data and information are accessible.

•	 The data and information are in a “ready-to-use” format.

Tools and technology •	 Team members agree that they have been provided the right tools and technology.

•	 Tools and technology that the teams receive are supportive of decision making.

•	 Tools and technology that the teams receive are reliable, helpful, and/or effective.

•	 Tools and technology that the teams receive are compatible with other systems and tools that the team 
members use.

•	 Team members understand how to use the tools and technology that are provided.

•	 Tools and technology are available to team members.

Organizational support •	 The leadership of all the partner organizations see the value of the team’s products and processes.

•	 Partner organizations see the team and its work as a high priority.

•	 Partner organizations have the resources that are necessary to support the team.

•	 Partner organizations have a relatively stable environment.

Decision-making authority • The team members assigned to the team hold the appropriate authority level to make required decisions on 
behalf of their agency.

•	 Individual team members have a clear understanding of their level of decision-making authority.

•	 Team members’ agencies accept the decisions made on behalf of their organization.

•	 Team members accept the decisions made by other team representatives.

Participant stability •	 Appropriate team members have been assigned to the team.

•	 Team members agree that the project goals are important or a priority.

•	 Team members’ other obligations do not prevent them from remaining or participating on the team.

•	 Organizational turnover among team members is low.

•	 Internal conflict exists among team members.

•	 Teams are productive and members want to be associated with project team outcomes.

Role clarity •	 Team members’ roles and expectations are clearly defined.

•	 Team members accept their roles and responsibilities.

•	 Team members respect the roles and responsibilities of other team members.

•	 Team members’ assigned roles align with their strengths, interests, or level of authority in their organization.

•	 Team members believe that carrying out their role has an impact on team success.

(continued on next page)
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Shared goals •	 The initial requirements of the project are clearly stated.

•	 The team members have changed over time.

•	 The project requirements have changed over time.

•	 The initial goals were mandated, rather than developed in a collaborative fashion.

•	 Team members have different agendas and priorities.

Sense of ownership •	 Team members understand and/or agree with the processes, goals, and outcomes of the project.

•	 Team members feel like they are a part of the process, goals, and outcome.

•	 Team members feel their work contributes to the achievement of the project goals and outcomes.

•	 Team members are clear on their role in the project and what they need to do to contribute.

Communication •	 Key messages are clearly articulated.

•	 There is an appropriate amount of communication, so that key messages clearly stand out.

•	 The means for communication are effective.

•	 A sound communication strategy has been developed.

Stakeholder communication •	 I am able to clearly articulate key messages with decision makers.

•	 I am able to communicate the appropriate messages at the appropriate times and to the appropriate people.

• I understand the process required to communicate my message.

•	 I have ample opportunity to make my voice heard.

•	 The input I provide has an influence on the decisions made by formal decision-making partners.

Stakeholder understanding •	 I understand the decision-making process, the proposed plans, and the purpose of the plans.

•	 I have access to the information I need to make informed choices.

•	 I understand the process I can use to influence the decision-making process.

•	 I understand my role in the decision-making process.

•	 I understand the roles of others (other stakeholders, decision makers) in the decision-making process.

•	 I receive feedback on the decision-making team’s status and decisions made.

•	 I understand how the decisions made will affect my special interest.

Stakeholder commitment •	 I have a high level of individual commitment to the process and the outcomes of the decision-making process.

•	 I am able to consistently participate in the process and represent my interest throughout the decision-making 
process.

•	 There is a formal group available to support my needs during the decision-making process.

•	 I have been able to engage with others of similar interest throughout the process.

•	 I am able to identify, recognize, and accept interests of others and work from common interests.

Table D.1. Criteria Statements (continued)

Category Criteria Statements

easily get lost in the shuffle. This is particularly the case as 
organizational leaders change. Several steps can be taken to 
ensure continued visibility of the team and to highlight the 
team’s accomplishments.

The first step is to ensure that a clear and relevant partnering 
agreement is in place. By having such an agreement, organiza-
tional support for the team is less susceptible to changes in 
leadership. A partnership agreement is based on the understand-
ing that comprehensive organizational support is fundamental 

to success. This support can take many forms, including finan-
cial, personnel, and agency advocacy for the project.

A partnering agreement must clearly state the roles, respon-
sibilities, and actions that all parties will follow while they pur-
sue a common goal. Partnering agreements are more of a social 
contract than a legal contract, and they allow all parties to cap-
ture their commitments to each other. The “partners” may be 
from different levels within an agency or may be a combination 
of internal and external people. The partners often have diverse 
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what is and what is not working, and a specific set of corrective 
actions that need to be implemented by the team or its man-
agement to rectify any problems. Progress reports provide 
feedback to all levels (executive, management, and staff) that 
need to support collaboration. In addition to official status 
reports, however, it is essential to use other formal and infor-
mal opportunities to keep the broad range of internal and 
external participants engaged. Hallway, elevator, and cafeteria 
conversations are vital to keeping stakeholders involved. For-
mal communication planning is essential.

Competing Values and Priorities

All projects that occur within and between organizations 
exist within a broader system. Each day new projects begin or 
current projects are reprioritized. In addition, organizations 
constantly wrestle with changing values based on the demands 
of their environment. Therefore, while support for a project 
may begin with a great deal of enthusiasm, it is essential that 
the value of the project be constantly evaluated and commu-
nicated back to organizational leaders. This is particularly 
true when organizational leadership changes. There are sev-
eral steps to ensuring consistent and clear communication 
about a project’s value.

Development of a formal communication plan is helpful. 
In communication planning the first step is to assess the level 
of communication necessary to get the right messages to the 
right people. Start by constructing a two-column table with 
the names of stakeholders in the left column, and a list of 
specific messages that they will be looking for from the team. 
Next consider the best means for relaying these messages to 
the stakeholder. Will reports, e-mails, and memos suffice? 
Do more meetings need to be held so that people can discuss 
ideas? Is a system for efficiently cascading information down 
to team members from their superiors needed?

Also consider that within every social network there are 
both formal and informal communication networks. In gen-
eral, informal networks tend to have a lot more influence on 
organizational leaders and stakeholders than formal com-
munication does. For example, a collaborative team may for-
mally send out dozens of e-mails stating the team’s official 
position on a topic, without getting much reaction from the 
partner agencies. Conversely, the team may be able to iden-
tify one influential person who has a personal relationship 
with the leader of an agency and convince that individual to 
represent the team’s point of view during a 30-minute lunch 
conversation. Improving collaboration means focusing on 
the alignment between the formal and informal communi-
cation networks between agencies. Collaborative teams must 
build a robust communication system that allows them to 
get the resource needs out to the institutions that can fulfill 
these needs.

skills and talent and different stakes in the outcome of the pro-
cess. The partnering agreement must include the following 
elements:

•	 Mutual goals and identification of results. Clear, measur-
able, and relevant goals must be established to move the 
partnership forward. The establishment of mutual goals 
provides all partners a sense of direction and ensures that 
all of their efforts support each other.

•	 Role clarification. Identifying who does what and according 
to what standard is a vital part of ensuring that work efforts 
do not conflict. Role clarification identifies roles, responsi-
bilities, and authority of each partner agency (or organiza-
tion) as they engage in the decision-making process.

•	 Action plan and timeline. An action plan identifies the cost, 
schedule, and performance that the partners must adhere to 
in order to meet the project goals. It includes both a forecast 
of the resources that will be required and contingency plans 
should the resources not be available.

•	 Information-sharing arrangement. Collaborative and effec-
tive decision making requires frequent, accurate, and timely 
sharing of information. To ensure the effective flow of 
information, partners should specifically state the manner 
of sharing information (e.g., databases, e-mail, web por-
tals), as well as the level of access each party will have to the 
information.

•	 Skill resources. Each agency or organization identifies the 
types of skills its representatives will provide to the effort 
and how it will coordinate the talents of its representatives.

•	 Resources. The partners share resources and actively seek 
any additional resources needed to enhance the outcome. 
This is essential to efficiently use resources and to ensure 
that agency partners are able to provide those resources and 
support.

•	 Results evaluation. The partners should evaluate and moni-
tor the effectiveness of their working relationship as well as 
the results of their efforts.

It may be necessary to develop a comprehensive partnering 
agreement in phases. It may be necessary to sign an initial 
executive- or management-endorsed agreement related to 
common goals and clear results, roles, and overall resources 
before the details of action plans and evaluation can be worked 
out. However, a comprehensive partnering agreement includes 
all of the components.

Once the partnering agreement is in place, good communi-
cation is essential to maintaining organizational support 
for the partnership. This communication includes regularly 
reporting back to organizational leaders and stakeholders on 
the progress of the team, using the metrics and indicators laid 
out in the partnering agreement. To be effective, a progress 
report should present a well-rounded view of the partnership, 
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like have on the project. Doing so allows the team to be less 
reactive to changes, and to spend time planning an appropriate 
response. To cope with the changing environment, teams must 
develop specific strategies. These strategies should consider 
how the project could be adapted to meet the changing envi-
ronment, and the specific internal strengths and resources the 
team has to help it adapt.

Challenges

Support describes both tangible assets and intangible advo-
cacy for a team and a project. Dealing with intangibles is 
always more difficult. While a team may see a stakeholder ver-
bally championing a team, it is nearly impossible to determine 
how an individual truly feels about the team or the project. 
It is essential, therefore, that the team use multiple methods 
for gauging the true level of support. In general, deeds speak 
louder than words. Look for the tangible manifestations of 
support, which include funding, public statements of support 
(written or verbal), and personal involvement. If these do not 
exist, take the extra time to sit down regularly with organiza-
tional leaders to assess their views and support for the team 
and its project.

How the Decision Guide Can Help

The Decision Guide provides detailed information on the inter-
ests of each partner within the transportation decision-making 
process, as well as the roles of each partner at each decision 
point in the process. This information can help agencies and 
organizations understand exactly how they fit into the process, 
the relative level of effort required, and the big picture of how 
individual decisions made by the project team affect the entire 
process. It will also help each agency understand the interests 
and expected roles of all the agencies that will be part of a col-
laborative partnership. This basic, “walking in each other’s 
shoes” approach can help establish the foundation for initial 
discussions on mutual goals and roles.

Organizational Resource Constraints

It is difficult to find an organization today that is not being 
asked to do more with less. Because of this, it is important to 
recognize that resource constraints may be beyond the control 
of an organization, even though in spirit the organization’s 
leaders may truly value the collaborative team’s efforts. In these 
situations, the best strategy is to make a compelling case for why 
the team’s project is of significant importance. As discussed 
above, organizational leaders must constantly reprioritize proj-
ects and the resources needed to support them. It is important 
to note that when it comes to finding the right catalyst to gain 
organizational support, each organization is different. The case 
for additional resources is most compelling to leaders when it 
includes strong reasons why it is important to the success of 
their individual agency or mission. In addition, it should include 
a realistic assessment on the goals and implementation sched-
ule included in the partnering agreement. The approach for 
requesting additional resources may be formal or informal, 
depending on the individual agency. It is important to identify 
the most effective and appropriate approach for each individual 
agency when additional resources are required.

If addition resources are not available, but the partnership is 
supported by the agencies, the team will need to rescope the 
overall partnership agenda and/or the timeline for implement-
ing the action plan.

Organizational Change

Just as funding shortfalls may be out of an organization’s con-
trol, significant changes in the political, economic, social,  
or technological environment may also be beyond an organiza-
tion’s control. While team members cannot typically change 
these realities, they can minimize the impact of these changes. 
To do so requires that team members anticipate and evalu-
ate the changes that are likely to occur within their respective 
organizations. Teams should periodically meet to review these 
potential changes and discuss the impact that they would 
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Sources for phase 1 report on 
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case studies that would be conducted under Phase 1.

American Association of State Highway and Transportation 
Officials (AASHTO). The Changing State DOT. AASHTO, 
Washington, DC. 1998.

AASHTO. Handbook on Integrating Land Use Considerations 
into Transportation Projects to Address Induced Growth. 
Prepared by ICF Consulting, Fairfax, VA. 2005. http://
www.trb.org/NotesDocs/25-25%283%29_FR.pdf.

AASHTO. Guidance to Foster Collaborative, Multi-modal 
Decision Making: The Case for Freight. Prepared by Trans-
Management, Inc., Bethesda, MD. 2006. http://freight 
.transportation.org/doc/freight/reports/case_freight.pdf.

AASHTO and FHWA. AASHTO/FHWA Peer Exchange: 
Context Sensitive Solutions. Washington, DC. 2006. http://
environment.transportation.org/pdf/css_peer_exchange/
css_agenda_final.pdf.

AASHTO. Land Use/Smart Growth: Success Stories. http://
environment.transportation.org/environmental_issues/
land_use_sg/success_stor ies .aspx#bookmark4#	
bookmark4 (as of February 6, 2007).

American Planning Association. Winners of APA’s 2007 
National Planning Excellence, Achievement, and Leader-
ship Awards. http://www.planning.org/newsreleases/2006/
ftp121506.htm (as of February 6, 2007).

Baird, M. E., and Stammer, Jr., R. E. Conceptual Model to Sup-
port Systematic Use of Performance Measures in State 
Transportation Agencies. In Transportation Research Record: 
Journal of the Transportation Research Board, No. 1706, 
TRB, National Research Council, Washington, DC. 2000, 
pp. 64–72.

Baird, M. E., and Stammer, Jr., R. E. Measuring the Perfor-
mance of State Transportation Agencies: Three Perspec-
tives. In Transportation Research Record: Journal of the 

Transportation Research Board, No. 1729, TRB, National 
Research Council, Washington, DC. 2000, pp. 26–34.

Barrett, K., and Greene, R. Applauding a Performance. Gov-
erning Magazine. 2004.

Batson, R. G., and Madan, A. Infrastructure Project Cost/
Schedule Management Tool. UTCA Report Number 01117. 
Department of Industrial Engineering, University of Ala-
bama, Tuscaloosa, AL. Prepared by University Transporta-
tion Center for Alabama (UTCA), University of Alabama, 
University of Alabama in Birmingham, and University of 
Alabama at Huntsville. 2002.

Battelle Corporation. Performance Based Contracting for the 
Highway Construction Industry: An Evaluation of the Use of 
Innovative Contracting and Performance Specification in 
Highway Construction. Final Report. 2003.

Buggie, F. D. Beyond “Six Sigma.” Journal of Management in 
Engineering, Vol. 16, No. 4 (July/Aug. 2000), pp. 28–31.

California Department of Transportation. Project Delivery 
Acceleration Tool Box, Improvements to the California 
Department of Transportation’s Project Delivery Process. 
2005.

Campbell, M. Improving Agency Performance and Service 
Delivery. Journal for Quality and Participation, Vol. 27, 
No. 4 (Winter 2004), pp. 43–49.

Chittenden County MPO. Chittenden County Land Use: 
Transportation Decision Support System. http://www 
.ccmpo.org/activities/Modeling/dss.html (as of February 
6, 2007).

Cluett, C., and Baker, K. Managing Change in State Depart-
ments of Transportation: Scan 6 of 8—Innovations in Orga-
nization Development as a Result of Information Technology. 
NCHRP Web Document 39 (Project SP20-24[14]). 
NCHRP, TRB, Washington, DC. 2001. http://onlinepubs 
.trb.org/onlinepubs/nchrp/nchrp_w39-6.pdf.

The Conservation Fund and USDA Forest Service. Green 
Infrastructure. http://www.greeninfrastructure.net/ (as of 
February 6, 2007).

Bibliography

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.trb.org/NotesDocs/25-25%283%29_FR.pdf
http://environment.transportation.org/pdf/css_peer_exchange/css_agenda_final.pdf
http://environment.transportation.org/environmental_issues/land_use_sg/success_stories.aspx#bookmark4#bookmark4
http://www.planning.org/newsreleases/2006/ftp121506.htm
http://www.greeninfrastructure.net/
http://www.trb.org/NotesDocs/25-25%283%29_FR.pdf
http://environment.transportation.org/pdf/css_peer_exchange/css_agenda_final.pdf
http://environment.transportation.org/pdf/css_peer_exchange/css_agenda_final.pdf
http://freight.transportation.org/doc/freight/reports/case_freight.pdf
http://freight.transportation.org/doc/freight/reports/case_freight.pdf
http://environment.transportation.org/environmental_issues/land_use_sg/success_stories.aspx#bookmark4#bookmark4
http://environment.transportation.org/environmental_issues/land_use_sg/success_stories.aspx#bookmark4#bookmark4
http://www.planning.org/newsreleases/2006/ftp121506.htm
http://www.ccmpo.org/activities/Modeling/dss.html
http://www.ccmpo.org/activities/Modeling/dss.html
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-6.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-6.pdf
http://www.nap.edu/22851


85   

FHWA and American Planning Association. Transportation 
Planning Excellence Awards 2004 and 2006. http://www 
.fhwa.dot.gov/planning/tpea/index.htm (as of February 6, 
2007).

