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Executive Summary 

Executive Summary 

The Department of Transportation’s (DOT) Research, Development, and 
Technology (RD&T) programs foster innovation through targeted research, 
development, and technology implementation activities. This Strategic RD&T 
Plan 2006-2070 responds to requirements in the Safe, Accountable, Flexible, 
and Efficient Transportation Equity Act-A Legacy for Users (SAFETEA-LU) for 
a five-year plan to guide transportation RD&T activities. It describes the 
strategic goals that are the primary purposes for RD&T and the RD&T strategies 
and emerging research priorities requiredto accomplish these goals. 

For each RD&T strategy, the plan identifies anticipated funding levels and 
information the Department expects to gain. The plan incorporates the RD&T 
programs of all DOT operating administrations and considers how research by 
other Federal agencies, State DOTS, the private sector, and others contributes to 
Departmental goals and how unnecessary duplication is avoided. The National 
Research Council’s Transportation Research ~ Board has reviewed the plan. 

The Department developed this Strategic RD&T Plan through an ongoing 
coordination process involving all DOT operating administrations. Two 
crossmodal bodies lead this process: the RD&T Planning Council, composed of 
the heads of the operating administrations, the Under Secretary for Policy, and 
other senior DOT leaders; and the RD&T Planning Team, including the operating 
administrations’ Associate Administrators for RD&T. Assisted by the Research 
and Innovative Technology Administration (RITA), the result is crossmodal 
planning and collaboration of RD&T at the highest levels of the Department. 

STRATEGIC RD&T PLAN FRAMEWORK 
Working across the Department, the RD&T Planning Council and RD&T Planning 
Team have identified the RD&T strategies and emerging research priorities that 
will guide RD&T investments over the next five years and advance the 
Department’s strategic and organizationargoals: safety; reduced congestion; 
global connectivity; environmental stewardship; security, preparedness and 
response; and organizational excellence. 

Safety 

DOT Goal: Enhance public health and safety by working toward the elimination 
of transportation-related deaths and injuries. 

RD& T Strategies: 

Understand and address causal factors and risks. 
Mitigate the consequences of accidents and incidents. 
Assess impacts of new technologies, vehicles, concepts, designs, and 
procedures. 

T nt of 
f ’S 
Strategic RD&T 
Plan is the result of 

coordination 

Department‘s 
senior leadershi 

Strategic 
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Executive Summary 

Emerging Research Priorifies: 

= 

Human-Automation Interaction-Research leading to an increased 
understanding of human-machine interactions. 
Application of Enhanced Transportation Safety Data and Knowledge-Efforts 
to convert the data produced by digital technology applications into useful 
knowledge to improve safety. 

Reduced Congestion 

DOT Goal: Reduce congestion and other impediments to using the Nation’s 
transportation system. 

RD&T Strategies: 

Reduce traffic, freight gateway, and aviation system congestion. 
Extend the life of the existing transportation system and improve 
infrastructure durability. 
Advance use of next generation technologies and combinations of modes. 
Improve the planning, operation, and management of transportation services 
and assets. 
Improve transportation services for underserved areas and populations. 
Advance the Nation’s transportation workforce and research capability. 

Emerging Research Priorities: 

Congestion Reduction Policy Research and Technologies-Analysis of 
congestion reduction, congestion pricing, and innovative financing and of the 
effectiveness of Intelligent Transportation System (ITS) technologies, 
products, and services designed to reduce congestion. 
System Resilience and Global Logistics-Research to identify freight 
bottlenecks and changing transportation patterns and to develop and 
implement technologies to enhance cargo flow. 
Next Generation Air Transportation System-Research to achieve greater 
aviation throughput, capacity, and productivity; reduce user and service 
costs; and ensure a safe, secure, and environmentally compatible aviation 
system. 

. 
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- 
Strategic 
Goals 

Global Connectivity 

DOT Goal: Facilitate an international transportation system that promotes 
economic growth and development. Safety 

RO&T Strafegy: 
Reduced 
Congestion 

Global 
= Harmonize transportation standards and support leadership for U.S. Connectivity 

Stewardship 

Preparedness 
and Response 

Organizational 
Excellence 

transportation providers. Environmental 

Environmental Stewards hip Security, 

DOT Goal: Promote transportation solutions that enhance communities and 
protect the natural and built environment. 

RD&T Strategies: 

9 

Understand and mitigate transportation impacts on the environment. 
Improve the environmental review process. 

Emerging Research Priority: 

Energy Efficiency and Alternative Fuels-Research to understand the impact 
of fuel prices on mobility, to improve fuel efficiency, to identify requirements 
for alternative fuel infrastructures, and to assess safety impacts of alternative 
fuel vehicles. 

Security, Preparedness and Response 

DOT Goal: Balance transportation security requirements with the safety, 
mobility, and economic needs of the Nation, and be prepared to respond to 
emergencies that affect the viability of the transportation sector. 

RD&T Strategies: 

Reduce vulnerability and improve system preparedness and recovery. 
Secure hazardous materials shipments and assess the risks of hazmat 
events. 

Organizational Excellence 

DOT Goal: Advance the Department’s ability to manage for results and achieve 
the goals of the President’s Management-Agenda. 

RD&T Strategy: 

Consistently apply the President’s R&D Investment Criteria of relevance, 
quality, and performance. 
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Executive Summary 

Table E-1 shows the Department’s RD&T strategies and emerging research 
priorities, their relationship to DOT goals, and their estimated funding levels for 
FY 2006. 

Table E-I .  DOT Goals, RD&T Strategies, and Emerging Research Priorities 
and Estimated FY 2006 Funding’ 

DOT Goal 

- - .  

Safety 
$361.5M 

Reduced Congestion 
$652M 

RDBT Strategles 

Understand and Address Causal 
Factors and Risks 
$285.5M 

Mitigate Accidents and incidents 
%59M 

Assess New Technologies, 
Vehicles, Concepts, Designs, and 
Procedures 
$17M 

Reduce Traffic, Freight, and 
Aviation Congestion 
$74.5M 

Extend System Life and Improve 
Durability 
$97M 

Advance U s e  of Next Generation 
Technologies and Combinations 
of Modes 
$87.5M 

Improve Planning, Operations, 
and Management 
$57M 

Emerging Research 
Priorities 

Human-Automation Interaction 
$31.6M 

Enhanced Safety Data 
$41.6M 

Congestion Reduction Policy 
Research and Technologies 
TB D 

System Resilience and Global 
Logistics 
TBD 

Next Generation Air 
Transportation System 
$55.8M 

’ Funding estimates for DOT goals, RD&T strategies, and emerging research priorities are 
preliminary and subject to change. 
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Global Connectivity 

I Environmental Stewardship 
$52.5M 

Security, Preparedness and I Response 
$10M 

)I; Organizational Excellence 

RDLT Strategies 

Improve Services for 
Underserved Areas and 
Populations 
$23M 

Advance the Transportation 
Workforce and Research 
Capability 
$313M2 

Harmonize Standards and 
Support Leadership for U.S. 
Transportation Providers 
$5M 

Understand and Mitigate 
Transportation Impacts 
$49M 

Improve the Environmental 
Review Process 
$3.5M 

Reduce Vulnerability and Improve 
Preparedness and Recovery 
$9M 

Secure Hazardous Materials 
Shipments and Assess Risks 
$1M 

Consistently Apply the R&D 
investment Criteria 
$69M3 

includes university and cooperative research programs. 
Includes administrative expenses for research. 

Emerging Research 
Priorities 

Energy Efficiency and Alternative 
Fuels 
$44.7M 
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Executive Summary 

RD&T PROGRAMS 2006-2010 
Over the next five years, the RD&T programs in the Department's operating 
administrations will advance DOT goals, RD&T strategies, and emerging 
research priorities while supporting modal priorities and mission requirements. 
The following DOT offices and administrations have missions that include 
supporting RD&T: 

Federal Aviation Administration (FAA) 
Federal Highway Administration (FHWA) 
Federal Motor Carrier Safety Administration (FMCSA) 
Federal Railroad Administration (FRA) 
Federal Transit Administration (FTA) 
Maritime Administration (MARAD) 
National Highway Traffic Safety Administration (NHTSA) 
Office of the Secretary (OST) 
Pipeline and Hazardous Materials Safety Administration (PHMSA) 
Research and Innovative Technology Administration (RITA) 

RD&T to improve Transportation Safety 

To achieve the Department's highest priority strategic goal, DOT's operating 
administrations will work with stakeholders to develop, make available, and 
enforce the technologies and techniques necessary to identify and resolve safety 
issues. Table E-2 lists DOT's safety RD&T strategies, research areas the 
Department will focus on over the next five years, and the operating 
administrations with supporting RD&T programs. 

Table E-2. Safety RD&T Strategies, Research Areas, and Supporting DOT 
Operating Administrations 

RD&T Strategy 

Understand and Address 
Causal Factors and Risks 

Research Areas 

Medical 
Risks 

Vehicle, Equipment, and 
Infrastructure Factors 

Operational Factors 

Hazardous Materials 
Transportation 

Operating 
Administrations 

FAA, FHWA, FMCSA, FRA, 
NHTSA 

FAA, FHWA, FMCSA, FRA, FTA, 
NHTSA, OST, PHMSA 

FAA, FHWA, FRA, FTA 

FMCSA, FRA, OST, PHMSA 
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RDBT Strategy Research Areas 

Safety Data, Information 
Systems, and Risk Analysis 

Emergency Response and 
Operations 

Crashworthiness and Occupant 
Protection 

Mitigate Accidents and Incidents 

Operating 
Administrations 

FAA, FHWA, FMCSA, FRA, FTA, 
NHTSA 

FHWA, FTA 

FAA, FHWA, FMCSA, FRA, FTA, 
NHTSA 

and Procedures 

Reduce Traffic, Freight, and 
Aviation Congestion 

Extend System Life and 
Improve Durability 

Advance Use of Next 
Generation Technologies and 
Combinations of Modes 

_c____ 

FAA, NHTSA, RITA 

- 
Reducing Recurring Congestion 

Reducing Non-recurring 
Congestion 

Preserving Existing Infrastructure 

Improving Infrastructure Durability 
and Characterizing Materials 

Multimodal and Intermodal 
Transportation 

Next Generation Technologies 
and Systems 

RD& T to Reduce System Congestion 

Growing transportation congestion poses a substantial threat to the economy and 
to the quality of life of millions of Americans. The Department's RD&T programs 
will seek to reduce congestion and other transportation impediments, to preserve 
the existing transportation system, and to improve the durability and life of 
transportation infrastructure. Table E-3 lists DOT'S congestion reduction RD&T 
strategies, research areas the Department will focus on over the next five years, 
and the operating administrations with supporting RD&T programs. 

Table E-3. Congestion Reduction RD&T Strategies, Research Areas, and 
Supporting DOT Operating Administrations 

Operating 
Administrations 

FAA, FHWA 

FAA, FHWA, FRA, OST 

FHWA, OST, RITA 

FAA, FHWA, FRA, OST, RITA 

Strategic RD&f Plan. fi!?D'OS xi 
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RD&T Strategy 

hprove Planning, Operations, 
snd Managemenf 

fmprove Services for 
Underserved Areas and 
Populations 

Advance the Transpodation 
Workforce and Research 
Capability 

Research Areas 

Improving Efficiency of 
Operations and Investments 

Improving Planning and 
Decisionmaking 

Promoting Innovations in 
Transportation Finance 

Improving Access for 
Transportation-Disadvantaged 
Populations 

Improving Transportation in Rural 
Areas and Small Communities 

University Research and 
Education 

Cooperative and Stakeholder 
Research 

Technical Assistance and 
Training 

DOT Research Facilities and 
Expertise 

Operating 
Administrations 

FAA, FHWA, FTA, OST 

~ 

FHWA, FTA 

FTA, OST 

~~ 

FHWA, FTA, OST 

FHWA, FTA, OST, RITA 

FAA, FHWA, FRA, RITA 

FAA, FHWA, FTA 

FHWA, FTA, RITA 

FAA, FRA, NHTSA 

RD&T to Enhance Global Connectivity 

The Nation’s continued economic prosperity depends on a strong and 
interconnected global transportafion system. Table E-4 lists DOTS global 
connectivity RD&T strategy, research areas the Department will focus on over 
the next five years, and the operating administrations with supporting RD&T 
programs. 
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/mprove the Environmental 
Review Process 

Table E-4. Global Connectivity RDLT Strategy, Research Areas, and 
Supporting DOT Operating Administrations 

Environmental Streamlining 

RD&T Strategy 

Harmonize Standards and 
Support Leadership for US. 
Transportation Providers 

Research Areas 

International Standards and 
Coordination 

Transportation Industry 
Development 

Operating 
Administrations 

FAA, FHWA, FTA, NHTSA, OST, 
PHMSA 

FHWA, FTA, OST 

RD&T to Support Environmental Stewardship 

Transportation exerts pressure on environmental resources worldwide. The 
Department must balance environmental challenges with the need for a safe and 
efficient transportation network. Table E-5 lists DOT's environmental 
stewardship RD&T strategies, research areas the Department will focus on over 
the next five years, and the operating administrations with supporting RD&T 
programs. 

Table E-5. Environmental Stewardship RD&f Strategies, Research Areas, 
and Supporting DOT Operating Administrations 

Operating 
Administrations 

FAA, FHWA, OST, PHMSA 

FAA, FHWA, FRA, FTA, NHTSA, 
OST, PHMSA, RITA 

FAA, FHWA, FTA 

~ 

RD&T to Ensure Security, Preparedness and Response 

There is a critical need to ensure the transportation system's rapid response and 
recovery from disruptions due to attacks, natural disasters, and other major 
events; to protect the system against terrorism; and to ensure that it remains a 
vital link for defense mobilization. Tabk E-6 lists DOT's security RD&T 
strategies, research areas the Department will focus on over the next five years, 
and the operating administrations with supporting RD&T programs. 
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Executive Summary 

Secure Hazardous Materials 
Shipments and Assess Risks 

Table E-6. Security, Preparedness and Response RD&T Strategies, 
Research Areas, and Supporting DOT Operating Administrations 

Hazardous Materials Risks and 
Vulnerabilities 

FMCSA, FRA, OST, PHMSA 

Improve Preparedness and 
Recovery 

Research Areas Operating 
Administrations 

Organizational Excellence in RD&T 

To advance the President’s Management Agenda, the Department seeks to 
consistently apply the R&D investment criteria of relevance, quality, and 
performance to all RD&T programs. Table E-7 lists DOTS organizational 
excellence RD&T strategy and the operating administrations with supporting 
RD&T programs. 

Table E-7. Organizational Excellence RD&T Strategy and Supporting DOT 
Operating Administrations 

Operating Administrations I RDBT Strategy 

Investment Criteria 

-~ - 
FAA, FHWA, FMCSA, FRA, FTA, NHTSA, PHMSA, RITA 

RD&T COORDINATION 

The Department’s RD&T programs are based on cooperation, information 
sharing, and collaboration within DOT, across the Federal Government, and with 
transportation stakeholders. These coordination activities serve to eliminate 
unnecessary research duplication and to broaden the range of expertise brought 
to bear on transportation problems. 

lnfernal RD& T Coordination 

Led by RITA, the Department’s internal coordination process tracks multiyear 
priorities with annual budgets and goals. RITA works with the other DOT 
operating administrations to define Department-wide priorities, ensure RD&T 
program effectiveness, and prevent research duplication. To assist RITA with 
RD&T planning, the Department recently established the RD&T Planning Council 
and the RD&T Planning Team. 

~ 
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Interagency Coordination 

DOT leads transportation RD&T in the Federal Government. At the cabinet level, 
the Department coordinates transportation research through the White House 
Office of Science and Technology Policy and the National Science and 
Technology Council. In addition, the Department’s operating administrations 
work directly with agencies in areas of mutual interest to avoid duplication and 
leverage research investments. Among the agencies with which the Department 
actively cooperates are the Departments of Commerce, Defense, Energy, 
Homeland Security; and Interior; the Environmental Protection Agency; the 
National Aeronautics and Space Administration; and the National Science 
Foundation. 

Coordination with Stakeholders 

Stakeholder consultation and engagement are critical elements of all RD&T 
activities. Such efforts avoid duplication, uphold the quality of research, and 
ensure that the Department’s RD&T programs are wise public investments. 
Within the operating administrations, stakeholder input and review are essential 
for establishing RD&T priorities, programmatic activities, and performance 
metrics. Table E-8 summarizes these stakeholder activities. 

Table E-8. Operating Administration Stakeholder Activities 

Operating 
Administration 

FAA 

FHWA 

FMCSA 

Primary RD&T Coordination ~- Activities 

Research, Engineering, and Development Advisory Committee 
Commercial Space Transportation Advisory Committee 

Research and Technology Coordinating Committee 
Other Broad Interaction with Stakeholder Organizations 

Annual Stakeholder Forums 
Ongoing Stakeholder Input to Program Plans and Activities 

Committee for Review of FRA Research, Development, and 
Demonstration Programs 
Research Guidance from Internal and External Stakeholders 

Transit Research Analysis Committee 

Marine Transportation System National Advisory Council 
Cooperative Research Programs with Industry 

Public Meetings with Stakeholders 

Pipeline Safety R&D Forums and Blue Ribbon Panel 
Coordination with Stakeholders on Hazardous Materials Safety Research 

Strategic ROKT Plat: &’2% 36 xv 
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Operating 
Ad ministration 

RlTA 

Primary RDLT Coordination Activities 

Consultation with Internal and External Stakeholders for RD&T 
Coordination 
Advisory Council for Transportation Statistics 

Research Partnerships 

In addition to coordinating research with other Federal agencies and with 
transportation stakeholders, the Department actively pursues partnerships with 
universities, State and local agencies, industry, and other organizations. Table 
E-9 lists the primary partnership activities, DOT programs, and operating 
administrations and partners. 

Table E-9. DOT Research Partnerships 

Partnership Activity 

University Research 

Cooperative Research and 
Partnerships 

DOT Program 

Center for Commercial 
Deployment of Transportation 
Technologies 

University Research Program 

Global Maritime and 
Transportation School 

Jaint University Program 

Renewable Energy 
Transportation Laboratory 

Transpodation Centers of 
Excellence 

University Transportation Centers 

Airport Cooperative Research 
Program 

Cargo Handling Cooperative 
Program 

- 

Operating 
Administrations and 
Partners 

MARAD, Defense Department, 
Industry, California State 
University at Long Beach 

FRA, Universities 

___=====3_ 

MARAD, Industry, US. Merchant 
Marine Academy 

FAA, NASA, Massachusetts 
Institute of Technology, Ohio 
University, Princeton University 

MARAD, US.  Merchant Marine 
Academy, Industry 

FAA, Industry, Universities 

RITA, FHWA, FTA, Universities, 
State DOTS, Industry 

FAA, Airport Authorities, Industry 

MARAD, Marine Freight and 
Intermodal Industries 
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Partnership Activity DOT Program 

Commercial Remote Sensing and 
Spatial Technologies Program 

Hazardous Materials 
Transportation Cooperative 
Research Program 

Marine Transportation System 

National Cooperative Freight 
Transportation Research 

National Cooperative Highway 
Research Program 

Ship Operations Cooperative 
Program 

Ship Structure Committee 

Short Sea Shipping Cooperative 
Program 

Transit Cooperative Research 
Program 

Transportation Pooled-Fund 
Program 

Operating 
Administrations and 
Partners 

RITA, Universities, Industry, 
Federal, State, and Local 
hgencies 

PHMSA, FAA, FMCSA, FRA, 
Industry, Other Agencies 

MARAD, Industry, Federal, State, 
and Local Agencies 

RITA, Industry, Other Freight 
Stakeholders 

FHWA. State DOTs 

MARAD, Industry 

MARAD, Industry 

MARAD, Industry 

FTA, Transit Industry 

FHWA, State DOTs, Local 
Agencies, Foreign Governments, 
Industry, Universities, 
Foundations 

TRANSPORTATION RESEARCH BOARD REVIEW AND 
RECOMMENDATIONS 

[to be added] 

CONCLUSIONS AND FUTURE DIRECTIONS 

[to be added] 
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Acronyms and Abbreviations 
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Introduction 

I INTRODUCTION 

The US.  Department of Transportation (DOT) provides global leadership to 
ensure a safe, secure, efficient, and interconnected transportation system for the 
American public. To this end, the Department's Research, Development, and 
Technology (RD&T) programs foster innovations to guarantee safety while 
easing transportation congestion, reducing environmental degradation, and 
ensuring swift response to, and rapid recovery from, disasters and emergencies. 
DOT'S RD&T investments leverage those of research partners to stimulate 
innovation through targeted research, development, and technology 
implementation activities. As stated in the Safe, Accountable, Flexible, and 
Efficient Transportation Equity Act-A Legacy for Users (SAFETEA-LU), these 
activities are a basic Federal responsibility when they are of national significance, 
when there is a clear public benefit and private sector investment is less than 
optimal, when they support a stewardship role in assuring the efficient use 
Federal resources, and when they present the best means to support national 
policy goals4 

Purpose and Scope 

This DOT Strategic RD&T Plan 2006-2010 presents the Department's strategy 
for RD&T over the next five years and beyond. It supports the broader DOT 
Strategic Plan and responds to requirements in SAFETEA-LU for a five-year 
strategic plan to guide transportation research activities. The plan describes the 
strategic and organizational goals that are the primary purposes for Departmental 
RD&T; the RD&T strategies the Department will pursue to achieve these goals; 
and, for each RD&T strategy, the anticipated funding levels and information the 
Department expects to gain. Importantly, the plan also identifies the emerging 
research priorities that the Department intends to pursue over the next several 
years. The plan incorporates the RD&T programs of all DOT operating 
administrations and considers how research by other Federal agencies, State 
DOTS, the private sector, and others contributes to DOT goals and how 
unnecessary duplication is avoided. 

Plan Development 

This Strategic RD&T Plan was developed as part of an ongoing process involving 
all DOT operating administrations that incorporates multiyear strategic RD&T 
planning, annual program planning, and budget and performance planning 
across the Department. Two internamepartmental planning bodies lead this 
process: 

Sec. 5201 (b)(a)(2). 

Secretary's Vision 
for Transportation 

"Safer, Simpler, 
Smarter 
Transportation 
Solutions" 

DOT Strategic Plan 
2006-20 1 .I 
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RD&T Planning Council. The RD&T Planning Council ensures crossmodal 
collaboration and coordination of RD&T at the highest levels within DOT and with 
external entities. The Council is chaired by the Administrator of the Research 
and Innovative Technology Administration (RITA) and comprises the heads of 
the operating administrations, the Under Secretary for Policy, and other senior 
DOT leaders. 

RD&T Planning Team. The RD&T Planning Team assists the RD&T Planning 
Council in ensuring crossmodal collaboration and coordination of RD&T. It is 
chaired by RITA'S Associate Administrator for Research, Development, and 
Technology and includes the Associate Administrators for RD&T in the operating 
administrations. 

Through a broad Department-wide process, the RD&T Planning Council has 
identified a set of RD&T strategies and emerging research priorities that will 
advance DOT goals and guide RD&T investments over the next five years and 
beyond. As described in Section 2, these RD&T strategies and research 
priorities provide the framework for this plan and for RD&T across the 
Department. 

As required by SAFETEA-LU, the Transportation Research Board (TRB) of the 
National Research Council has reviewed this plan. The plan also incorporates 
input from a range of stakeholders, including State and local transportation 
agencies, not-for-profit institutions, academia, and the private sector. (See 
Appendixes A and B.) This review process and outreach will continue as DOT 
revises the plan to reflect changing priorities, operating administration mission 
requirements, and customer needs. 

Contents 

The remaining chapters of this Strategic RD&T Plan cover the following: 

Chapter 2: strategic planning framework for the Department's RD&T programs. 

Chapters 3 through 8: RD&T strategies, programs, and milestones that support 
DOT'S strategic goals. 

Chapter 9: RD&T coordination. 

Appendix A: summary of letter report from the TRB review committee. 

Appendix B: stakeholder input. 

Appendix C: RD&T funding. 

Appendix D: links to operating administration RD&T advisory committees and 
plans. ~~~~ 

2 Strategic RORT Plan: 612Oi06 
DRAFT: Do not quote or cite 



Strategic Planning Framework 

2 Strategic Planning Framework 

The overall aim of the Department's RD&T is to anticipate and respond to 
changes in the complex transportation environment and to stimulate 
transportation innovations on behalf of the American public. The Department 
conducts RD&T to advance national transportation goals and to fulfill the 
specific mission requirements of its operating administrations. These 
investments are balanced between short-term applied RD&T and longer-term 
research, and address critical gaps in areas not likely to be addressed by other 
Federal agencies or industry. 

DOT Mission and Goals 

Although DOT'S operating administrations have wide-ranging duties related to 
operating or overseeing various transportation sectors, they share a 
commitment to fulfill national objectives, as embodied in the Department's 
mission and by the following six strategic and organizational goals: 

Strategic Goals 

Safety. Enhance public health and safety by working toward the 
elimination of transportation-related deaths and injuries. 
Reduced Congestion. Reduce congestion and other impediments to using 
the Nation's transportation system. 
Global Connectivity. Facilitate an international transportation system that 
promotes economic growth and development. 
Environmental Stewardship. Promote transportation solutions that enhance 
communities and protect the natural and built environment. 
Security, Preparedness and Response. Balance transportation security 
requirements with the safety, mobility, and economic needs of the Nation and 
be prepared to respond to emergencies that affect the viability of the 
transportation sector. 

Organizational Goal 

. Organizational Excellence. Advance the Department's ability to manage for 
results and achieve the goals of the President's Management Agenda. 