FHWA. Statewide Transportation Planning. http://www 
.planning.dot.gov/state.asp#case (as of February 6, 2007).

FHWA. GIS in Transportation. http://www.gis.fhwa.dot.gov/ 
(as of February 6, 2007).

FHWA. Planning: The Tools. http://www.fhwa.dot.gov/
Planning/landuse/tools.cfm#fund1#fund1 (as of Febru-
ary 6, 2007).

FHWA. Analysis of Long-Range Transportation Plans. http://
www.fhwa.dot.gov/hep10/state/anaswplans.htm#type 
#type (as of February 6, 2007).

FHWA. ACTT website. http://www.fhwa.dot.gov/construction/ 
accelerated/ (as of February 6, 2007).

FHWA. Domestic Scan Tour Report: Land Use and Transporta-
tion Coordination—Lessons Learned from Domestic Scan 
Tour II. http://www.planning.dot.gov/Documents/Domestic 
Scan/DomScanES.htm.

FTA. Linking the Transportation Planning and National 
Environmental Policy Act (NEPA) Process. http://www 
.environment.fta.dot.gov/streamlining/lpn_guidance.htm 
(as of February 7, 2007).

Fletcher, D. Environmental Spatial Information for Transpor-
tation: A Peer Exchange on Partnerships. TRB, Washington, 
DC. 2004. http://onlinepubs.trb.org/onlinepubs/conf/
reports/cpw_1.pdf.

Flowers, D., and Otto, S. L. Arkansas Combines Best Practices 
for an Innovative Interstate Rehabilitation Program. Public 
Roads, Vol. 65, No. 5 (March/April 2002). https://www 
.fhwa.dot.gov/publications/publicroads/02mar/02.cfm.

Fong, L. The Design Sequencing Pilot. California Department 
of Transportation Journal, Vol. 2, No. 1 (July–August 2001).

Georgia DOT. Fast Forward: Georgia’s Congestion Relief Pro-
gram. http://www.timedla.com/upload/files/news/TIMED_
AR_2005.pdf.

Gilliland, C., and Weatherby, A. Managing Change in State 
Departments of Transportation: Scan 5 of 8—Innovations in 
Work Force Strategies, NCHRP Web Document 39 (Project 
SP20-24[14]). NCHRP, TRB, Washington, DC. 2001. http://
onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-5.pdf.

Goodrum, P., Yasin, M., and Hancher, D. Kentucky Transpor-
tation Cabinet’s Statewide System for Lessons Learned. In 
Transportation Research Record: Journal of the Transporta-
tion Research Board, No. 1900, Transportation Research 
Board of the National Academies, Washington, DC. 2004.

Goodwin, A. Design-Build Cuts Street-Widening Project 
Time. Better Roads, Vol. 74, No. 2 (February 2004).

Hancher, D. E., and Werkmeister, R. Managing Change in State 
Departments of Transportation: Scan 2 of 8— Innovations 
in Private Involvement in Project Delivery. NCHRP Web 

Culp, M., and Humeston, J. Planning and Environment Link-
ages: Case Studies. 2006. http://www.environment.fhwa 
.dot.gov/integ/case_pel.ppt.

Dallas Area Rapid Transit. www.dart.org (as of February 6, 
2007).

Deloitte and Touche LLP. Management Review Study of 
Hampton Roads District for the Virginia Department of 
Transportation. 2004.

Dock, F., Zimmer, C., Becker, S., and Abadi, F. Lake Street 
 Lessons. Civil Engineering Magazine, Vol. 1, No. 2 
( February 2007).

Farrow, K. M. A Toolbox for Environmental Streamlining: 
What Worked for Pennsylvania’s Corridor O. Institute of 
Transportation Engineers (ITE) 2003 Technical Confer-
ence and Exhibit, Fort Lauderdale, FL. 2003.

FHWA. Accelerated Bridge Repairs: Meeting the Challenge in 
Oklahoma, Focus. 2002. http://www.tfhrc.gov/focus/
aug02/index.htm.

FHWA. ACTT Interim Report. Spring 2004.
FHWA. Freight Planning: List of Projects. http://www.fhwa 

.dot.gov/freightplanning/lop.html (as of February 7, 2007).
FHWA. Domestic Scan Tour II Report Integration of Land Use 

and Transportation Planning: Lessons Learned from the Second 
Domestic Scan Tour. Prepared by the Domestic Scan Tour 
Team. 2004. http://www.planning.dot.gov/Documents/ 
DomesticScan/domscan2.htm.

FHWA. Integrating Health and Physical Activity Goals into 
Transportation Planning: Building the Capacity of Planners 
and Practitioners—Proceedings of the Portland Roundtable. 
Prepared by Volpe National Transportation Systems Cen-
ter Research and Special Programs Administration. 2004. 
http://www.planning.dot.gov/Documents/Health/
IntHealthTA.htm.

FHWA. Geospatial Technology for Improved Decision Making 
in Transportation: Executive Scan Tour Report. Washington, 
DC. 2005.

FHWA. Eco-Logical: An Ecosystem Approach to Developing 
Infrastructure Projects. 2006. http://www.environment 
.fhwa.dot.gov/ecological/eco_index.asp.

FHWA. Transportation Collaboration in the States. Prepared 
by National Policy Consensus Center, Portland, OR. 2006. 
http://www.policyconsensus.org/publications/reports/
docs/TransportationCollaboration.pdf.

FHWA. Integration of Context Sensitive Solutions in the Trans-
portation Planning Process. Prepared by the Center for 
Transportation and the Environment, North Carolina 
State University. 2006. http://www.fhwa.dot.gov/csd/ 
integrat.cfm.

FHWA. Doing the Right Thing: Improving Transportation and 
Enhancing Ecosystems—Exemplary Ecosystem Initiatives. 
2007. http://www.fhwa.dot.gov/environment/ecosystems/
index.htm.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.gis.fhwa.dot.gov/
http://www.fhwa.dot.gov/Planning/landuse/tools.cfm#fund1#fund1
http://www.fhwa.dot.gov/hep10/state/anaswplans.htm#type#type
http://www.fhwa.dot.gov/construction/accelerated/
http://www.planning.dot.gov/Documents/DomesticScan/DomScanES.htm
http://onlinepubs.trb.org/onlinepubs/conf/reports/cpw_1.pdf
http://www.timedla.com/upload/files/news/TIMED_AR_2005.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-5.pdf
http://www.environment.fhwa.dot.gov/integ/case_pel.ppt
http://www.dart.org
http://www.tfhrc.gov/focus/aug02/index.htm
http://www.fhwa.dot.gov/freightplanning/lop.html
http://www.planning.dot.gov/Documents/DomesticScan/domscan2.htm
http://www.planning.dot.gov/Documents/Health/IntHealthTA.htm
http://www.environment.fhwa.dot.gov/ecological/eco_index.asp
http://www.policyconsensus.org/publications/reports/docs/TransportationCollaboration.pdf
http://www.fhwa.dot.gov/csd/integrat.cfm
http://www.fhwa.dot.gov/environment/ecosystems/index.htm
http://www.environment.fhwa.dot.gov/integ/case_pel.ppt
http://www.tfhrc.gov/focus/aug02/index.htm
http://www.fhwa.dot.gov/freightplanning/lop.html
http://www.planning.dot.gov/Documents/DomesticScan/domscan2.htm
http://www.planning.dot.gov/Documents/Health/IntHealthTA.htm
http://www.environment.fhwa.dot.gov/ecological/eco_index.asp
http://www.policyconsensus.org/publications/reports/docs/TransportationCollaboration.pdf
http://www.fhwa.dot.gov/csd/integrat.cfm
http://www.fhwa.dot.gov/environment/ecosystems/index.htm
http://www.fhwa.dot.gov/planning/tpea/index.htm
http://www.fhwa.dot.gov/planning/tpea/index.htm
http://www.planning.dot.gov/state.asp#case
http://www.planning.dot.gov/state.asp#case
http://www.fhwa.dot.gov/Planning/landuse/tools.cfm#fund1#fund1
http://www.fhwa.dot.gov/hep10/state/anaswplans.htm#type#type
http://www.fhwa.dot.gov/hep10/state/anaswplans.htm#type#type
http://www.fhwa.dot.gov/construction/accelerated/
http://www.planning.dot.gov/Documents/DomesticScan/DomScanES.htm
http://www.environment.fta.dot.gov/streamlining/lpn_guidance.htm
http://www.environment.fta.dot.gov/streamlining/lpn_guidance.htm
http://onlinepubs.trb.org/onlinepubs/conf/reports/cpw_1.pdf
https://www.fhwa.dot.gov/publications/publicroads/02mar/02.cfm
https://www.fhwa.dot.gov/publications/publicroads/02mar/02.cfm
http://www.timedla.com/upload/files/news/TIMED_AR_2005.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-5.pdf
http://www.nap.edu/22851


86

MnDOT. Project Delivery Streamlining: Design, Right-of-Way, 
and Environmental Focus Areas. Center for Transportation 
Studies. 2002. http://www.dot.state.mn.us/tecsup/pds/
files/feb2002.pdf.

MnDOT. Best Practices for Project Construction Streamlining. 
Final Report. 2005.

MnDOT. Economic and Risk Assessment of Accelerating the 
Roc52 Design and Construction Process. 2006.

National Cooperative Highway Research Program (NCHRP). 
National Site Visits on Transportation and Growth. Prepared 
by Cambridge Systematics. 2005. http://environment 
.transportation.org/pdf/NCHRP_Booklet_02-07-05.pdf.

NCHRP. NCHRP Project 20-24(31) Project Description. 
www4.trb.org/trb/crp.nsf/All+Projects/NCHRP+20-24(31).

Nature Conservancy. North America: United States. http://
www.nature.org/wherewework/northamerica/states/.

Nelson, B. L., Johns, R. C., and Benke, R. J. Challenges of Upgrad-
ing Strategic Capability in the Public Sector. In Transporta-
tion Research Record 1558, TRB, National Research Council, 
Washington, DC. 1996, pp. 122–129.

New Hampshire DOT. Rebuilding I-93: Salem to Manchester. 
http://webster.state.nh.us/dot/10418c/default.htm.

North Central Texas Council of Governments. http://www 
.nctcog.org/trans/landuse/ (as of February 6, 2007).

Northeastern Illinois Planning Commission. Common 
Ground. http://www.nipc.org/cg/ (as of February 6, 2007).

PB Consult. Scoping Study for an AASHTO Guide on Accelerat-
ing Project Delivery. AASHTO Standing Committee on 
Highways. 2006. http://www4.trb.org/trb/crp.nsf/reference/
boilerplate/Attachments/$file/20-07(211)_FR.pdf.

Poister, T. H., and Van Slyke, D. M. Managing Change in State 
Departments of Transportation: Scan 1 of 8, Innovations in 
Strategic Leadership and Measurement for State DOTs. 
NCHRP Web Document 39 (Project SP20-24[14]). 
NCHRP, TRB, Washington, DC. 2001. http://onlinepubs 
.trb.org/onlinepubs/nchrp/nchrp_w39-1.pdf.

Poister, T. H. NCHRP Synthesis 326: Strategic Planning and 
Decision Making in State Departments of Transportation. 
NCHRP, Transportation Research Board, Washington, 
DC. 2004.

Postma, S., Carlile, F., and Roberts, J. Use of Best Value Selec-
tion Process for the I-15 Design/Build Project. Utah Depart-
ment of Transportation Report No. UT-98.16. Prepared by 
Carter & Burgess, Inc., Salt Lake City, UT. 1998.

Postma, S., Cisneros, R., Roberts, J., Brantley, R., Anderson, 
D., and Boyd, B. I-15 Corridor Reconstruction Project 
Design/Build Evaluation 2000 Annual Report. Utah Depart-
ment of Transportation Report No. UT-01.08. Prepared by 
Carter & Burgess, Inc., Salt Lake City, UT. 2001.

Rivard, H., et al. Case Studies on the Use of Information 
Technology in the Canadian Construction Industry. ITcon, 
Vol. 9 (February 2004), p. 19. http://www.itcon.org/2004/2/.

 Document 39 (Project SP20-24[14]). NCHRP, TRB, Wash-
ington, DC. 2001. http://onlinepubs.trb.org/onlinepubs/
nchrp/nchrp_w39-2.pdf.

I-93/I-95 Interchange Transportation Study. www.9395info 
.com (as of February 6, 2007).

Keever, D. B., Weiss, K. E., and Quarles, R. C. Moving Ahead: 
The American Public Speaks on Roadways and Transporta-
tion in Communities. FHWA. 2001. www.fhwa.dot.gov/
reports/movingahead.pdf.

Kempton, W. Joint Legislative Audit Committee Testimony. 
California Department of Transportation. 2005. http://
www.dot.ca.gov/baybridge/kemptonJLACtestimony.htm.

Kerins, T. F. Constructability Reviews Speed Bridge Project. 
Better Roads, Vol. 73, No. 11 (2003).

Khwaja, N., and Nelson, J. Innovative Strategies on Dallas 
High Five Project. In Transportation Research Record: Jour-
nal of the Transportation Research Board, No. 1900, Trans-
portation Research Board of the National Academies, 
Washington, DC. 2004.

Louis Berger Group. Design-Build Environmental Compliance 
Process and Level of Detail: Eight Case Studies. 2005. http://
www4.nationalacademies.org/trb/crp.nsf/reference/boiler 
plate/Attachments/$file/25-25(12)_FR.pdf.

Louisiana Department of Transportation and Development. 
Accelerating Completion of the TIMED Program. Louisi-
ana Secretary of Transportation to Members of the Joint 
Legislative Transportation Committee. 2002. http://www 
.dotd.state.la.us.

Louisiana Transportation Research Center. Designing a Com-
prehensive Model to Evaluate Outsourcing of DOTD Func-
tions and Activities. Research Project 00-2SS. 2000.

MacDorman & Associates, Inc. Transit Cooperative Highway 
Research Report 8: The Quality Journey—A TQM Roadmap 
for Public Transportation. Transportation Research Board, 
Washington, DC. 1995.

Massachusetts Executive Office of Transportation. www.eot 
.state.ma.us (as of February 6, 2007).

Massachusetts Highway Department. Project Development 
and Design Guidebook. http://www.vhb.com/mhdGuide/
mhd_GuideBook.asp (as of February 6, 2007).

Meyer, M. Measuring System Performance: The Key to Estab-
lishing Operations as a Core Agency Mission. In Transporta-
tion Research Record: Journal of the Transportation Research 
Board, No. 1817, Transportation Research Board of the 
National Academies, Washington, DC. 2002, pp. 155–162.

Minnesota Department of Transportation (MnDOT). A 
Progress Report. Prepared for the Management Leadership 
Team. 2001.

MnDOT. Program Delivery Streamlining Task Force Final 
Report and Recommendations. 2001.

MnDOT. Pre-Construction Streamlining at Mn/DOT. 2002. 
http://www.dot.state.mn.us/tecsup/pds/files/may2002.pdf.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.dot.state.mn.us/tecsup/pds/files/feb2002.pdf
http://www.nature.org/wherewework/northamerica/states/
http://webster.state.nh.us/dot/10418c/default.htm
http://www.nipc.org/cg/
http://www4.trb.org/trb/crp.nsf/reference/boilerplate/Attachments/$file/20-07(211)_FR.pdf
http://www.itcon.org/2004/2/
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-2.pdf
http://www.fhwa.dot.gov/reports/movingahead.pdf
http://www.dot.ca.gov/baybridge/kemptonJLACtestimony.htm
http://www4.nationalacademies.org/trb/crp.nsf/reference/boilerplate/Attachments/$file/25-25(12)_FR.pdf
http://www.vhb.com/mhdGuide/mhd_GuideBook.asp
http://www.dot.state.mn.us/tecsup/pds/files/may2002.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-2.pdf
http://www.9395info.com
http://www.9395info.com
http://www.fhwa.dot.gov/reports/movingahead.pdf
http://www.dot.ca.gov/baybridge/kemptonJLACtestimony.htm
http://www4.nationalacademies.org/trb/crp.nsf/reference/boilerplate/Attachments/$file/25-25(12)_FR.pdf
http://www4.nationalacademies.org/trb/crp.nsf/reference/boilerplate/Attachments/$file/25-25(12)_FR.pdf
http://www.dotd.state.la.us
http://www.dotd.state.la.us
http://www.eot.state.ma.us
http://www.eot.state.ma.us
http://www.vhb.com/mhdGuide/mhd_GuideBook.asp
http://www.dot.state.mn.us/tecsup/pds/files/feb2002.pdf
http://environment.transportation.org/pdf/NCHRP_Booklet_02-07-05.pdf
http://environment.transportation.org/pdf/NCHRP_Booklet_02-07-05.pdf
www4.trb.org/trb/crp.nsf/All+Projects/NCHRP+20-24(31)
http://www.nature.org/wherewework/northamerica/states/
http://www.nctcog.org/trans/landuse/
http://www.nctcog.org/trans/landuse/
http://www4.trb.org/trb/crp.nsf/reference/boilerplate/Attachments/$file/20-07(211)_FR.pdf
CGP
Cross-Out

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w39-1.pdf
http://www.nap.edu/22851


87   

USDOT, FHWA, and FTA. Communications for Intelligent 
Transportation Systems: Successful Practices. A Cross-Cutting 
Study. Reaching Cost-Effective Solutions Through Better 
Decision-Making Techniques. FHWA-JPO-99-023, EDL 
11488, FTA-TRI-11-00-02. November 2000.