External Factors 

The Department's strategic goals serve as the primary purposes for all of its 
diverse RD&T activities. Over the next several years, a number of external 
factors will affect the Department's ability to achieve these goals, some of which 
will create particular challenges for RD&T: 

DOT Mission 

OP 
s a  

that contr 
providing fast, safe, 

lowest cost consistent 
with the national 

DOT Strategic Plan 
2006-201 I 
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Globalization 

People around the world are more connected to one another than ever before. 
International travel is more frequent and international communication is 
commonplace. Goods and services produced in one part of the world are 
increasingly available in all parts of the world. Although these links are not new, 
they are more pervasive than ever before. 

As an external factor, globalization reinforces the need for highly efficient 
connections where U.S. and international transportation systems meet. In the 
near term, there are likely to be changes in manufacturing locations overseas. 
As traditional low-cost manufacturing countries increase their standards of living, 
manufacturing may switch to other parts of the world. These changing trade 
patterns may lead to shifts in the use of U.S. ports and inland distribution 
systems. As a result, existing ports and intermodal facilities may be bypassed, 
while ports and systems now currently underutilized may need significant 
expansion. Globalization will demand flexibility in the transportation network, and 
flexibility will demand investments in transportation infrastructure and research. 

The Economy 

Cyclical and long-term changes in economic activity have a direct impact on 
personal travel and shipment of goods, affecting the demand for transportation 
infrastructure and services and transportation safety issues. For example, 
growth and decline in the economy present factors that increase pipeline safety 
risk in certain ways. Economic growth normally brings an increase in commercial 
and residential development, which increases the probability of excavation or 
outside force damage to pipelines. On the other hand, economic and budget 
pressures can negatively influence the priorities of pipeline safety partners for 
implementing and enforcing safety measures, while financial pressures on the 
industry can diminish the resources avaflable to support safe operating and 
maintenance practices. 

An expanding economy would increase truck and bus traffic, challenging DOT 
safety and congestion goals. Truck and bus traffic has been growing at a slightly 
faster rate than overall vehicle traffic. In the future, large trucks and buses likely 
will be an increasing part of traffic congestion. Moreover, a number of safety 
issues-including driver fatigue and equipment safety-will increase motor 
carrier safety risks and require solutions developed through RD&T. 

Demographic and Lifestyle Changes 

Demographic trends will work against the Department's ability to achieve its 
safety and congestion goals. With respect to safety, most transportation-related 
fatalities and injuries occur on the Nation's roads and highways, and 
demographic trends will make it even more difficult to reduce these numbers. 
Within the next 25 years, the U.S. population is estimated to grow to 364 million, 
up from 282 million in 2000. Vehiclemiles of travel are expected to increase 
steadily, about 160 percent from 2000 to 2030, leading to much higher numbers 
of highway crashes, fatalities, and injuries. 

4 Stratcyic RD&T Plan: 6i20106 
DRAFT: Do not quote or cite 



Strategic Planning Framework 

Protecting segments of the population who remain at heightened risk, including 
teenage and older drivers and rural residents, will require innovative strategies 
and approaches, as will the steady influx of immigrants from around the world. 
Moreover, with their active lifestyles, increased discretionary incomes, longer life 
spans, and busier schedules, most demographic groups will travel at 
considerably higher rates than their current cohorts, increasing exposure to crash 
risks. Finally, increased congestion and longer commuting times will contribute 
to growing driver frustration, increasing the occurrence of aggressive driving 
incidents. 

Yet another factor affecting safety will be the growing demand for truck and bus 
drivers. Potential driver shortages may tempt some motor carriers to use a 
higher percentage of new or unskilled drivers, adversely affecting efforts to 
reduce large truck and bus-related crashes and requiring safety 
countermeasures. 

Climate Change 

Over time, climate change could affect the Nation's transportation system. 
Gradual climate change is probably not a threat to DOT'S ability to achieve its 
strategic goals, but rapid climate change would introduce new challenges, 
including those for Departmental RD&T. 

Damage to large segments of roadways, tunnels, bridges, coastal waterways, rail 
movements, and transit services are aTI prausible risks of climate change. RD&T 
strategies will help assess the risks, and help to develop contingent mitigation 
plans. 

Transporfation Fuel 

Both fuel availability and the movement to new types of fuel will be key external 
factors now and in the future. 

The availability of the fossil fuels currently used by most transportation will be 
affected by both supply and demand. In the near term, the main impact of fuel 
on transportation will be to increase costs, and these inflationary costs will be 
passed on throughout the economy. If the gap between supply and demand 
becomes big enough, there will start fo b e  fuel shortages and lines at gas 
stations-temporary at first and possibly chronic later on. 

At least part of the answer to our dependence on fossil fuels is movement to 
other types of fuel. Hybrid cars are helping, and fit in well with the current 
transportation system. However, widespread use of other fuels will have a more 
fundamental effect on the transportation system. For example, widespread use 
of hydrogen-fueled cars will require a nationwide infrastructure to fuel and repair 
these vehicles safely, conveniently, and at reasonable cost. These and related 
challenges will require a sustained research effort in partnership with other 
agencies and the Department's stakehoxers. 
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Obstacles to /ntermodalisrn 

Persistent obstacles to efficient intermodal connections, such as the high cost of 
intermodal infrastructure projects and the stovepipe organizational structure of 
transportation agencies, will continue to impede abilities to improve US. 
connection points to the global transportation network. As a result, the 
intermodal network will continue to experience erratic service reliability. 
lntermodal congestion will worsen and capacity constraints will slow the ability of 
the transportation network to recover from any adverse events, such as 
Hurricane Katrina. Overcoming these obstacles will require investments in 
intermodal technology and policy research. 

Declining Revenue in Transporfafion Trust Funds 

The gap between increased transportation costs and declining revenue in 
transportation trust funds is an external factor that will hinder the Department's 
ability to modernize current transportation systems and prepare for increased 
capacity in the future. Trust fund revenues pay for improvements to the Nation's 
transportation network; for example, the move to a modern, technology-driven 
aviation system requires sustained, multiyear investments. Similarly, reducing 
highway congestion requires significant infrastructure and technology 
investments. The shortfall in transportation trust funds will constrain the 
Department's ability to achieve its strategic goals through investments in RD&T 
and will require additional research on financing alternatives. 

Constraints on Expanding Capacity 

The transportation sector's ability to respond to growth in demand through 
increased capacity is constrained by yet another factor-local opposition to 
infrastructure improvements, also know as "NIMBY" (Not In My Back Yard). 
There is an increasingly well-organized and vocal opposition to the perceived 
negative impacts of new and expanded railroads, highways, and airports, 
characterized by demands for mitigation measures and constraints on facilities. 
These pressures, coupled with high-density development along rail corridors and 
record rail traffic, have also resulted in demands for hazmat pre-notification and 
rerouting. Moreover, constraints on pipeline capacity-due to difficulties in 
obtaining permits required to build new facilities-increase operating pressures 
for existing pipelines and reduce the resiliency of the system that would 
otherwise be available through rerouting. Addressing such constraints will 
require research to more fully understand and mitigate transportation impacts 
and risks and to streamline review processes. 

Advances in Technology 

Current and emerging technologies will significantly help the Department to 
achieve its strategic goals and address the external factors cited above, but may 
also create new research challenges. 
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For highway safety, new technologies will add additional layers of safety to avoid 
and mitigate crashes. Technologies that could reduce crashes include computer 
simulators, biometrics, and smart card driver licenses. Dangerous breakdowns 
may be reduced through vehicle performance diagnostics, driver warnings, and 
vehicle self-help measures. Drivers may receive en route advance warnings 
about upcoming weather or road hazards, reducing weather-related crashes and 
incidents in which inattentive drivers strike roadside workers. When crashes 
occur, improvements in occupant protection-such as advanced vehicle 
structures, safety beltfignition-interlock systems, and additional airbags-will 
reduce injuries and fatalities. Moreover, immediately after impact, onboard 
communications may automatically notify rescue services of a crash, its location, 
and the probable extent of injuries based on onboard sensor data. Such data 
could also help researchers to understand accident causal factors and lead to 
vehicle, roadway, and driver training improvements. Finally, the proliferation of 
traffic video surveillance in urban areas and mobile telephone communications 
will increase the chance of a 9-1-1 call and reduce response time by emergency 
personnel, while enhanced 9-1-1 technologies will spur similar improvements in 
rural and suburban communities. 

Technological innovation could also ease transportation congestion and reduce 
environmental impacts. For example, Intelligent Transportation System (ITS) 
technologies and operational strategies could reduce congestion-related delay by 
up to 27 percent, fuel consumption by 24 percent, and emission of harmful 
pollutants by 25 percent if fully deployed. Other advances, such as hydrogen- 
fuel-based technologies, could significantly reduce harmful emissions and the 
Nation’s longstanding dependence on fossil fuels. 

Certain technologies may also create challenges for RD&T. For example, the 
increasing automation of transportation systems may have unintended safety 
consequences in terms of the human-machine interface, unanticipated system 
failures, and natural and human-caused events and disruptions. 

RD&T Strategies 

Through the RD&T Planning Council, the Department has identified the critical 
RD&T strategies that will address these external factors and further DOT goals. 
These overarching strategies serve as the primary research topics for the 
Department’s RD&T programs and activities. The Department’s RD&T strategies 
for the next five years are as follows: 

Safety 

1. Sponsor and conduct research to understand and address the causal factors 
and risks in accidents, and to anticipate future safety risks in all transportation 
modes. 

2. Sponsor and conduct research to determine the most effective ways of 
mitigating the consequences of transportation accidents and incidents in all 
modes. 
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3. Provide support to safety rulemaking by assessing the potential safety 
impacts of new transportation technologies, vehicles, concepts, designs, and 
procedures. 

Reduced Congestion 

1. 

2. 

3. 

4. 

5. 

6. 

Sponsor and conduct research to reduce urban and suburban traffic 
congestion, freight gateway congestion, and aviation system congestion. 
Sponsor and conduct research to extend the life of the existing transportation 
system and improve the durability of infrastructure. 
Sponsor and conduct research to advance the use of next generation 
technologies and to make effective use of combinations of modes in moving 
people and goods. 
Sponsor and conduct research to improve the planning, operation, and 
management of surface transportation and aviation services and assets. 
Sponsor and conduct research to improve transportation services for 
underserved areas and populations. 
Advance the Nation’s transportation workforce and research capability 
through capacity building, fellowships, grants, and cooperative research with 
universities, the private sector, and State and local governments. 

Global Connectivity 

1. Sponsor and conduct research leading to harmonized international 
standards, improved cross-border collaboration, and global leadership for 
U.S. transportation providers. 

Environmental Stewardship 

1. Sponsor and conduct research to understand the various impacts of 
transportation activities on the natural and built environment and 
communities, and to advance technologies and concepts to mitigate those 
impacts. 

2. Sponsor and conduct research on ways to improve the environmental review 
process to achieve the timely delivery of transportation projects. 

Securitfi Preparedness and Response 

1. Sponsor and conduct research to reduce the vulnerability of transportation 
systems and to improve their ability to prepare for and recover from attacks, 
natural disasters, and emergencies. 

2. Conduct and support research to develop technologies and procedures to 
secure hazardous materials shipments, and to assess the risks of hazmat 
events. 
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Organizational Excellence 

1 .  Consistently apply the President's R&D Investment Criteria-relevance, 
quality, and performance-to all DOT-sponsored and in-house research. 

Sections 3-8 of this Strategic RD&T Plan describe the specific research areas, 
programs, and milestones for implementing these RD&T strategies during the 
next five years. 

Emerging Research Priority Areas 

To support the Department's goals and RD&T strategies, the RD&T Planning 
Council has identified six emerging research priorities to guide research 
investments both within and beyond the time period covered by this plan. 
Several of these priorities cut across transportation modes and operating 
administration mission requirements. The Department's emerging research 
priorities are as follows: 

Human-Automation Interaction. Conduct and support research leading to an 
increased understanding of human-machine interactions related to safety 
performance. 

Application of Enhanced Transportation Safety Data and Knowledge. Conduct 
and support efforts to convert the large quantities of data produced by 
applications of digital technology into useful knowledge that can improve 
transportation safety. 

Congestion Reduction Policy Research and Technologies. Strengthen policy 
research and analysis into congestion reduction, congestion pricing, and 
innovative financing, and conduct RD&T to evaluate the effectiveness and 
market acceptance of traveler and traffic information technologies, products, and 
services. 

System Resilience and Global Logistics. Conduct and support RD&T to identify 
freight bottlenecks and changing transportation patterns and to develop and 
implement technologies to enhance the efficiency of cargo flows. 

Next Generation Air Transportation System. Provide the knowledge base to 
achieve greater aviation throughput and capacity; reduce user and service costs, 
including congestion; increase service productivity; and ensure a safe, secure, 
and environmentally compatible aviation system. 

Energy Efficiency and Alternative Fuels. Conduct and support research to 
understand the impact of fuel prices and fuel efficiency on mobility, opportunities 
to improve fuel efficiency, transportation requirements associated with alternative 
fuel infrastructures, and safety impacts of alternative fuel vehicles. 

Table 2-1 shows the relationship among the Department's strategic and 
organizational goals, RD&T strategies, and emerging research priorities. 
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Sections 3, 4, and 6 identify the RD&T programs supporting the emerging 
research priorities. 

Table 2-1. DOT Goals, RD&T Strategies, and Emerging Research Priorities 

Reduced Congestion I- 

Environmental 
Stewardship 

Security, Preparedness 
and Response 

Organizational Excellence 

RD&T Strategies 

Understand Causal Factors and Risks 

Mitigate Transportation Accidents 
Support Rulemaking and Assess Safety 
Impacts 

Reduce Surface, Freight, and Aviation 
Congestion 
Extend System Life and Improve 
Durability 
Advance Use of Next Generation 
Technologies and Combinations of 
Modes 

Improve Planning, Operations, and 
Management 
Improve Services for Underserved 
Areas and Populations 
Advance the Transportation Workforce 
and Research Capability 

Harmonize Standards and Support 
Leadership for US. Transportation 
Providers 

understand and Mitigate Transportation 
Impacts 
Improve the Environmental Review 
Process 

Reduce Transportation Vulnerability 
and Improve Emergency Response 
Secure Hazardous Materials Shipments 
and Assess Risks 

Consistently Apply the R&D Investment 
Criteria 

Emerging Research 
Priorities 

Human-Automation Interaction 
Enhanced Safety Data 

Congestion Reduction Policy 
Research and Technologies 

System Resilience and Global 
Logistics 
Next Generation Air Transportal 
System 

Energy Efficiency and AlternaG 
Fuels 

Operating Administration Roles and Responsibilities 

In addition to supporting broad DOT goals, RD&T strategies, and emerging 
research priorities, the Department’s operating administrations conduct RD&T to 
advance modal priorities based on their mission requirements, interactions with 
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stakeholders, and understanding of transportation challenges, technologies, and 
operations. Among DOT administrations and offices, the following have missions 
that involve a supporting program of RD&T: 

Federal A viation Administration (FAA) 

FAA's overall mission is to provide safe and efficient aviation and commercial 
space transportation systems. Key elements are the regulation of civil aviation 
and commercial space transportation to promote safety and the safe and efficient 
use of airports and airspace by civil and military users. This broad mission 
requires an extensive RD&T program carried out in cooperation with industry and 
other Federal agencies. Components of this program include research in space 
and air traffic system technology, aviation weather products, airport technology, 
aircraft safety, commercial space transportation safety, human factors, and 
mitigation of aircraft emissions and noise. 

Federal High way Administration (FHWA) 

FHWA's mission is to enhance mobility through innovation, leadership, and 
public service. One of the agency's key roles is to be an innovator for a better 
future. Toward this end, FHWA provides leadership, expertise, and resources to 
continually improve the quality of the highway system and its intermodal 
connections. Cooperating with States and other partners, the agency coordinates 
Federal highway programs and conducts supporting research in highway safety, 
pavement and structures, congestion relief, planning, and the environment. 
Among the agency's major highway programs are the Federal-Aid Highway 
Program, which provides financial assistance to States to construct and improve 
the National Highway System, urban and rural roads, and bridges, and the 
Federal Lands Highway Program, which provides access to and within national 
forests, national parks, Indian reservations, and other public lands. 

Federal Motor Carrier Safety Admhistration (FMCSA) 

FMCSA has as its mission the reduction in the number and severity of 
commercial motor vehicle (CMV) crashes. The agency's research and 
technology (R&T) program supports this mission through the discovery, 
application, and dissemination of new knowledge, and the assessment, 
development, and promotion of new technologies. FMCSA R&T addresses the 
safety performance of drivers, carriers, and vehicles, and also includes 
crosscutting projects relating to crash problem assessment and program support. 

Federal Railroad Administration (F?U) 

FRA promulgates and enforces railroad safety regulations; administers financial 
assistance programs to railroads, including Amtrak; conducts research in support 
of improved railroad safety, operational efficiency, asset utilization, and capacity; 
fosters the development of high-speed-rail passenger service; and consolidates 
government support of rail transportation activities. FRA RD&T covers railroad 
system issues (safety, security, environment); human factors; rolling stock and 
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components; track and structures; trackltrain interaction; train control; grade 
crossings; hazardous materials; train occupant protection; and research and 
development facilities and equipment. 

Federal Transit Administration (FTA) 

The mission of FTA is to ensure personal mobility and community vitality by 
supporting high-quality public transportation. FTA accomplishes its mission 
through leadership, financial resources, and technical assistance. Research is 
focused on analyzing potential solutions to transit challenges, developing 
research projects to evaluate and test best practices and technologies, and 
working with the transit industry to implement those research solutions that are 
found to have significant return on investment. Conducted in partnership with the 
broader transit community, FTA research focuses on increasing transit ridership, 
improving safety and emergency preparedness, improving capital and operating 
efficiencies, and protecting the environment and promoting energy 
independence. 

Maritime Administration (MAW D) 

MARAD is responsible for developing and maintaining a U.S. merchant marine 
capable of moving the Nation's waterborne commerce and serving as a military 
auxiliary in time of war or national emergency. MARAD has programs to improve 
the efficiency and productivity of the U.S. maritime industry, including ports and 
intermodal transportation systems. While MARAD currently has no directly 
funded RD&T, the agency actively facilitates several industry-wide cooperative 
programs to advance innovations in marine operations. 

National High way TraHc Safety Administration (NHTSA) 

NHTSA's mission is to reduce deaths, injuries, and economic losses resulting 
from motor vehicle crashes. To fulfill this mission, the agency establishes and 
enforces safety standards for new motor vehicles and equipment; provides 
highway safety grants to State and local governments; promotes use of safety 
belts, child safety seats, and airbags; provides information to consumers; and 
sets and enforces standards for fuel economy, odometers, and theft prevention. 
NHTSA conducts a supporting program of research in several critical areas. 
These include collecting and analyzing crash data trends, research on the safety 
impact of innovative technologies, injury causation and mitigation 
countermeasures, integrated safety from crash prevention to severity reduction, 
and driver behavioral safety. 

Office of the Secretary of Transportation (OSr) 

OST has responsibility for formulating national transportation policies that affect 
various modes and help ensure achievement of Department-wide goals. OST 
research supports the development, evaluation, and improvement of these 
policies, and comprises work in economic and strategic analysis; safety, energy, 
and environment; freight and logistics; navigation and spectrum policy; aviation 
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and international policy; and security. Key priorities include improving the 
economic efficiency of the operation of, and investments in, the transportation 
system; encouraging diffusion of best practices in transportation safety; 
improving the sustainability of transportation through market-based solutions and 
new technologies that improve fuel economy and reduce greenhouse gases and 
air pollutant emissions; illuminating the economic relationship of freight 
investments to the national economy and developing financial strategies to 
accelerate economic investment in freight capacity; and encouraging the 
development of civilian Global Positioning System (GPS) and other positioning, 
navigation, and timing applications. 

Pipeline and Hazardous Materials Safety Administration (PHMSA) 

PHMSAs mission is to ensure the safe and secure transportation of hazardous 
materials by all modes. The agency has two major safety offices: the Office of 
Pipeline Safety, which ensures the safe, reliable, and environmentally sound 
operation of pipeline transportation, and the Office of Hazardous Materials 
Safety, which identifies evaluates, and mitigate risks to the safe and secure 
transportation of hazardous materials. PHMSA RD&T includes work in mission- 
critical areas, including pipeline operations, control, and monitoring; pipeline 
damage prevention; improved pipeline materials; hazardous materials packaging 
and shipping, including packaging design; hazmat emergency response, hazard 
identification, risk assessment, and risk management; hazmat consequence 
modeling; and hazardous materials transportation security. 

Research and lnno va five Techno fogy Administration fR1 TA) 

RITAs mission is to enable, facilitate, and expedite innovation in the 
transportation system to advance the transportation and economic objectives of 
the United States. RITA accomplishes the RD&T components of this mission by 
leading crossmodal research in the Department; planning, reviewing, and 
coordinating RD&T DOT-wide; leading the DOT RD&T Planning Council and 
Planning Team; and managing the Department’s University Transportation 
Centers program. In addition, RITAs Bureau of Transportation Statistics plays a 
key role in gathering and improving the quality of the aviation, freight, and 
passenger flow data upon which much of the Department’s research relies. 

Chapters 3 through 8 discuss the specific activities and anticipated milestones for 
operating administrations’ RD&T programs in relation to DOT goals, RD&T 
strategies, and emerging research priorities. 
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3 RD&T to Improve Transportation Safety 

Safety is DOT’S primary goal. The Department strives to improve the benefits of 
transportation while consistently reducing risks to the public’s health and well- 
being. Over the next five years, DOT will conduct RD&T and work with 
stakeholders to ensure that the technologies and techniques necessary to 
identify and resolve safety issues are developed, made available, and enforced. 
As identified in Section 2, the following RD&T strategies represent the primary 
research topics in support of improved transportation safety: 

1. Sponsor and conduct research to understand and address the causal factors 
and risks in accidents and to anticipate future safety risks in all transportation 
modes. 

2. Sponsor and conduct research to determine the most effective ways of 
mitigating the consequences of transportation accidents and incidents in all 
modes. 

3. Provide support to safety rulemaking by assessing the potential safety 
impacts of new transportation technologies, vehicles, concepts, designs, and 
procedures. 

The following sections summarize safety research areas, emerging research 
priorities, and primary RD&T activities for advancing these RD&T strategies. 
Appendix C shows anticipated funding levels for supporting RD&T programs for 
FY 2006 through 2010. 

Understand and Address Causal Factors and Risks 

A foremost concern for the Department’s RD&T programs is to identify the causal 
factors in transportation accidents and incidents, particularly human factors; to 
anticipate future risks; and to develop and implement technologies, concepts, 
practices, and other prevention strategies with the potential to improve safety. 
The Department will implement this RD&T strategy through research in the 
following key areas: human factors and medical risks; vehicle, equipment, and 
infrastructure factors; operational factors; hazardous materials transportation; 
and safety data, information systems, and risk analysis. For each of the key 
areas, operating administration programs are summarized and key milestones 
listed for the next four fiscal years. 

Human Factors and Medical Risks 

Over the next five years, the following operating administration programs will 
address safety issues related to human factors, human error, and medical risks: 

“We have a moral, 
as well as an 
economic, 
obligation to 
immediately 
address the  
problem of 
transportation 
safety.” 

Secretary Norman 
Y. Minefa 

Safety RD&T 

Understand and 
Address Causal 
Factors and Risks 

Mitigatc Accidcnts 

Assess Impacts of 
New Technologies. 
Vehicles. 
Concepts, 
Designs. and 
Procedures 

and lncideits 

~~ 
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FAA 

Aeromedical Research. Improves the safety of passengers, aircrews, and other 
human assets in the National Airspace System (NAS) in support of FAA's 
regulatory guidelines. Research in this area will address forensic toxicology, 
biochemistry, bioinformatics, functional genomics, radiobiology, and 
environmental physiology. This proaram will also sup~ort Safetv RD&T 
Strategies 2 and 3 and Reduced Conaestion RD&T Strateqv 6. 

Emerging Research Priority: Human-Automation Interaction 

There is a need for research that will I 
interactions related to safety performance. 
future transportation systems An evolvi 
of appropriate regulatory and certifica 
all modes A major additional concern is the possibility for unintended consequences 
resulting from system failures as well 
disruptions. 

Key Supporting RD&T Programs: 
Air Traffic Controlnechnical Operations Human Factors 
Flightdeck/Maintenance/System integration Human Factors 
Produce Safer Drivers 
Rail Human Factors 
Crash Avoidance and HumanNehicle Performance 

standing of human-machine 
ssmodal issue is particularly important in 

s needed to guide development 
ining of system operators in 

human-caused events and 

Air Traffic Confrolflechnical Operations Human Factors. Ensures that the 
humans in the air traffic control system are productive and provide the required 
level of service within a minimum level of error. This program will support the 
development of guidelines, standards, reference handbooks, technical reports, 
checklists, tools, and informative briefings essential for implementation and 
enhancement of advanced operational concepts, systems, and subsystems. 

Flightdeck/Mainfenance/System lnfegration Human Factors. Develops more 
effective methods for aircrew, inspector, and maintenance technician training; 
develops more human-centered flight controls and displays; and increases 
human factors considerations in certifying new aircraft and in designing and 
modifying existing equipment. Through this program, FAA researchers will 
develop improved knowledge for certifying automation-based systems, 
enhancing task performance, and applying error management strategies. 

FHWA 

Safety Research and Innovation Deployment Program (Safety R&D). 
Demonstrates the application of innovative technologies in highway safety and 
supports the deployment and evaluation of safety technologies and innovations 
at the State and local levels. In this research area, efforts will include the 
deployment of best practices in safety training and management. This program 
will also support Safety RD&T Stratecly 2. 

Strategic Highway Research Program I7 (SHRP 11) (Corporafe Activities). 
Conducts concentrated, results-oriented applied research focusing on solving top 
problems in the areas of highway safety, reliability, capacity, and renewal. Work 

- -I__--- 
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in the area of human factors will develop fundamental knowledge of crash factors 
that could lead to a sizable reduction in deaths and injuries. This Droaram will 
also su~por t  Reduced Conaestion RD&T Strateaies 1, 2. and 4. 

Surface Transportation Environment and Planning Cooperative Research 
Program (STEP) (Planning and Environment). Focuses on improving 
understanding of the complex relationship between surface transportation and 
the environment. In the area of human factors, the STEP will support safety- 
conscious planning of surface transportation systems and improvement 
processes. This Droaram will also s u ~ ~ o r t  Reduced Conaestion RD&T 
Strateaies 1, 3 , 4 ,  5. and 6; the RD&T Strateav for Global Connectivitv: and 
Environmental RD&T Strateaies 1 and 2. 

FMCSA 

Produce Safer Carriers. Seeks to improve the safety of commercial motor 
carriers. Building on previous efforts, the program will apply safety management 
principles; compile, communicate, and enable best management practices; and 
support FMCSA enforcement of carrier-related regulations. 

Produce Safer Drivers. Helps ensure that commercial drivers are physically 
qualified, trained to perform safely, and mentally alert. Research will improve 
understanding of driver fatigue and other issues and assess various 
countermeasures, including roadside safety technologies, driving simulators, 
collision warning devices, and operational concepts. This Prowam will also 
sup~or t  Safetv RD&T Strateav 2. 

FRA 

Grade Crossings. Conducts research in grade crossing human factors to address 
two areas: why highway users have crashes with trains and why people trespass 
on railroad rights-of-way. In the first research area, the program will conduct field 
studies and laboratory simulations to examine how train conspicuity and the 
effectiveness of train horns affect train detection and how driver expectations and 
motivations affect their willingness to cross; in the second, FRA will continue to 
study the reasons why people trespass on railroad property, including a U.S.- 
Canadian study to determine how many trespasser deaths might be suicides. 

Human Factors. Studies a variety of issues involving human error in railroad 
operations. The program will emphasize research on the Close Call pilot 
program, a fatigue model for use in improving rail crew scheduling, human 
factors issues for dispatchers, human-machine interface issues, remote- 
controlled locomotive interfaces, ballast ergonomics, and behavior-based safety 
approaches. 

NHTSA 

Crash Avoidance and HumanNehicle Performance. Evaluates driver-assistance 
technologies to ensure that the maximum safety benefits are derived. Research 
will determine which new technologies have the greatest potential to significantly 
reduce the number of crashes, and resulting injuries and fatalities, and develop 
and implement plans to facilitate their widespread deployment. Research into 
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advanced safety systems will develop suitable human factors guidelines for the 
driver-vehicle interface associated with many emerging safety technologies. 

Highway Safety Research. Provides the scientific basis for developing effective 
programs to reduce the occurrence of crashes due to unsafe driving behaviors. 
The program will emphasize research in support of NHTSA’s goals for reducing 
alcohol-related fatalities and increasing safety belt use, as well as special 
initiatives in child passenger safety; pedestrian, bicyclist, and motorcyclist safety; 
and elderly driver safety and mobility. 

Table 3-1. Key Milestones for Human Factors and Medical Risks 

Research Product or Information Gal 

Aeromedical Research 
Epidemiological assessment of toxicological and biomedical factors 
in aviation accidents and incidents 
Bioaeronautical results, reports, and recommendations to identify 
human fatigue using functional genomics technology 

New measures of air traffic controller performance for use in training 
and system development 

PC-based Human Factors Certification Job Aid for Parts 25 and 23 
flight decks 
Methods and criteria for systems and equipment to reduce the 
probability of error by system specialists and technicians 
Methods to improve training and procedures for flight deck 
distractions during critical flight phases 

Knowledge gained on human factor issues associated with use of 
the Highway Driving Simulator or Field Research Vehicle 

Implement and coordinate study design with TRB for selected 
projects 

Surface Transportation Environment and Planning Cooperative Research 
Support safetyconscious planning of systems and improvement 
processes 

Research to support FMCSA rulemaking activities 
Determine the effects of controlled substance and alcohol use 
enforcement 
Provide support for the Comprehensive Safety Analysis 2010 
Initiative 

Air Traffic Contrdflechnical Operations Human Facfors 

F/ightdeck/Maintenance/Sy.stem lntegration Human Factors 

Safety Research and Innovation Deployment 

Strategic Highway Research Program I1 

Produce Safer Carriers 
- 

FY 07-08 fv 09-10 

X 

X 

X 

X 

X 

X X 

X X 

X X 
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Research Product or Information 

Produce Safer Drivers 
Determine dnver safety risk factors 
Evaluate employer notification service for driver violations 
Conduct a field operational test of an on-board monitoring suite for 
changing driver behavior 
Validate truck simulators for training CMV drivers 
Assess and refine fatigue risk management pr 

Grade Crossings 
Human Facfors-Rail 
Crash Avoidance and HumanNehicle Performance 

~~ ~ 

Conduct research to understand how vehicle technologies influence 
driver performance and how the driver-vehicle interface can be 
enhanced to reduce crash risk 

Determine incidence of driver drug use (illicit, prescription, and over- 
thecounter) and assess potential role in crashes 
Update and maintain model specifications and Conforming Product 
Lists for evidential breath test, screening, and ignition interlock 
devices 
Assess the extent of breath test refusals, ways to increase 
compliance, and the effects on prosecution and adjudication 
Evaluate high-visibility alcohol enforcement techniques 
Research fitness-tedrive screening tests and rehabilitation programs 
for older drivers 
Investigate the role of multiple medications in crash risks 
Determine effects of motorcycle helmet use law reinstatement, 
techniques to determine crash causation, and low BAC levels on 
riding performance 
Initiate tracking of travel speeds on different roadway types 
Evaluate automated speed enforcement in school zones 
Evaluate rational speed limit demonstration programs 
Evaluate mobilizations to increase safety belt use, nighttime belt use, 
and programs to increase use of child restraints 

Highway Safety Research 

FY 07-08 

X 

X 

X 

X 
X 
X 

X 
X 

X 
X 
X 
X 

n 09-10 

X 

Vehicle, Equipment and Infrastructure Factors 

Research in this area addresses the safety performance of aircraft and vehicles; 
crash avoidance and human-vehicle interaction; safety characteristics of 
highways, rail, pipelines, and other infiastructure; and safety applications of 
Intelligent Transportation Systems (ITS). Work will include the following RD&T 
programs: 
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FAA 

Advanced MaterialdStructural Safety. Assesses and addresses the safety 
implications of new and present day composites, alloys, and other materials, and 
associated structures and fabrication techniques. Researchers will develop 
analytical and test methods to understand how design, load, and damage can 
affect composite structures and develop maintenance and repair methods. This 
proqram will also sumort Safetv RD&T Strateqies 2 and 3. 

Aging Aircraft. Reduces the number of accidents and incidents associated with 
the failure of aircraft structures, components, and systems. The program will 
develop the knowledge, inspection tools, and techniques to prevent or mitigate 
the effects of safety hazards associated with the aging of airframe structures, 
engine components, and mechanical and electrical systems. 

Aircraft Catastrophic Failure Prevention Research. Develops technologies and 
methods to assess risk and prevent occurrence of potentially catastrophic 
defects, failures, and malfunctions in aircraft, aircraft components, and aircraft 
systems. In particular, researchers will assess the use of advanced materials to 
protect passengers and aircraft critical systems in the event of catastrophic 
engine failures, and develop and publish guidelines for the use of explicit finite 
element analysis for analyzing engine failures. 

Airport Technology Research - Safety. Helps to achieve the overall FAA goal of 
reducing aviation accidents by improving airport safety. RD&T activities will seek 
to improve airport lighting and marking, reduce wildlife hazards, improve airport 
fire and rescue capabilities, and reduce surface accidents. This proaram will also 
surmort Safetv RD&T Strateav 3 and the RD&T Strateqv for Global Connectivitv. 

Fire Research and Safety. Develops technologies, procedures, test methods, 
and criteria to prevent accidents caused by hidden in-flight fires and fuel tank 
explosions and to improve survivability during a post-crash fire. Research will 
focus on near-term improvements in aircraft fuel tank explosion protection, fire 
detection and suppression systems, and interior materials fire-test methods and 
criteria. This Droqram will also s u ~ ~ o r t  Safetv RD&T Strateaies 2 and 3 and the 
RD&T Strateav for Global Connectivitv. 

Propulsion and Fuel Systems. Enhances the airworthiness, reliability, and 
performance of civil turbine and piston engines, propellers, fuels, and fuel 
management systems. Researchers will also work with fuel, airframe, and 
engine manufacturers to test new unleaded fuels as they become available. 

Unmanned Aircraft Systems Research. Investigates current technological 
capabilities to sense potential traffic conflicts. Research will determine system 
characteristics and limitations to enable see-and-avoid capabilities; review safety 
implications of system impediments to command, control, and communications; 
assess data concerning flight termination systems; and evaluate historical and 
current technology development. This Dronram will also S U P R O ~ ~  Safety RD&T 
Strateav 3. 
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FHWA 

Center for Excellence in Rural Safety (Safety R&D). Provides research, training, 
and outreach on innovative uses of technology to enhance rural safety and 
economic development, assess local community needs, and improve access to 
mobile emergency treatment. Among other activities, the program will address 
the online and seminar training needs of rural transportation practitioners and 
policy makers. 

Center for Surface Transportation Safety (Safety R&D). Develops and 
disseminates advanced transportation safety techniques and innovations in both 
rural areas and urban communities. The center will use a controlled access 
highway with state-of-the-art features to test safety devices and techniques that 
enhance driver performance, to examine advanced pavement and lighting 
systems, and to develop techniques to address older driver and fatigue issues. 

Cooperative Intersection Collision Avol'dance (ITS JPO in partnership with 
NHTSA). Helps to save lives by reducing crossing-path crashes. In this initiative, 
DOT will work in partnership with automotive manufacturers and State and local 
transportation agencies to pursue an optimized combination of infrastructure- and 
vehicle-based collision avoidance systems. 

Integrated Vehicle-Based Safety Systems (ITS JPO in partnership with NHTSA). 
Addresses the 2.6 million rear-end, run-off-the-road, and lane-change crashes 
that occur every year. This initiative will seek to establish partnerships with the 
automotive, commercial vehicle, and transit vehicle industries to accelerate the 
introduction of integrated vehicle-based safety systems into the Nation's vehicle 
fleet. 

Safety Research and Innovation Deployment Program (Safefy R&D). 
Demonstrates the application of innovative technologies in highway safety and 
supports the deployment and evaluation of safety innovations at the State and 
local levels. In this research area, work-will include the deployment of best 
practices in highway planning and design. 1 
RD&T Strateqv 2. 

Vehicle-lnfrastructure lnfegration (ITS JPO in partnership with NHTSA). 
Researches the use of vehicles to anonymously transmit information on traffic 
and road conditions from every major road in the transportation network. With 
respect to safety, this initiative will address the 21,000 deaths that occur annually 
as a result of roadway departures and intersection-related incidents by working 
toward the deployment of advanced vehicle and infrastructure systems designed 
to prevent roadway departures and enhance intersection safety. This Droaram 
will also s u ~ ~ o r t  Reduced Conaestion RD&T Strateav 1. 

FMCSA 

Improve Safety of Commercial Motor Vehicles. Improves truck and motor coach 
safety performance through applications of technology. This program will 
evaluate vehicle designs to improveTrFer health and safety, assess the impact 
of new vehicle technology, and evaluate and seek to increase the use of safety 
countermeasures such as onboard monitoring systems. 
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FRA 

lntegrafed Track Stability Assessment and Monitoring System. Provides a grant 
to Marshall University and the University of Nebraska to develop remote sensing 
technologies that can be integrated and deployed in a mobile inspection vehicle 
to monitor rail track. (This project will be completed in FY 2006.) 

Railroad System Issues. Provides for research in railroad systems safety for 
equipment and track, railroad systems, and locomotives. In this research area, 
the program will address the inspection techniques, methodologies, and 
equipment necessary to ensure early and reliable detection of defects and 
unsafe conditions. This proqram will also sup~ort Safetv RD&T Strateqv 2 and 
Securitv RD&T Strateqies 1 and 2. 

Rolling Stock and Components. Researches on-board condition monitoring 
systems (OBCMS), wayside monitoring systems, and material and design 
improvements. Research will also focus on demonstrating an Advanced Concept 
Train (ACT), which will consist of the OBCMS along with advanced couplers; 
advanced hand brakes; advanced angle cocks; brake sensors; condition 
monitoring sensors; a communication system to transmit sensor data to the 
locomotive (and perhaps to wayside monitoring systems); and an internet- 
accessible site in which the data may be accessed by maintenance facilities. 

Track and Structures. Conducts research on rail inspection techniques, material 
and component reliability, track and structure design and performance, and track 
stability data processing and feedback. Working in cooperation with the railroad 
industry and suppliers, the program will continue development of automated 
systems for rail defect detection, high-speed video joint bar inspection, and track 
geometry inspection. This proaram will also s u ~ ~ o r t  Reduced Conqestion RD&T 
Strateqv 2. 

Track and Train Interaction. Researches the interaction among the train 
suspension system, wheels, and track to determine the influence of track 
geometry, wheel and rail profile, rail lubrication, and vehicle and track parameters 
on safety and performance. The program will seek to understand the causes of 
derailments, develop solutions to prevent them, and enhance FRA’s vehicle and 
track performance modeling and simulation capabilities. 

Train Control. Develops train control standards and equipment for locomotives. 
The focus of the program will be on developing various train control segments 
and related telecommunications needed to implement a nationwide positive train 
control system. This Drosram will also support Reduced Conqestion RD&T 
Stratenv 3. 

FTA 

Identify Solutions to Improve Transit Safety (Improve Safety and Emergency 
Preparedness). Assists States, local transit authorities, and the transit industry 
through safety technical assistance and improved technology and training 
programs. In this research area, FTA will evaluate the impact of new vehicle and 
infrastructure technologies and work with other DOT operating administrations to 
test the fire safety of composites and interior materials and to improve railroad 
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grade crossing technologies. This proqram will also S U D P O ~ ~  Safetv RD&T 
Stratenv 2. 

NHTSA 

Crash Avoidance Initiative. Analyzes crash data to identify safety problems and 
benefits of new electronic technologies and develops methodologies and 
performance criteria to test and evaluate these technologies. 

Heavy Vehicles. Develops the scientific basis for improving heavy vehicle safety. 
The program will make heavy vehicles less prone to crashes through 
improvements in their braking, handling, and visibility characteristics; by 
mitigating the consequences of collisions that occur between heavy trucks and 
other vehicles; and by improving driver performance through use of advanced 
technologies. 

Pneumatic Tire Research. Seeks to reduce passenger vehicle and truck crashes 
due to aging or under inflated tires by developing test procedures and 
performance requirements. 

OST 

Navigation and Spectrum Policy. Supports the formulation of positioning, 
navigation, and spectrum policy and the civilian management and use of the 
GPS. This effort will coordinate performance monitoring of the GPS civil signal 
with all civilian agencies, assure uninterrupted access to radio spectrum for 
safety-of-life radionavigation services and systems, and support the development 
and launch of GPS satellites with the new L5 “safety of life” signals. This 
proaram will also sumort Reduced Conaestion RD&T Strateaies 3 and 4 and the 
RD&T Strateqy for Global Connectivitv. 

Safety, ,Energy, and Environment. Conducts policy research to support the 
formulation and recommendation of Departmental policies, plans, and guidelines 
related to public health and safety. Efforts in this area will assess the 
effectiveness of various techniques for accelerating application and adoption of 
safety technologies. This proqram will also su~port Reduced Connestion RD&T 
Strateaies 1 and 5 and Environmental RD&T Strateqv 1. 

PHMSA 

Pipeline Safety R&D. Improves pipeline inspection and analysis tools and 
strengthens the industry’s ability to effectively manage pipeline integrity. 
Research will address promising technologies for improving pipeline safety, 
including better corrosion detection technology and direct assessment 
techniques; improved tools for preventing and detecting damage and leaks; and 
materials that can better withstand third-party damage, corrosion, and cracking. 
This Droqram will also s u ~ ~ o r t  Environmental RD&T Stratesv 1. 
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FY 07-08 

Table 3-2. Milestones for Vehicle, Equipment, and Infrastructure Factors 

FY 09-10 

Knowledge base for the safe use of advanced materials in aircraft 

aircraft structures, components, and systems 

Guidelines for the use of explicit finite element analysis for analyzing 
engine failures 

Airport Technology 
Improved visual guidance systems to reduce runway incursions 
Improved airport design methods and improved runway friction 

Fire Research and Safety 
Improved tire-test criteria for hidden materials 

Propulsion and Fuel Systems 
Tools, guidelines, and data to support improvements in turbine engine 
certification requirements 

Identify, assess, develop, and test flight termination technologies and 
procedures 
Perform risk assessments 
Develop risk management concepts, models, and tools 
Develop and analyze methodologies for safety management of operations 
Conduct flight test research program 

Disseminate safety countermeasures to counties and localities 

Research results on examination of advanced roadway delineation and 
lighting systems 

Field-tested countermeasures for crashes frGi$Kgnal and stop sign 
violations 
Field-tested countermeasures for crashes from stop sign gap acceptance 
Field-tested countermeasures for crashes from Signalized, unprotected 
left turns I Field operational test 

Aircraft Catastrophic Failure Prevention 

Unmanned Aircraft Systems 

Center for Excellence in Rural Safety 

Center for Surface Transportation Safety 
- 

~ 

Cooperafive lntersecfion Collision Avoidance 

Integrated Vehicle-Based Safety Systems 

X I 
X 

X 

~~ 
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Research Product or Information 

Safety Research and lnnovafion Deployment 
Improved safety analysis methods for intersections or highway 
interchanges 
Evaluation of alternative highway safety countermeasures for priority 
treatments decided by the states 

Vehicle-lnfrastructure lntegration 
Field operational test 

lmpruve Safety of Commercial Motor Vehicles 
Research hazardous materials cargo tank design 
Promote the implementation of technology-based solutions by the motor 
carrier industry 
Conduct a field operational test of indirect viewing systems 
Research cargo tanks in lethal service 

Railroad System lssues 

Rolling Stock and Components 

Track and Strucfures 

Track and Train Interaction 

Train Control 

ldentify Solutions to lmprove Transit Safety 
Demonstrate methods, techniques, and technologies to improve safety 
Update FTA Subway Environmental Simulation Software 
Fire materials testing 

Crash Avoidance lnitiative 
Develop and validate crash avoidance test procedures 

Complete safety benefits evaluation of truck tractor and semi-trailer 
stability control technologies 
Develop performance requirements and objective tests for tractor-trailer 
stability control 
Complete safety benefits evaluation for straight truck stability control 
technology 

Complete tire aging research 

Navigation and Specfrum Policy 

Safety, Energy, and Environment 

Pipeline Safety 

Heavy Vehicles 

Pneumatic Tire Research 

Improvements in pipeline damage prevention and leak detection 
Improvements in pipeline operations, control$ and monitoring 
Improvements in material performance and other pipeline safety issues 

FY 07-08 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
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Operational Factors 

This research seeks to understand and address the operational elements 
involved in transportation accidents and incidents, particularly those related to 
weather events, runway incursions, grade crossings, and derailments. Specific 
RD&T programs will include: 

FAA 
Advanced Technology Development and Protofyping. Improves operational 
safety through the following research activities: 

General Aviation and Vertical Flight Technology-Will emphasize the direct 
needs of light general aviation airpTanes, helicopters, and tilt rotor aircraft. 
Runway lncursion Reduction-Wll select and evaluate runway incursion 
reduction technologies to validate their technical performance and operational 
suitability. 
Safer Skies-Will develop guidance materials and revisions to Advisory 
Circulars, Aeronautical Information Manuals, Handbook Bulletins for Air 
Transportation, and Notices to Airmen. 
Safe Flight Z f  - Alaska Capstone-Will improve aviation system safety in 
Alaska through the introduction of new communications, navigation, and 
surveillance technologies. 
Wind Profiling and Weather Research-Will generate turbulence advisories 
and wind information used by commercial and general aviation pilots in the 
Juneau area. (This project will be completed in FY 2008.) 

Atmospheric HazarddDigital System Safety. Reduces aviation’s vulnerability to 
in-flight icing and other atmospheric hazards. The program will develop and test 
technologies to detect frozen contamination, predict anti-icing fluid failure, and 
ensure safe operations in atmospheric icing conditions; and develop 
technologies, advisories, and guidance materials to ensure safe operation in 
electromagnetic hazards resulting from electromagnetic interference, cosmic 
radiation, high-intensity radiated fields, and lightning. This Droaram will also 
su~por t  Safetv RD&T Stratenv 3. 

Weather Program. Strives to reduce the number of accidents associated with 
weather and to minimize the impacts of adverse weather events on NAS 
operational capacity. Research will increase safety and capacity by developing 
new technologies for providing accurate, accessible, and efficient weather 
observations, warnings, and forecasts. This proqram will also support Reduced 
Conaestion RD&T Strateqv 4. 

FHWA 

Exploratory Advanced Research (Corporate Activities). Addresses longer-term, 
higher-risk research with potentially dramatic breakthroughs for improving the 
safety aspects of highway and intermodal transportation systems. Among the 
topics that the program will address are bicycle and pedestrian safety. This 
proaram will also su~por t  Reduced Conaestion RD&T Strateaies 2, 3, and 4 and 
Environmental RD&T Strateqv 1. 
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FRA 

Grade Crossings. Provides for the continued installation of crossing warning 
systems in designated high-speed corridors and demonstrates innovative grade 
crossing systems. The program will investigate improvements to existing 
systems, develop new components and systems, and resolve grade crossing 
problems such as false and mixed activations. 

Train Control. Assists States, railroads, and suppliers to develop and deploy 
positive train control systems as a safety overlay to prevent train collisions, 
overspeed derailments, and roadway worker injuries due to operational errors. 
This Droqram will also support Reduced Congestion RD&T Strateqv 3. 

FTA 

ldentify Solutions to lmprove Transit Safety (Improve Safety and Emergency 
Preparedness). Assists States, local transit authorities, and the transit industry 
through safety technical assistance and improved technology and training 
programs. In this area, the program win provide training to the transit workforce 
on accident prevention and investigation, bus operator safety, and industrial 
safety. This program will also sup~or t  Safety RD&T Strateqv 2. 
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Table 3-3. Milestones for Operational Factors 

Research Product or information G 

General Aviafron and Vertical F/ight Technology 
Develop pilot and inspector guidance for enhanced vision for light 
general aviation aircraft 
Develop pilot and inspector guidance for helicopter and light general 
aviation synthetic vision displays 

Runway Incursion Reduction 
Develop runway take-off hold lights 
Evaluate lowcost surface surveillance systems 

Safer Skies 
Develop and implement interventions for commercial and general 
aviation for runway incursion, approach and landing, loss of control, and 
weather 
Develop policy, regulations, and certification guidelines and standards 
for unmanned aircraft system operations 

Develop and demonstrate a prototype satellite communication system 
that will complement ground-based receivers 
Test surveillance of mixed-equipped (transponder and Automatic 
Dependent Surveillance-Broadcast) aircraft 

Publish guidance for the mitigation of electromagnetic hazards 
Develop and validate technologies, tools, methodolo$ies, and 
procedures regarding ice contamination of aircraft 

Safe Flight Z f  

Atmospheric HazadsLIigital System Safety 

Weather Program 
Develop and make available electronically high-glance-value weather 
products with longer forecast lead times and increased accuracy 

Explore data acquisition and analysis techniques for improved system 
monitoring and operational performance 

.€xplorafory Advanced Research 

Grade Crossings 
Train Control 
Identify Solutions to Improve Transit Safety 

Provide training at the Transportation Safety Institute 
Update safety clearinghouse and website 

Hazardous Materials Transpodation 

RD&T programs in this area seek to identify and mitigate the risks inherent in the 
transportation of hazardous materials, Uver the next five years, these efforts will 
include the following: 
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FMCSA 

Advance Safety Through Information-based Initiatives. Improves the safety and 
productivity of commercial motor vehicle operations through the application of 
information systems and technologies, In this research area, the program will 
assess factors related to serious crashes involving hazardous materials. 

FRA 

Hazardous Materials Transportation. Conducts research in hazardous materials 
transportation safety, damage assessment and inspection, and tank car safety. 
Research will focus on tank car thermal protection, gasket materials, and 
operating environments; fitting protection; and evaluation of emergency breathing 
equipment for train crews. This program will also support Environmental RD&T 
Strateav 1. 

OST 

Safety, Energy, and Environment. Conducts policy research to support the 
formulation and recommendation of Departmental policies, plans, and guidelines 
related to public health and safety. Efforts in this area will address policies for 
coordinating hazardous materials inspection and enforcement between DOT'S 
operating administrations and the economic and safety regulation of petroleum 
products pipelines. This proqram will also support Reduced Conqestion R M  
Strategies 1 and 5 and Environmental RD&T Strateav 1. 

PHMSA 

Hazardous Materials Safety R&D. Provides the foundation for PHMSAs 
hazardous material regulatory, enforcement, and emergency response actions. 
The program will research the risks surrounding the transportation of hazardous 
materials and identify ways to minimize those risks and mitigate the 
consequences of such an incident, including packaging design and testing, 
database development, emergency response, hazard identification, human 
factors, root-cause analysis, and consequence modeling. This proqram will 
include Hazardous Materials Transpo_rtation Cooperative Research, an FHWA- 
funded pilot Droaram administered bv the National Research Council, and will 
also support the RD&T Strateav for Global Connectivitv, EJvironmental RD&T 
Strateav 1, and Securitv RD&T Strateav 2. 