USDOT and FHWA. 2001 Contract Administration Scan: 
Executive Summary. 2001.

USDOT and NASA. Achievements of the DOT-NASA Joint Pro-
gram on Remote Sensing and Spatial Information Technolo-
gies. April 2002. http://www.ncgia.ucsb.edu/ncrst/synthesis/
SynthRep2002/.

USDOT. Executive Order 13274: Integrated Planning Work 
Group Baseline Report and Preliminary Gap Analysis. Pre-
pared by ICF Consulting, Fairfax, VA. March 2005. http://
www.dot.gov/execorder/13274/workgroups/planning.htm.

USDOT. Environmental Stewardship and Transportation Infra-
structure Projects Reviews: Priority Project Transition List. 
November 2006. http://www.dot.gov/execorder/13274/
projects/pptranslist/index.htm.

USDOT. Transportation Case Studies in GIS. http://tmip.fhwa 
.dot.gov/clearinghouse/docs/gis/flyer/flyer.pdf.

U.S. General Accounting Office. Appendix: Leading Commer-
cial Practices for Acquiring Information Technology Services. 
Information Technology: Leading Commercial Practices for 
Outsourcing of Services. Report to the Chairman and Rank-
ing Minority Member, Subcommittee on Readiness and 
Management Support, Committee on Armed Services, 
U.S. Senate. GAO-02-214. October 2001.

U.S. Environmental Protection Agency. EPA’s Smart Growth 
INDEX in 20 Pilot Communities: Using GIS Sketch Model-
ing to Advance Smart Growth. February 2003. http://www 
.epa.gov/smartgrowth/pdf/Final_screen.pdf.

U.S. Senate Committee on Governmental Affairs, 106th Con-
gress. Total Quality Management: State Success Stories as a 
Model for the Federal Government. Hearing before the 
Oversight of Government Management, Restructuring and 
the District of Columbia Subcommittee of the Committee 
on Governmental Affairs, United States Senate. July 1999.

Washington State DOT. Overview of Environmental Permit-
ting for Transportation Projects. Report 05-4. State of 
 Washington Joint Legislative Audit and Review Committee 
(JLARC). 2005. http://www.leg.wa.gov/JLARC/AuditAnd 
StudyReports/2005/Documents/05-4.pdf.

Washington State DOT. I-405 Final Recommendation Report: 
Chapter 1. http://www.wsdot.wa.gov/NR/rdonlyres/
C34E71C8-EA30-4E2B-9EFA-0D1FA5012103/0/chp1.pdf.

Washington State DOT. I-405 Final Recommendation Report: 
Chapter 3. http://www.wsdot.wa.gov/NR/rdonlyres/ 
57F7D2A9-913B-4C73-8EED-31FA09719A86/0/chp3.pdf.

Whitesel, A. L. The Big I: I-25 and I-40 System-to-System Inter-
change, Albuquerque, New Mexico–A New Management 
Model. New Mexico State Highway and Transportation 
Department (NMSHTD). 2001.

Saenz, A., Jr., Fuller, D. A., Gookin, S. E., Stevens, B., and Wiste, 
D. Supersizing Design/Build. Civil Engineering, Vol. 75, 
No. 4 (April 2005).

Salem, S., and Miller, R. Accelerated Construction Decision-
Making Process for Bridges. Final Report. Midwest Regional 
University Transportation Center and University of 
 Wisconsin, Madison, WI. 2006.

Semones, P., and Slijepcevic, S. Miles from Delay. Roads and 
Bridges (June 2004). http://www.roadsbridges.com/rb/
index.cfm/powergrid/rfah=cfap=/fuseaction/showArticle/ 
articleID/5232.

South Carolina Department of Transportation. 27 In 7 Peak 
Performance. Mid-Term Progress Report. July 2002.

State of Arizona, Governor’s Office for Excellence in Gov-
ernment. Competitive Government: A Tool for Developing 
an Effective Management Strategy. Program Handbook, 
Version 4. June 2001. www.governor.state.az.us/excellence.

Transportation Research Board (TRB). Special Report 249: 
Building Momentum for Change: Creating a Strategic Forum 
for Innovation in Highway Infrastructure. TRB, National 
Research Council, Washington, DC. 1996.

TRB. NCHRP Research Results Digest Number 236. TRB, 
National Research Council, Washington, DC. 1999. http://
www.wsdot.wa.gov/NR/rdonlyres/41B541FE-8B75-4C57-
B884-B33C7629579F/0/ERP_Notebook_tab1_June2006 
.pdf.

TRB. Access Management. http://www.accessmanagement.gov/.
TRB. 86th Annual Meeting Interactive Program. 2007. http://

www.trb.org/AM/IP/assembly_detail.asp?id=8116.
TransTech Management, Inc. Strategic Performance Measures 

for State Departments of Transportation: A Handbook for 
CEO’s and Executives. Prepared for the National Cooperative 
Highway Research Program Project No. 20-24(20). Trans-
portation Research Board, Washington, DC. June 2003.

Transportation Solutions: Collaborative Problem Solving for 
States and Communities. Prepared by the National Policy 
Consensus Center. http://www.policyconsensus.org/ 
publications/reports/docs/TransportationSolutions.pdf.

Travis, J. Building Quality Relationships: The Effects of Envi-
ronmental Stewardship. http://cms.transportation.org/
sites/quality/docs/JTravis_EnviroStewardship.pdf.

Tri-County Regional Planning Commission. Tri-County 
Growth Product Publications. http://www.mitcrpc.org/
publications.html.

University of Kentucky. NCHRP Project 20-24(14). Department 
of Civil Engineering, University of Kentucky. April 2001.

URS. Special Study for State Highway, Bridge, and Roadway Con-
struction Contract Plans. Prepared for MnDOT. April 21, 2003.

U.S. Department of Transportation (USDOT). An Overview: 
Land Use and Economic Development in Statewide Trans-
portation Planning. May 1999. http://www.fhwa.dot.gov/
hep10/state/lu.pdf.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.ncgia.ucsb.edu/ncrst/synthesis/SynthRep2002/
http://www.dot.gov/execorder/13274/workgroups/planning.htm
http://www.dot.gov/execorder/13274/projects/pptranslist/index.htm
http://tmip.fhwa.dot.gov/clearinghouse/docs/gis/flyer/flyer.pdf
http://www.leg.wa.gov/JLARC/AuditAndStudyReports/2005/Documents/05-4.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/C34E71C8-EA30-4E2B-9EFA-0D1FA5012103/0/chp1.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/57F7D2A9-913B-4C73-8EED-31FA09719A86/0/chp3.pdf
http://www.roadsbridges.com/rb/index.cfm/powergrid/rfah=|cfap=/fuseaction/showArticle/articleID/5232
http://www.governor.state.az.us/excellence
http://www.wsdot.wa.gov/NR/rdonlyres/41B541FE-8B75-4C57-B884-B33C7629579F/0/ERP_Notebook_tab1_June2006.pdf
http://www.accessmanagement.gov/
http://www.trb.org/AM/IP/assembly_detail.asp?id=8116
http://www.policyconsensus.org/publications/reports/docs/TransportationSolutions.pdf
http://cms.transportation.org/sites/quality/docs/JTravis_EnviroStewardship.pdf
http://www.mitcrpc.org/publications.html
http://www.fhwa.dot.gov/hep10/state/lu.pdf
http://www.roadsbridges.com/rb/index.cfm/powergrid/rfah=|cfap=/fuseaction/showArticle/articleID/5232
http://www.roadsbridges.com/rb/index.cfm/powergrid/rfah=|cfap=/fuseaction/showArticle/articleID/5232
http://www.wsdot.wa.gov/NR/rdonlyres/41B541FE-8B75-4C57-B884-B33C7629579F/0/ERP_Notebook_tab1_June2006.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/41B541FE-8B75-4C57-B884-B33C7629579F/0/ERP_Notebook_tab1_June2006.pdf
http://www.trb.org/AM/IP/assembly_detail.asp?id=8116
http://www.policyconsensus.org/publications/reports/docs/TransportationSolutions.pdf
http://cms.transportation.org/sites/quality/docs/JTravis_EnviroStewardship.pdf
http://www.mitcrpc.org/publications.html
http://www.fhwa.dot.gov/hep10/state/lu.pdf
http://www.ncgia.ucsb.edu/ncrst/synthesis/SynthRep2002/
http://www.dot.gov/execorder/13274/workgroups/planning.htm
http://www.dot.gov/execorder/13274/projects/pptranslist/index.htm
http://tmip.fhwa.dot.gov/clearinghouse/docs/gis/flyer/flyer.pdf
http://www.epa.gov/smartgrowth/pdf/Final_screen.pdf
http://www.epa.gov/smartgrowth/pdf/Final_screen.pdf
http://www.leg.wa.gov/JLARC/AuditAndStudyReports/2005/Documents/05-4.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/C34E71C8-EA30-4E2B-9EFA-0D1FA5012103/0/chp1.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/57F7D2A9-913B-4C73-8EED-31FA09719A86/0/chp3.pdf
http://www.nap.edu/22851


88

Woodrow Wilson Bridge Project. Wilson Bridge Project Wins 
National Transportation Award for Overcoming Environ-
mental Challenges in Construction. September 9, 2004. 
http://www.wilsonbridge.com/pdfs/pressReleases/pr2004-
0909.pdf.

WSDOT. I-405 Corridor Program Final Recommendation 
Report. 2002.

Sources for phase 1 
Case Studies

Binghamton Metropolitan Transportation Study: Scenario 
Planning Yields Community Vision of Revitalized Urban 
Centers.
No sources beyond those referenced in the case study.

California I-710: Engaged Community Supports Corridor 
Study Partnership.
No sources beyond those referenced in the case study.

Colorado STEP UP: Environmental Collaboration Supported 
by Web-Based Technology.
No sources beyond those referenced in the case study.

Colorado US-285: Foxton Road to Bailey—Using Context 
Sensitive Solutions Approach to Highway Capacity.
Carter & Burgess, Inc. US-285 (Foxton Road to Bailey), Jefferson 

and Park Counties, Colorado, Environmental Assessment. 
Technical report prepared for the Colorado Department of 
Transportation Region 1 by Carter & Burgess, Inc., Denver, 
CO. August 2004.

Carter & Burgess, Inc. US-285 Foxton Road to Fairplay Feasibil-
ity Study. Technical report prepared for the Colorado Depart-
ment of Transportation Region 1 by Carter & Burgess, Inc., 
Denver, CO. March 2002.

CDOT. Annual Report 2006. 2006. http://www.coloradodot 
.info/library/AnnualReports/2006AnnualReport.pdf/view.

CDOT. Evaluation and Mitigation of Environmental Impacts 
Prior to Project Selection: US-24, MP 311.7 T0 MP 339.0, 
Results of an Assessment of the Corridor Approach for Early 
Evaluation of Environmental Resources. Report No. CDOT-
2007-6. Environmental Programs Branch, Colorado Depart-
ment of Transportation. Prepared in cooperation with the 
USDOT, FHWA. April 2007.

CDOT. US-285 Environmental Study Honored with National 
Award. Press release. December 14, 2006.

FasTracks. Transit Oriented Development. Regional Transpor-
tation District of Denver, Colorado. 2007. http://www.rtd-
denver.com/.

FHWA. Public Roads, Vol. 70, No. 6 (May/June, 2007).
Gaskill, C. Cost-Benefit Study of Applying Context Sensitive 

Solutions to US-285, West of Denver, Colorado. Paper 
07-0098. Presented at TRB Annual Meeting. 2007.

Wilmot, C. G., and Naghavi, B. N. Evaluating the Performance 
of Existing Local Transportation Funds. State and Local 
Government Review, Vol. 32, No. 1 (Winter 2000).

Wilmot, C. G., Deis, D. R., and Rong, X. Assessing Outsourcing 
Potential in a State DOT. Presented at TRB Annual Meeting, 
Washington, DC. 2003.

Wilson, B. Not a Plain Order. Roads and Bridges (June 2003). 
http://www.roadsbridges.com/rb/index.cfm/powergrid/
rfah=cfap=/fuseaction/showArticle/articleID/4216.

Wilson-Orndoff, C. J. Citizen Based Priorities in Transporta-
tion: A Study in Customer Focus. Public Works Manage-
ment and Policy, Vol. 7, No. 4 (2003), pp. 256–266.

Zeitz, R. Right Away. Roads and Bridges (April 2003). http://
www.roadsbridges.com/right-away.

Source for phase 1 Draft Case 
Study research plan

The case study research plan outlined the process for devel-
oping the Phase 1 case studies and provided supporting 
material that was used in case study development.

Smith, S. A. NCHRP Report 435: Guidebook for Transportation 
Corridor Studies: A Process for Effective Decision-Making. 
TRB, National Research Council, Washington, DC. 1999.

Sources for phase 1 Case 
Study Summary report

This report summarized the findings of Phase 1, which pro-
duced 15 case studies of transportation decision making that 
involved highway capacity projects.

Campbell, S., et al. From Handshake to Compact: Guidance to 
Foster Collaborative, Multimodal Decision Making. TCRP 
Report 106/NCHRP Report 536. Transportation Research 
Board of the National Academies, Washington, DC. 2005. 
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_
rpt_536.pdf.

Environmental Law Institute. Wetland Mitigation Banking 
Study. The Federal Context for In-Lieu-Fee Mitigation. 
http://www2.eli.org/wmb/StateFedb.htm.

Gaskill, C. Context Sensitive Solutions and Value Engineering 
in the U.S. 285 Corridor. Presented at TRB Annual Meeting. 
2007.

National Policy Consensus Center. Transportation Collabo-
ration in the States. June 2006.

TrafficLand.com. Woodrow Wilson Bridge Project Demoli-
tion. http://www.youtube.com/watch?v=KmpHlkEhqbU.

White, P. On the Road to Conservation: State Conservation Strat-
egies and Applications for Transportation Planning. Road 
Ecology Center eScholarship Repository, John Muir Institute 
for the Environment, University of California, Davis. 2005. 
http://repositories.cdlib.org/jmie/roadeco/White2005b.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.wilsonbridge.com/pdfs/pressReleases/pr2004-0909.pdf
http://www.coloradodot.info/library/AnnualReports/2006AnnualReport.pdf/view
http://www.rtd-denver.com/
http://www.roadsbridges.com/rb/index.cfm/powergrid/rfah=|cfap=/fuseaction/showArticle/articleID/4216
http://www.roadsbridges.com/right-away
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_536.pdf
http://www2.eli.org/wmb/StateFedb.htm
http://www.TrafficLand.com
http://www.youtube.com/watch?v=KmpHlkEhqbU
http://repositories.cdlib.org/jmie/roadeco/White2005b
http://www.roadsbridges.com/right-away
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_536.pdf
http://www.wilsonbridge.com/pdfs/pressReleases/pr2004-0909.pdf
http://www.coloradodot.info/library/AnnualReports/2006AnnualReport.pdf/view
http://www.rtd-denver.com/
http://www.nap.edu/22851


89   

CH2M HILL. I-5/Beltline Interchange Project: Recom-
mended Problem Definition. July 2000.

CH2M HILL. Presentation given by March Schwartz I-5/ 
Beltline Interchange Project: Stakeholder Involvement Facil-
itates Context Sensitive Design. Context Sensitive Highway 
Design Workshop, Missoula, MT. September 6, 2001.

Criterium DecisionPlus. http://www.infoharvest.com/ihroot/ 
index.asp.