Table 3-4. Milestones for Hazardous Materials Transportation 

Strntcyic RDgT Pfwt 6 %tOW 71 
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Research Product or Information Gained 

~-___--_I---- P 

Hazardous Materials Safefy 
Hazardous Materials Transportation Cooperative Research Program 
Develop risk management and risk analysis tools - 
Enhance databases 
Conduct root-cause analysis of hazardous materiarsTiicidents 
Assess nondestructive testing techniques and mefhgologies 

Develop 2008 Emergency Response Guidebook __ 
Identify hazards 
Survey advanced technologies with potential application to hazardous 
materials transportation 
Conduct performance-onented package testing 
Evaluate and enhance emergency response capabilities 

- 

~~ 

~ 

- 

FY 07-08 FY 09-10 

Sa feiy Dah, /n formation Systems, and Risk Analysis 

This broad research area encompasses DOT efforts in safety data collection and 
analysis, risk analysis and risk managemK33, and automated safety information 
systems. It will encompass the followinjJTKRT activities during the next five 
years: ~ 

Emerging Research Priority: Application o m h a n c e d  Safety Data and Knowledge 

Application of digital technology throughout the-Fansportation enterprise produces large 
quantities of safety-relevan 
useful knowledge that can 
decision ma kers-aviation, 

~ pipeline safety inspectors 

Key Supporting RD&T Programs. 
Aviation Safety Risk Analysis 
Safety Research and Innovation Deplo 
Transportation Safety Information Man 

0 Advance Safety through Information- 
* Railroad System Issues 

Improve Transit Safety 
Data Analysis Program 
Early Fatality Notification System 
Fatality Analysis Reporting System 
National Automotive Sampling Syste 
National Motor Vehicle Crash Causa 
Special Crash Investigations 
State Data Program 
Hazardous Materials Safety R&D 

to convert these data into 
e objective is to provide 
hazardous materials, and 
make better safety decisions 

~ 

FAA 

Aviation Safety Risk Analysis. Improves x e t y  by developing risk management 
methodologies, tools, technical informatiox procedures, and practices. In 
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collaboration with industry, researchers wJl ensure that risk management 
decision support tools are properly defined, developed, tested, and evaluated 
prior to implementation and that changes to regulations, advisory materials, and 
procedures are implemented in a timely manner. 

FHWA 

Safety Research and lnnovafion Deployment Program (Safety RAD). 
Demonstrates the application of innovatktechnologies in highway safety and 
supports the deployment and evaluation of safety innovations at the State and 
local levels. In this research area, the program will analyze data contained in the 
Highway Safety Information System. T h i r o n r a m  will alsosupport Safety 
RD&T Strategv 2. - 

Transportation Safety lnformafion Management System (Safety R&D). Further 
develops software applications for the collection, integration, management, and 
dissemination of safety data from-and for use among-State and local safety 
and transportation agencies. Data willinclude driver licensing, vehicle 
registration, emergency management systems, injury surveillance, roadway 
inventories, and motor carrier databases. 

~ 

FMCSA 

Advance Safety Through Information-Based Initiatives. Applies information 
systems and technologies to improve thesafety and productivity of commercial 
motor vehicle operations. A key effort wTbe to continue national deployment of 
and to expand Commercial Vehicle Information ~ Systems and Networks (CVISN) 
capabilities. ____ 

FRA 

Grade Crossings. Provides for the c o n t i E d  installation of crossing warning 
systems in designated high-speed corridors and demonstrates innovative grade 
crossing systems. 

~ 

~ 

Railroad Sysfem Issues. Provides for research in railroad systems safety for 
equipment and track, railroad systems, a n i  locomotives. The program will 
include risk analysis on accident frequenwdistribution, patterns, and 
consequences and maintain a GeogramForrnation System (GIS) database 
for information on railroad networks. T h i r o a r a m  will also s u ~ ~ o r t  Safetv RD&T 
Strategv 2 and Securitv RD&T StrateaieC7 and 2. 

Train Control. As required by Federal regulations, develops risk assessment 
methods for determining that any new mwoprocessor-based train control system 
is equal to or better than conventional systems as base cases, in terms of risk 
mitigation and accident prevention. T h i s o a r a m  will also sumort Reduced 
Conaestion RD&T Strateav 3. 

FTA ____ 

Identify Solutions to Improve Transit Saw( lmprove Safefy and Emergency 
Preparedness). Assists States, local fiansit authorities, and the transit industry 
through safety technical assistance andimproved technology and training 

~ 

____ 

_____ 
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programs. The program will support an enhanced safety and security data 
analysis process and produce the Transit Safety and Security Statistics Report. 
This program will also support Safety RD&T Strategy 2. 

NHTSA 

Data Analysis Program. Provides timelymd pertinent safety data analyses and 
supports public communication campaigns. By providing safety information to 
both internal and external customers, this program will continue to assist NHTSA 
with its mission of reducing crash fatalitiesand injuries. 

€ar/y Fatality Notification System. Will provide real- or near-real-time data on the 
number of fatalities resulting from motorvehicle crashes. This data will allow 
NHTSA to provide timely information to Congress, assist States in their safety 
programs, and inform the public about the state of highway safety. 

Fafalify Analysis Reporting System (FARSJ. Provides a census of all fatal 
highway crashes in the 50 states, Districfof Columbia, Puerto Rico, and the 
Virgin Islands. FARS data will serve asthe basis for the majority of NHTSA's 
data-driven programs over the next f i v e w r s .  

National Automotive Sampling System (mAsS). Provides NHTSA and other 
users with nationally representative dataon motor vehicle crashes. Through the 
NASS General Estimates System and Crshworthiness Data System, this 
program will continue to assist the a g e n i n  assessing motor vehicle crash 
trends and the interaction of occupants and vehicles in real-world crashes. 

National Motor Vehicle Crash CausafionSurvey. Provides researchers with the 
scientific data needed to identify the specTc factors or events that lead up to a 
crash. These data will be useful in idenWjiEng the most beneficial crash- 
avoidance technologies and in evaluat inge ~ potential of emerging 
countermeasures. ~ 

~ 

Special Crash Investigations. Collects a n i  examines data from thousands of 
crashes to identify vehicle problems ea r l yn .  A specific focus of the program will 
be to continue the collection and ana lysmdata  on crashes involving vehicles 
equipped with advanced occupant protection systems to determine how well they 
perform in real-world crashes. 

- 

State Data Program. Works with State agencies to expand the inventory and 
availability of state-level crash and medEJoutcome data. This program will 
continue to complement NHTSAs nationaldata systems by providing crucial 
information about the medical and f inanmurdens of highway crashes and as a 
supplementary source of crash data u s e m  defect analysis and new technology 
evaluation. ___ 

_ _ _ ~  
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Table 3-5. Milestones for Safety Data,Tnformation Systems, and Risk 
Analysis 

Research Product or Information Gained-- 1 FY 07-08 
I 

FY 09-10 

- 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
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~ 

Mitigate the Consequences of ~ Accidents and Incidents 

A primary objective for the Department is to support the development of 
technologies, standards, and procedures that mitigate the consequences of 
accidents and incidents that occur. In particular, DOT seeks to minimize crash- 
related fatalities and injuries. Over the next five years, RD&T in two primary 
research areas will advance this Departmental strategy: emergency response 
and operations, and crashworthiness anioccupant protection. 

Emergency Response and Operations ~ 

The objective of this research is to reduce fatalities and injuries through more 
effective incident and emergency response. The following RD&T programs will 
support this area: 

FHWA 

Emergency Transportation Operations (ITS JPO). Improves operational 
technology and practices to enable the safe and effective movement of people 
and goods during emergency evacuation situations (both with and without 
notice). The program will address the application of ITS technologies to improve 
notice and no-notice evacuation p lann imnd  execution, with an orientation that 
includes both decisionmakers and evacuees. This program will also s u ~ ~ o r t  
Reduced Conqestion RD&T Strateav 1 and Security RD&T Strateqv 1. 

Next-Generation 97 7 (ITS P O ) .  Aims to establish the foundation for public 
emergency communications services in a wireless mobile society. This ITS 
initiative will enable an enhanced 9 - 1 - m e m  that permits the transmission of 
voice, data, or video from any communication device to Public Safety Answering 
Points and onto emergency responder n i o r k s .  This proqram will also s u p m  
Security RD&T Strategy I. 

~ 

~ 

FTA 

Identify Solutions to Improve Transit Emergency Preparedness (Improve Safety 
and Emergency Preparedness). Assists States, transit authorities, and the 
industry through safety technical assistance and improved technology and 
training. Research will address methodSxechniques, technologies, and training 
to improve emergency preparedness, including a web-based approach to 
managing emergency incidents. This Droqram will also S U R R O ~ ~  Securitv RD&T 
Strategv I. 

~ 

~ ____ 

Safety RDBT 

Understand and 
Address Causal 
Factors and Risks  

Accidents and 
Incidents 

Assess Impacts of 
New Technologies, 
Vehicles, 
Concepts, 
Designs, and 
Procedures 

Mitigate 
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Table 3-6. Milestones for EmergencyKesponse and Operations 

Crash worthiness and Occupant PEifection 

This critical area looks at assuring the crXworthiness of aircraft and vehicles 
and protecting occupants from injuries w%n accidents and incidents occur. The 
following RD&T programs will address this research area: 

FAA 

Advanced Materialdstructural Safety. Assesses and addresses the safety 
implications of new and present day composites, alloys, and other materials, and 
associated structures and fabrication techniques. Researchers will develop 
analytical and test methods to understan7ow design, load, and damage can 
affect composite structures and to deveFmaintenance and repair methods. 
This proqram will also support Safety RIXTStrateqies ~ 1 and 3. 

Aeromedical Research. Improves the saTiy of passengers, aircrews, and other 
human assets in the NAS in support of FAAs regulatory guidelines. Research 
will address biodynamic crash protection,articularly the mechanisms and 
benefits of improved crash survival s y s t K s u c h  as seat designs, restraint 
systems, airbags, and other advanced safety technology. This Droaram will also 
su~por t  Safety RD&T Stratenies I and- Reduced Conqestion RD&T 
Strateqv 6. _____ ~ 

___ 
~ 

Fire Research and Safety. Develops t e m o g i e s ,  procedures, test methods, 
and criteria to prevent accidents caused b y  hidden in-flight fires and fuel tank 
explosions and to improve survivability during a post-crash fire. Research will 
focus on near-term improvements in fire detection and suppression systems and 
fire-test methods and the development o f t e r i a  for interior materials. This 
proqram will also su~por t  Safetv RD&f Strategies 1 and 3 and the RD&T 
Strateqv for Global Connectivitv. 

~ 

____ 

FHWA 

Safety Research and Innovation D e p l o y M  Program (Safety R&D). 
Demonstrates the application of innovativeighway safety technologies and 
supports the deployment and evaluationofese innovations. A portion of 
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program funding will be allocated to assess roadside hardware used to mitigate 
crash severity. This Drogram will also- sut5Jort Safety RD&T Strateqy 1. 

FMCSA ~- 

Produce Safer Drivers. Ensures that commercial drivers are physically qualified, 
trained to perform safely, and mentally alert. One element of this research and 
technology program will be to enhance theuse of safety belts within the trucking 
industry. This Droaram will also suDDorfSfetv RD&T Strateclv 1. 

FRA 

Railroad System Issues. Provides for research in railroad systems safety for 
equipment and track, railroad systems, and locomotives. In this area, the 
program will address passenger car fire safety. This proaram will also s u ~ ~ o r t  
Safety RD&T Strateqv 1 and Securitv RD&T Strategies 1 and 2. 

Train Occupant Protection. Conducts r e E c h  on locomotive and passenger car 
safety. The program will emphasize research on rail car crashworthiness, 
including crash energy management dewns  for both single and bi-level rail cars. 

FTA 

ldentify Solutions to Improve Transit Safety (Improve Safety and Emergency 
Preparedness). Assists states, local transit authorities, and the transit industry 
through safety technical assistance andTmproved technology and training 
programs. Research will address such topics as the crashworthiness of light rail 
vehicles. This proqram will also su~por t  Safety RD&T Strategv 1. 

NHTSA 

Human Injury Research. Applies engineering principles to the study of the 
tolerance of the human body to impact. program will employ testing and 
computer simulation to deduce the mechanisms of injury to affected body regions 
and to apply understanding of these meZfGCTsms to the development of new 
injury criteria, test methods, and test deEes-such as automotive crash test 
dummies-that lead to countermeasuresTreduce injury. 

Safety Systems. Seeks to reduce seriousjuries resulting from motor vehicle 
crashes and to support rulemaking mandates in SAFETEA-LU. Research will 
identify and clarify the crash injury problKanalyze the benefits of specific 
countermeasures, and develop objective tests Tor countermeasures offering the 
greatest safety benefits; with the advent @new technologies it will be possible to 
approach safety countermeasure develoment in an integrated fashion from 
crash prevention to severity reduction andrash protection. 

~ 
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- 

Develop finite element computer model and assocGGhoftware - to assess 
brain injury mechanisms ~ ~ 

Develop test and evaluation procedures for remotesensing occupant 
protection systems through cooperative researfiiiKK5ustry stakeholders 
Develop test and evaluation procedures for e n h a n w o n t a l  vehicle-vehicle 
compatibility 
Develop test and evaluation procedures for prevenmoccupant ejection in 
rollovers 

~ , Safety Systems 

~ 

~ 

Table 3-7. Milestones for CrashworthKess and Occupant Protection 

Research Product or Information G a i n e r  FY 07-08 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

FY 09-10 

X 

~ 
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Assess Impacts of New Technologies, ~~ Vehicles, Concepts, 
Designs, and Procedures ~ 

This RD&T strategy directly supports the regulatory missions of the Department's 
operating administrations by ensuring the safety of new and emerging aircraft, 
vehicles, airports, commercial space opwations, and digital systems. RD&T 
activities will support safety rulemaking and assess novel technologies and 
concepts before they are introduced into transportation operations. For each of 
the key areas, operating administration _____ programs are summarized and key 
milestones listed for the next four fiscal years. 

Safety Rulemaking and Advancefichno/ogies ~ 

Over the next five years, the following operating administration programs will 
directly support the Department's responiilities for ensuring the safety of 
transportation technologies, operations, and ~~ procedures: 

FAA 

Advanced MaterialdStructural Safety. Assesses and addresses the safety 
implications of new and present day composites, alloys, and other materials, and 
associated structures and fabrication techniques. Researchers will develop 
analytical and test methods to understandow design, load, and damage can 
affect composite structures and develop maintenance and repair methods. This 
proqram will also support Safety RD&T Strateqies ____ 1 and 2. 

Aeromedical Research. Improves the safety of passengers, aircrew, and other 
human assets in the NAS in support of FAA's regulatory guidelines. In this area, 
the program will assess the impact of rapidly evolving medical diagnostics, 
treatments, and therapeutics technology on existing airman medical certification 
standards designed to ensure aviation safety. This program will also S U D R O ~ ~  
Safety RD&T Strateqies 1 and 2 and Reduced Connestion RD&T Stratenv 6. 

Airport Technology Research - Safefy.Develops standards and guidance 
material for airport design, construction,and maintenance. In particular, the 
program will develop guidance material for improving airport lighting and marking 
to help reduce surface accidents and runway incursions; for improving aircraft 
rescues and firefighting; and for new techniques for wildlife mitigation. This 
proqram will also s u ~ ~ o r t  Safetv RD&T StTateqv 1 and the RD&T Strateqv for 

- 

Global Connectivitv. -- 

Atmospheric HazardsDigital System S a m .  Reduces aviation's vulnerability to 
in-flight icing and other atmospheric hazards. Researchers will develop and test 
technologies to detect frozen contamina@n, predict anti-icing fluid failure, and 
ensure safe operations in atmosphericicingconditions; develop technologies and 
advisory and guidance materials to e n Z E G T e  operation in electromagnetic 
hazards; and ensure the safe operation ofmerging, highly complex software- 
based digital flight controls and avionicsstems. This boaram will also su~port 
Safety RD&T Strateav 1. _____ 

~ 

Safety RD&T 

Understand and 
Address Causal 
Factors and Risks 

Mitigate Accidents 
and incidents 

Assess Impacts 
of New 
Technologies, 
Vehicles, 
Concepts, 
Designs, and 
Procedures 

__ 
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Commercial Space Transpodation. Ensures safety of the public during a 
commercial launch or re-entry activity anbencourages, facilitates, and promotes 
U S .  commercial space transportation. program will research the operations 
and maintenance activities of reusable launch vehicle (RLV) developers, 
providing information that will be valuablein _____ developing commercial human 
space flight safety regulations. ~ 

Fire Research and Safefy. Develops techiologies, procedures, test methods, 
and criteria to prevent accidents c a u s e d h i d d e n  in-flight fires and fuel tank 
explosions and to improve survivability during a post-crash fire. Research will 
focus on near-term improvements in aircraft fuel tank explosion protection, fire 
detection and suppression systems, andinterior materials fire test methods and 
criteria, as well as long-range research toevelop the enabling technology for 
ultra-fire-resistant cabin materials. This Droqram will also s u ~ ~ o r t  Safetv RD&T 
Strateqies 1 and 2 and the RD&T Stratemor Global Connectivitv. 

Unmanned Aircraff Systems Research. lnvestigates current technological 
capabilities to sense potential traffic conflicts. Research will determine system 
characteristics and limitations to enable %e-and-avoid capabilities; review safety 
implications of system impediments to cKmand,  control, and communications; 
assess data concerning flight terminationysterns; and evaluate historical and 
current technology development. This DrOaram - will also support Safetv RD&T 
Strateqv 1. ~ -_. 

NHTSA 

Advanced Technologies Research. Systematically evaluates new safety 
technologies in real-world crash scenarios. The program will conduct research, 
testing, and analysis of new technologiesand develop deployment strategies. 
This activitv will be funded throuqh otherNHTSA RD&T proqrarns and does not 
appear in the fundinq tables in Amen- 

7 

__ 

Hydrogen Initiative. Seeks to ensure that3ydrogen internal combustion engine 
and fuel-cell-powered vehicles attain a level of safety comparable to other 
vehicles. NHTSA will conduct risk assessments of hydrogen-fueled vehicles to 
quantify potential failures that could i n m u n s a f e  conditions. This proaram will 
also support Environmental StewardshiDm&T Strateqv I. 

Plastic and Composite Vehicles. In partnership with industry, develops an 
automotive safety roadmap for incorporating plastics and composite materials 
into automotive designs. (This project w m e  completed in FY 2006.) 

RITA ___ 

Hydrogen Fuels Safety R&D (Multimoda7Kb&T)-Executes, coordinates, and 
identifies research, development, d e m o X Z o n ,  and testing of technologies that 
have multimodal transportation applications. The program will support the 
President’s Hydrogen Initiative through workwith other agencies to evaluate 
hydrogen delivery infrastructure concep-ansportation and vehicle fuel system 
containers and components, and in-se-wZKknspection technologies, and will also 
support the development of appropriate EGsensus codes and standards. This 
proaram will also support EnvironmentalStewardshir, RD&T Strateqv 1. 

~ 
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Hydrogen Powered Research. Supports a hydrogen-powered transportation 
research initiative at the University of Montana. RITA will manage this grant, 
which will be funded through FHWAs R I X J  program. This proaram will also 
support Environmental Stewardship RD&T StrateQv 1. 

Table 3-8. Milestones for Safety R u l e M i n g  and Advanced Technologies 

Research Product or Information 

Neck injury certification criteria for side-facing seats- 
Aeromedical Research 

Advanced molecular biochemical techniques to enhance aviation forensic 
toxicology analysis 

~ 

____ 

Airport Technology 
Atmospheric Hazards/Digital System Safety 

~ 

~ 

Guidelines for testing, evaluation, and certification XdJjital flight controls 
and avionic systems 

Research to support human space flight safety ruleiiiding 

Research and tests in support of new FAA rule estabkhing reduced 
flammability limits for fuel tanks 
Fire-test criteria for structural composites to ensurexsame level of fire 
safety as metallic structures 

Unmanned Aircrafi Systems Research 
Define airworthiness assurance requirements ~ 

Hydrogen initiative 
Develop safety test and evaluation procedures for hydrogen vehicles 

Hydrogen Fuels Safety 
Hydrogen Powered Research 

Commercial Space Transportation 

Fire Research and Safety 

~ 

~ 

- 

- 

~ 

~ 

- 

~ 

~ 

~ 

- 

Distribute and update safety materials and provide Gfety training through the 
Hydrogen Safety Training Center 
Identify methods to integrate hydrogen distribution a m o r a g e  for a 
hydrogen-powered magnetic levitation monorail s y s K  
Continue palladium membrane developmenl For hydrogen production 

~ 
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4 RD&T to Reduce System Congestion 

Growing congestion in U.S. transportation systems poses a substantial threat to 
the economy and to the quality of life of millions of Americans. In 2003 alone, 
congestion in the top 85 US.  urban areascaused 3.7 billion hours of travel 
delay and 2.3 billion gallons of wasted fuel, for a total cost of $63 billion. 
Congestion also can contribute to air pornant emissions. The Department's 
RD&T programs will seek to improve ourquality of life and enhance economic 
development by reducing congestion, preserving the existing transportation 
system, and improving the durability and extending the life of transportation 
infrastructure. __ 

~ ~~ 

~ 
~ 

Six RD&T strategies represent the primaryresearch topics that will contribute to 
reducing congestion and other transportation impediments: 

1. 

2. 

3. 

4. 

5. 

6. 

Conduct and sponsor research to reduce urban and suburban traffic 
congestion, freight gateway c o n g e s m  and aviation system congestion. 
Conduct and sponsor research to exfend the life of the existing 
transportation system and improve theurability of infrastructure. 
Conduct and sponsor research to advance ~ the use of next generation 
technologies and to make effective U T  of combinations of modes in moving 
people and goods. 
Conduct and sponsor research to improve the planning, operation, and 
management of surface transportationand aviation services and assets. 
Conduct and sponsor research to improve transportation services for 
underserved areas and populations. 
Advance the Nation's transportation workforce and research capability 
through capacity building, fellowshipmrants, and cooperative research with 
universities, the private sector, and State and local governments. 

~~~ 

The following sections summarize systemcongestion research areas, emerging 
research priorities, primary RD&T activities for advancing these RD&T strategies, 
and program milestones. Appendix C sdi@is anticipated funding levels for the 
supporting RD&T programs for FY 2006 through 2010. 

Reduce Traffic, Freight, and Aviation Congestion 

Among the Department's highest priorities, this RD&T strategy is a critical 
element of the six-point plan identified in the U0,TMay 2006 National Strategy to 
Reduce Congestion on America's Fai%$E%ZonNetwork. The plan lays out a 
broad RD&T agenda, including design amdeployment of the Next Generation 
Air Transportation System and otherreSGEh leading to increased aviation 
capacity; operational and technological improvements, such as ITS, that increase 
information dissemination and improve incident response; and expansion of Bus 
Rapid Transit services. RD&T will focuT6Ji two primary aspects of congestion in 

"Transportation i s  
key to the ~ 

productivity, and 
therefoE the___- 

businesses and OUT 
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support of the Departmental goal and this RD&T strategy: reducing recurring 
congestion and reducing non-recurring mgestion. 

Reducing Recurring Congestion 

This research seeks to reduce recurringmses of congestion and bottlenecks 
through more efficient use of airspace, improved aviation and highway 
operations, and enhanced transit service5 The following programs will address 
these and related areas: 

FAA 

Advanced Technology Development anflrofofyping. Reduces aviation system 
congestion through the following researckactivities: 

~ 

~ 

~ 

___ 

Airspace Management Laboratory-midentify issues and perform analyses 
in support of airspace assessment aniredesign ___ activities, including the 
development of data management aXsimulation tools for the evaluation of 
airspace design alternatives. This project will also support Reduced 
Conqestion RD&T Strateav 4. 
Airspace Redesign-Will increase system capacity and reduce congestion by 
removing as many airspace constraints as possible. 
NAS Requirements-Will ensure the ongoing success of FAA projects 
intended to decrease avoidable w e a z  delays and reduce accidents caused 
by adverse weather through implementation ~ of new weather products. 
Operations Concept Validation-Willcument and validate an overall 
concept, or "target system," for the W e  management and control of NAS 
operations. ~ 

System Capacity Planning and Improvement-Will provide measurement 
tools, procedural recommendations,technologies, and problem-solving 
methodologies to enhance capacity and alleviate aviation system congestion, 
delays, and operational inefficienciesZThis project will also support Reduced 
Conqestion RD&T Strateav 4. 

___ 

~ ___ 

National Plan for Transformation of Air Transportation - Joint Program and 
Development Office (JPDO). Leads the development and implementation of the 
Next Generation Air Transportation System to increase the safety, capacity, 
efficiency, and security of U.S. air t ranspxt ion.  The program will integrate 
capabilities across Federal agencies to meet defense, commerce, and homeland 
security requirements. This proqram w m o  support Reduced Conaestion 
RD&T Strateqv 3. 

~ 

__ 
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Emerging Research Priority: Conge 
Technologies 

stion levels have declined in areas with 

investment; behavioral responses 
which the interests of the traveling 
financing agreements are in place 

Research to evaluate the effectivenes 

to develop data collection methods 
existing in-vehicle traffic and guidance 
transit information web sites. 

Key Supporting RD&T Programs: 
Integrated Corridor Management 
Surface Transportation Congestion 
Surface Transportation Envi 

eather Research and D 

FHWA 

Integrated Corridor Management Systems (ITS PO). Assists agencies in 
implementing Integrated Corridor Operations through supporting analytical tools, 
approaches, and technical standards. The program will demonstrate the value of 
Integrated Corridor Management for operating and optimizing an entire system 
as opposed to individual networks. This ProQram will also support Reduced 
Conqestion RD&T Strateqy 3. 

Surface Transportation Congestion Relief Solutions (Operations R&D). Develops 
information to assist State transportation departments and Metropolitan Planning 
Organizations (MPOs) in measuring and addressing surface transportation 
congestion problems. The program will consist of research programs that will 
develop and apply transportation system congestion measurement and reporting 
methods and develop analytical tools and methods that lead to better congestion 
management and decisionmaking. 

Surface Transportation Environment and Planning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surfacetransportation and the environment. 
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To reduce congestion, the program will support research to improve the planning, 
operation, and management of surface transportation services and assets. This 
proqram will also support Reduced Conqestion RD&T Strateqies 3, 4. 5, and 6; 
Safetv RD&T Strateav 1; the RD&T S t raKv  for Global Connectivity; and 
Environmental RD&T Strateqies 1 and 2 7  ~~ 

Vehicle-Infrastructure lnfegration (ITS P O ) .  Researches the use of vehicles to 
anonymously transmit information on traffic and road conditions from every major 
road in the transportation network. Withrespect to this RD&T strategy, this 
initiative will give transportation agencies the information they need to implement 
active strategies to relieve congestion and allow motorists to share information 
and make informed decisions regarding travel routes, times, and modes. This 
proqram will also support Safetv RD&T Stratenv 1. 

FTA 

Identify Best Practices and Technologies fo Increase Transit Ridership (Increase 
Transit Ridership). Identifies best practices and technologies to increase transit 
ridership, barriers to adopting these practices and technologies, and solutions for 
overcoming them. The program will demonstrate and evaluate methods, 
techniques, and technologies to increaseership and identify best practices for 
improving transit services across the country. This proaram will alsosupport 
Reduced Conqestion RD&T Stratew 4. 

Identify Methods and Technologies to Improve Transit Operational Efficiency 
(Improve Capital and Operating E f i c i e n i s ] .  Researches and demonstrates 
methods to improve bus and heavy-rail efficiency. Examines operational delivery 
strategies, such as Bus Rapid Transit, which involve fleet operations and 
Intelligent Transportation Systems. This Droaram will also s u ~ ~ o r t  Reduced 
Conqestion RD&T Strateqv 4. 

______ 

____ 

OST ~~ 

Economic and Strategic Analysis. Analyzes the economic implications of public 
and private transportation policy issues. This program will build on earlier work 
to improve the economic analysis of c o j t l o n  pricing. This proaram will also 
support Reduced Conqestion RD&T Strateqy ~ 4. 

Safety, €nergy, and Environment. UseEEiulation, modeling, and other 
analytical techniques to calculate safety outcomes from congestion mitigation 
and conducts research to better understand the effects of road pricing and other 
congestion reduction schemes on driving cycles, fuel consumption, and 
emissions. The program will identify and recommend measures that offer the 
greatest benefits for reducing congestion while improving safety outcomes, and 
develop a set of emission factors and fuel consumption rates for various 
categories of vehicles that can be used to l cu la te  the effects of congestion 
mitigation measures. This Droaram wTMS6 s u ~ ~ o r t  Reduced Congestion RD&T 
Strateqv 5. Safetv RD&T Strateav 1 anEnvironmental StewardshiD RD&T 
Strategv 1. ______ 
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Table 4-1. Milestones for Reducing Recurring Congestion 

Research Product or Information Gained _____ 

Airspace Management Laboratory 
_____ _____ 

Analyze, deploy, and enhance traffic data and metn5 products 
Analyze and enhance decision-support tools 
Create a fully integrated aeronautical information management system 

_ 

__ 

Airspace Redesign 
Regional airspace optimization and redesign 
High-altitude airspace redesign 

~ 

~ 

~ 
~ Oceanic airspace redesign ~~ 

Six-to-twelve-hour freezing precipitation forecast am 
Feasibility study on the virtual tower concept 
Updated Radio Technical Commission for AeronauENAS Concept of 
Operations 
FAA inputs to support future concepts and modernmoon 

System Capacify Planning and lmprovemenf 
Updated capacity benchmark study 
Modeling and simulation of new large aircraft grouniovements 
Metrics for the 35 Operational Evolution Plan a i r p o K  
Future airport capacity study 

Nafional PIan for Transformation of Air Jransporfafion - 
Update and carry out an integrated plan for the NekKZineration Air 
Transportation System 

Analysis, modeling, and simulation of selected pioneer sites 

Signal timing and ramp metering adjustment with m a  
Adaptive Control Systems Lite for Networks 
Establish a standard of practice for metropolitan areafraffic management 

NAS Requirements 
- 

=-Zc 

_____ ____ 

~ 

_____ 
~ 

- 

Integrated Corridor Managemenf 

Surface Transportation Congestion Relief _ 

_____ 

- 

~ 

Surface Transpoiiation Environment and Planning COperafive Research 
Improved planning, operation, and management o f a c e  __ transportation 
services and assets 

Field operational test ~ ~ 

Demonstrate and evaluate methods and technologEb increase ridership 

Update characteristics of bus rapid transit systems- 
Develop bus rapid transit design guidelines rnanualE3ansit agencies 

Vehicle-lnfrastrvcture Integration 

Identify Best Practices and Technologies to Increase TranSirRidership 

Identify Methods and Technologies to lmprove Trans8 Operational Efficiency 

- 
__ 

~ - 

~ 

Economic and Strategic Analysis _____ 
~ 

FY 07-08 

X 
X 
X 

X 

X 

X 
X 

X 

X 

X 

X 

FY 09-1 0 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 
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Reducing Non-recurring Congesti55 

RD&T in this area looks at non-recurring-ngestion caused by weather, traffic 
incidents, and work zones. Over the next five years it will encompass the 
following programs: 

FAA 

Advanced Technology Development anmototyping. Addresses non-recurring 
congestion caused by wake turbulence and other weather events. In particular, 
the program will develop technology and procedures to increase the use of 
parallel runways in adverse weather coni ions. __ (This program will be completed 
in FY 2007.) 

__ 

Wake Turbulence. increases the c a p a c m  terminal airspace during inclement 
weather by developing modifications to airraffic control wake turbulence 
mitigation procedures. This program w i l l d u c e  delays during less than visual 
flight rules conditions, implement new wsturbu lence separation standards and 
procedures that will improve airport arrivxand departure rates, and determine 
wake turbulence separations required w W h e  design of more efficient airspace 
routes and the introduction of new aircraftesigns. 

~ 

FHWA ~ 

Emergency Transportafion Operations (ITS PO). improves operational 
technology and practices to enable the safe and effective movement of people 
and goods during emergency evacuation3uations (both with and without 
notice). The program will address the application of ITS technologies to improve 
notice and no-notice evacuation planning-nd execution, with an orientation that 
includes both decisionmakers and evacWs.  This program will also support 
Safety RD&T Strategy 2 and Security RD&T Strategy 1. 

Nationwide Surface Transportation Wea-r Observing and Forecasting System 
(Clarus) (ITS PO). Supports a partnersFto develop and demonstrate an 
integrated surface transportation WeatheEbserving, forecasting, and data 
management system. The program will make use of the over 2,100 
environmental sensor stations that are a l d y  deployed along America’s 
highways to help reduce the impact of adverse weather for road users and 
operators. ~ 

Road Weather Research and DevelopmX(ITS PO). Seeks to reduce road 
congestion and safety impacts caused b g v e r s e  weather through the 
development and application of technolo= The program will integrate existing 
observational networks and data management systems for road weather 
applications; improve weather modeiingwabilities and forecast tools; enhance 

__ ~- 
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mechanisms for communicating road weather information to users; and integrate 
road weather technologies into an information infrastructure. 

Strategic Highway Research Program I1 (Corporate Activities). Conducts 
concentrated, results-oriented applied research focusing on solving the top 
problems in the area of highway safety, reliability, capacity, and renewal. 
Research in this area will focus on identifying and developing strategies to 
mitigate congestion caused by major sources of unreliable travel, such as traffic 
incidents, work zones, and adverse weather. This program will also su~por t  
Reduced Conaestion RD&T Strateaies 2 and 4 and Safetv RD&T Strateav 1. 

Surface Transportation Congestion Relief Solutions (Operations R&D). Develops 
information to assist State DOTS and MPOs with measuring and addressing 
congestion problems. Initiatives to address non-recurring congestion will focus 
on reducing the time required to restorefraffic flow to “normal” conditions 
following minor traffic incidents and minimizing the impact of work zones on 
motorist mobility. ~ ~ 

~ 

~ 

~ 

Table 4-2. Milestones for Reducing Non-Recurring Congestion 

Research Product or Information G a i n e r  

Advanced Technology Development and PrototypinpWS7ce Turbulence 
Evaluate NASA prototype ground-based departurespacing system 

Implement wake avoidance procedures at the 35 Operational Evolution 
Plan airports ~ 

Conduct wake turbulence assessments of potential air traffic routing and 
separation changes in en route airspace 

Emergency Transpodation Operations 
Real-time evacuation tool evaluation and technolqyansfer 

Clams 
Multistate regional demonstrations 

Road Weather Research and Development 
Develop weather responsive transportation management system 
prototype 
Enhanced maintenance decision support system 

Establish local and national monitoring programs formobility ~ and travel 
time reliability 
Develop analytic procedures for determining the i m p a s  of reliability 
improvement strategies 

Quick clearance procedures, policies, and IechnolGjEs to speed system 
recovery from traffic incidents 
Policies, procedures, and technologies to reduce theTmpact of work 
zones on the traveling public 

Wake Turbulence 
~ 

~ 

_____ 

~ 
~ 

__ 

_____ 

_____ 

~~ 

Strategic Highway Research Program I/ 

~ 

~ 

~ 

~ 

Surface Transpodation Congestion Relief 

~ 

____ 

FY 0748 FY 09-10 + 
X 

X 
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Extend the Life of the Existing Transportation System and 
Improve Infrastructure Durability 

An important element of the Department's congestion reduction goal is to 
increase system capacity by transforming the way that infrastructure is designed, 
constructed, and maintained. Through RlXT, the Department seeks to develop 
and deploy innovative methods and technologies that will significantly improve 
infrastructure durability, extend its life, andsignificantly reduce its long-term 
costs, in all transportation modes. This RD&T strategy will be advanced through 
research in two key areas: preserving thexisting infrastructure, and improving 
infrastructure durability and characterizingmaterials. 

Preserving Existing Infrastructure 

This research area seeks to develop and deploy improved technologies and 
methods for infrastructure rehabilitation,Xntenance, and repair. The primary 
RD&T programs that will support this arefietween 2006 through 2010 are 
described below. ~ 

__ 

FAA 

Airport Technology Research - CapacitjTllhevelops standards and guidance 
materials for airport design, constructionznd maintenance to ensure the cost- 
effectiveness of aircraft runways, taxiways: and aprons. The program will 
develop pavement design standards to provide manufacturers with the 
assurance of the compatibility of their a m  on airports throughout the world; 
provide airport operators with precise cornstimates for permitting new aircraft 
operations on their facilities; and ensure-t the Federal funds invested in 
rebuilding or strengthening runways a r e a e d  prudently. This procram will also 
S U D D O ~ ~  the RD&T Strateav for Global CGKectivitv. 

FHWA ~ ~- 

Alkali-Silica Reactivity (Pavement R&Da_n_dtrucfures R&D). Conducts research 
and implements technologies to addressthe problem of cracking and eventual 
failure of concrete in bridges, pavemenkand other structures due to silica and 
alkali reaction in portland cement. R e s e m  will contribute to the durability and 
preservation of concrete pavements andstructures 

Asphalt and Asphalt Reclamation (Pavement R&D). Focuses on building and 
rehabilitating pavements to perform betterand last longer without disrupting the 
local communities and regional e c o n o m m a t  depend so heavily on the 
highway system. __ 

Steel Bridge Testing (Sfrucfures RBD). Yields new information on the testing of 
steel bridges using nondestructive t e c h m y .  Research results will contribute 
to steel bridge preservation and durabi l i ty .  

Congestion 
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FRA 

Track and Structures. Conducts research on rail inspection techniques, material 
and component reliability, track and structure ~ design and performance, and track 
stability data processing and feedback incooperation with the railroad industry 
and suppliers. The program will addressautomated systems for rail defect 
detection, high-speed video joint bar inspection, and track geometry inspection; 
and conduct testing and evaluation on thesafety performance of new products 
(such as composites and nanotechnologKs) to support the development of 
appropriate engineering guides before the7r widespread use. This proqram will 
also S U D P O ~ ~  Safetv RD&T Strateav 1. 

~ 

~ 

FTA ~~ 

Identify Solutions fo Improve Transif lnfrasfrucfure Maintenance (Improve Capital 
and Operating Eficiencies). Conducts research on improved inspections and 
integrated maintenance systems for publictransportation ~ and the use of GIS to 
track infrastructure assets. 

_ _  

Table 4-3. Milestones for Preserving Existing Infrastructure 

Research nondestructive testing methods 

Guidance for reducing the effects of ASR on new aExis t ing structures 
and pavements ~ 

Develop technologies to advance asphalt pavementrecycling and related 
pavement reclamation ~ 

Improved technology for detecting small defects in 3GGl bridges 

- 
~ 

~~ 

Alkali-Silica Reactivity ~ 

~~ 

Asphalt and Asphalt Reclamation 
~ 

Steel Bridge Testing 

Track and Structures ~ 

Identify Solutions to lmprove Transit lnfrastructure M a m c e  

~ 

Improved track inspection and integrated maintenaKsystems 

I x  X 

I 
I x  

lmpro ving Infrastructure DurabiIit@7Zid Characterking Materials 

DOT research in this area explores p o t e 5 1  advances in the materials and 
methods used in the construction of airportand highway pavements, highway 
bridges, and railroad track and s t r u c t u r e m e  primary RD&T programs that will 
support this area between 2006 through-ZU’tO are described below. 

FAA ~ 

Airporf Technology Research - CaPacityDevelops standards and guidance 
materials for airport design, const ruct ion id maintenance. (See “Preserving 

~~ ~ 
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Existing Infrastructure” above.) This Droqijm will also support the RD&T Strateqy 
for Global Connectivitv. 

~ 

FHWA ~ 

Asphalt Research Consortium (Pavement R&D). Focuses on research in flexible 
pavements and on extending the life cyck of asphalt. This research consortium 
will be led by the Western Research Institute in Laramie, Wyoming. 

Exploratory Advanced Research (Corporate Activities). Addresses longer-term, 
higher-risk research with potentially dramatic breakthroughs for understanding 
the characterization of materials used in highway infrastructure. This proqram 
will also su~por t  Reduced Congestion FJXT Strateqies 3 and 4, Safety RD&T 
Strategy 1, and Environmental RD&T Strateqy 1. 

Fundamental Properties of Asphalt (Pavement R&D). Promotes innovative 
technologies that will improve pavemenmability, - extend service life, and help 
reduce costs. ___ ~ 

High-Performing Steel Bridge (StructuresR&D). Demonstrates the application of 
high-performance steel in the construction-and rehabilitation of bridges. This 
research will contribute to improving thediirability of steel bridges. 

lnnovative Bridge Research and Deployment (Structures R&D). Promotes, 
demonstrates, evaluates, and documentsthe application of innovative designs, 
materials, and construction methods in theconstruction, repair, and rehabilitation 
of bridges and other highway structures7Fogram activities will include research 
and deployment of high-performance coE56te bridge technology. 

lnnovative Pavement Research and DepKymenf (Pavement R&D). Researches, 
develops, demonstrates, promotes, supports, and documents the application of 
innovative pavement technologies, specifications and test methods, and 
practices. Activities will include the dev-ment and deployment of new, cost- 
effective, and innovative designs, materiax, and practices to extend pavement 
life and performance; promotion and u s e m  proved engineering design criteria 
and specifications; and use of acceleratmonstruction techniques to increase 
safety and reduce construction time. 

Long-Term Bridge Performance (Structuis R&D). Provides performance data on 
in-service bridges monitored for at IeastEyears. Highway agencies will use this 
data to make informed decisions on-aTT-ts of bridge design and 
performance and to construct bridges to-meet future needs. 

Long-Term Pavement Performance. A n i s  questions on “how” and “why” 
pavements perform as they do. The program will continue to gather and process 
data describing the structure, service c m o n s ,  and performance of more than 
2,400 pavement test sections in North A m c a  for use by highway engineers in 
making decisions leading to more cost-effective and better performing 
pavements. ~ 

~ 
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Seismic Research (Structures R&D). Studies the vulnerability of the Federal-aid 
system and other surface transportation systems to seismic activity. The 
program will develop and implement cost-effective methods to reduce 
vulnerabilities and conduct seismic r e s e x ,  including upgrades to earthquake 
simulation facilities as necessary to carryout the program. 

Strategic Highway Research Program 117Gorporate Activities). Conducts 
concentrated, results-oriented applied research focused on solving the top 
problems in the area of highway safety,reTiability, capacity, and renewal. j%J 
proqram will also sup~or t  Reduced Connestion RD&T Strateqies 1 and 4 and 
Safetv RD&T Strateqv 1. 

- 
~ ~ 

Ultra-high-performance Concrete DemonBrations (Structures R&D). 
Demonstrates the use of a steel-fiber-rezorced reactive powder concrete with 
over twice the compressive strength of high-performance concrete. This work 
will yield data leading to important new structural ~ innovations in highway 
transportation. ____ 

Wood Composite Materials (Sfructures KD). Explores innovative applications of 
wood composite materials in transportation structures. The program will exploit 
the demonstrated potential of wood composite products as an alternative method 
of providing low-cost, extremely d u r a b l e z d  environmentally sensitive material 
for building and repairing bridges and ro-ay appurtenances. 

F M  

Track and Structures. Conducts research on rail inspection techniques, material 
and component reliability, track and structure design and performance, and track 
stability data processing and feedback incooperation with the railroad industry 
and suppliers. The program will addresstomated systems for rail defect 
detection, high-speed video joint bar inspection, and track geometry inspection. 
This Drouram will also sumotf Safetv RE37 ~ Strateuv I. 

OST ~ 

Preparing Infrastructure for the Impacts--Climate Change. Through the 
crossrnodal DOT Center for Climate Change, conducts regional research on the 
impacts of climate change on transportaEn infrastructure. This effort will 
consider such conditions as a rise in sea revels, more extreme temperatures, and 
increases in severe weather events a n d x s e d  on this assessment, develop 
recommendations for transportation planners and engineers. This activitv will be 
funded throuah other operatinq administEKon RD&T Droqrams and does not 
amear in the fundinq tables in A p p e n & x T  

~~ 

Strategic RDBT Plan: 6126106 51 
DRAFT: Do not quote or cite 



RD8T to Reduce System Congestion 

Improved classification system for fly ash in concrete- 

Recommendations for use of retarders to control s e m  concrete 

Develop improved asphalt binder technologies for TmFoved pavement 

Guidelines for controlling strong chaotic motionsin--stayed bridges 

I 

Fundamental Propedies of Asphalt - 

performance ~- ~ 

One Coat Paint System 

- 

High-Performing Steel Bridge 
~- 

Table 44.  Milestones for Improving Infrastructure Durability and 
Characterizing Materials 

__ 
~ 

X 

X 

mprove paving materials 

Laser shearography system for detection of c rackWncre te  
Nuclear system for nondestructive measurement ofcmTjrides in concrete 
Fiber optic sensor for internal relative humidity of 6K?ete 
Guidelines for preventing delayed ettringite formation in concrete 

Guidelines and code changes for advanced we ld ingmsses  
100-year, permanent paint system 
Modem fracture control plan to guide fabrication an@flZntenance of bridges 
Designers guide for efficient use of high-performanEG6eI 

Revisions to Bndge Design Code for lightweight, vemigh strength concrete 
Improved practices to enhance the quality of high p m a n c e  ~ concrete 
bndge decks ~ ~ 

Design manual on geosynthetic reinforced soil techn56gy 

Develop and implement quality assurance technologies 
Guidance for minimizing moisture damage in asphamavements 
Guidance for the use of modifiers and additives inasphalt paving 
Information and models for “next generation” p e r f o m  prediction 
Guidance for optimizing pavement surface charac-s 
Develop and deploy improved material t e c h n o l o g l e r  
Identify and implement material recycling t e c h n o l o g F  
Improved material selection and design systems 

Long-Term Bridge Performance - 

~ 

lnnovative Bridge Research and Deployrnenf 
- 
- 

lnnovative Pavement Research and Deployment 
- 

~ 

~ 

FY 09-10 

Y 

X 

X 

X 

X 
X 

X 

~ __ 
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__ 

evelop database and supporting documentation - 

Design details to accommodate seismic behavior a w e s i g n  of prefabricated 
segmental bridge piers for accelerated bridge consfiijction in seismic regions 
Design criteria for protection of bridges against earthquakes __ ~ and other 

FY 07-08 FY 09-10 

X 
X 

X 

X 

X 

X 
X 
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Advance Use of Next Generation Technologies and 
Combinations of Modes 

~ 

This RD&T strategy focuses on the development and introduction of advanced 
technologies and concepts that will significantly improve the capacity, efficiency, 
and performance of the transportation nework. Over the next five years, the 
Department will implement this strategythrough research in two areas: 
rnultimodal and intermodal transportation, and next generation technologies and 
systems. ~ 

~ 

Multimodal and Intermodal Transpodation 

An important activity for the Department is to conduct research leading to an 
integrated and interconnected transportation system that meets the needs of a 
growing economy and is efficient, acces-e, and cost-effective for both 
passengers and freight. The primary R N p r o g r a m s  that will support this area 
between 2006 through 2010 are describiX6elow. 

Emerging Research Priori 

FHWA ~ 

Advanced Travel Forecasting ProcedureSProgram (Planning and Environment). 
Continues deployment of the TransportaEn Analysis Simulation System 
(TRANSIMS) as a planning tool. The prowam will develop additional 
applications and uses of the TRANSIMmde l .  This program will also support 
Reduced Conqestion RD&T Strateqv 4. 

Electronic Freight Management (ITS JPCj-Focuses on improving the operational 
efficiency, productivity, and security of thee igh t  transportation system. The 
program will implement a common electronic information transfer protocol and a 
message portal to provide access to shipment information for all supply chain 
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partners in real time. This program will also ~ S U P P O ~ ~  Reduced Congestion RD&T 
Stratenv 4. ~~ 

__ 

Integrated Corridor Management SysfemmTS PO). Assists agencies in 
implementing Integrated Corridor 0pera-s through support for analytical tools, 
approaches, and technical standards. The program will demonstrate the value of 
Integrated Corridor Management for operating and optimizing an entire system 
as opposed to individual networks. Thisroaram will also sup~ort Reduced 
Congestion RD&T Strateav 1. 

~ 

Surface Transportation Environment andPIanning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surfaceansportation and the environment. 
Research in this area will advance the stateof the practice in multimodal and 
intermodal transportation planning. ThisDroaram will also S U D D O ~ ~  Reduced 
Conaestion RD&T Strateaies 1, 4, 5.  a n i a f e t v  RD&T Strateav 1 ; the RD&T 
Strateav for Global Connectivitv: and Enionmental ~ RD&T Strateqies 1 and 2. 

~ 

OST ~ 

Freight and Logistics. Supports the NatioXFreight Action Policy and 
Departmental priorities related to port an i re ight  capacity issues. In particular, 
this effort will engage the freight communTy, both public and private, in 
developing and implementing solutions forour freight capacity challenges and 
reducing the environmental impacts of f rGht ,  and will support the President's 
Ocean Action Plan. 

~ 

__ 

RITA 

Appalachian Inland Ports Feasibility. A d x s s e s  the feasibility of creating a 
system of inland ports and distribution cE?Jifs in Appalachia. This project will be 
carried out by the Appalachian RegionalCommission ~ under a grant managed by 
RITA and funded by FHWA. 

- 
~ 

National Cooperative Freight Transpodax Research Program. Awards 
contracts and grants for research on c r i t m  freight transportation issues through 
an FHWA-funded program admin is te remhe National Research Council. 
Among other topics, the program will a e S s  techniques for estimating the 
public benefits of freight transportation projects, approaches for calculating the 
contribution of truck and rail traffic to congestion, use of technology to increase 
the capacity of truck-only highway IanesFand freight transportation research 
needs in all modes. 

~ 

~ 
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Table 4-5. Milestones for Multimodal and lntermodal Transportation 

non-motonzed modes for tracking and simulating travelers on a 
second-by-second basis 
Use multiprocessor and Wbit computer technology to simulate 

Demonstrate and test the functionality and economic benefits of 
information transfer Drotocol 

Integrated Corridor Management 

e practice in multimodal and internodal 

Next Generation Technologies and Systems 

The goal of research in this area is to apply advances in information, 
communication, and other technologies to develop and introduce broad 
advances in aviation and surface transportation systems. The primary RD&T 
programs that will support this area between 2006 through 2010 are described 
below. ~ 

~ 

The goal of NGATS research 
throughput and capacity gains, 
productivity; and ensure a safe, se 

Major research areas incl 
vortex information to su 

achieve aviation 
s; increase service provider 

patible aviation system. 

fety management; wake 

IS an urgent need to 
and Timing System, 
arly all transportation 

Key Supporting RDBf Pr 
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FAA 

Center for Advanced A viation Systems Development (CAASD). Develops 
knowledge to produce a safer, more effickJt global air transportation system. 
Studies performed at the CAASD will comprise an essential component of FAA 
research, system engineering, and oper3iGns research, including efforts to 
identify and test technologies for worldwide application to air traffc management, 
navigation, communication, separation assurance, surveillance, system safety, 
and security. This proaram will also su@Gd Reduced Conaestion RD&T 
Stratenv 4. ~~ 

- 

National Plan for Transformation of Air Transpodation - Joint Program and 
Development Office (JPDO). Leads the development and implementation of the 
Next Generation Air Transportation System to increase the safety, capacity, 
efficiency, and security of US. air transpxation. The program will integrate 
capabilities across Federal agencies to m z t  defense, commerce, and homeland 
security requirements. This Droaram WE= ~ S U D D O ~  Reduced Conaestion 
RD&T Strateqv 1. 

FHWA 

Exploratory Advanced Research (Corporate Activities). Addresses longer-term, 
higher-risk research with potentially dramxc breakthroughs for improving data 
analysis techniques for system conditionand performance monitoring and for 
system operational assessment. This DMrarn will also support Reduced 
Congestion RD&T Stratenies 2 and 4, ~ 

Environmental RD&T Strateav 1. 
RD&T Strategy 1, and 

FRA 

High-speed Rail Corridor Planning. Prov8es funding to states for studies and 
analyses related to the development of m - s p e e d  intercity passenger rail 
corridors. (This program will be complernn  FY 2006). 

Nation wide Differential Global Positioninmystem. Continues ins ta I I a t io n of the 
NDGPS, which will provide precise pos i tKng and navigation information to 
ensure the safety and security of lives and property throughout the United States. 
(This program will be completed in FY 2m 

Train Control. Develops train control staiTGds and equipment for locomotives. 
In cooperation with railroads and supplie-the program will develop the 
interoperability standard and requirementsspecifications for next generation 
advanced train control systems using wireless communication, GPS, and 
advanced microprocessor techno logks .Ts  ~ Droararn will also s u ~ ~ o r t  Safetv 
RD&T Strateqv 1. ~ ~ 

OST 

Navigation and Spectrum Policy. SupportThe formulation of positioning, 
navigation, and spectrum policy and l h m a n  management and use of the 
GPS. This effort will fund DOT'S share oZupport for operation of the National 
Space-Based Positioning, Navigation anmming  (PNT) Coordination Office, 
develop long-term implementation plansmntegrated PNT technologies, and 
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Investigate and expand use of GPS and advanced navigation systems 
National Plan for Transformation of Air Transportation ~ 

___ 

~ Exploratory Advanced Research ~~ 

Explore data analysis techniques for system condition and performance 

Explore and develop enabling network and sensorEnologies, 
monitoring 

modeling capabilities, and systems analysis techniques, e.g., 
TRANSIMS ___ 

Train Control 
Navigation and Spectrum Policy 
Commercial Remote Sensing 

~ 

~ 

~ ___ 

~ 

examine potential transportation applications for space-based technologies. This 
pronram will also sumort Reduced Conqestion RD&T Strategy 4, Safetv RD&T 
Strateqv 1, and the RD&T Stratenv for Global ~ Connectivitv. 

X X 

X 

X 

RITA 

Commercial Remote Sensing Products and Spatial Technologies. Develops a 
policy for new applications of commercia&mote sensing and spatial information 
technologies for national infrastructure development and construction. The 
program will carry out major national initiatives to implement the policy, including 
validating new methods, tools, and systems for cost-effectively monitoring the 
quality of infrastructure construction and assessing infrastructure condition; 
developing and verifying new applicationzof integrated remote sensing and 
spatial information technologies for mitigating freight congestion and increasing 
the capacity of freight flows through i n t e r n a l  systems; and developing new 
service applications for corridor planningand decisionmaking to reduce the time 
and costs required for completing envir6Eiental and transportation impact 
assessments. ____ 

Table 4-6. Milestones for Next Generation Technologies and Systems 
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Improve the Planning, Operation, and Management of 
Transportation Services and Kssets 

One necessary factor in reducing transp5ation congestion is to plan, manage, 
operate, and finance surface transportaKand aviation services in a more 
efficient and cost-effective manner. In pxcu la r ,  work in three research areas 
will advance this RD&T strategy over thenext five years: improving efficiency of 
operations and investments; improving transportation planning and 
decisionmaking; and promoting innovations in transportation finance. 

fmpro vhg EHciency of Operations-and in vestments 

Research in this area seeks to improve tFe efficiency of aviation and surface 
operations, the quality of transit servicesxnd the effectiveness of public 
investments in radionavigation sys tems.Te primary RD&T programs that will 
support this area between 2006 through 2010 are described below. 

FAA 

Advanced Technology Developmenf anflrototyping. Improves the efficiency of 
aviation operations through the followingactivities: 

= Airspace Management Laboratory-Will provide decision support capabilities 
to national, regional, and local airspacesystem management specialists and 
develop and implement information management systems to improve the 
end-to-end integrity of post-operationrdata. This proqram will also support 
Reduced Conqestion RD&T Stratenvl. 
System Capacity Planning and Impro-ment-Will provide measurement 
tools, procedural recommendations, technologies, and problem-solving 
methodologies to enhance capacity and alleviate aviation system congestion, 
delays, and operational ineff icienciemis proqram will also support 
Reduced Conqestion RD&T StrategvT 

= 

Center for Advanced Aviation Systems Development. Develops knowledge to 
produce a safer, more efficient global airtransportation system. Studies will 
comprise an essential component of FWesearch, system engineering, and 
operations research, including efforts to identify and test technologies for 
worldwide application to air traffic management, navigation, communication, 
separation assurance, surveillance, system safety, and security. This program 
will also SUP DO^^ Reduced Conqestion RD&T Stratenv 3. 

Weather Program. Strives to reduce thenumber of accidents associated with 
weather and to minimize the impacts of adverse weather events on NAS 
operational capacity. Research will increase safety and capacity by developing 
new technologies for providing accurate,Kcessible, and efficient weather 
observations, warnings, and forecasts, Thisproqram will also S U D P O ~ ~  Safetv 

~~ 