FHWA and Oregon Department of Transportation. I-5/ Beltline 
Interchange Project: Environmental Assessment. May 2002.

FHWA and Oregon Department of Transportation. I-5/Beltline 
Interchange Project: Revised Environmental Assessment. 
July 2003.

Oregon Department of Land Conservation and Develop-
ment. Statewide Planning Goals and Guidance: Goal 1—
Citizen Involvement. 1973. http://www.lcd.state.or.us/
LCD/docs/goals/goal1.pdf.

Oregon Department of Transportation. Beltline Manage-
ment Team Meeting Notes. Prepared by CH2M HILL. 
December 30, 1999–June 28, 2000.

Oregon Department of Transportation. Interstate-5/Beltline 
Interchange Facility Plan. January 2000.

Oregon Department of Transportation. I-5/Beltline Inter-
change EA Management Team Charter, Phase 1. Chartering 
Meeting. January 6, 2000.

Oregon Department of Transportation. I-5/Beltline Inter-
change Project: Beltline Decision Team Protocols. Pre-
pared by CH2M HILL. April 2000.

Oregon Department of Transportation. Beltline Decision 
Team Meeting Notes. Prepared by CH2M HILL. April 7, 
2000, September 25, 2000, and October 8, 2002.

Oregon Department of Transportation. Beltline Stakeholder 
Working Group Meeting Notes. Prepared by CH2M HILL. 
April 18, 2000–September 8, 2000.

Oregon Department of Transportation. I-5/Beltline Inter-
change Project: Stakeholder Working Group Protocols. 
Prepared by CH2M HILL. May 2000.

Oregon Department of Transportation. I-5/Beltline Inter-
change Project: Alternatives Evaluation and Screening 
Technical Report for the I-5/Beltline Interchange. Final 
Report. Prepared by CH2M HILL. June 2001.

Oregon Department of Transportation. I-5/Beltline Inter-
change Project: Decision Document. Revised Final Report. 
Prepared by CH2M HILL. November 2002.

Oregon Department of Transportation. Interstate-5/Beltline 
Interchange Fact Sheet. Highway Project Information 
Series, Area 5 Project Office. February 2005. http://www 
.lcog.org/meetings/mpc/022005/MPC4aAttachment1I-
5BeltlineProjectFactSheet.pdf.

Oregon Department of Transportation. I-5/Beltline Project 
Fact Sheet 2005. http://www.oregon.gov/ODOT/HWY/
REGION2/I_5_Beltline_Interchange.shtml.

Kullman, J. Application: AASHTO Center for Environmental 
Excellence National Context Sensitive Solutions Competi-
tion. 2006.

Grand Rapids, Michigan: US-131 S-Curve Replacement—
Collaborative Design and Construction Closure of Central 
Urban Access.
No sources beyond those directly referenced in the case study.

Idaho’s Transportation Vision: An Inclusive Process Brings 
Together Stakeholders to Create a Shared Vision.
No sources beyond those directly referenced in the case study.

Maricopa County, Arizona: Regional Transportation Plan— 
Consensus-Driven Effort to Balance Regional Needs.
No sources beyond those directly referenced in the case study.

NJ-31 Integrated Land Use and Transportation Plan: New 
Approach to Highway Capacity Expansion.
New Jersey DOT. New Jersey FIT: Future in Transportation, 

About NJFIT. http://www.state.nj.us/transportation/works/
njfit/about/.

New Jersey DOT. New Jersey FIT: Future in Transportation, 
Route 31 Land Use and Transportation Plan (case study). 
http://www.state.nj.us/transportation/works/njfit/case/
route31.shtm.

Origin-Destination Survey Summary Report. Draft. Prepared 
for NJDOT by McCormick Taylor, Inc. January 2005.

Route 31 Land Use and Transportation Plan. Draft land-use 
component. Prepared for Raritan Township by McCormick 
Taylor, Inc. June 2007.

Route 31 Land Use and Transportation Plan: Concept Develop-
ment Workbook. Draft. July 23, 2004.

Route 31 Land Use and Transportation Plan: Market and Fiscal 
Analyses. Summary of findings. Prepared for NJDOT by 
Robert Charles Lesser & Co., LLC. January 24, 2006.

Traffic Analysis Summary Final Report for the NJ Route 31 Inte-
grated Land Use and Transportation Framework Plan. Pre-
pared for NJDOT by McCormick Taylor, Inc. March 2006; 
revised May 2006.

North Carolina US-64: Development of Asheboro Bypass 
and Application of Merger Process.
Abbreviated Final Environmental Impact Statement for 

US-64 Improvements: Asheboro, Randolph County, North 
Carolina. Prepared by USDOT, FHWA, and NCDOT. 
March 9, 2007.

Draft Environmental Impact Statement for US-64 Improve-
ments: Asheboro, Randolph County, North Carolina. Pre-
pared by USDOT, FHWA, and NCDOT. June 23, 2002.

Oregon I-5/Beltline Interchange: Structured Decision Making 
Using Community Values as Performance Measures.
CH2M HILL. Memorandum from Marcy Schwartz to I-5/

Beltline Interchange EA Project Management Team: Sum-
mary of Stakeholder Interviews. February 2000.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.infoharvest.com/ihroot/index.asp
http://www.lcd.state.or.us/LCD/docs/goals/goal1.pdf
http://www.oregon.gov/ODOT/HWY/REGION2/I_5_Beltline_Interchange.shtml
http://www.state.nj.us/transportation/works/njfit/about/
http://www.state.nj.us/transportation/works/njfit/case/route31.shtm
http://www.state.nj.us/transportation/works/njfit/about/
http://www.state.nj.us/transportation/works/njfit/case/route31.shtm
http://www.infoharvest.com/ihroot/index.asp
http://www.lcd.state.or.us/LCD/docs/goals/goal1.pdf
http://www.lcog.org/meetings/mpc/022005/MPC4aAttachment1I-5BeltlineProjectFactSheet.pdf
http://www.lcog.org/meetings/mpc/022005/MPC4aAttachment1I-5BeltlineProjectFactSheet.pdf
http://www.lcog.org/meetings/mpc/022005/MPC4aAttachment1I-5BeltlineProjectFactSheet.pdf
http://www.oregon.gov/ODOT/HWY/REGION2/I_5_Beltline_Interchange.shtml
http://www.nap.edu/22851


90

Ohio Department of Transportation. Transportation Review 
Advisory Council Policies and Procedures. June 30, 2006. 
http://www.dot.state.oh.us/trac/.

Ohio Department of Transportation. US-24 History. http://
www.us24.org/Indiana-Defiance/history/historymain.htm.

Ohio Department of Transportation. US-24 New Haven to 
Defiance Draft Environmental Impact Statement. July 
2003. http://www.us24.org/Indiana-Defiance/index.htm.

Ohio Department of Transportation. US-24 New Haven to 
Defiance Final Environmental Impact Statement. November 
2005. http://www.us.24.org/Indiana-Defiance/index.htm.

Ohio Department of Transportation. US-24 Preliminary Alter-
natives Summary. July 1999. http://www.us24.org/Indiana-
Defiance/history/historymain.htm.

Ohio Department of Transportation, US-24 Vehicle License 
Plate Survey. August 2001. http://www.us24.org/Indiana-
Defiance/index.htm.

Utah I-15 NOW: Calculated Engineering and Design-Build 
for Rapid Delivery of Improvements.
Carter & Burgess. Inter-Regional Corridor Alternatives Analy-

sis. 2002. http://www.mountainland.org/index.php?option=	
com_content&task=view&id=62&Itemid=22.

Carter & Burgess. Utah County I-15 Corridor Management 
Plan. 2001.

Dye Management Group. Rural Transportation Planning Work-
shops: Colorado Workshop, including Arizona, Texas, and 
Utah. Report prepared for FHWA. 1999.

Envision Utah. Wasatch Choices 2040: A Four County Land 
Use and Transportation Vision. 2007. http://www.wfrc.org/
cms/publications/wasatchchoices2040report.pdf.

Fehr and Peers Associates Inc. 2001/2002 Travel Demand 
Model. Computer software. (Adapted from Wasatch Front 
Regional Council Travel Demand Model, 2001.)

FHWA. ACTT Workshop: Utah Spanning the Future. http://
www.fhwa.dot.gov/construction/accelerated/wsut0500.cfm.

FHWA. ACTT Now. 2005. http://www.tfhrc.gov/FOCUS/
oct05/01.htm.

FHWA. I-15, 31st Street to 2700 North in Farr West, Weber 
County, Utah, Final Environmental Impact Statement and 
Final Section 4(f) Evaluation. 2004.

FHWA and USACE. Legacy Parkway Final Supplemental EIS/
Revaluation and Section 4(f), 6(f) Evaluation. 2005.

Intermountain Contractor. Special Report: Intermountain Con-
tractor’s Top Projects of 2006 in Utah and Idaho. McGraw-Hill 
Companies, Inc. 2006. http://intermountain.construction 
.com/features/archive/06_Top_Projects.asp.

State of Utah. Now You’re the Expert: Construction Photos, 
Weber River Girders. UDOT website. 2007. http://www.udot 
.utah.gov/i15now/photos/31st_Street.pdf.

Stop the Legacy Highway. http://www.stoplegacyhighway.org/.
Taxpayers for Common Sense. Road to Ruin. Legacy Highway 

Project, Utah, Cost to Federal Taxpayers $1.4 Billion. 

San Antonio, Texas: Kelly Parkway—The Importance of 
Community Involvement and Environmental Justice.
The Alamo Regional Mobility Authority. 2007. http://www 

.alamorma.org/.
Environmental Insider News. Environmental Justice in San 

Antonio. May 2003.
Kelly Parkway, from US-90 to SH 16, San Antonio, Bexar 

County, Texas: Final Environmental Impact Statement. 
Report prepared by FHWA and TxDOT, in cooperation 
with the Air Force Base Conversion Agency. http://kelly-
parkway.com/ADAcompliant/index_a.htm.

Mobility 2030: San Antonio–Bexar County Metropolitan 
Transportation Plan. 2005.

Monitoring Urban Freeways in 2003: Current Conditions and 
Trends from Archived Operations Data. A Cooperative 
Study by the Texas Transportation Institute of Texas A&M 
University and Cambridge Systematics, Inc. Sponsored by 
FHWA. Report No. FHWA-HOP-05-018. http://mobility 
.tamu.edu/mmp/.

Public Involvement Plan for the Kelly Parkway Corridor Study 
Context Sensitive Design. Paper presented at the Second 
Urban Street Symposium, Anaheim, CA. June 2003. http://
www.urbanstreet.info/2nd_sym_proceedings/Volume% 
202/Rivera.pdf.

Purcell, B. San Antonio Area Freeway System: Tollway System. 
Texas Highway Man website. 2005. http://www.texashigh 
wayman.com/tollsys.shtml.

San Antonio–Bexar County MPO. 2008–2011 Transportation 
Improvement Plan. http://www.sametroplan.org/Plans/
TIP/tip.html.

US-24: New Haven, Indiana to Defiance, Ohio—The 9-Step 
Transportation Development Process.
Indiana Department of Transportation, Ohio Department 

of Transportation, and FHWA. United States Route 24 
Improvement Feasibility Study. 1994.

Ohio Department of Transportation. Draft Purpose and 
Need Statement: US Route 24 Highway Improvement—
US-24 from Defiance to Napoleon. Agreement No. 9268, 
PID No. 19779. Prepared by HNTB Ohio, Inc., for the Ohio 
Department of Transportation. May 2000.

Ohio Department of Transportation. Ohio Department of 
Transportation Office of Systems Planning and Program 
Management Public Involvement Process. January 2007. 
http://www.dot.state.oh.us/planning/PIP/ODOTPIP.pdf.

Ohio Department of Transportation. Project Development 
Process. http://www.dot.state.oh.us/pdp/.

Ohio Department of Transportation. Project Schedule and 
Cost. http://www.us24.org/Indiana-Defiance/index.htm.

Ohio Department of Transportation. The 9-Step Transporta-
tion Development Process for Environmental Assessments 
and Environmental Impact Statements. Interim Guidance. 
Office of Environmental Services. April 2000.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.dot.state.oh.us/trac/
http://www.us24.org/Indiana-Defiance/history/historymain.htm
http://www.us24.org/Indiana-Defiance/index.htm
http://www.us.24.org/Indiana-Defiance/index.htm
http://www.us24.org/Indiana-Defiance/history/historymain.htm
http://www.us24.org/Indiana-Defiance/index.htm
http://www.mountainland.org/index.php?option=com_content&task=view&id=62&Itemid=22
http://www.wfrc.org/cms/publications/wasatchchoices2040report.pdf
http://www.fhwa.dot.gov/construction/accelerated/wsut0500.cfm
http://www.tfhrc.gov/FOCUS/oct05/01.htm
http://intermountain.construction.com/features/archive/06_Top_Projects.asp
http://www.udot.utah.gov/i15now/photos/31st_Street.pdf
http://www.stoplegacyhighway.org/
http://www.urbanstreet.info/2nd_sym_proceedings/Volume%202/Rivera.pdf
http://www.texashighwayman.com/tollsys.shtml
http://www.texashighwayman.com/tollsys.shtml
http://www.sametroplan.org/Plans/TIP/tip.html
http://www.dot.state.oh.us/planning/PIP/ODOTPIP.pdf
http://www.dot.state.oh.us/pdp/
http://www.us24.org/Indiana-Defiance/index.htm
http://www.alamorma.org/
http://www.alamorma.org/
http://kelly-parkway.com/ADAcompliant/index_a.htm
http://kelly-parkway.com/ADAcompliant/index_a.htm
http://mobility.tamu.edu/mmp/
http://mobility.tamu.edu/mmp/
http://www.urbanstreet.info/2nd_sym_proceedings/Volume%202/Rivera.pdf
http://www.urbanstreet.info/2nd_sym_proceedings/Volume%202/Rivera.pdf
http://www.sametroplan.org/Plans/TIP/tip.html
http://www.us24.org/Indiana-Defiance/history/historymain.htm
http://www.us24.org/Indiana-Defiance/history/historymain.htm
http://www.us24.org/Indiana-Defiance/index.htm
http://www.mountainland.org/index.php?option=com_content&task=view&id=62&Itemid=22
http://www.wfrc.org/cms/publications/wasatchchoices2040report.pdf
http://www.fhwa.dot.gov/construction/accelerated/wsut0500.cfm
http://www.tfhrc.gov/FOCUS/oct05/01.htm
http://intermountain.construction.com/features/archive/06_Top_Projects.asp
http://www.udot.utah.gov/i15now/photos/31st_Street.pdf
http://www.nap.edu/22851


91   

Settlement Agreement Between the City of Alexandria, Vir-
ginia and the United States Department of Transportation. 
March 1, 1999.

Stakeholder Participation Panels in the Public Involvement Pro-
cess. Prepared for FHWA by Potomac Crossing Consul-
tants. November 1998.

Woodrow Wilson Bridge Project Overview. Prepared for 
USDOT-FHWA, Virginia Department of Transportation, 
Maryland Department of Transportation, State Highway 
Administration, and District of Columbia Department of 
Public Works by Potomac Crossing Consultants. 2007–2008.

Sources for phase 2 Summary 
of preliminary assessment 
of and recommendations for 
Solution-Screening processes 
for In-Depth evaluation

Phase 2 supported the Phase 3 design by (1) screening a wide 
range of state-of-the-practice systems-based solution-screening 
processes; (2) documenting the most promising screening pro-
cesses in use today through in-depth evaluations; and (3) iden-
tifying barriers to developing and deploying such processes. 
This report documented the results of the initial screening 
and recommended the most promising screening processes 
to carry forward for in-depth evaluation.

Amekudzi, A., and Meyer, M. NCHRP Report 541: Consider-
ation of Environmental Factors in Transportation Systems 
Planning. Transportation Research Board of the National 
Academies, Washington, DC. 2005. http://onlinepubs.trb 
.org/onlinepubs/nchrp/nchrp_rpt_541.pdf. Accessed 
2007.

American Association of State Highway and Transportation 
Officials (AASHTO) Center for Environmental Excellence. 
http://environment.transportation.org/.

An Overview of Scenario Screening and Performance Mea-
surement Applications at DOTs. Memorandum from Marie 
Venner, ICF International, as part of Phase 1 of SHRP 2 
C01: A Framework for Collaborative Decision Making on 
Additions to Highway Capacity. March 2007.

Application of Decision Analysis to Intelligent Transportation 
System Societal Issues. Final Report. Prepared for the IDEA 
Program, Transportation Research Board, National Research 
Council, by Office for the Study of Automotive Transporta-
tion, University of Michigan Transportation Research 
Institute. March 14, 1997.