~~~ RD&T Stratenv 1. ~ ~~ 

Congestion 
Reduction 
RD&T 

Reduce Surface, 
Freight, and 
Aviation 
Congestion 

and Improve 
Durability 

a Advance Use of 
Next Generation 
Technologies and 
Combinations of 
Modes 

0 Improve Planning, 
Operations, and 
Management 

0 Improve Services 
for Underserved 
Areas and 
Populations 

Advance the 
Transportation 
Workforce and 
Research 
Capability 

Extend System Life 

~ ~~ 
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~ 

~ FHWA ~~ 

Advanced Travel Forecasting ProcedureDrogram (Planning and Environment). 
Continues deployment of TRANSIMS as aplanning tool. This program will 
develop additional applications and usesofRANSlMS and will demonstrate 
methods to analyze the effect of operational improvements on travel demand. 
This Droqram will also su~por t  Reduced Conqestion RD&T Stratenv 3. 

Electronic Freight Management (ITS JPO]TFocuses on improving the 
operational efficiency, productivity, and security of the freight transportation 
system. The program will implement a cBmmon electronic information transfer 
protocol and a message portal to provideaccess to shipment information for all 
supply chain partners in real time. This DToaram will also support Reduced 
Conaestion RD&T Strateqv 3. 

._ 

Exploratory Advanced Research (Corporafe Activities). Addresses longer-term, 
higher-risk research with potentially drarGtic breakthroughs in innovative 
financing of fully automated intermodal transportation systems. This proaram will 
also support Reduced Conqestion RD&iStrateaies 2 and 3, Safetv RD&T 
Strateav 1. and Environmental RD&T S-av 1. 

Multistate Corridor Operations and Management (ITS PO). Promotes regional 
cooperation, planning, and shared implefientation of programs and projects to 
improve transportation system managemE and operations. Program goals will 
be accomplished through multistate cooFative agreements, coalitions, and 
other arrangements. _____ ~ 

Surface Transpodation Environment andPanning Cooperative Research 
Program (Planning and Environment). FE ises  on improving understanding of 
the complex relationship between surfacXansportation and the environment. 
This proqram will also support Reduced Conaestion RD&T Strateaies 1 ~ 3, 5, and 
6; Safetv RD&T Stratenv 1: the RD&T StXeav for Global Connectivity; and 
Environmental RD&T Stratenies 1 and 2. 

FTA ~ 

Identify Best Practices and Technologiestolncrease Transit Ridership (Increase 
Transit Ridership). Identifies best p r a c t i c i n d  technologies to increase transit 
ridership, barriers to adopting these p r a c 5 s  and technologies, and solutions for 
overcoming them. The program will deiZEtrate and evaluate methods, 
techniques, and technologies to increaseTdership and identify best practices for 
improving transit services across the c o W v .  This proaram will also S U D D O ~ ~  
Reduced Conaestion RD&T Strateav 1. 

- 

Identiw Methods and Technologies fo ImprOve Transit Operational Efficiency 
(Improve Capital and Operating Efficiencies). Researches and demonstrates 
methods to improve bus and heavy-rail erciency. Examines operational delivery 
strategies, such as Bus Rapid Transit, wTiij3-1 involve fleet operations and 
Intelligent Transportation Systems. ThisDroclram ~ will also sumort Reduced 
Conaestion RD&Tra teqv  1. ___ 

~ 

60 Strategic RD&T Plan: 6120106 
_____ 

_____ _____ 

DRAFT: Do not quote or cite - 



RD&T to Reduce System Congestion 

OST 

Aviation and lnternafional Policy. Conducts policy research to support DOT'S role 
in promoting the U.S. aviation industry. Among other activities, the program will 
update a study examining airport access issues, particularly access to gates and 
terminal buildings, and their effects on theoperating and competitive structures 
of the airline industry. This proqram will also sur>r>ort Reduced Conqestion RD&T 
Stratenv 5 and the RD&T Stratenv for Global Connectivitv. 

Economic and Strategic Analysis. Analyzes the economic implications of public 
and private ownership and operation of transportation systems. In this research 
area, the program will assess the aggregate costs and benefits of transportation 
infrastructure investments and develop productivity estimates for each 
transportation mode. This program will also support Reduced Conqestion RD&T 
Strateqv 1. ~ 

Navigation and Spectrum Policy. Supports the formulation of positioning, 
navigation, and spectrum policy and the cxlian management and use of GPS. 
The program will support the planning andevelopment of the Federal 
Radionavigation Plan and updates to the Federal Radionavigation System to 
account for new GPS signals, advances inaugmentation systems, and 
enhancements to ground-based radionamtion aids. This Droqram will also 
S U D D O ~ ~  Reduced Conqestion RD&T Strateav 3, Safety RD&T Strateqv 1, and the 
RD&T Strateav for Global Connectivitv. ~ 

Table 4-7. Milestones for Improving Efficiency of Operations and 
Investments 

Analyze, deploy, and enhance traffic data and metrics products 
Analyze and enhance decision-support tools 

- 

Modeling and simulation of new large aircraft groundovements 

Develop and make available electronicall I aEva lue  weather 

~~ 
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U s e  simulation technologies to understand the im@EfZoperational 
improvements on the demand for travel 

Demonstrate and test the functionality and economicbenefits of 
information transfer protocol 

Exploralory Advanced Research 
Policy research, including Economic Impact Analyssofighway 
Investment and Congestion on Business L o g i s t i c s ~ s  
Explore innovative financing alternatives for surfacetransportalion 

~ 

~ 

~ 

Electronic Freight Management ~ 

~ 

~ 

~ 

Multistate Conidor Operations and Management 
Surface Transportation Environment and Planning C o o i v e  ~ Research 

- 

Improved understanding of the relationship betwe-nsportation and 
the environment 

Identify best practices for ridership improvement 

Collect and make available geospatial data 
Develop parameters for shared-use-track dernonstirnns 

Identify Methods and Technologies to lmprove Transit*tionaI Efficiency 

- 
Aviation and International Policy 
Economic and Strategic Analysis 
Navigation and Specfrum Policy ~ 

~ 

~ 

~ 

~ 

Improving PIanning and DecisioEmxng 

RD&T activities in this area address theimprovement of transportation models 
and other decisionmaking tools; their moreeffective use in the planning process; 
and broadening stakeholder participationintransportation planning and 
decisionmaking. The primary RD&T promms that will support this area between 
2006 through 2010 are described below-- 

FHWA 

Advanced Travel Forecasting Proceduresrogram (Planning and Environment). 
Continues deployment of TRANSIMS as-anning tool and develops additional 
applications and uses. This program w imve lop  methods to include time of day 
in the modeling process, thereby improvmthe model’s capability to respond to 
the effects of congestion on travel demand. This Droararn will also s u ~ ~ o r l  
Reduced Conaestion RD&T Strateqv 3.- 

Center for Environmental Excellence (=ng and Environment). Assists states 
in planning and delivering environrnentamund surface transportation projects. 
The center will provide technical assistaanformation on best practices, and 
training in the use of tools and decisionmxng processes. This program will also 
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support Reduced Congestion RD&T Strateny 6 and Environmental RD&T 
Strateqies 1 and 2. 

Strategic Highway Research Program I/ (Corporate Activities). Conducts 
concentrated, results-oriented applied research focused on solving the top 
problems in the area of highway safety, rxability, capacity, and renewal. This 
program will also support Reduced Conqestion RD&T Strateaies 1 and 2 and 
Safety RD&T Strateqv 1. 

Surface Transportation Environment andmanning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surfacxransportation and the environment. 
This Drogram will also support Reduced Conaestion RD&T Strategies 1, 3, 5. and 
6; Safety RD&T Stratew 1; the RD&T S m e w  for Global Connectivity; and 
Environmental RD&T Strateqies 1 and 2. 

Transportation, Economics, and Land E S y s t e m  (TEL US) (Planning and 
Environment). Helps MPOs and State DOTS develop their transportation 
improvement programs and carry out other transportation planning 
responsibilities. A fully integrated information management and decision support 
system, TELUS will help states and MP(3sassure public participation in the 
transportation planning process. ~ 

FTA 

Identify Practices and Technologies to Control Capital and Operafing Costs 
(Improve Capital and Operating Efficiencies). Identifies practices, methods, and 
technologies to improve risk managemeSif,analyze capital cost variables, 
improve design and control methods, and identify appropriate standards. This 
program will also examine alternative deKery providers, costs of technology 
adoption, and improved planning rnodels ih is  program will also s u ~ ~ o r t  the 
RD&T Strateav for Global Connectivitv. 

Table 4 8 .  Milestones for Improving Planning and Decisionmaking 

Research Product o 

Advanced Travel Forecasting Procedures ( T R A N S W C  
Use simulation technologies to understand the impacfof travel, by time 
of day, on overall mobility 

Promote the advancement of Context Sensitive Solutions 
Identify and promote technology and geospatial innovations 

Cenfer for Environmental Excellence 

- 
Strategic Highway Research Program I /  
Surface Transportation Environmenf and Planning &operati6 Research 

Develop andlor support accurate models for evaluam transportation 
control measures 
Develop indicators of economic, social, and environ6nlal 
performance of transportation systems to facilitate alternative analysis 

~ 

~ 

FY 07-08 

X 

X 
X 

X 

X 

FY 09-10 

X 

X 
X 

X 

X 

___ 

Strategic RDBT Plan: 6120106 63 
DRAFT: Do not quote or cite 



RD&T to Reduce System Congestion ~ 

Establish Center for Transit-Oriented D e v e l o p m e n t  
Center for Excellence in Project Finance 
Economic and Strategic Analysis 

~ 

- 
~~ 

Provide enhanced tools and methods for technicalpiiiining 
Develop improved models of the performance of biFjkrat ions 

X X 

Demonstrate application of enhanced information systems to 
engineering 
Develop voluntary industry standards 

~ ~ 

~ 

X 

X X 

Promoting lnno vations in Transpoxtion Finance 

This research addresses innovative mechanisms for financing transportation 
services and improvements, including puic-private partnerships and user fees. 
The primary RD&T programs that will support this area are described below. 

FTA 

Identify Practices and Technologies fo Control Capital and Operating Costs 
(Improve Capital and Operating Eficiencl5s). Identifies practices, methods, and 
technologies to improve risk managemernanalyze capital cost variables, 
improve design and control methods, andidentify appropriate standards. This 
proaram will also sumort the RD&T Strateav for Global Connectivitv. 

OST 

Center for Excellence in Project financexupports State DOTS in the 
development of transportation project f i n i e  plans and oversight tools. The 
center will develop and offer training in state-of-the-art financing methods through 
an FHWA-funded grant managed by OST. 

~ 

~ 

Economic and Strategic Analysis. AnalyzXthe economic implications of public 
and private transportation policy issues. This program will advance the 
Department’s understanding of the barriersto public-private partnerships and 
other innovative financing techniques. TEDroaram will also su~por t  Reduced 
Conaestion RD&T Strateav I. 

Table 4-9. Milestones for Promoting lnnovations in Transportation Finance 

~ 
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Improve Transportation Services for Underserved Areas 
and Populations 

Improving mobility for traditionally u n d e r w e d  areas and populations is a core 
Departmental priority. This RD&T strategy will involve research in two major 
areas: improving access for the elderly, people with disabilities, and other 
transportation-disadvantaged populations; and improving transportation in rural 
areas and small communities. 

Improving Access for Transportatm-Disadvantaged Populations 

RD&T programs in this research area s e x t o  improve mobility and accessibility 
through technology applications and servze coordination. The primary RD&T 
programs that will support this area b e t w i n  ~ 2006 through 2010 are described 
below. ~ 

~ 

FHWA 

Mobilify Services for All Americans (/TSJPO). Builds upon several past and 
current DOT-led activities to increase mo6ility and accessibility for the 
transportation disadvantaged and the general public. The program will achieve 
more efficient use of Federal transportation funding resources through 
technology integration and service coormt ion.  

FTA 

Identify Solutions to Provide Public Transportation for Targeted Populations 
(Increase Transif Ridership). UndertakesTsearch to determine how to expand 
transit services to elderly and mobility-immred populations, with an emphasis on 
using existing systems. The program w m s o  research methods to improve 
coordination of human services and examine ~ technologies to improve 
accessibility. 

__ 
OST ___ 

Aviation and International Policy. Conducts policy research to support DOT’s role 
in promoting the aviation industry. In thisresearch area, the program will 
research space requirements, maneuvemneeds, reach ranges, and other key 
factors for occupied power wheelchairs and scooters used in airports, terminals, 
and other facilities. This proqram wll i i m p p ~ r t  Reduced Conqestion RD&T 
Strateav 4 and the RD&T Strateqv for G66Gl Connectivitv. 

Safety, Energy, and Environment. Conducts policy research to support the 
formulation and recommendation of Departmental policies, plans, and guidelines 
related to public health and safety. T h e g r a m  will update a plan providing 
strategies for improved senior safety aXEi6bility and fund the fulfillment of 
DOT’s responsibilities under ExecutiveOrder No. 13330 on Human Service 
Transportation (“United We Ride”), inc luKg policy development and 
demonstration and testing of new t e c 5 n i e s .  This program will also support 
Reduced Conqestion RD&T Strateqv 1, Safety RD&T Strateqv 1, and 
Environmental RD&T Strateqv 1. 

____ ~ 

Congestion 
Reduction 
RD&T 

Reduce Surface, 
Freight, and 
Aviation 
Congestion 

and Improve 
Durability 

rn Advance Use of 
Next Generation 
Technologies and 
Combinations of 
Modes 

Improve Planning. 
Operations, and 
Management 

rn Improve Services 
for Underserved 
Areas and 
Populations 

0 Advance the 
Transportation 
Workforce and 

rn Extend System Life 

Rpspnrrh 
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Table 4-1 0. Milestones for Improving Access for Transportation- 
Disadvantaged Populations ~ 

Research Product or Information G 

Facilitate access to public transpotlation for persons with disabilities 
- 

Assess reverse commuting programs - 
Demonstrate transit vehicle guidance technology to-ove accessibility 
Enhance coordination of human services t r a n s p o r n  providers 
Establish and support National Technical Ass i s tansn le r  for Senior 
Transportation 

~ 

Awafion and lnfernational P o k y  
Safety, Energy, and Environmenf ~ 

FY 09-1 0 

X 

Improving Tramporfation in Rural Areas and Small Communities 

This research addresses the many transportation issues facing rural areas and 
small communities, including the need foEmprovements in rural transportation 
planning, infrastructure, and transit services. The primary RD&T programs that 
will support this area between 2006 thro= 2010 are described below. 

FHWA 

Center for Transportation Advancementd  Regional Development (Planning 
and Environment). Assists in the development of small metropolitan and rural 
regional transportation systems that areresponsive to the needs of businesses 
and local communities. The program wilkiiccomplish its goals through 
comprehensive training, education, and research activities. This Droaram will 
also s u ~ ~ o r t  Reduced Conaestion RD&TSTrateav ~ 6. 

~ 

Rural Interstate Corridor Communicafions (ITS PO). Aims to improve 
communications services in rural communities. The program will assess the 
feasibility of installing fiber optic cabling and wireless communication 
infrastructure along rural multistate Intefsfate System route corridors. 

Surface Transportation Environment andmanning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surfamnsportat ion and the environment. In 
this area the program will support researchnitiatives to improve transportation in 
rural and small communities. This Prwram will also sup~ort Reduced 
Conaestion RD&T Strateaies I, 3, 4, and 6: Safetv RD&T Strateav 1; the RD&T 
Strateav for Global Connectivitv; and Enxonmental RD&T Strateaies 1 and 2. 

~ 
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FTA 

ldentify Cost-Effective Solutions to Provim Rural Transporfation Services 
(Increase Transit Ridership}. ResearcheEppropriate classifications of transit 
services in rural areas and logical appromes to provide these services. The 
program will identify parameters for appropilate transit vehicles for rural use. 

OST 

Aviation and International Policy. Conductspoiicy research to support DOT'S role 
in promoting the aviation industry. Studies the economic impact of air service in 
small communities. This Droaram will aEsupport Reduced Conqestion RD&T 
Strateav 4 and the RD&T Stratenv for Global Connectivitv. 

~ 

~ 

RITA 

Cold Region and Rural Transportation Research. Supports the development of a 
research facility for basic and applied research on surface transportation issues 
facing rural and cold regions. RITA willi%Ziage an FHWA-funded grant to the 
Western Transportation Institute at Montana State University to establish the 
facility in Lewiston, Montana. 

~ 

~ 

~ 

Rural Transporfation Research. Supports-research in rural transportation at the 
New England Transportation Institute inVVKte River Junction, Vermont. Funded 
by an FHWA grant and managed by R I K  the program will enhance economic 
development within the general activity o f r a l  transportation planning 

Rural Transporfation Research Initiative. Supports research on rural 
transportation issues at North Dakota State University's Upper Great Plains 
Transportation Institute. Research will becarried ~ out through a cost-shared 
FHWA grant managed by RITA. 

~~ 

~ 

Table 4-1 1. Milestones for ImprovingTKnsportation in Rural Areas and 
Small Communities 

- 

Enhanced knowledge of strategies to improve transpoitation in rural 
areas and small communities 

Demonstrate rural service solutions 
Identify improved transit vehicles for rural applications 

Cold Region and Rural Transportation Research 
Rural Transportation Research-Vermont _____ 

_____ 

ldentijl Cost-Effecfive Solufions to Provide Rural Transportafion Services 
___ ___ 

~ 

~~ 

~ 
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4dvance the Nation's Transportation - Workforce and 
Research Capability ~ 

~ 

This broad Departmental strategy, whichTJso cuts across all DOT goals, seeks 
to strengthen the foundation for the 21" century transportation system through a 
world-class transportation workforce a n d a t i o n a l  research capability. The 
strategy will emphasize research activitiemn four key areas: university research 
and education; cooperative and stakeho@Gr research; technical assistance and 
training; and DOT research facilities andexpertise. 

University Research and Education 

RD&T in this area supports university-based transportation research and 
education activities, including the Deparlrent's expanded University 
Transportation Centers Program. The supporting RD&T programs will include 
the following: ~~ 

FAA 

Aeromedical Research. Offers FAA National Research Council postdoctoial and 
senior research awards. Research interns at the Civil Aerospace Medical 
Institute will continue to work closely w i thent is ts ,  engineers, and physicians 
on research projects relevant to aerospace safety. This Droqram will also 
sup~or t  Safety RD&T S t r a t e q i w  

Joint Universify Program. Provides grantsfom FAA and NASA to the 
Massachusetts Institute of Technology, UFG State University, and Princeton 
University. Research will provide increaiknowledge and solutions in 
disciplines such as air traffic control theory, human factors, satellite navigation 
and communications, capacity issues in *traffic control, synthetic vision, and 
meteorological hazards. See Section 9 formore information about this research 
program. This program will be fundedthrounh other FAA research activities and 
does not appear in the fundinq tables in-endix C. 

Transportation Centers of Excellence Program. Improves aviation through unique 
consortia of Federal, university, and industry researchers. Funded through 
contracts, grants, and cost sharing, these consortia will work to improve aviation 
through shared resources, leveraged fun-g, and pooled talent. Section 9 
provides further details about the progra-his proaram will be funded throuqh 
other FAA research activities and does n o t b e a r  __ in the fundinq tables in 
Amendix C. __ ~ 

Congestion 
Reduction 
RD&T 

Reduce Surface, 
Freight, and 
Aviation 
Congestion 

and Improve 
Durability 

Advance Use of 
Next Generation 
Technologies and 
Combinations of 
Modes 

Improve Planning, 
Operations, and 
Management 

Improve Services 
for Underserved 
Areas and 
Populations 

Advance the 
Transportation 
Workforce and 
Research 
Capability 

Extend System Life 

~ ~~ 
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FHWA 

Eisenhower Fellowship Program. Seeks to attract the best and brightest minds to 
transportation research and the transporlSfion workforce. Encompassing all 
transportation modes, the program will award fellowships based on applicants’ 
academic achievements, recommendations, and likelihood of pursuing a career 
in transportation. ____ ~ 

Garrett A. Morgan Technology and Transporfation Education Program. Focuses 
on improving the preparation of elementary and secondary school students, 
particularly women and minorities, in sckrce, technology, engineering, and 
mathematics. The program will award grants to State and local educational 
agencies for internships, curriculum development, ______ and other activities related to 
transportation. ~ 

~~ 

Transporfation Education Developmenf Pilot Program. Seeks to train individuals 
at all educational levels for careers in transportation. This pilot program will focus 
on curriculum development for in-service professional development programs. 

FRA 

University Research Program. Competitively awards university research grants 
for work on challenging priority areas identified in the FRA Strategic Plan. The 
program will continue to fund university research using discretionary funds or in 
accordance with Congressional mandates_ See Section 9 for more information 
about the program. This Droqram will be funded throuqh other FRA research 
activities and does not amear in the fundinq ___ tables in Appendix C. 