Blueprint for Tomorrow. Addressing Transportation Needs. 
http://www.rcip.org/cetap.htm. Accessed 2007.

Boston MPO. A Decade of Change: Community Profiles. 
http://www.mapc.org/data_gis/data_center/data_center_
publications.html/.

2004. http://www.taxpayer.net/road2ruin/roads/legacy 
highway.htm.

Washington I-405 Corridor Program: Reinventing NEPA.
Growth Management Hearing Boards. http://www.gmhb 

.wa.gov/gma/. Accessed July 27, 2007.
I-405 Corridor Program Final Recommendation Report. 2002.
I-405 Corridor Program Public Involvement Plan. Working 

Paper No. 1. Prepared by Pacific Rim Resources. July 19, 1999.
I-405 Corridor project website. Frequently Asked Questions. 

http://www.wsdot.wa.gov/Projects/i405/corridor/faq.htm.
Office of Urban Mobility. Project Newsletter, Vol. 1, No. 1 

(January 1995).
Revised Code of Washington 36.70A. Growth Management 

Act. http://www.gmhb.wa.gov/gma/index.html.
Samdahl, D. R. Making the Right Decisions in the I-405 Corridor. 

Mirai Associates, Bothell, WA. No date.
Smith, B. The Washington State Experience with Re-inventing 

NEPA: Lessons Learned. Draft. Washington State DOT, Office 
of Environmental Affairs. July 31, 2002.

Transportation Decision Making Process: NEPA Process Improve-
ment Handbook. October 9, 1998.

USDOT, FHWA, and Federal Transit Administration. I-405 
Corridor Program. Record of Decision. October 9, 2002. 
http://www.wsdot.wa.gov/NR/rdonlyres/AC2D34D8-43AA-
4760-92B8-DF85E3D190AA/0/I405_RecordOfDecision_
Final.pdf.

USDOT, FHWA. SAFETEA-LU Environmental Review Pro-
cess (Public Law 109-59). Final Guidance. November 15, 
2006. http://www.fhwa.dot.gov/hep/section6002/.

Washington State DOT. Congestion Relief and Bus Rapid 
Transit Program Final Environmental Impact Statement. 
June 28, 2002. http://www.wsdot.wa.gov/Projects/i405/
corridor/feis.htm.

Woodrow Wilson Bridge in Maryland and Virginia: FHWA 
Leads the Planning Process for Bridge Redesign.
City of Alexandria, Virginia, et al., Appellees v. Rodney E. Slater, 

Secretary, USDOT, et al., Appellants, United States Court of 
Appeals for the District of Columbia. Opinion No. 99-5220. 
December 17, 1999.

Final Supplemental Environmental Impact Statement/ 
Section 4(f) Evaluation, Woodrow Wilson Bridge Project. 
Prepared by USDOT-FHWA, Virginia Department of Trans-
portation, Maryland Department of Transportation, State 
Highway Administration, and District of Columbia Depart-
ment of Public Works. April 4, 2000.

Record of Decision, Woodrow Wilson Bridge Project. Pre-
pared by USDOT-FHWA in cooperation with Virginia 
Department of Transportation, Maryland Department 
of Transportation, State Highway Administration, and 
District of Columbia Department of Public Works. 
June 16, 2000.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_541.pdf
http://environment.transportation.org/
http://www.rcip.org/cetap.htm
http://www.mapc.org/data_gis/data_center/data_center_publications.html/
http://www.taxpayer.net/road2ruin/roads/legacyhighway.htm
http://www.gmhb.wa.gov/gma/
http://www.wsdot.wa.gov/Projects/i405/corridor/faq.htm
http://www.gmhb.wa.gov/gma/index.html
http://www.wsdot.wa.gov/NR/rdonlyres/AC2D34D8-43AA-4760-92B8-DF85E3D190AA/0/I405_RecordOfDecision_Final.pdf
http://www.fhwa.dot.gov/hep/section6002/
http://www.wsdot.wa.gov/Projects/i405/corridor/feis.htm
http://www.taxpayer.net/road2ruin/roads/legacyhighway.htm
http://www.gmhb.wa.gov/gma/
http://www.wsdot.wa.gov/NR/rdonlyres/AC2D34D8-43AA-4760-92B8-DF85E3D190AA/0/I405_RecordOfDecision_Final.pdf
http://www.wsdot.wa.gov/Projects/i405/corridor/feis.htm
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_541.pdf
http://www.mapc.org/data_gis/data_center/data_center_publications.html/
http://www.nap.edu/22851


92

.environment.fhwa.dot.gov/integ/case_pel.ppt#314,1, Plan-
ning and Environment Linkages: Case Studies.

Culp, M., FHWA Office of Project Development and Environ-
mental Review. Implementing the Concepts. Environment 
Pre-Conference Workshop, TRB MPOs Present and Future 
Conference. August 27, 2006. http://www.environment 
.fhwa.dot.gov/integ/mpo_pf06.ppt#314, 1, Implementing 
the Concepts Environment Pre-Conference Workshop TRB 
MPOs Present and Future Conference. August 27, 2006. 
Accessed April 26, 2007.

Cumulative Impacts Advisory Panel. Partnership for Integrated 
Planning: Merced Pilot. 2002–2004. http://www.dot.ca.gov/
hq/tpp/offices/orip/WhitePaper.pdf#search=’merced%20
county%20integrated%20planning’.

Eastside Corridor Project Initial Screening Analysis. Draft 
Final Report. Prepared for Washington State DOT by URS 
Corporation and INCA Engineers, Inc. Revised August 3, 
2001. http://www.wsdot.wa.gov/NR/rdonlyres/789253FS-
38F0-448E-A76E-5E0978B24D9C-2021/initialScreen1.pdf.

FHWA, Office of Project Development and Environmental 
Review, National Policy Consensus Center. Transportation 
Collaboration in the States. June 2006. http://www.policy 
consensus.org/publications/reports/docs/Transportation 
Collaboration.pdf.

FDOT. ETDM Progress Report 3. October 2007. http://etdm-
pub.fla-etat.org/est/index.jsp?url=library.jsp.

FDOT. FDOT Research Center. http://www.dot.state.fl.us/
research-center/. Accessed 2007.

FDOT. ETDM Manual. http://www.dot.state.fl.us/emo.
FDOT. ETDM Overview. September 2006. http://etdmpub 

.fla-etat.org/est/index.jsp?url=library.jsp.
FDOT. ETDM Performance Management Plan. April 2005. 

http://www.dot.state.fl.us/emo/pubs/Final%20PMP%20
Report_April%202005.pdf.

Fung, C., FHWA, Office of Planning. Environmental Consid-
erations in Planning: New Momentum. Environment Pre-
Conference Workshop, TRB MPOs Present and Future 
Conference. August 27, 2006. http://www.environment 
.fhwa.dot.gov/integ/mpo_06conf_p1.pdf.

Howard, R. Cities and Transportation: Choices and 
 Consequences—Exploring Alternative Models and Best 
Practices for Sustainable Urban Transportation and Land 
Use. http://www.sfu.ca/dialog/cities/session3.htm. 
Accessed 2007.

Idaho Transportation Department, Division of Transportation 
Planning. Idaho Corridor Planning Guidebook. February 19, 
1998. http://itd.idaho.gov/planning/reports/corrplan/title 
.html. Accessed May 10, 2007.

Indiana Department of Transportation. SR37 Feasibility Study 
from Noblesville to Marion: Alternatives Screening Analysis. 
Prepared by Wilbur Smith Associates. August 2005.

Kansas Department of Transportation and Kansas Turnpike 
Authority. KAW Connects Topeka/Lawrence/Kansas City 

Boston MPO. A Decade of Change: Growth Trends in the 
Greater Boston Area—1990 to 2000. http://www.mapc 
.org/data_gis/data_center/data_center_publications.html.

Business, Transportation, and Housing Agency and Califor-
nia Environmental Protection Agency. Goods Movement 
Action Plan. http://www.arb.ca.gov/gmp/docs/gmap-1-11-
07.pdf. Accessed 2007.

Caltrans, EPA, Merced County Association of Governments, 
U.S. Department of Transportation. Merced Partnership for 
Integrated Planning. Slideshow. http://www.dot.ca.gov/
dist05/planning/gappt/epiphany/sld020.htm. Accessed 2007.

Caltrans. Business, Transportation, and Housing Agency Per-
formance Improvement Initiative. http://www.bth.ca.gov/
pii/caltrans.asp. Accessed 2007.

Caltrans. Community and Environmental Transportation 
Acceptability Process. Slideshow. California Regional Blue-
print Planning Program Workshop. http://www.dot.ca.gov/
hq/tpp/offices/orip/Blueprint_Planning_August_2005_
with_notes.pdf. Accessed 2007.

Capital District Transportation Committee (New York) MPO. 
2005–2010 Transportation Improvement Program. Appen-
dix G—Selection of New Projects. http://www.cdtcmpo 
.org/tipdoc05/contents.html. Accessed May 3, 2007.

Chicago Metropolitan Agency for Planning. CMAP’s Regional 
Snapshot. http://chicagoareaplanning.org/snapshot/.

Chittenden County (Vermont) MPO. Chittenden County 
Land Use–Transportation Decision Support System. http://
www.ccmpo.org/modeling/dss.html. Accessed May 3, 2007.

Cho, H., and Mehta, S. Corona Council Keeps Option Open for 
a Future Freeway. http://www.rcip.org/Documents/Corona_
Council_Future_Freeway_08_21_03.pdf. Accessed 2007.

City of Houston Planning and Development Department 
and Environmental Simulation Center. Main Street Cor-
ridor Revitalization Project. Final Summary Report. http://
www.houstontx.gov/planning/planning_studies/main_st/
newMain_tools.htm.

Colorado Department of Transportation. Northwest Corridor 
EIS. http://www.dot.state.co.us/NorthwestCorridorEIS/
index.cfm.

Colorado Department of Transportation. Northwest Corri-
dor EIS Alternative History. http://www.dot.state.co.us/
northwestcorridoreis/alternatives/alternativesHistory.cfm. 
Accessed May 3, 2007.

Columbia River Crossing Screening and Evaluation Frame-
work. http://www.columbiarivercrossing.org/FileLibrary/
GeneralProjectDocs/ScreeningEvaluationFramework.pdf.

Columbia River Crossing Screening Project website. http://
www.columbiarivercrossing.org/Default.aspx.

Community and Environmental Transportation Acceptability 
Process (CETAP). CETAP Fact Sheet. http://www.rcip.org/
Documents/CETAP_Fact_Sheet_032603.pdf. Accessed 2007.

Culp, M., and Humeston, J., FHWA. Planning and Environ-
ment Linkages: Case Studies. November 2, 2006. http://www 

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.environment.fhwa.dot.gov/integ/mpo_pf06.ppt#314
http://www.dot.ca.gov/hq/tpp/offices/orip/WhitePaper.pdf#search=%E2%80%99merced%20county%20integrated%20planning%E2%80%99
http://www.wsdot.wa.gov/NR/rdonlyres/789253FS-38F0-448E-A76E-5E0978B24D9C-2021/initialScreen1.pdf
http://www.policyconsensus.org/publications/reports/docs/TransportationCollaboration.pdf
http://www.dot.state.fl.us/research-center/
http://www.dot.state.fl.us/emo
http://www.dot.state.fl.us/emo/pubs/Final%20PMP%20Report_April%202005.pdf
http://www.environment.fhwa.dot.gov/integ/mpo_06conf_p1.pdf
http://www.sfu.ca/dialog/cities/session3.htm
http://itd.idaho.gov/planning/reports/corrplan/title.html
http://www.mapc.org/data_gis/data_center/data_center_publications.html
http://www.arb.ca.gov/gmp/docs/gmap-1-11-07.pdf
http://www.dot.ca.gov/dist05/planning/gappt/epiphany/sld020.htm
http://www.bth.ca.gov/pii/caltrans.asp
http://www.dot.ca.gov/hq/tpp/offices/orip/Blueprint_Planning_August_2005_with_notes.pdf
http://www.cdtcmpo.org/tipdoc05/contents.html
http://chicagoareaplanning.org/snapshot/
http://www.ccmpo.org/modeling/dss.html
http://www.rcip.org/Documents/Corona_Council_Future_Freeway_08_21_03.pdf
http://www.houstontx.gov/planning/planning_studies/main_st/newMain_tools.htm
http://www.dot.state.co.us/NorthwestCorridorEIS/index.cfm
http://www.dot.state.co.us/northwestcorridoreis/alternatives/alternativesHistory.cfm
http://www.columbiarivercrossing.org/FileLibrary/GeneralProjectDocs/ScreeningEvaluationFramework.pdf
http://www.columbiarivercrossing.org/Default.aspx
http://www.rcip.org/Documents/CETAP_Fact_Sheet_032603.pdf
http://www.arb.ca.gov/gmp/docs/gmap-1-11-07.pdf
http://www.dot.ca.gov/dist05/planning/gappt/epiphany/sld020.htm
http://www.bth.ca.gov/pii/caltrans.asp
http://www.dot.ca.gov/hq/tpp/offices/orip/Blueprint_Planning_August_2005_with_notes.pdf
http://www.dot.ca.gov/hq/tpp/offices/orip/Blueprint_Planning_August_2005_with_notes.pdf
http://www.cdtcmpo.org/tipdoc05/contents.html
http://www.ccmpo.org/modeling/dss.html
http://www.rcip.org/Documents/Corona_Council_Future_Freeway_08_21_03.pdf
http://www.houstontx.gov/planning/planning_studies/main_st/newMain_tools.htm
http://www.houstontx.gov/planning/planning_studies/main_st/newMain_tools.htm
http://www.dot.state.co.us/NorthwestCorridorEIS/index.cfm
http://www.dot.state.co.us/northwestcorridoreis/alternatives/alternativesHistory.cfm
http://www.columbiarivercrossing.org/FileLibrary/GeneralProjectDocs/ScreeningEvaluationFramework.pdf
http://www.columbiarivercrossing.org/Default.aspx
http://www.rcip.org/Documents/CETAP_Fact_Sheet_032603.pdf
http://www.environment.fhwa.dot.gov/integ/case_pel.ppt#314,1
http://www.environment.fhwa.dot.gov/integ/case_pel.ppt#314,1
http://www.environment.fhwa.dot.gov/integ/mpo_pf06.ppt#314
http://www.dot.ca.gov/hq/tpp/offices/orip/WhitePaper.pdf#search=%E2%80%99merced%20county%20integrated%20planning%E2%80%99
http://www.dot.ca.gov/hq/tpp/offices/orip/WhitePaper.pdf#search=%E2%80%99merced%20county%20integrated%20planning%E2%80%99
http://www.wsdot.wa.gov/NR/rdonlyres/789253FS-38F0-448E-A76E-5E0978B24D9C-2021/initialScreen1.pdf
http://www.policyconsensus.org/publications/reports/docs/TransportationCollaboration.pdf
http://www.policyconsensus.org/publications/reports/docs/TransportationCollaboration.pdf
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.dot.state.fl.us/research-center/
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.dot.state.fl.us/emo/pubs/Final%20PMP%20Report_April%202005.pdf
http://www.environment.fhwa.dot.gov/integ/mpo_06conf_p1.pdf
http://itd.idaho.gov/planning/reports/corrplan/title.html
http://www.mapc.org/data_gis/data_center/data_center_publications.html
http://www.nap.edu/22851


93   

MnDOT, Office of Investment Management. 2003 Statewide 
Transportation Plan. http://www.oim.dot.state.mn.us/
StatePlan/index.html. Accessed April 26, 2007.

New York MTA. Lower Manhattan–Jamaica/JFK Transpor-
tation Project Proposed Screening Criteria. Draft. Septem-
ber 30, 2005. http://www.mta.info/mta/planning/lmlink/
documents/evaluation_criteria.pdf. Accessed May 3, 2007.

New York Thruway Authority and Metro-North Railroad. Tap-
pan Zee Bridge/I-287 Environmental Review Draft Level 1 
Screening Criteria. http://www.tzbsite.com/tzblibrary/ 
stage1/2003-03-level1-screening-criteria.pdf.

Office for Southeast Europe. Regional Balkans Infrastructure 
Study: Transport. Appendix 5: Methods for Project Screen-
ing and Pre-feasibility Analysis. http://www.seerecon.org/
infrastructure/sectors/transport/documents/REBIS. 
Accessed May 3, 2007.

Oregon DOT and Washington State DOT. Columbia River 
Crossing Screening and Evaluation Framework. http://www 
.columbiarivercrossing.org/Materials/Projectdocuments/ 
CRC_032206_EvaluationFramework_Final.pdf.

Partnership for Integrated Planning (PIP) Merced County 
Association of Governments Pilot Project. FHWA, Cal-
trans, MCAG, and EPA. http://www.dot.ca.gov/hq/tpp/
offices/orip/PIP.pdf. Accessed 2007.

Peace Bridge Expansion Project Final Scoping Document/
Alternative Screening Report. October 29, 2003. http://
www.peacebridgeex.com/files/sdasr/October/sdasr 
031029exsum.pdf. Accessed May 3, 2007.

Personal communication. E-mail and questionnaire from 
Kacey Lizon, SACOG, and Kory Wilmot, URS Corp. 
June 12, 2007.

Personal communication. E-mail between Joan Sollenberger, 
Caltrans, and Kory Wilmot, URS Corp. June 13, 2007.

Personal communication. Telephone call between Candice 
Steelman, Merced County Association of Governments, 
and David Griffin, URS Corp. June 12, 2007.

Personal communication. Telephone call between Cathy 
Bechtel, Riverside County Transportation Commission, 
and David Griffin, URS Corp. June 12, 2007.

Personal communication. Telephone call between Chris Ratekin, 
Caltrans, and Kory Wilmot, URS Corp. June 18, 2007.

Personal communication. Telephone call between Hubert 
Morgan, Chicago Metropolitan Agency for Planning, and 
Ruth Roaza, URS Corp. to discuss CMAP Decision Sup-
port Tools for Public Participation. June 29, 2007.

Personal communication. Telephone call between Jay  Norvell, 
Caltrans, and David Griffin, URS Corp. June 12, 2007.

Personal communication. Telephone call between Joan 
 Sollenberger, Caltrans, and Kory Wilmot, URS Corp. 
June 13, 2007.

Personal communication. Telephone call between Morten-
son, Caltrans, and Kory Wilmot, URS Corp. June 12, 2007.

Major Corridor Study. http://www.ksdot.org/burtransplan/
mcsesummary.pdf.

Land Development Today. Partnership for Integrated Plan-
ning. http://www.landdevelopmenttoday.com/index.php?
name=News&file=article&sid=56. Accessed 2007.

Land Development Today. The California Department of 
Transportation (Caltrans) Has Implemented a Unique 
Approach to Collaboration That Is Being Tested with a 
Current Project. LDTonline. http://www.landdevelop 
menttoday.com/index.php?name=News&file=article&sid
=56&theme=Printer. Accessed 2007.

MacDonald, T., and Lidov, P. STEP UP Phase I Report. Report 
No. CDOT-DTD-2005-03. May 2005. http://www.dot 
.state.co.us/Publications/PDFFiles/stepup.pdf.

McCoy, M. C., and Steelman, C. Integrating Community Val-
ues and Fostering Interagency Collaboration Through 
Outreach with Interactive GIS Models. Ecology Center, 
University of California, Davis. http://repositories.cdlib 
.org/cgi/viewcontent.cgi?article=1282&context=jmie/
roadeco. Accessed 2007.

Mehta, S. With Eye on Possible Freeway, Corona May Freeze 
500 Acres. http://www.rcip.org/Documents/With_Eye_
on_Possible_Freeway_08_2003.pdf. Accessed 2007.

Memorandum of Understanding between the Arizona Depart-
ment of Transportation, FHWA, Arizona, and the Bureau of 
Land Management, Arizona. http://www.environment.fhwa 
.dot.gov/strmlng/PDFs/az_coop_mou.pdf. Accessed April 
26, 2007.

Merced County Association of Governments. Regional 
Transportation Plan for Merced County. August 2004. 
http://www.mcag.cog.ca.us/publications/2004/mattrtp/
RTP%20final%20draft .pdf# search= ’merced%20
county%20integrated%20planning’.

Metropolitan Transportation Commission. The 2001 Regional 
Transportation Plan Equity Analysis and Environmental Jus-
tice Report. http://www.census.abag.ca.gov/library/2001_
rtp/downloads/EJ/EquityReport.pdf. Accessed 2007.

Miami Valley Regional Planning Commission. Long Range 
Transportation Plan: TransAction 2030. http://www.mvrpc 
.org/lrp/transAction2030.php.

Miami Valley Regional Planning Commission. Regional Land 
Use Planning. http://docs.mvrpc.org/landuse/Conceptual_
LU_Scenario.pdf.

Michigan Department of Transportation. Alternative Analy-
ses Procedures: Transportation Asset Management. http://
www.michigan.gov/documents/procedures_16586_7.pdf. 
Accessed May 3, 2007.

Mineta Transportation Institute. Best Practices in Developing 
Regional Transportation Plans. MTI Report 01-10. http://
transweb.sjsu.edu/mtiportal/research/publications/ 
documents/01-10.pdf. Accessed 2007.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.oim.dot.state.mn.us/StatePlan/index.html
http://www.mta.info/mta/planning/lmlink/documents/evaluation_criteria.pdf
http://www.tzbsite.com/tzblibrary/stage1/2003-03-level1-screening-criteria.pdf
http://www.seerecon.org/infrastructure/sectors/transport/documents/REBIS
http://www.dot.ca.gov/hq/tpp/offices/orip/PIP.pdf
http://www.peacebridgeex.com/files/sdasr/October/sdasr031029exsum.pdf
http://www.ksdot.org/burtransplan/mcsesummary.pdf
http://www.landdevelopmenttoday.com/index.php?name=News&file=article&sid=56
http://www.landdevelopmenttoday.com/index.php?name=News&file=article&sid=56&theme=Printer
http://www.landdevelopmenttoday.com/index.php?name=News&file=article&sid=56&theme=Printer
http://www.dot.state.co.us/Publications/PDFFiles/stepup.pdf
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1282&context=jmie/roadeco
http://www.rcip.org/Documents/With_Eye_on_Possible_Freeway_08_2003.pdf
http://www.environment.fhwa.dot.gov/strmlng/PDFs/az_coop_mou.pdf
http://www.mcag.cog.ca.us/publications/2004/mattrtp/RTP%20final%20draft.pdf#search=%E2%80%99merced%20county%20integrated%20planning%E2%80%99
http://www.census.abag.ca.gov/library/2001_rtp/downloads/EJ/EquityReport.pdf
http://www.mvrpc.org/lrp/transAction2030.php
http://docs.mvrpc.org/landuse/Conceptual_LU_Scenario.pdf
http://www.michigan.gov/documents/procedures_16586_7.pdf
http://transweb.sjsu.edu/mtiportal/research/publications/documents/01-10.pdf
http://www.ksdot.org/burtransplan/mcsesummary.pdf
http://www.landdevelopmenttoday.com/index.php?name=News&file=article&sid=56
http://www.landdevelopmenttoday.com/index.php?name=News&file=article&sid=56&theme=Printer
http://www.dot.state.co.us/Publications/PDFFiles/stepup.pdf
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1282&context=jmie/roadeco
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1282&context=jmie/roadeco
http://www.rcip.org/Documents/With_Eye_on_Possible_Freeway_08_2003.pdf
http://www.environment.fhwa.dot.gov/strmlng/PDFs/az_coop_mou.pdf
http://www.mcag.cog.ca.us/publications/2004/mattrtp/RTP%20final%20draft.pdf#search=%E2%80%99merced%20county%20integrated%20planning%E2%80%99
http://www.census.abag.ca.gov/library/2001_rtp/downloads/EJ/EquityReport.pdf
http://www.mvrpc.org/lrp/transAction2030.php
http://docs.mvrpc.org/landuse/Conceptual_LU_Scenario.pdf
http://www.michigan.gov/documents/procedures_16586_7.pdf
http://transweb.sjsu.edu/mtiportal/research/publications/documents/01-10.pdf
http://transweb.sjsu.edu/mtiportal/research/publications/documents/01-10.pdf
http://www.oim.dot.state.mn.us/StatePlan/index.html
http://www.mta.info/mta/planning/lmlink/documents/evaluation_criteria.pdf
http://www.tzbsite.com/tzblibrary/stage1/2003-03-level1-screening-criteria.pdf
http://www.seerecon.org/infrastructure/sectors/transport/documents/REBIS
http://www.columbiarivercrossing.org/Materials/Projectdocuments/CRC_032206_EvaluationFramework_Final.pdf
http://www.columbiarivercrossing.org/Materials/Projectdocuments/CRC_032206_EvaluationFramework_Final.pdf
http://www.columbiarivercrossing.org/Materials/Projectdocuments/CRC_032206_EvaluationFramework_Final.pdf
http://www.dot.ca.gov/hq/tpp/offices/orip/PIP.pdf
http://www.peacebridgeex.com/files/sdasr/October/sdasr031029exsum.pdf
http://www.peacebridgeex.com/files/sdasr/October/sdasr031029exsum.pdf
http://www.nap.edu/22851


94

South Jersey Transportation Planning Organization. Trans-
portation Improvement Program Project Selection  Process. 
http://www.sjtpo.org/Project%20Rank%20&%20 
Process.pdf.

Southern California Association of Governments. 2004 
Regional Transportation Plan (RTP): Destination 2030. 
http://www.scag.ca.gov/rtp2004/2004/FinalPlan.htm. 
Accessed 2007.

Toledo Metropolitan Area Council of Government. On the 
Move: 2007–2035 Transportation Plan. 2007. http://www 
.tmacog.org/Transportation/2035/Final%20Draft/Draft_
TMACOG_2007-2035_Transportation_Plan.pdf.

Transportation Research Board of the National Academies, 
National Cooperative Highway Research Program. NCHRP 
8-36, Task 47: Effective Organization of Performance Mea-
surement. Prepared by Robert Padgette, Cambridge Sys-
tematics, Inc. February 2006. http://www.transportation 
.og/sites/planning/docs/NCHRP%208-36%2847%29%20
Final%20Report.doc.

Transportation Research Board of the National Academies, 
National Cooperative Highway Research Program. Research  
Results Digest 304: Technologies to Improve Consideration 
of Environmental Concerns in Transportation Decisions. 
 Prepared by Marcy Schwartz, CH2M HILL. June 2006.  
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_
rrd_304.pdf.

Transportation Research Board, Spatial Data and Informa-
tion Science Committee and Ecology and Transportation 
Task Force. Environmental Geospatial Information for Trans-
portation. Edited by Elizabeth Harper. May 2006. http://
onlinepubs.trb.org/onlinepubs/circulars/ec106.pdf.

University of California, Davis. Information Center for the 
Environment. Partnership for Integrated Planning. http://
ice.ucdavis.edu/project/caltrans-pip. Accessed 2007.

U.S. Department of Transportation, FHWA. Environmental 
Review Toolkit: State Practices Database. http://www 
.environment.fhwa.dot.gov/strmlng/es3stateprac.asp. 
Accessed 2007.

U.S. Department of Transportation, FHWA/Federal Transit 
Administration. Transportation Planning Capacity Build-
ing Program. Peer Roundtable Report: Linking Planning 
and NEPA. June 7, 2005. http://www.planning.dot.gov/
Peer/Pittsburgh/pittsburgh_2005.htm.

U.S. Department of Transportation, FHWA/Federal Transit 
Administration. Transportation Planning Capacity Build-
ing Program. Peer Exchange Report: FHWA Resource 
Center Peer-to-Peer Workshop—Georgia Department of 
Transportation Peer Exchange to Improve Environmental 
Processes. November 2005. http://www.planning.dot.gov/
Peer/Atlanta/atlanta_2005.htm.

U.S. Department of Transportation, FHWA/Federal Transit 
Administration. Transportation Planning Capacity Building 

Personal communication. Telephone call between Naresh 
Amatya, Southern California Association of Governments, 
and David Griffin, URS Corp. June 13, 2007.

Personal communication. Telephone call between Pat Weston 
and John Wolfe, Caltrans, and Kory Wilmot, URS Corp. 
June 14, 2007.

Personal communication. Telephone call between Walter 
Gonzales, BART, and Kory Wilmot, URS Corp. June 15, 2007.

Policy Consensus Initiative and National Policy Consensus 
Center. http://www.policyconsensus.org/index.html. 
Accessed April 26, 2007.

Public Policy Institute of California, Ellen Hanak, Mark 
 Baldassare. California 2025: Taking in the Future. 2005. 
http://www.ppic.org/content/pubs/report/R_605MB2R 
.pdf. Accessed 2007.

Public Policy Institute of California, Elisa Barbour, Michael 
Teitz. Blueprint Planning in California: Forging Consensus on 
Metropolitan Growth and Development. 2006. http://www 
.ppic.org/content/pubs/op/OP_606EBOP.pdf. Accessed 2007.

Puget Sound Regional Council. From Scenarios to Alterna-
tives. VISION 2020+20: Issues for the Future. May 20, 2005. 
http://www.psrc.org/projects/vision/outreach/index.pdf. 
Accessed May 3, 2007.

Riverside County Transportation Commission (RCTC). Fre-
quently Asked Questions for CETAP. http://www.rcip.org/
pdf_files/CETAP_FAQ_04_14_03.pdf. Accessed 2007.

Riverside County Transportation Commission (RCTC). 
CETAP Alternatives Map. http://www.rcip.org/Documents/
cetap_shaded_relief.pdf. Accessed 2007.

Riverside County Transportation Commission (RCTC). 
CETAP Internal Corridors Recommendations. http://www 
.rcip.org/pdf_files/cetap_staff_report.pdf. Accessed 2007.

Riverside County Transportation Commission Board. Plans 
and Programs Committee Recommendations. http://www 
.rcip.org/Documents/rctc.htm. Accessed 2007.

Riverside County Transportation Commission. Meeting Min-
utes, Wednesday, Feb. 12, 2003. http://www.rcip.org/pdf_
files/02_12_03_minutes.pdf. Accessed 2007.

Riverside County Transportation Commission. Meeting 
Notes, CETAP Advisory Committee for the RCIP. http://
www.rcip.org/pdf_files/transportation/CETAPMtgNotes 
03052002(dm).pdf. Accessed 2007.

Rogue Valley MPO (RVMPO). Regional Transportation Plan 
2005–2030. http://www.rvmpo.org/files/rtp%20with%20
reso%20april%202005.pdf. Accessed 2007.

Sacramento Council of Governments (SACOG). Blueprint 
website. http://www.sacregionblueprint.org/home.cfm.

Sacramento Region Blueprint, Transportation and Land Use 
Study. http://www.sacregionblueprint.org/sacregionblue 
print/home.cfm. Accessed April 26, 2007.

San Francisco Metropolitan Transportation Commission. 
2030 Transportation Plan website. http://www.mtc.ca.gov/
planning/2030_plan/index.htm.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.sjtpo.org/Project%20Rank%20&%20Process.pdf
http://www.scag.ca.gov/rtp2004/2004/FinalPlan.htm
http://www.transportation.og/sites/planning/docs/NCHRP%208-36%2847%29%20Final%20Report.doc
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_304.pdf
http://onlinepubs.trb.org/onlinepubs/circulars/ec106.pdf
http://ice.ucdavis.edu/project/caltrans-pip
http://www.planning.dot.gov/Peer/Pittsburgh/pittsburgh_2005.htm
http://www.planning.dot.gov/Peer/Atlanta/atlanta_2005.htm
http://www.policyconsensus.org/index.html
http://www.ppic.org/content/pubs/report/R_605MB2R.pdf
http://www.psrc.org/projects/vision/outreach/index.pdf
http://www.rcip.org/pdf_files/CETAP_FAQ_04_14_03.pdf
http://www.rcip.org/Documents/cetap_shaded_relief.pdf
http://www.rcip.org/pdf_files/02_12_03_minutes.pdf
http://www.rcip.org/pdf_files/transportation/CETAPMtgNotes03052002(dm).pdf
http://www.rvmpo.org/files/rtp%20with%20reso%20april%202005.pdf
http://www.sacregionblueprint.org/home.cfm
http://www.sacregionblueprint.org/sacregionblueprint/home.cfm
http://www.mtc.ca.gov/planning/2030_plan/index.htm
http://www.sjtpo.org/Project%20Rank%20&%20Process.pdf
http://www.tmacog.org/Transportation/2035/Final%20Draft/Draft_TMACOG_2007-2035_Transportation_Plan.pdf
http://www.tmacog.org/Transportation/2035/Final%20Draft/Draft_TMACOG_2007-2035_Transportation_Plan.pdf
http://www.tmacog.org/Transportation/2035/Final%20Draft/Draft_TMACOG_2007-2035_Transportation_Plan.pdf
http://www.ppic.org/content/pubs/report/R_605MB2R.pdf
http://www.ppic.org/content/pubs/op/OP_606EBOP.pdf
http://www.ppic.org/content/pubs/op/OP_606EBOP.pdf
http://www.transportation.og/sites/planning/docs/NCHRP%208-36%2847%29%20Final%20Report.doc
http://www.transportation.og/sites/planning/docs/NCHRP%208-36%2847%29%20Final%20Report.doc
http://www.rcip.org/pdf_files/CETAP_FAQ_04_14_03.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_304.pdf
http://www.rcip.org/Documents/cetap_shaded_relief.pdf
http://www.rcip.org/pdf_files/cetap_staff_report.pdf
http://www.rcip.org/pdf_files/cetap_staff_report.pdf
http://onlinepubs.trb.org/onlinepubs/circulars/ec106.pdf
http://www.rcip.org/Documents/rctc.htm
http://www.rcip.org/Documents/rctc.htm
http://ice.ucdavis.edu/project/caltrans-pip
http://www.rcip.org/pdf_files/02_12_03_minutes.pdf
http://www.environment.fhwa.dot.gov/strmlng/es3stateprac.asp
http://www.environment.fhwa.dot.gov/strmlng/es3stateprac.asp
http://www.planning.dot.gov/Peer/Pittsburgh/pittsburgh_2005.htm
http://www.rvmpo.org/files/rtp%20with%20reso%20april%202005.pdf
http://www.rcip.org/pdf_files/transportation/CETAPMtgNotes03052002(dm).pdf
http://www.rcip.org/pdf_files/transportation/CETAPMtgNotes03052002(dm).pdf
http://www.sacregionblueprint.org/sacregionblueprint/home.cfm
http://www.planning.dot.gov/Peer/Atlanta/atlanta_2005.htm
http://www.mtc.ca.gov/planning/2030_plan/index.htm
http://www.nap.edu/22851


95   

2006. http://wfrc.org/SL%20COG/Final%20Project%20
Prioritization%20Process%20-%2012-19-06.pdf.