RITA 

University Transportation Centers (UTCmogram. Invests in university-based 
centers of excellence to advance transpor’tation innovation, research, education, 
and technology transfer. RITA will continue to manage this FHWA- and FTA- 
funded program, for which SAFETEA-LU5uthorized an expansion from 33 to 60 
UTCs, 20 of which will be competitively selected. ~~ Section 9 provides details 
about the Department’s UTC program. 

Table 4-1 2. Milestones for UniversityResearch and Education 

Academic collaboration in Aeromedical research 
~ 

~~ 

Eisenhower Fellowship Program 
Garref Morgan Program ~ ~ 

Transportation Education Developmenf Pilot Program ~ 

FRA University Research Program 
Universilv Transootiation Centers Proaram 

~ 

~~ 

FY 0708  

X 

FY 09-io 

X 
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Cooperative and Stakeholder Research 

The Department provides support for a number of cooperative research activities, 
particularly those with State and local transportation agencies, airport operating 
authorities, and the transit industry. Duringthe ~~ next five years, specific RD&T 
programs will include: ~ 

FAA 

Airport Cooperative Research Program. Carries out applied research on 
problems that are shared by airport operSRng agencies and that are not being 
adequately addressed by existing research programs. Mandated by the Vision 
1 00-Century of Aviation Reauthorization Kcl, the program will be administered by 
the Transportation Research Board (TRBJ, with research projects selected by an 
independent governing board of airportmanagers and others appointed by the 
Secretary. See Section 9 for program ck%Ts. ~ ~ This Droclram will also s u ~ ~ o r t  
Environmental RD&T Strateav 2. __ 

~ 

FHWA - 

Sfafe Planning and Research. Encouragzstates to develop, establish, and 
implement RD&T programs that ant ic ipaxnd address transportations concerns 
before they become critical problems. Theprogram will give high priority to 
applied research on state or regional proTems, transfer of technology from 
researchers to users, and research for setting standards and specifications. 

FTA 

Transit Cooperative Research Program. Funds research on issues significant to 
the transit industry. Administered by t h e m B ,  the program will continue to 
emphasize local problem solving in transmanning, service concepts, vehicles 
and equipment, facilities, operations, h u m  resources, maintenance, and 
administrative practices. See Section 9.- 

Table 4-1 3. Milestones for Cooperative and Stakeholder Research 

Research Product or Information Gained FYO7-08 FYO9-10 

Airport Cooperative Research Program ~ 

Carry out applied research on airport safety, secuntyznvironmental X 
stewardship, administration, policy and planning, design, ______ maintenance, 
and operations _____ 

~ ______ 

State Pianning and Research ~~ 

Transit Cooperative Research Program 
__ 

Technical Assistance and Training- 

RD&T activities in this area address theprofessional capacity building of the 
transportation workforce through techniciassistance, training, technology 
transfer, and peer exchange. The primary RD&T programs that will support this 
area between 2006 through 2010 are d e g e d  below. 

__ - 
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~ 

FHWA 

Center for Environmental Excellence (Planning and Environment). Assists states 
in planning and delivering environmentally sound surface transportation projects. 
The center will provide technical assistance, information on best practices, and 
training in the use of tools and decisionmaking processes. This proaram will also 
support Reduced Conaestion RD&T Strateav 4 and Environmental Stewardship 
RD&T Strategies 1 and 2. 

Center for Transportation Advancement and Regional Development (Planning 
and Environment). Focuses on training, education, and research geared toward 
developing small metropolitan and rural regional transportation systems. The 
center will promote the use of innovative strategies to expand the capabilities, 
capacity, and effectiveness of regional transportation networks, including 
activities related to freight projects, transitsystem upgrades, roadways, bridges, 
and intermodal facilities. This program win also support Reduced Conaestion 
RD&T Strateav 5. 

~~ 

Freight Planning Capacity Building. Supports research, training, and education in 
freight planning at the State and local levels. Among other activities, the program 
will identify and disseminate best p rac t icdn  freight planning: provide 
opportunities for freight transportation staff to engage in peer exchange: refine 
data and analysis tools used to assess freight transportation needs: and facilitate 
relationships between governmental and-private entities. 

Local Technical Assistance Program (LTTP). Improves skills and knowledge of 
local transportation providers through traiiiing, technical assistance, and 
technology transfer. The program will continue to support 57 LTAP centers 
serving each state, Puerto Rico, and American Indian tribal government. 

National Highway Institute (NHI). Providegeadership and resources for the 
development and delivery of training and education programs to improve the 
quality of our highway system and its intermodal connections. Established in 
1970, the NHI will continue to provide training, resource materials, and 
educational opportunities to the surface transportation community to develop 
both core competencies and new skills. 

Professional Capacity Building (ITS JPO). Ensures that sufficient numbers of 
trained public transit, highway agency, and motor vehicle regulatory 
professionals are available to build, operate, and maintain an integrated, 
interoperable, and intermodal ITS infrastructure. The program will cultivate the 
next generation of transportation professionals and increase awareness of ITS 
benefits and deployment options among public-sector decisionmakers and 
industry. 

Surface Transporfation Congestion Relief Solutions Assistance and Training. 
Offers technical assistance and training to State and local transportation 
agencies. The program will work with agencies to improve their approaches to 
surface transportation congestion measurement, analysis, and project 
programming. 

~ 
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Surface Transporfation Environment and-Planning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surfaceransportation and the environment. 
The program will strengthen and advancestate, local, and tribal capabilities 
regarding the complex relationship between surface transportation and the 
environment. This proaram will also su~Fort Reduced Conqestion RD&T 
Strategies 1, 3,4, and 5; Safetv RD&T Strateqv 1; the RD&T Stratew for Global 
Connectivitv; and Environmental RD&T Strateqies 1 and 2. 

FTA 

lmprove the Capacity of the Transit lndustry and Workforce (Improve Capital and 
Operating Efficiencies). Promotes best practices ~ in transit workforce 
development. Among other efforts, the ~~ program ~ will continue to inform domestic 
transit agencies about technological opportunities available internationally. This 
proaram will also S U D D O ~ ~  the RD&T Strateav for Global Connectivitv. 

National Transif lnstifute. Develops and teaches new methods and techniques to 
improve transit workforce performance. The Institute will continue to conduct 
courses at sites nationwide on a variety of subjects, ranging from advanced 
technology and multimodal planning to FiSiGagement development and training 
effectiveness. ~ ~ 

RITA 

Technology Transfer Grant. Supports the creation of an Advanced Transportation 
Technology Center at Argonne NationaK5boratot-y. The center will conduct 
research and demonstration projects leading ~~ to the exchange of research results 
with the private sector and universities. 

-~ 

Table 4-14. Milestones for Technical74Gsistance and Training 

Research Product or Information G 

Problem-solving sessions on Federal environmenbE@slation, policies, 

Workshops on implementing SAFETEA-LU Environmental Review 
Process provisions 

~ 

___ 

~ 
~ 

Courses and workshops that improve freight profes%al capacity - 
___ 

~ 

._pL_ 

local Technical Assistance Program 
National Highway lnsiitute 
Professional Capacity Building 

- 
~ - 

Create ITS Learning Center 
~ 

~ 

FY 07-08 

X 

X 

X 

FY 09-1 0 

X 

~~ 
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Research Product or Information Gained--- 

Surface Transportation Congestion Relief Assistance aniraining 
Surface Transportation Environment and Planning C o o r n i v e  Research 

Strengthen and advance State, local, and tribal capabilities regarding the 
complex relationship between surface transportation and the environment 

ldentifv international transit best Dractices 
Improve the Capacity ofthe Transit lndusfry and Woi-RGK 

-. 

FYO7-08 FYO9-10 

X X 

X X 
~ 

National Transit lnstitufe ~ 

Technology Transfer Grant 
1 

~ 

~ 

DO J Research Facilities and Expeitise 

Within this RD&T strategy, this area i n c m s  RD&T activities supporting the 
maintenance, operation, and upgrading of the Department’s research, 
demonstration, and testing facilities. The primary RD&T programs that will 
support this area between 2006 througfi-Zm0 are described below. 

FAA 

Aeromedical Research - Civil Aerospace-edical Institute. Provides aerospace 
medical expertise across the full spectrum of aviation-related scientific, medical, 
and bioengineering disciplines. The I n s m e  will both modernize existing 
capabilities and expand into the revolutioxry ~ areas developed by basic medical 
research. 

William J. Hughes Technical Center. Supports FAA research facilities at the 
William J. Hughes Technical Center in s K o r t  of program goals. These 
centralized facilities will consist of aircraftTmAS systems, simulators, a 
communication systems laboratory, and Chuman factors laboratory. The Center 
will also be funded under the “Plant - RZDFacilities” line item of FAA’s budqet 
request. 

~ 

FRA 

Railroad Facilities and Test Equipment. Provides for the procurement, 
maintenance, and improvement of faciIitEand equipment used to test new 
railroad systems. The program will impEFresearch capabilities at FRAs 
Transportation and Technology Center, at the Volpe Transportation Systems 
Center, and at railroad research contra= and will also fund operation and 
maintenance of FRAs T-16 and T-18 t raxesearch instrumentation platforms, 
and their enhancements, to incorporateXdemonstrate new inspection 
technologies as an ongoing process to expedite deployment and beneficial return 
on research investments. ~ 

NHTSA ~ 

Vehicle Research and Test Cenfer. Sup- NHTSA’s safety research programs 
through vehicle and equipment test p r o c 5 e  development, testing, safety 

~ 
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performance criteria, and breakthrough research in crash prevention, crash 
protection, and integrated safety. Testing and research done at the center, which 
houses NHTSA’s anthropomorphic dummaboratory, will address such priorities 
as vehicle compatibility, rollover protection,driver distraction, and human injury 
research. ~~ 

.~ 
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5 RD&T to Enhance Global Connectivity 

Our transportation system is our lifeline to economic growth, freer trade, and 
greater cultural exchange. America's c S n u e d  economic prosperity depends 
on a strong and interconnected global transportation system. Toward this end, 
the Department will continue to liberalizeaviation markets worldwide, expand 
the capacity and efficiency of our freight transportation system, improve 
intermodal linkages, and ensure efficient trade movements across borders. 
The following RD&T strategy representsthe primary research topic in support 
of Global Connectivity: 

~ 

1. Conduct and sponsor research leadingto harmonized international 
standards, improved cross-border cornoration, and global leadership for 
U.S. transportation providers. 

The following sections summarize safety-search areas, emerging research 
priorities, and primary RD&T activities fomvancing these RD&T strategies. 
Appendix C shows anticipated funding l e x s  for supporting RD&T programs 
for FY 2006 through 2010. 

~ 

- 
~ 

for businesses that 
dependonan 
efficient supply chain 
and product 

Secretary Norman 
Minefa 

Harmonize Transportation StZCIards and Support 
Leadership for U.S. Transpornon Providers 

Critical outcomes for the Department's g m a l  connectivity goal are reduced 
barriers to trade in transportation goods Z d  services, enhanced competitiveness 
of U.S. transportation providers and maniacturers, and harmonized and 
standardized international regulatory anTE6iIitation requirements. Research in 
two primary areas will contribute to theseoutcomes and support the global 

- 
Global 
Connectivity 
RD&T 

Harmonize 
Standards and 

transportation industry development. ~ Leadership for 
connectivity RD&T strategy: internationa7Standards and coordination, and support 

U.S. 

International Standards and CoorCna tion 

To achieve the global connectivity goal axoutcomes, the Department 
incorporates support for harmonized international standards and decisionmaking, 
particularly with regard to transportation S e t y  and environmental issues, within 
a number of RD&T activities. The pr imamD&T programs that will support this 
area between 2006 through 2010 are d e a b e d  below. 

FAA 

Airporf Technology Research. Suppodsthedevelopment of pavement design 
standards that airports throughout the wd i3  need to accommodate new large 
aircraft. The International Civil A v i a t k n i n i z a t i o n  (ICAO) will use data from 
FAA's National Pavement Test Facility toxve lop  pavement standards for 

Transportation 
Providers 
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aircraft weighing in excess of a million pounds. This Droqram will also s u ~ ~ o r t  
Safetv RD&T Strateqies 1 and 2 and Refuced ~ Conaestion RD&T Stratesv 2. 

Environment and Energy. Develops, appws, __ and disseminates knowledge and 
tools in support of harmonized e m i s s i o m n d  noise-related certification 
standards, operational procedures, a n d e m e n t  technology. Through this 
program, FAA will continue to represenfthe United States on the ICAO 
Committee on Aviation Environmental Protection, which establishes and 
assesses the adequacy of international standards for aircraft noise and engine 
exhaust emissions. T h i s s u p ~ o r t  Environmental RD&T 
Strateaies 1 and 2. 

~ 

___ 

Fire Research and Safety. Develops tecKologies, procedures, test methods, 
and criteria to prevent accidents cause-hidden in-flight fires and fuel tank 
explosions. The program will support international standards and cooperation in 
several areas, including fuel tank protecKn, fire and smoke detectors, halon 
replacement, lithium battery fire h a z a r d m d  improved material fire tests. This 
proaram will also S U D D O ~ ~  Safetv RD&T ___ SKateaies 1, 2. and 3. 

~ 

* FHWA - 
Surface Transportation Environment anmanning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surfaceansportation and the environment. In 
this research area, the program will focus on improving surface transportation 
decisionmaking and coordination acrossirders. This proaram will also s u ~ ~ o r t  
Safetv RD&T Stratenv 1: Reduced ConaiStion RD&T Strateqies 1, 3, 4, 5, and 6; 
and Environmental RD&T Stratecries 1 a m .  

FTA 

Identify Practices and Technologies to canfro/ Capital and Operating Cosfs 
(Improve Capital and Operating E f f i c i enm.  Supports efforts to develop 
voluntary standards for public transporta5n. ~ This proqram will also s u ~ ~ o r t  
Reduced Conaestion RD&TStrateav 4. - 

~ 

NHTSA 

International Coordination of Research. Supports agency efforts toward future 
harmonized test devices and proceduresdevelopment. This activitv will be 
funded throuah other NHTSA RD&T D r o E s  and does not amear in the 
fundinq tables in Appendix C. 

~ 

~ 

Navigation and Spectrum Policy. S u p p o m e  formulation of positioning, 
navigation, and spectrum policy and the cXilian management and use of the 
GPS. This effort will examine potential apjSlications of international space-based 
PNT systems and augmentations. This DrOaram will also sup~or t  Safetv RD&T 
Strateav 1 and Reduced Conaestion RD&TStrateaies 3 and 4. 

~ 
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PHMSA 

Hazardous Materials Safety R&D. Provides the foundation for PHMSAs 
hazardous material regulatory, enforcement, and emergency response actions. 
The program will conduct studies to support regulatory changes and provide the 
basis for adaptation of international standards. This program will also support 
Safety RD&T Stratew 1, EnvironmentalRD&T Strateqv 1, and Security RD&T 
Strateny 2. 

Table 5-1. Milestones for International Standards and Coordination 

~ 

Airport Technology 
Develop international pavement design standards to accommodate new 
large aircraft ~ I x  I x  

Support development of international standards 
~ 

Transpodation Industry Development 

Programs in this research area promote the export of U.S. transportation goods 
and services and international technology transfer. The primary RD&T programs 
that will support this area between 2006through 2010 are described below. 

FHWA 

lnternational Highway Transporfation OuFeach Program. Informs the U.S. 
highway community of technological innovations in foreign countries and 
promotes U.S. highway transportation expertise, goods, and services. The 
program will help to increase transfers of U.S.-developed highway technologies 
to foreign countries. 

~ 

~ 

~ 

~ 

~ 

FTA 

Improve the Capacity of the Transit I n d u i v  and Workforce {Improve Capital and 
Operating Efficiencies). Conducts research0 advance the U.S. transit industry. 
The program will conduct technology tra%er activities with foreign countries; 
support trade missions, market research-nd other trade-related activities; and 
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continue training and information diffusion programs in Latin America and Africa 
to develop U S .  transit exports. This Droqram will also su~port Reduced 
Conclestion RD&T Strategv 6. 

~~ 

~~ 

OST ~ 

Aviation and International Policy. Conducts policy research to support DOT'S role 
in promoting the U.S. aviation industry. Among other efforts, the program will 
develop a methodology for quantifying the economic impacts of air 
transportation; examine the operating and competitive structures of the air cargo 
industry; analyze changes in airline labor contracts and their impact on industry 
cost structures; define the requirements for and develop the aviation data 
modernization system; and continue the Office of the Secretary's Project on the 
Future of the Airline Industry. This prosram will also sup~or t  Reduced 
Congestion RD&T Strateqies 4 and 5. 

~ 

Table 5-2. Milestones for Transportation ~ Industry Development 

~ 
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6 RD&T to Support Environmental 
~ - Stewardship - 

Transportation exerts pressure on env i r f i en ta l  resources worldwide. The 
Department must balance environmentamallenges with the need for a safe 
and efficient transportation network. Thefollowing RD&T strategies represent 
the primary research topics in support oMvironmental stewardship: 

1. 

2. 

Conduct and support research to un@stand the various impacts of 
transportation activities on the naturalnd built environment and 
communities and to advance technowes ~ and concepts to mitigate those 
impacts. ~ 

Conduct and support research on waysto improve the environmental 
review process to achieve the t i rne ly3very of transportation projects. 

The following sections summarize env i rKenta l  stewardship research areas, 
emerging research priorities, and prima+RD&T activities for advancing these 
RD&T strategies. Appendix C shows anEpated funding levels for supporting 
RD&T programs for FY 2006 through 2m. 

Understand and Mitigate Tranwortation Impacts 

Current trends in transportation are exerting pressure on environmental 
resources worldwide. In the United Stat-commercial and personal travel has 
grown substantially in recent years and mcont inue to increase in the future. 
Increased travel boosts transportation’s share of energy consumption and 
continues to challenge efforts to reducesirpollutant emissions. This 
Departmental RD&T strategy has two critical concerns: more fully understanding 
transportation’s impact on the environrnexand advancing technologies, plans, 
and methods to manage these impacts.- 

Understanding Transportation /mpZts 

Research in this critical area develops improved understanding of the broad 
environmental impacts of aviation, highway, and hazardous materials 
transportation activities. The primary RCET programs that will support this area 
between 2006 through 2010 are describwelow. 

~ 

FAA ~ 

Environment and Energy. Develops andEZdates methodologies, models, 
metrics, and tools to assess and mitigateTe effect of aircraft noise and 
emissions in a manner that balances-fh-rrelationships between emissions 
and noise and includes economic consewnces. Among other efforts, research 
will develop a better science-based undGS%ding of the impacts of aircraft noise 

__ 
“Preserving the - 

enGironme3find 
g vital 
ation I 

infrastructure are 
not mutually 
extrusive." 

Y Mineta 

Environmental 
Stewardship 
RD&T 

0 Understand and 
Mitigate 
Transportation 
impacts 

0 Improve the 
Environmental 
Review Process 
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and emissions on air quality and climate change. This proqram will also support 
Environmental RD&T Strateqv 2 and the RD&T Strategy for Global Connectivitv. 

FHWA 

Center for Environmental Excellence (Planning and Environment). Assists states 
in planning and delivering environmentally sound surface transportation projects. 
The center will contribute to understanding and mitigating transportation impacts 
through the documentation and sharing of best practices. This Droaram will also 
S U D D O ~ ~  Environmental RD&T Strateqv 2 ____ and Reduced Congestion RD&T 
Strategies 4 and 6. 

~~ 

Exploratory Advanced Research (Corporate Activities). Addresses longer-term, 
higher-risk research with potentially dramatic breakthroughs for assessing the 
effects of transportation decisions on human health and the environment. This 
proqram will also S U D D O ~ ~  Safetv RD&T Strateqv 1 and Reduced Conqestion 
RD&T Strategies 2, 3, and 4. 

Surface Transportation Environmenf and Planning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surface transportation and the environment. 
Environmental research will improve the state of the practice regarding research 
that addresses the impact of transportation on the environment. This program 
r t e g v  2; Safetv R D & T v  1 ; 
Reduced Conqestion RD&T Stratenies 1, 3, 4, 5, and 6; and the RD&T Strateqv 
for Global Connectivitv. 

OST 

Safety, Energy, and Environment. Conducts policy research to support the 
formulation and recommendation of Departmental policies, plans, and guidelines 
related to environmental enhancement and communities, public health, and 
safety. In this area, research will address the issues and environmental 
implications related to new energy and em7ssions reduction technologies, 
particularly alternative fuels. This Droaram will also SUPRO~~_ Safetv RD&T 
Stratenv 1 and Reduced Connestion RDXTStrateqies 1 and 5. 

PHMSA 

Hazardous Materials Safety R&D. Provides the foundation for PHMSA’s 
hazardous material regulatory, enforcement, and emergency response actions. 
Although PHMSA has focused on safety, we are cognizant that efforts to improve 
safety have a secondary positive impact on the environment. Better ways to 
consider and evaluate these environmental effects are sought in this research 
area. This proqram will also S U D D O ~ ~  Safetv RD&T Strateqv 1. the RD&T 
Strateqv for Global Connectivitv, and Secritv RD&T Strateqv 2. 
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Table 6-1. Milestones for Understanding Transportation Impacts 

Research Product or Information 

New methodologies to quantify and assess the impactof aircraft noise and 
emissions and their interrelationships 
Aviation Environmental Portfolio Management Too- 
Methodologies to quantify and assess the impact ofparticulate matter and 
hazardous air pollutants ~~ 

Direct measurements of hazardous air pollutants ana particulate matter 
from engines to replace factors used in modeling fools 
Assess impacts of aviation on regional air quality 
Assess impact of aviation on climate change 

- 

____ 

t~ 

~ 

Center for Environmental Excellence 
~ 

~ 

Collaborate on research agenda development 
Document good practices through solicitation of caseeudies and best 
practices 

Identify research to better understand the impacts oftransportalion on the 
environment ~ 

Improve the state of the practice regarding the impacttransportation on 
the environment 

_____ 

Exploratoy Advanced Research 
- 

~ 

____ 

Surface Transportafion Environment and Planning CoojEfive Research 

~ _ _ _ _ _  

Safety, Energy, and Environment 
~ 

~ 

~- 
Hazardous Materials Safety 

____ 

See milestones for "Hazardous Materials Safety" u i a f e t y  RD&T 
Strategy 1. 

~ 

FY 07-08 

X 

X 
X 

X 

X 

FY 09-10 

X 

X 

X 

X 
X 

X 
X 

X 

Advancing Technologies, Plans, andethods to Manage Impacts 

Applying the knowledge gained throughtheresearch described above, RD&T in 
this area seeks to mitigate transportationFnegative impacts through improved 
environmental standards, planning tools,TXd technologies. The primary RD&T 
programs that will support this area b e t W i 2 0 0 6  through 201 0 are described 
below. 

~ ____ 
_____ 

FAA 

Environment and Energy. Develops a n d d a t e s  methodologies, models, 
metrics, and tools to assess and m i t i ga tee  effect of aircraft noise and 
emissions in a manner that balances theinterrelationships between emissions 
and noise and includes economic consequences. Research will address 
improved certification standards, operationalprocedures, and other actions to 
reduce aircraft noise and seek to m in im izee  impact of aviation emissions. This 
program will also su~port EnvironmentaiRD&T Strateqy 2 and the RD&T 
Strateqy for Global Connectivity. 

- 
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alternative fuel infrastructures, and the Irnpa~TZJGernative~fTel-equipped vehicles on 
safety. Potential initiatives i 

Key Supporting RD&T Pr 
Renewable Transporta 
National Fuel Cell Bus 
Protect the Environme 
Hydrogen Initiative 

FHWA - 

Center for Environmental Excellence (Planing and Environment). Assists states 
in planning and delivering environmentaqound surface transportation projects. 
I n  this research area the center will promfie and document best practices, 
technology, and geospatial innovations.This Droaram will also s u ~ ~ o r t  
Environmental RD&T Strateqv 2 and R e x e d  __ Conaestion RD&T Strateqies 4 
and 6. ~ 

Renewable Transportation Systems (P lazng  and Environment). Focuses on 
research, development, and field testing-ydrogen fuel cell and biofuel 
transportation technologies. The prograEEiII be carried out through an FHWA 
grant to the University of Vermont. 

Surface Transporfafion Environment andTanning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surfacmnsportation and the environment. 
The program will advance technologies,xns, and methods to manage the 
impact of transportation on the env i ronmf-Th is  program will also S I J D D O ~ ~  
Environmental RD&T Strateav 2; SafetvRD&T Strateqv 1 ; Reduced Conqestion 
RD&T Strategies 1, 3,4, 5, and 6; and t h e & T  Strateqv for Global 
Connectivity. 

~ 

~ 

FRA 

Hazardous Materials Transportation. C o E t s  research in hazardous materials 
transportation safety, damage a s s e s s m w n d  inspection, and tank car safety. 
The program’s safety-related activities in- car thermal protection, gasket 

~ 

___ 
~ 
~ 
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materials, and operating environments will also yield benefits for environmental 
stewardship. This Droqram will also SUDDU~~ Safetv RD&T Strateav 1. 

~ 

FTA ~~ 

National Fuel Cell Bus Technology Development Program. Facilitates the 
development of commercially viable fuelcell bus technology and related 
infrastructure. Research will further fuel cell technology as it relates to transit bus 
operations, including hydrogen production, energy storage, fuel cell technologies, 
vehicle-system integration, and power electronics technologies. 

Protect the Environment and Promote Energy Independence. Seeks to identify 
and overcome barriers to the adoption of technologies that will improve energy 
efficiency and reduce emissions from transit _____ vehicles. A key activity will be an 
FTA program to encourage the deployment of new low-emission technology, 
including hybrid transit buses. This ~ r 6 m  will also s u ~ ~ o r t  Environmental 
RD&T Stratenv 2. ____ 

NHTSA ~ 

Hydrogen Initiative. Seeks to ensure that hydrogen internal combustion engine 
and fuel-cell-powered vehicles attain a level of safety comparable to other 
vehicles. In support of the President’s Hyarogen Initiative, NHTSA will conduct 
risk assessments of hydrogen-fueled veFiides to quantify potential failures that 
could indicate unsafe conditions. This program will also support Safetv RD&T 
Strateqv 3. 