WSDOT. SR 28 (Sunset Highway) Eastside Corridor Project 
Final EIS and Section 4(f) Evaluation. October 2006, 
pp. 2.1–2.4.

Yentzer, D. A., and Clark, R. The “Hierarchy of Needs” Screen-
ing Process: A Method for Rapid Development and Ratio-
nalization of Reasonable Alternatives. Environmental 
Practice, Vol. 8, No. 4 (December 2006).

Sources for State of 
the practice: Solution 
Screening processes 
and Decision Support  
tools for transportation 
Capacity planning

This report (1) documented the work conducted under 
Phase 2; (2) presented the state of the practice in systemwide 
performance-based solutions screening processes and deci-
sion support tools used in transportation capacity planning; 
and (3) provided guidance for future work that supports the 
development of decision support tools. This report was largely 
based on earlier project reports and case studies. In addition 
to those materials, the following sources were used.

ESRI Transportation Data Model. http://support.esri.com/
index.cfm?fa=downloads.dataModels.filteredGateway& 
dmid=14.

European Communities. European ITS Framework Architec-
ture: Overview. 2000. http://www.frame-online.net/Karen_ 
doc/d36final.pdf.

Federal Geographic Data Committee. National Digital Geo-
spatial Data Framework. http://www.fgdc.gov/framework/
frameworkoverview.

Geospatial One Stop. www.geodata.gov.
National Cooperative Highway Research Program. Research 

Results Digest 304: Technologies to Improve Consideration of 
Environmental Concerns in Transportation Decisions. Trans-
portation Research Board. June 2006, pp. 5–6.

The National Map. http://nationalmap.gov/.
National Spatial Data Infrastructure (NSDI). http://www 

.fgdc.gov/nsdi/nsdi.html.
Personal communication. Nancy McKeever, I-PLACE3S pro-

gram manager, California Energy Commission, and Ruth 
Roaza, URS Corp.

Simmons, L. The National ITS Architecture: A Framework 
for ITS Infrastructure. 1997. http://www.tfhrc.gov/pubrds/
pr97-10/p15.htm.

U.S. Department of Transportation, FHWA. Scenario Plan-
ning Peer Workshop. http://wwwcf.fhwa.dot.gov/planning/
scenplan/flscenplanrpt.htm.

Program. Peer Exchange Report: Tennessee Department of 
Transportation and NCDOT Peer-to-Peer Exchange—
North Carolina Peer Exchange to Improve Environmental 
Processes. December 2003. http://www.planning.dot.gov/
Peer/NC/NC_DOT.htm.

U.S. Department of Transportation, FHWA. Memorandum 
of Agreement. Early Mitigation Planning for Transporta-
tion Improvements in California. http://www.fhwa.dot 
.gov/cadiv/pre/moajoan.htm. Accessed April 26, 2007.

U.S. Department of Transportation, FHWA. Environmental 
Review Toolkit. Planning and Environment Linkages: 
 Initiatives—Linking Planning and NEPA, Progress Report, 
FY2005/Quarter 4. http://www.environment.fhwa.dot.
gov/integ/workshop_fy05q4.asp. Accessed March 22, 2007.

U.S. Department of Transportation, FHWA, Office of Safety 
Research and Development, Turner-Fairbank Highway 
Research Center. SafetyAnalyst. http://www.tfhrc.gov/
safety/pubs/06124/index.htm. Accessed May 3, 2007.

U.S. Department of Transportation, FHWA. Environmen-
tal Review Toolkit. Planning and Environment Linkages: 
Initiatives—Linking Planning and NEPA, Progress Report, 
FY2006/Quarters 2 and 3. http://www.environment.fhwa 
.dot.gov/integ/workshop_fy06q2_3.asp.

U.S. Department of Transportation, FHWA. Community and 
Environmental Transportation Acceptability Process 
(CETAP). http://www.fhwa.dot.gov/tcsp/ca22-a.html. 
Accessed 2007.

U.S. Department of Transportation, FHWA. GIS Tools for 
Transportation and Community Planning. http://www 
.fhwa.dot.gov/tcsp/case7.html. Accessed 2007.

U.S. Department of Transportation, FHWA. Case Studies: 
Riverside County Integrated Project (RCIP). http://www 
.environment.fhwa.dot.gov/integ/case_riverside.asp. 
Accessed 2007.

U.S. Department of Transportation, FHWA. Scenario Plan-
ning Peer Workshop. http://www.fhwa.dot.gov/planning/
scenplan/chscenplanrpt.htm. Accessed 2007.

U.S. Environmental Protection Agency. GIS Screening Tool 
(GISST) User’s Manual. Region 6 Compliance Assurance 
and Enforcement Division, Office of Planning and Coordi-
nation, NEPA Compliance Team, Dallas, TX. http://www 
.epa.gov/earth1r6/6en/xp/enxp2a3.htm.

U.S. Environmental Protection Agency. GISST Fact Sheet. 
http://www.epa.gov/earth1r6/6en/xp/enxp2a3.htm.

U.S. Environmental Protection Agency. Texas Ecological 
Assessment Protocol (TEAP) Report. EPA 906-C-05-001. 
http://www.epa.gov/region6/6en/xp/enxp2a4.htm.

WFRC. 2007–2030 Draft Regional Transportation Plan. 
http://wfrc.org/cms/index.php?option=com_content&tas
k=view&id=86&Itemid=38.

WFRC. Transportation Project Prioritization Process: Salt 
Lake County 1/4 Cent Sales Tax Increase. December 19, 

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://wfrc.org/SL%20COG/Final%20Project%20Prioritization%20Process%20-%2012-19-06.pdf
http://support.esri.com/index.cfm?fa=downloads.dataModels.filteredGateway&dmid=14
http://support.esri.com/index.cfm?fa=downloads.dataModels.filteredGateway&dmid=14
http://www.frame-online.net/Karen_doc/d36final.pdf
http://www.fgdc.gov/framework/frameworkoverview
http://www.geodata.gov
http://nationalmap.gov/
http://www.tfhrc.gov/pubrds/pr97-10/p15.htm
http://wwwcf.fhwa.dot.gov/planning/scenplan/flscenplanrpt.htm
http://www.planning.dot.gov/Peer/NC/NC_DOT.htm
http://www.fhwa.dot.gov/cadiv/pre/moajoan.htm
http://www.environment.fhwa.dot.gov/integ/workshop_fy05q4.asp
http://www.tfhrc.gov/safety/pubs/06124/index.htm
http://www.environment.fhwa.dot.gov/integ/workshop_fy06q2_3.asp
http://www.fhwa.dot.gov/tcsp/ca22-a.html
http://www.fhwa.dot.gov/planning/scenplan/chscenplanrpt.htm
http://www.epa.gov/earth1r6/6en/xp/enxp2a3.htm
http://www.epa.gov/region6/6en/xp/enxp2a4.htm
http://wfrc.org/cms/index.php?option=com_content&task=view&id=86&Itemid=38
http://www.planning.dot.gov/Peer/NC/NC_DOT.htm
http://wfrc.org/SL%20COG/Final%20Project%20Prioritization%20Process%20-%2012-19-06.pdf
http://www.fhwa.dot.gov/cadiv/pre/moajoan.htm
http://www.environment.fhwa.dot.gov/integ/workshop_fy05q4.asp
http://www.tfhrc.gov/safety/pubs/06124/index.htm
http://www.environment.fhwa.dot.gov/integ/workshop_fy06q2_3.asp
http://www.fhwa.dot.gov/tcsp/case7.html
http://www.fhwa.dot.gov/tcsp/case7.html
http://support.esri.com/index.cfm?fa=downloads.dataModels.filteredGateway&dmid=14
http://www.environment.fhwa.dot.gov/integ/case_riverside.asp
http://www.environment.fhwa.dot.gov/integ/case_riverside.asp
http://www.frame-online.net/Karen_doc/d36final.pdf
http://www.fgdc.gov/framework/frameworkoverview
http://www.fhwa.dot.gov/planning/scenplan/chscenplanrpt.htm
http://www.epa.gov/earth1r6/6en/xp/enxp2a3.htm
http://www.epa.gov/earth1r6/6en/xp/enxp2a3.htm
http://www.fgdc.gov/nsdi/nsdi.html
http://www.fgdc.gov/nsdi/nsdi.html
http://www.tfhrc.gov/pubrds/pr97-10/p15.htm
http://wfrc.org/cms/index.php?option=com_content&task=view&id=86&Itemid=38
http://wwwcf.fhwa.dot.gov/planning/scenplan/flscenplanrpt.htm
http://www.nap.edu/22851


96

FDOT. ETDM Progress Report No. 1. October 2001. ETDM 
Library at http://etdmpub.fla-etat.org/est/index.jsp?url=	
library.jsp.

FDOT. ETDM Progress Report No. 2. April 2002. ETDM 
Library at http://etdmpub.fla-etat.org/est/index.jsp?url=	
library.jsp.

FDOT. ETDM Progress Report No. 3. October 2006. ETDM 
Library at http://etdmpub.fla-etat.org/est/index.jsp?url=	
library.jsp.

FDOT. ETDM Public Website Brochure. October 2006. ETDM 
Library at http://etdmpub.fla-etat.org/est/index.jsp?url=	
library.jsp.

FDOT. ETDM Quick Reference Guide. March 2007. ETDM 
Library at http://etdmpub.fla-etat.org/est/index.jsp?url=	
library.jsp.

FDOT. ETDM Status 2007. July 2007.
FDOT. Performance Management Handbook. Draft. Sched-

uled for publication in September 2007.
FDOT. Project Development and Environment (PD&E) Man-

ual. April 2007. www.dot.state.fl.us/emo/pubs/pdeman/
pdeman.htm.

FDOT. Public Involvement Handbook. May 2007. www.dot 
.state.fl.us/emo/pubs/public_involvement/pubinvolve.htm.

FDOT. Sociocultural Effects Evaluation Handbook. November 
2005. www.dot.state.fl.us/emo/pubs/sce/sce.htm.

Personal interview. Representative of FDOT. August 16, 2007.
Personal interview. Representative of Florida Department of 

State. August 15, 2007.
Personal interview. Representative of Capital Region Trans-

portation Planning Agency. August 16, 2007.

I-69 Trans-Texas Corridor Study: Using GISST, TEAP, 
Quantm, SAM, and ProjectSolve Technologies.
I-69 TTC NEPA and Project Development Process: Process 

Manual. September 2003.
I-69 TTC Corridor Alternatives Evaluation Report. May 2006.
Interview with I-69 TTC project team. August 16–17, 2007.
GISST User Manual. http://www.epa.gov/earth1r6/6en/xp/

enxp2a3.htm.
GISST Questionnaire completed by Sharon Osowski, EPA 

Region 6. June 19, 2007.
TEAP Questionnaire completed by Sharon Osowski, EPA 

Region 6. June 19, 2007.
Texas Ecological Assessment Protocol (TEAP) Pilot Project 

Report. March 2005.

Illinois Prairie Parkway Project: Developing Comprehensive 
Transportation System Improvements Using an In-Depth 
Screening Process.
Personal interview. IDOT representative. August 30, 2007.
Personal interview. U.S. Army Corps of Engineers representa-

tive. August 30, 2007.
Personal interview. Project consultant. August 29, 2007.

U.S. Department of Transportation. Key Concepts of the 
National ITS Architecture. http://www.iteris.com/itsarch/
html/static/key_b.htm.

U.S. Department of Transportation. National ITS Architec-
ture, Version 6.0. 2007. http://www.iteris.com/itsarch/.

Sources for phase 2 
Case Studies

Caltrans: Corridor System Management Plan—Using Perfor-
mance Measures to Conduct Analysis and Make Decisions.
California Center for Innovative Transportation. PeMS. 

http://www.calccit.org/projects/pems.html (accessed Sep-
tember 10, 2007).

Caltrans. Interim Instructions for Preparing Corridor Man-
agement Plans (CMP), Corridor Mobility Improvement 
Account Program (CMIA). No date.

Metropolitan Transportation Commission. MTC Freeway 
Performance Initiative: Traffic Analysis Performance and 
Analysis Framework. Draft. No date.

Personal interview. Deputy Director of Operations of Cal-
trans. August 22, 2007.

Florida’s Efficient Transportation Decision-Making Process: 
Achieving Early Agency and Community Participation.
FDOT. Cultural Resource Management Handbook. Novem-

ber 2004. http://www.dot.state.fl.us/emo/pubs/cultmgmt/
Handbook_11-04.pdf.

FDOT. Environmental Screening Tool Handbook. April 2007. 
ETDM Library at http://etdmpub.fla-etat.org/est/index 
.jsp?url=library.jsp.

FDOT. EST ISDM Documentation. April 2007. ETDM Library 
at http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp.

FDOT. EST Tip Sheets. December 2005. ETDM Library at 
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp.

FDOT. ETDM Agreements. ETDM Library at http://etdm 
pub.fla-etat.org/est/index.jsp?url=library.jsp. Accessed 
August 23, 2007.

FDOT. ETDM Dispute Resolution Brochure. June 2004. 
http://www.dot.state.fl.us/emo/pubs/ETDM_Dispute_
Brochure_Web.pdf.

FDOT. ETDM Funded Positions Reference Manual. March 2005. 
http://www.dot.state.fl.us/emo/pubs/fdot_funded_ 
positions_reference_manual.pdf.

FDOT. ETDM Overview. September 2006. http://etdmpub 
.fla-etat.org/est/index.jsp?url=library.jsp.

FDOT. ETDM Performance Management Plan. April 2005. 
http://www.dot.state.fl.us/emo/pubs/Final%20PMP%20
Report_April%202005.pdf.

FDOT. ETDM Planning and Programming Manual. March 
2006. www.dot.state.fl.us/emo/pubs/etdm/etdmman.htm.

FDOT. ETDM Process Brochure. May 2003. ETDM Library at 
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.dot.state.fl.us/emo/pubs/pdeman/pdeman.htm
http://www.dot.state.fl.us/emo/pubs/sce/sce.htm
http://www.epa.gov/earth1r6/6en/xp/enxp2a3.htm
http://www.iteris.com/itsarch/html/static/key_b.htm
http://www.iteris.com/itsarch/
http://www.calccit.org/projects/pems.html
http://www.dot.state.fl.us/emo/pubs/cultmgmt/Handbook_11-04.pdf
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.dot.state.fl.us/emo/pubs/ETDM_Dispute_Brochure_Web.pdf
http://www.dot.state.fl.us/emo/pubs/fdot_funded_positions_reference_manual.pdf
http://www.dot.state.fl.us/emo/pubs/Final%20PMP%20Report_April%202005.pdf
http://www.dot.state.fl.us/emo/pubs/etdm/etdmman.htm
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.iteris.com/itsarch/html/static/key_b.htm
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.dot.state.fl.us/emo/pubs/pdeman/pdeman.htm
www.dot.state.fl.us/emo/pubs/public_involvement/pubinvolve.htm
www.dot.state.fl.us/emo/pubs/public_involvement/pubinvolve.htm
http://www.dot.state.fl.us/emo/pubs/cultmgmt/Handbook_11-04.pdf
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.dot.state.fl.us/emo/pubs/ETDM_Dispute_Brochure_Web.pdf
http://www.dot.state.fl.us/emo/pubs/fdot_funded_positions_reference_manual.pdf
http://www.epa.gov/earth1r6/6en/xp/enxp2a3.htm
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://etdmpub.fla-etat.org/est/index.jsp?url=library.jsp
http://www.dot.state.fl.us/emo/pubs/Final%20PMP%20Report_April%202005.pdf
http://www.nap.edu/22851


97   

Puget Sound Regional Council. Destination 2030: Update. 
April 5, 2007, pp. i–vi. http://www.psrc.org/projects/mtp/
D2030update/D2030_2007Update.pdf.

Puget Sound Regional Council. Membership Directory. www 
.psrc.org/about/members.htm.

Puget Sound Regional Council. Policy Framework for PSRC’s 
Federal Funds. February 23, 2006. http://www.psrc.org/
projects/tip/selection/2006/CallMaterials/PolicyFramework 
.pdf.

Puget Sound Regional Council. VISION 2020 (1995 Update): 
Growth Management, Economic, and Transportation 
Strategy for the Central Puget Sound Region. May 1995. 
www.psrc.org/projects/vision/pubs/1995update/index 
.htm.

UrbanSim website. http://www.urbansim.org/.

Sacramento Region, California: Blueprint Project—Using 
I-PLACE3S to Create a Regional Vision.
Personal communication. Interview with director of commu-

nity planning and operations, SACOG; urban planner, 
URS Corp.; and transportation industry manager, ESRI, 
Inc. Discussed the Blueprint Project. August 15, 2007.

Personal communication. Interview with director of model-
ing and data, SACOG; urban planner, URS Corp.; and 
transportation industry manager, ESRI, Inc. Discussed the 
Blueprint Project. August 15, 2007.

Personal communication. Interview with implementation 
manager, SACOG; urban planner, URS Corp.; and trans-
portation industry manager, ESRI, Inc. Discussed the Blue-
print Project. August 15, 2007.

Personal communication. Interview with supervising senior 
research analyst, SACOG; urban planner, URS Corp.; and 
transportation industry manager, ESRI, Inc. Discussed the 
Blueprint Project. August 15, 2007.

Personal communication. Interview with Joan Sollenberger, 
planning director, Caltrans, and Kory Wilmot, URS Corp. 
Discussed the Blueprint Project. June 13, 2007.

Sacramento Region Blueprint Transportation and Land Use 
Study. www.sacregionblueprint.org. Accessed August 27, 
2007.

Wasatch Front Region, Utah: Regional Transportation 
Plan—A 10-Step Planning Process.
Envision Utah website. http://www.envisionutah.org.
Personal interview. Senior level planner, Wasatch Front 

Regional Council. August 27–28, 2007.
Personal interview. Mid-level planner, Wasatch Front 

Regional Council. August 27–28, 2007.
Personal interview. IT representative, Wasatch Front Regional 

Council. August 27–28, 2007.
Personal interview. Representative of Utah Department of 

Transportation. August 28, 2007.
Personal interview. Public stakeholder. August 28, 2007.

Personal interview. MPO representative. August 29, 2007.
Personal interview. Interest group representative. August 29, 

2007.
Project website. http://www.prairie-parkway.com.
Project website. http://www.dot.il.gov/press/r030304.html.

MetroQuest: Examples from Idaho and Calgary—Interactive 
Regional Scenario Analysis Software.
Idaho’s Transportation Future: Getting There Together. 2004.
Idaho’s Transportation Future: The Process for Getting There 

Together. Appendix B. 2004.
National Cooperative Highway Research Program. Research 

Results Digest 304: Technologies to Improve Consideration of 
Environmental Concerns in Transportation Decisions. Trans-
portation Research Board. June 2006, pp. 5–6.

Personal interview. Consultant team representative. Septem-
ber 5, 2007.

Telephone interview. Idaho Transportation Department rep-
resentative. June–August 2007.

USDOT, FHWA website. http://wwwcf.fhwa.dot.gov/planning/
scenplan/flscenplanrpt.htm.

Puget Sound Region, Washington: Regional TIP Policy 
Framework and VISION 2040—Using Paint the Region to 
Evaluate Scenarios.
Parametrix. CMART (Comment Management and Response 

Tool). http://www.aboutcmart.com/.
Personal interview. Principal planner, Puget Sound Regional 

Council, and project manager, VISION 2020 Update. 
August 8, 2007.

Personal interview. Public involvement coordinator, Puget 
Sound Regional Council. August 10, 2007.

Personal interview. Principal planner, Puget Sound Regional 
Council, and project manager, VISION 2020 Update. 
August 28–29, 2007.

Personal interview. Long-range growth planning director, 
Puget Sound Regional Council. August 29, 2007.

Personal interview. Public involvement coordinator, Puget 
Sound Regional Council. August 29, 2007.

Personal interview. TIP program manager. September 5, 2007.
Personal interview. Transportation program manager. Sep-

tember 5, 2007.
Puget Sound Regional Council. VISION 2020 Update: Draft 

Environmental Impact Statement. Executive Summary. 
Includes CD. May 2006. www.psrc.org/projects/vision/
deis/index.htm.

Puget Sound Regional Council. VISION 2040: Supplemental 
Draft Environmental Impact Statement. July 2007. www 
.psrc.org/projects/vision/pubs/sdeis/index.htm.

Puget Sound Regional Council. VISION 2040: The Growth 
Management, Economic, and Transportation Strategy for 
the Central Puget Sound Region. Draft. July 2007. www 
.psrc.org/projects/vision/pubs/draftV2040/index.htm.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.psrc.org/projects/mtp/D2030update/D2030_2007Update.pdf
http://www.psrc.org/projects/tip/selection/2006/CallMaterials/PolicyFramework.pdf
www.psrc.org/projects/vision/pubs/1995update/index.htm
http://www.urbansim.org/
http://www.sacregionblueprint.org
http://www.envisionutah.org
http://www.prairie-parkway.com
http://www.dot.il.gov/press/r030304.html
http://wwwcf.fhwa.dot.gov/planning/scenplan/flscenplanrpt.htm
http://www.aboutcmart.com/
www.psrc.org/projects/vision/deis/index.htm
http://www.psrc.org/projects/mtp/D2030update/D2030_2007Update.pdf
www.psrc.org/about/members.htm
www.psrc.org/about/members.htm
http://www.psrc.org/projects/tip/selection/2006/CallMaterials/PolicyFramework.pdf
http://www.psrc.org/projects/tip/selection/2006/CallMaterials/PolicyFramework.pdf
www.psrc.org/projects/vision/pubs/1995update/index.htm
http://wwwcf.fhwa.dot.gov/planning/scenplan/flscenplanrpt.htm
www.psrc.org/projects/vision/deis/index.htm
www.psrc.org/projects/vision/pubs/sdeis/index.htm
www.psrc.org/projects/vision/pubs/sdeis/index.htm
www.psrc.org/projects/vision/pubs/draftV2040/index.htm
www.psrc.org/projects/vision/pubs/draftV2040/index.htm
http://www.nap.edu/22851


98

Bens, I. Facilitating with Ease: Core Skills for Facilitators, Team 
Leaders and Members, Managers, Consultants, and Trainers. 
Jossey-Bass, San Francisco, CA. 2005.

Cummings, T. G., and Worley, C. G. Organization Develop-
ment and Change. 2001.

Devane, T. Process Redesign. In Performance Intervention Maps. 
Edited by E. S. Sanders and S. Thiagarajan. 2001, p. 155.

Kraemer, J. Building Villages to Raise Our Children: Collaboration.  
Cambridge, MA: Harvard Family Research Project. 1993.

Maleyeff, J. Improving Service Delivery in Government with 
Lean Six Sigma. IBM Center for the Business of Govern-
ment. 2007.

Marquardt, M. Action Learning. In Intervention Resource Guide: 
50 Performance Improvement Tools. Edited by D. Langdon, 
K. Whiteside, and M. McKenna. 1999, pp. 52–58.

Rummler, G., and Brache, A. Improving Performance: How 
to Manage the White Space on the Organization Chart. 
San Francisco: Jossey-Bass. 1995.

Sujansky, J. G. Partnering Agreements. In Intervention 
Resource Guide: 50 Performance Improvement Tools. Edited 
by D. Langdon, K. Whiteside, and M. McKenna. 1999, 
pp. 273–279.

Udayasankar, K., and Das, S. Competitive Institutional Strat-
egies: A New Generic Typology. Nanyang Business School, 
Nanyang Technological University, Singapore. 2004.

Whiteside, K. In Intervention Resource Guide: 50 Performance 
Improvement Tools. Edited by D. Langdon, K. Whiteside, 
and M. McKenna. 1999.

Personal interview. Former planner, Wasatch Front Regional 
Council. August 28, 2007.

Utah Department of Transportation. Utah’s Unified Trans-
portation Plan. July 2007.

Utah Department of Transportation. Wasatch Choices 2040: 
A Four County Land Use and Transportation Vision. 
November 2006.

Utah Department of Transportation website. http://www 
.udot.utah.gov.

Wasatch Front Regional Council. Wasatch Front Regional 
Transportation Plan 2007–2030 Technical Report. May 2007.

Wasatch Front Regional Council website. http://www 
.wfrc.org.

Sources for Draft Final report, 
appendix D: Supporting 
Material for the Collaboration 
assessment Component of 
the Web tool

This report appendix (1) provided a list of the criteria state-
ments that enable self-evaluation and (2) illustrated an assess-
ment example.

Barbazette, J. Employee Orientation. In Intervention Resource 
Guide: 50 Performance Improvement Tools. Edited by 
D. Langdon, K. Whiteside, and M. McKenna. 1999, p. 155.

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.udot.utah.gov
http://www.udot.utah.gov
http://www.wfrc.org
http://www.wfrc.org
http://www.nap.edu/22851


*Membership as of July 2014.

TRB OVERSIgHT COMMITTEE fOR THE STRATEgIC HIgHwAy RESEARCH PROgRAM 2*

Chair: Kirk T. Steudle, Director, Michigan Department of Transportation

MEMBERS

H. Norman Abramson, Executive Vice President (retired), Southwest Research Institute
Alan C. Clark, MPO Director, Houston–Galveston Area Council
Frank L. Danchetz, Vice President, ARCADIS-US, Inc.
Malcolm Dougherty, Director, California Department of Transportation
Stanley Gee, Executive Deputy Commissioner, New York State Department of Transportation
Mary L. Klein, President and CEO, NatureServe
Michael P. Lewis, Director, Rhode Island Department of Transportation
John R. Njord, Executive Director (retired), Utah Department of Transportation
Charles F. Potts, Chief Executive Officer, Heritage Construction and Materials
Ananth K. Prasad, Secretary, Florida Department of Transportation
Gerald M. Ross, Chief Engineer (retired), Georgia Department of Transportation
George E. Schoener, Executive Director, I-95 Corridor Coalition
Kumares C. Sinha, Olson Distinguished Professor of Civil Engineering, Purdue University
Paul Trombino III, Director, Iowa Department of Transportation

EX OFFICIO MEMBERS
Victor M. Mendez, Administrator, Federal Highway Administration
David L. Strickland, Administrator, National Highway Transportation Safety Administration
Frederick “Bud” Wright, Executive Director, American Association of State Highway and Transportation Officials

LIAISONS
Ken Jacoby, Communications and Outreach Team Director, Office of Corporate Research, Technology, and Innovation Management, 

Federal Highway Administration
Tony Kane, Director, Engineering and Technical Services, American Association of State Highway and Transportation Officials
Jeffrey F. Paniati, Executive Director, Federal Highway Administration
John Pearson, Program Director, Council of Deputy Ministers Responsible for Transportation and Highway Safety, Canada
Michael F. Trentacoste, Associate Administrator, Research, Development, and Technology, Federal Highway Administration

*Membership as of July 2014.

CAPACITy TECHNICAL COORDINATINg COMMITTEE*

Chair: Mark Van Port Fleet, Director, Bureau of Highway Development, Michigan Department of Transportation

MEMBERS
Kome Ajise, Program Manager, Public-Private Partnership Program, California Department of Transportation (Caltrans)
Michael Bruff, Manager, Transportation Planning Branch, North Carolina Department of Transportation
Jacquelyn D. Grimshaw, Vice President for Policy, Center for Neighborhood Technology
Kris Hoellen, Director, Conservation Leadership Network, The Conservation Fund
Carolyn H. Ismart, Florida Department of Transportation (retired)
Randy Iwasaki, Executive Director, Contra Costa Transportation Authority
Thomas J. Kane, Thomas J. Kane Consulting
Keith L. Killough, Assistant Director, Travel Demand Modeling and Analysis, Multimodal Planning Division, Arizona Department of Transportation
T. Keith Lawton, Principal, Keith Lawton Consulting, Inc.
Debra Nelson, Strategic Policy Advisor, New York State Department of Transportation
Bob Romig, State Transportation Development Administrator, Florida Department of Transportation
Joseph L. Schofer, Professor of Civil Engineering and Environmental Engineering and Associate Dean, McCormick School of Engineering and 

Applied Science, Northwestern University
Barry Seymour, Executive Director, Delaware Valley Regional Planning Commission
Brian J. Smith, Washington State Department of Transportation
John V. Thomas, Office of Policy, Economics, and Innovation, Environmental Protection Agency
Gary Toth, Director, Project for Public Spaces
Jeff Welch, Director, Knoxville Regional Transportation Planning Organization
Doug Woodall, State Director, Turnpike Planning and Development, Texas Turnpike Authority Division, Texas Department of Transportation

AASHTO LIAISONS
Janet P. Oakley, Director, Policy and Government Relations, American Association of State Highway and Transportation Officials
Matthew Hardy, Program Director, Planning and Policy, American Association of State Highway and Transportation Officials

FHWA LIAISONS
James Cheatham, Director, Office of Planning, Office of Planning HEPP-1, Federal Highway Administration
Gary A. Jensen, Team Leader, Byways, TCSP & Delta Programs, Office of Human Environment HEPH-30, Federal Highway Administration
Spencer Stevens, Community Planner, Office of Planning Oversight and Stewardship, Federal Highway Administration

Framework for Collaborative Decision Making on Additions to Highway Capacity

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22851


Performance Measurement Framework for Highway Capacity Decision  
Making (C02)

Interactions Between Transportation Capacity, Economic Systems,  
and Land Use (C03)

An Ecological Approach to Integrating Conservation and Highway Planning (C06)
Linking Community Visioning and Highway Capacity Planning (C08)
Incorporating Greenhouse Gas Emissions into the Collaborative Decision-

Making Process (C09)
Effect of Public–Private Partnerships and Nontraditional Procurement Processes 

on Highway Planning, Environmental Review, and Collaborative Decision  
Making (C12)

Integrating Freight Considerations into Collaborative Decision Making for  
Additions to Highway Capacity (C15)

Effect of Smart Growth Policies on Travel Demand (C16)
Pilot Test of the TCAPP Collaborative Decision-Making Framework Including a 

Self-Assessment Methodology: Washington State’s SR 509 Project (C18A)
Long-Range Transportation Planning Process: Puget Sound TCAPP Pilot Test 

(C18B)
A New Route to Complete Streets? Using the TCAPP Model in Grand Rapids, 

Minnesota (C18C)
Assessment of Pikes Peak Area Council of Government’s Use of TCAPP in 

Developing a Long-Range Transportation Plan: Technical Evaluation (C18D)
Expedited Planning and Environmental Review of Highway Projects (C19)
Pilot Testing of the TCAPP Decision Guide and Related Capacity Products: 

Hoopstick Creek, South Carolina (C39A1)
Pilot Testing of the TCAPP Decision Guide and Related Capacity Products: 

Charlottesville-Albemarle Metropolitan Planning Organization, Virginia 
(C39A2)

Pilot Testing of the TCAPP Decision Guide and Related Capacity Products: 
Oregon Metro Greenhouse Gas Planning (C39A3)

Pilot Testing of the TCAPP Decision Guide and Related Capacity Products: 
Southeast Portland, Oregon (C39A4)
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