~ 

OST 

Safety, ,Energy, and Environment. Conducts policy research to support the 
formulation and recommendation of De=mental policies, plans, and guidelines 
related to environmental stewardship, public health, and safety. The program 
will identify technologies and policies tha tcou rage  sustainability; examine 
potential market-based mechanisms forincreasing fuel economy; analyze 
incentives for partnerships to support transportation needs, especially freight, 
while reducing community impacts; c o n i r e s e a r c h  to reduce transportation 
emissions, including greenhouse g a s e s m  increase transportation energy 
security; and research non-chemical rnemds of preventing the entry of potential 
disease-carrying insects onto aircraft. This Droaram will also S U D D O ~ ~  Safetv 
RD&T Strateav l a n d  Reduced ConqestionRD&T Strateqies 1 and 5. 

~ 

PHMSA 

Pipeline Safety R&D. Improves pipeline inspection and analysis tools and 
strengthens the industry’s ability to effectively manage pipeline integrity. 
Research will address improvements i n x o s i o n  detection technology and direct 
assessment techniques; tools for preventing and detecting damage and leaks; 
and materials that can better withstandthird-party damage, corrosion, and 
cracking. This Program will also suDDortTafetv RD&T Strateav 1. 

__ 

RITA 

Advanced Vehicle Technology. Supportsxsearch and development of advanced 
vehicle technology concepts at the University of Kansas Transportation Research 

~ 

~ 
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Institute. Research will focus on technologies related to vehicle emissions, fuel 
cells and catalytic processes, and intelligent transportation systems. 

Bio-based Transportation. Supports bio-based transportation research of national 
importance at the National Biodiesel Board and at various research centers 
identified in the Farm Security and Rural Investment Act of 2002. This RITA- 
managed grant will be funded by FHWA. 

Hydrogen Fuels Safety R&D (Multimodal RD&+Executes, coordinates, and 
identifies research, development, demonSration, and testing of technologies that 
have multimodal transportation applications. The program will support the 
President’s Hydrogen Initiative through work with other agencies to evaluate 
hydrogen delivery infrastructure concepts, transportation and vehicle fuel system 
containers and components, and in-servee inspection technologies, and will also 
support the development of appropriate consensus codes and standards. This 
program will also S U D D O ~ ~  Safetv RD&T Strateav 3. 

Hydrogen Powered Research. Supports a hydrogen-powered transportation 
research initiative at the University of Moaana. This RITA-managed grant will be 
funded through FHWAs RD&T program.This Droaram will also support Safety 
RD&T Strateav 3. 

__ 

Table 6-2. Milestones for AdvancingTZhnologies, Plans, and Methods to 
Manage Impacts 

Research Product or Information G 

Environment and Energy 
Implement new continuousdescent approach n o i s E d  emission 
abatement procedure at low traffic airports during n i t - t ime operations 
Determine feasibility of using continuousdescent am-roach procedures at 
airports with greater traffic levels and with mixed fleets and operations 
Deploy elements of an internet-based capability to inform the public about 
aircraft noise __ 

Document good practices through solicitation of case studies and best 
practices 
Promote the advancement of Context Sensitive Solutions 
Identify and promote technology and geospatial innovations 
Promote good practices through awards 

~~ 

Center for Environmental Excellence 

~ 

~ 

~ 

Renewable Transpodation Systems 
Surface Transportation Environment and Planning Cooperative Research 

Advance technologies, plans, and methods to man- the impact of 
transportation on the environment 

Hazardous Materials Transportation-Rail 
National Fuel Cell Bus Technology Development Program 

~ 

~ 
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Research Product or Information G 

Increase deployment of hybrid electric vehicles 
Prepare transit vehicles for use of hydrogen 

Improvements in pipeline damage prevention andWdetection 
Improvements in pipeline operations, controls, andn i to r i ng  

~ 

Advanced Vehicle Technology 
Identify potential new research areas and prepare a -~ sfrategic 
tmplementation plan 

Complete tests of biofuels for compatibility with newand ~ emerging 
exhaust after-treatment technologies 
Publish a national fuel specification standard for biodKel blends 
Continue research to improve the energy eflciencyqroducing _____ biofuels 
with a focus on cellulosic ethanol 

__ 
Bio-Based Transportation 

~ 

~ 

Hydrogen Fuels Safety R&D 
Hydrogen Powered Research 

~ 

~ 

Distribute and update safety materials and providesafety training through 
the Hydrogen Safety Training Center 
Identify methods to integrate hydrogen distribution a x t o r a g e  for a 
hydrogen-powered magnetic levitation monorail s p K  
Continue palladium membrane development for hydrogen production 

~ 

~ 

FY 07-08 

X 
X 

X 

FY 09-1 0 

Y 
Y 
Y 
Y 

~~~ ~~~ 

Environmental 
Stewardship 
RDBT 

Improve the Environmental R K e w  Process 

A key element of the Department’s environmental stewardship goal is to balance 
the importance of preserving environmentalquality with the need for a safe and 
efficient transportation network. Through this RD&T strategy, the Department is 
emphasizing its commitment to implemenfng Executive Order 13274, 
“Environmental Stewardship and Transportation Infrastructure Project Reviews,” 
signed by President Bush to speed updecisionmaking on vital airport, highway, 
transit, and intermodal transportation pr-s while safeguarding the 
environment. The focus of this RD&T strategy will be research in the area of 
environmental streamlining. 

- 
~ 

Understand and 
Mitigate 
Transportation 
Impacts 

Environmental 
Review Process 

0 lmprovethe 

~~ 
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En vironmental Streamiining 

The objective of environmental streamlining is to balance the need for timely 
delivery of transportation projects with protection ~ of the environment. The 
primary RD&T programs that will support this area between 2006 through 2010 
are described below. - 

~ 

FAA 

Airport Cooperative Research Program. Carries out applied research on 
problems that are shared by airport operating agencies and that are not being 
adequately addressed by existing research programs. Mandated by the Vision 
1 OO-Century of Aviation ReauthorizationAct, the program will be administered by 
the Transportation Research Board (TRB),with research projects selected by an 
independent governing board of airport managers and others appointed by the 
Secretary. See Section 9 for program details. This program will also S U D D O ~ ~  
Reduced Conaestion RD&T Stratenv 6. 

FHWA 

Center for Environmental Excellence (Planning and Environment). Assists states 
in planning and delivering environmentally sound surface transportation projects. 
In this area, the center will conduct problem-solving sessions and workshops to 
support environmental stewardship and streamlining. This program will also 
s u ~ ~ o r t  Environmental RD&T Strateav 1 and ReducedConaestion RD&T 
Strategies 4 and 6. 

~ 

~ 

Surface Transpodation Environment anmanning Cooperative Research 
Program (Planning and Environment). Focuses on improving understanding of 
the complex relationship between surface transportation and the environment. 
The program will support research to promote environmental streamlining and 
stewardship. This Droaram will also S U D D ~ ~ ~  Environmental RD&T Strateav 1; 
Safetv RD&T Strateav 1; Reduced C o n a o n  RD&T Stratesies 1, 3, 4, 5, and 6; 
and the RD&T Strateav for Global Connectivitv. ~ 

FTA 

Protect the Environment and Promote Energy Independence. Seeks to identify 
and overcome barriers to the adoption oftechnologies that will improve energy 
efficiency and reduce emissions from transit vehicles. The program will respond 
to changes in environmental review requirements in SAFETEA-LU. This 
prooram will also SUP DO^^ EnvironmentaFD&T Strateqy 1. 
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Table 6-3. Milestones for Environmental Streamlining 

Research Product or Information 

Airpod Cooperative Research Program ______ 

Conduct research to develop guidance to protect airports from incompatible 
land uses that constrain development 

Problem-solving sessions on Federal environmental legislation, policies, and 
procedures 
Workshops on implementing SAFETEA-LU EnvironEnfal Review Process 
revisions 

Support research to promote environmental s t r e a m n  and stewardship 

- 
~~ 

~~ 

Center for Environmental Excellence 
~ 

~ 

______ ~~ 

Surface Transportation Environment and Planning Cooperative Research 

Protect the Environment and Promote Enemy Indepenme 

FY 07-08 

X 

X 

X 

X 

FY 09-1 0 

X 

X 

X 

____ 
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ROUT to Ensure Security and Emergency Response 

7 RD&T to Ensure Security, Preparedness 
and Response ~ 

There is a critical need to ensure the transportation system’s rapid response 
and recovery from disruptions due to attacks, natural disasters, and other 
major events. DOT will also work with m e p a r t m e n t  of Homeland Security 
(DHS), Department of Defense (DOD), and State, local, and private sector 
partners to protect our transportation system against terrorism and to ensure 
that it remains a vital link for defense mohilization. Two RD&T strategies 
represent the primary research topics in _____ support of the Department’s security 
goal: 

_____ 

~ 

- 

1. Conduct and support research to reduce _____ the vulnerability of transportation 
systems and to improve their ability to prepare for and recover from attacks, 
natural disasters, and emergencies.- 

2. Conduct and support research to develop technologies and procedures to 
secure hazardous materials sh ipmezand to assess the risks of hazmat 
events. ~~ 

The following sections summarize security,preparedness, and response 
research areas, emerging research priorities, _____ and primary RD&T activities for 
advancing these RD&T strategies. Appendix C shows anticipated funding levels 
for supporting RD&T programs for FY ZU(76through _____ 2010. 

Reduce Vulnerability and Improve System Preparedness 
and Recovery 

_____ 

~ 

One of the Department’s most pressingconcerns is to work with DHS to identify, 
support, and conduct RD&T on technologies, policies, and methods that will 
assure the continued security and preparedness of the Nation’s transportation 
network. In support of this RD&T strategy the Department will conduct research 
in two critical areas: emergency p r e m 5 s s  and response, and transportation 
security risks and vulnerabilities. The primary RD&T programs that will support 
this area between 2006 through ZU77FiiiEEscfibed below. 

- 
Preparedness and Response 

new and better 
technology.” 

~ Norman ~ ~ 

The focus of this RD&T is to improve thensportat ion system’s ability to 
mitigate and respond to attacks, natura lasters ,  emergencies, and other 
significant events that place a s u b s t a n i m a n d  on the transportation system. 
These efforts will include the followiTig-R[TB;Tprograms: 

- 
Security, 
Preparedness 
and Response 
RD&T 

Reduce 
Vulnerability and 
Improve 
Preparedness 
and Recovery 

0 Secure Hazardous 
Materials 
Shipments and 
Assess Risks 

~~ 
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FY 07-08 
l 
a 

X 

FHWA 

Emergency Transportation Operations (ITS JPO). Improves operational 
technology and practices to enable the safe ____ and effective movement of people 
and goods during emergency evacuation situations (both with and without 
notice). The program will address the application ~ of ITS technologies to improve 
notice and no-notice evacuation planning and execution, with an orientation that 
includes both decisionmakers and evacuees. This proqram will also S U D D O ~ ~  
Safetv RD&T Strateqv 2 and Reduced Conqestion RD&T Strateqv 1. 

~ 

Next-Generation 91 I (ITS JPO). Aims toxtablish ___ the foundation for public 
emergency communications services i n m r e l e s s  mobile society. This ITS 
initiative will enable an enhanced 9-1-1 system that permits the transmission of 
voice, data, or video from any communic3ion device to Public Safety Answering 
Points and onto emergency responder networks. ~ This Droqram will also s u ~ ~ o r t  
Safetv RD&T Strateqv 2. 

~ 

~ 

Identify Solutions to Improve Transit Emeigency Preparedness (Improve Safety 
and Emergency Preparedness). AssistsStates, transit authorities, and the 
industry through safety technical assistance and improved technology and 
training. Research will address methodszechniques, technologies, and training 
to improve emergency preparedness, ined ing  a web-based approach to 
managing emergency incidents. This Drmram will also S U D D O ~ ~  Safetv RD&T 
Stratenv 2. 

Table 7-1. Milestones for PreparedneEand Response 

X 

X 
X 

FY 09-1 0 

X 
X 

Security Risks and VuInerabilitiiisT- 

Research in this area seeks to develop, TEploy, and promote technologies, 
designs, and procedures to reduce themerabil i ty of the transportation system 
and to accurately assess security risks andvulnerabilities. The primary RD&T 
programs that will support this area betwen 2006 through 2010 are described 
below. 

~ 

~ 

_____ 

_____ 
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FHWA 

Anti-Ram Barriers. Develops models of vehicles and roadside hardware to 
assess and improve roadside objects usmas  anti-ram barriers. This Droiect will 
be funded bv the Department of State a n i  does not appear in Appendix C. 

FRA 

Railroad System Issues. Provides for reGi5rch in railroad systems safety and 
infrastructure security. Work in this area211 address the security of railroad 
communication systems. The program will develop encryption technology and 
key management for wireless communicafions used in train control and 
operations management to protect train movements and routings from hackers 
and vandalism that may lead to train cok6ns ,  run-away equipment, overspeed 
derailments, possible danger to roadwajEErkers, or disruption to the national 
railroad network. This Droaram will a lsompor t  Securitv RD&T Strateav 2 and 
Safetv RD&T Strategies 1 and 2. 

- 

OST 

Security Policy. Conducts research to support the development of Departmental 
security policy. In this area the p r o g r a m i  assess the mobility and economic 
impacts of container security measures aKd of a terrorist attack on a major transit 
system. This proqram will also support Securitv RD&T Strateav 2. 

Table 7-2. Milestones for Security Risks and Vulnerabilities 

Research Product or Information 

Secure Hazardous Materials Shipments and Assess the 
Risks of Hazmat Events 

Working with DHS, the Department h a s a a d  role in developing technologies, 
tools, and procedures to ensure the secureshipment of hazardous materials and 
to prepare for potential hazmat emergent&. DOT will advance this RD&T 
strategy over the next five years through-Gcurity research in the area of 
hazardous materials risks and vulneFal3EX 

Hazardous Materials Risks and vir/nerabilities 

DOT research in this area addresses suEEfitical issues as hazardous materials 
routing, tank car security, and emergency response. The primary RD&T 
programs that will support this area between 2006Through 2010 are described 
below. 

Security, 
Preparedness 
and Response 
RD8T 

Reduce 
Vulnerability and 
Improve 
Preparedness and 
Recovery 

Hazardous 
Materials 
Shipments and 
Assess Risks  

Secure 
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FMCSA ~ 

Improve Security through Safety Initiatives Develops and implements safety 
initiatives that also have security benefits for truck and motor coach operations. 
In particular, the program will examine hazardous materials routing procedures 
and security risks and develop an enhanced routing tool for use by FMCSA and 
industry. 

~ 

FRA 
Railroad Sysfern Issues. Provides for research in railroad systems safety and 
infrastructure security. In this area, the program will conduct research on tank 
car security. This program will also support Securitv RD&T Strategv 1 and 
Safety RD&T Strategies 1 and 2. 

~ _ _ _  

~~ 

OST 

Security Policy. Conducts research to support the development of Departmental 
security policy. One project will work withindustry to explore measures that can 
be taken to limit exposure to toxic inhalation materials in urban areas while 
maintaining expeditious delivery of these ~ shipments. This Droqram will also 
sup~or t  Securitv RD&T Strateav 1. 

PHMSA 

Hazardous Materials Safety R&D. Provides the foundation for PHMSAs 
hazardous material regulatory, enforcement, and emergency response actions. 
In this research area, the program will identify and quantify security risks inherent 
in hazardous materials transportation, point to ways to control and minimize 
these risks, and assess emergency resporrse capabilities for both intentional and 
unintentional hazardous material transpWh%on incidents. This program will also 
s u ~ ~ o r t  Safetv RD&T Strateqv, the RD&T Strateqy for Global Connectivitv, and 
Environmental StewardshiD RD&T Strateqv 1. 

Table 7-3. Milestones for Security of Hazardous Shipments 

Assess security risks, vulnerabilities, and consequeiEs 
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8 Organizational Excerence in RD&T 

In support of the President’s ManagemeiZAgenda, the Department has 
adopted the following RD&T strategy to advance organizational excellence: 

government in a 

results-oriented 
way can we govern 

1. Consistently apply the President’s R&D Investment Criteria-relevance, more transparent, - 
quality, and performance-to all DOTAponsored and in-house research. 

The following sections summarize organit ional excellence research areas, 
emerging research priorities, and primary RD&T activities for advancing these 
RD&T strategies. Appendix C shows anlEpated ~ funding levels for RD&T 
programs for FY 2006 through 2010. 

Organizational 
Consistently Apply the R&D Investment Criteria 

Through the RD&T Planning Council anifRD&T Planning Team, RITA conducts 
annual reviews of operating admin is t ra tm RD&T programs to ensure effective 
implementation of the R&D investment cTiferia of relevance, quality, and 
performance and that research program-re evaluated accorded to established 
best practices. These reviews also enable the operating administrations to 

RD8T 

Consistently 
apply the R8D 
Investment 
Criteria identify areas of mutual interest and to prevent unnecessary duplication. 

As described in Section 9, the Department’s operating administrations also have 
processes in place to ensure that researdijs relevant to stakeholder and national 
needs, is peer-reviewed, and is meeting performance objectives. The primary 
RD&T programs that will support this a w e t w e e n  2006 through 201 0 are 
described below. Table 8-1 lists programmestones. 

FAA 

System Planning and Resource Management. Meets the Administration’s criteria 
for addressing customer needs, increasing program efficiency, and reducing 
management and operating costs. The program will continue to produce the 
annual National Aviation Research Planjmin is ter  the Congressionally 
mandated Research, Development and Engineering Advisory Committee, 
conduct external program coordination, ___ and undertake strategic planning for FAA 
research programs. ~ 

~ 

~. FHWA ~ 

RD&T Review and Evaluation. EnsuresTiXstakeholders are engaged 
throughout the RD&T planning processandupports external review of research 
programs. Among other activities, this work will support the TRB Research and 
Technology Coordinating Committee anXZn independent assessment process 
for FHWA’s 24 laboratories by panels o f n a l  experts. This activitv will be 
funded throucrh other FHWA RD&T Droa-s and does not amear in the funding 
tables in Amendix C. 

~ 

~ 
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FMCSA ~ 

Enable and Motivate lnternal ExcellenceJmproves the performance and 
excellence of FMCSAs research and technology program. This effort will 
develop and update strategic and tacticamanans for research and technology; 
engage stakeholders in program planningand execution; produce technical 
reports, briefs, and web-based information and develop and monitor fiscal and 
performance accountability. 

FRA 

Review of FRA RD&TPrograms. Through a committee established by the TRB, 
reviews the management structure and approach of FRA research programs; the 
direction and allocation of research funds; and whether there is an appropriate 
balance of Federal, State, and private seaor input and cost sharing. This 
committee will be refocused to assist with developing an updated five-year plan 
for railroad research. This activitv will be funded throuah other FRA RD&T 
proarams and does not appear in the fundinq ~ tables in Appendix C. 

~ 

FTA ~ 

Provide Transit Research Leadership. Ensures FTAs ability to lead transit 
research in partnership with the transit industry. Activities will include continued 
support for the Transit Research AnalysisCommittee, which provides 
stakeholder review of FTA research programs; the transit-related activities of the 
TRB; and technical support for researchmvities, ~ including program evaluations 
and reporting. 

____ ____ 
____ 

NHTSA 

NHTSA RD&T Planning and Outreach. Develops the five-year report on safety 
rulemaking and supporting research prioiities and conducts public meetings to 
share research results. In addition to these activities, NHTSA will develop a five- 
year strategic research plan. This activitv will be funded throuqh other NHTSA 
RD&T proqrams and does not a p p e a r i n u n d i n a  tables in Appendix C. 

PHMSA 

Stakeholder and Peer Review. Supportsigoing stakeholder input into the 
development of PHMSA’s pipeline safety and hazardous materials safety RD&T 
programs. Efforts will support pipeline saxty R&D Forums, the work of the 
pipeline safety research Blue Ribbon Panel, and implementation of peer-review 
requirements for highly influential and i n i n t i a l  research. This activity will be 
funded throuah other P H n o r a m s  and does not appear in the 
fundina tables in Appendix C. 

~ 

~ 

~ 

RITA 

R&D Planning and Management (RD&Tordination). Implements an integrated 
planning process for RD&T aligned with mepartmental goals. The program will 
continue to work through the DOT RD&manning Council and RD&T Planning 
Team to coordinate and provide strategic direction for DOT’S research programs, 
to promote efficient use of RD&T resou- and to prevent unnecessary 
research duplication. 

____ 

~ 

~ 

____ 
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Transportation futures and Applied Technology Program. Enhances RITA'S role 
as the administration with responsibilityforD&T coordination and management 
across the Department. Among other activities, the program will develop a 
roadmap for RD&T based on the DOT RD&T Strategic Plan, adopt DOT-wide 
performance measures for research, conduct technology scans to identify 
emerging opportunities, lead multimodalm&T activities, and support 
participation in external science and techxogy working groups and committees. 

Table 8-1. Milestones for Applying t h e D  Investment Criteria 

Research Product or Information G a i n e r -  

Publish annual aviation research plan 
Work with research advisory committee to plan a n d e m e n t  RD&T 
investments 

Build strategic roadmaps 
Update 5-Year Strategic Plan ~ 

lmplemenffcapture research management performaEmetrics 
Support President's Management Agenda 

Update Strategic Transit Research Plan 
Work with Transit Research Analysis Committee to improve research 
management 
Support Transportation Research Board core a c t i v m  
Produce Transit Conditions and Performance R e p o r  

RD&T Planning Council review of RD&T budgets, programs, and priorities 

~ 

~ 

FMCSA Enable and Motivate Infernal Excellence 
- 

~ 

- 

~ ~~ 

~ 

~ 

~ 

~ 

RDBT Planning and Management 

Transportation Futures and Applied Technology Program- 

~ 

FY 07-08 

X 
X 

X 

FY 09-1 0 

X 
X 

X 
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~ 

9 RD&T Coordination T 

The Department’s RD&T program emphKzes cooperation, information sharing, 
and collaboration-both within DOT a n d r o s s  the Federal Government. The 
Department also promotes partnerships% universities, State and local 
governments, industry, and other organizations, thereby eliminating unnecessary 
research duplication and broadening t h e g e  ~~ of expertise brought to bear on 
transportation problems. ____ ~ 

Internal RD&T Coordination ~ 

Led by RITA, the Department’s internal FXRT coordination process tracks 
multiyear priorities with annual budgets amgoals. RITA works with the other 
operating administrations to define DOT-wide RD&T priorities, ensure program 
effectiveness, and prevent research duplication. To assist RITA with RD&T 
planning, the Department recently e s t a w e d  two internal bodies: the RD&T 
Planning Council and the RD&T P lann in ieam (see Section I). The 
Department’s RD&T coordination procesmas three elements: multiyear 
strategic planning, annual program plan-, ~ and budget and performance 
planning: ____ 

____ 

Multiyear RD&T Planning. The RD&T Planning Council and RD&T Planning 
Team define long-term, multiyear RD&T slrategies and emerging research 
priorities. These strategies and priorities guide RD&T investments and provide 
the framework for the Department’s Strategic RD&T Plan. 

Annual Program Planning. Considering E3li Departmental and operating 
administration priorities, the Planning C a  and Planning Team develop 
annual RD&T priorities for each upcomi@Tiscal year. Priorities are included in 
the Secretary’s budget guidance to the operating administrations and in the 
annual RD&T Funding Report submi t tedongress .  

Budget and Performance Planning. A s s W b y  RITA, the Planning Council and 
Planning Team support RD&T budgetingxd program assessment through 
annual reviews of modal RD&T budgets-search programs, and R&D 
investment criteria implementation. ~ 

As part of this coordination process, theK[T&T Planning Council and RD&T 
Planning Team collaborate with other Daf-wide bodies, including the ITS 
Management Council, the Human Factoword inat ing Committee, the Center 
for Climate Change and Environmental =casting, ~ and the Hydrogen Working 
Group. 

~~ 
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DOT Center for Climate 

Coordination with Other Federal Agencies 

As the agency with the most direct responsibility for transportation, DOT leads 
transportation RD&T in the Federal Govehnent. To further this role, the 
Department works closely with other agencies to avoid duplication and to 
leverage research investments. 

~ 

~ 

The Department coordinates Federal RD&T through the White House Office of 
Science and Technology Policy and the National Science and Technology 
Council (NSTC). Chaired by the President, the NSTC is a cabinet-level council 
that coordinates science and technology policies across the Government. In 
addition, the Department's operating administrations coordinate with particular 
agencies in specific research areas of mutual interest. Among the agencies with 
which the Department actively collaborates are the following: 

Department of Commerce 

With a mission of promoting economic growth by developing and applying 
technology, measurements, and standards, the National Institute of Standards 
and Technology (NIST) conducts much of ~ the transportation-related RD&T in the 
Department of Commerce (DOC). 

NlST research on materials is particularly important. For example, NlST is 
conducting research with FHWA on high-performance concrete; working with 
FRA on the fire safety of passenger rail car materials; and collaborating with 
PHMSA to advance pipeline materials for Arctic operations. Another DOC 
agency, the National Oceanic and Atmospheric Administration, is coordinating 
with PHMSA so that emergency planning for major storm events will lessen 
impacts on the pipeline infrastructure, and working with FHWA on technologies 
for road weather observations. Finally, DOC is a participant in the Joint 
Planning and Development Office (JPDO), through which FAA, DOC, NASA, 
DOD, and DHS are defining the future air transportation system. 

Department of Defense ~ 

The Department of Defense (DOD) accounts for a large proportion of all Federal 
RD&T. In the area of transportation, DOD seeks advances in aviation and space 
technologies; surface vehicles; ship design and propulsion; satellite positioning 
and communications; chemical, biological, and explosive agent detection; and 
high-performance materials. The Defense Advanced Research Projects Agency, 
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in particular, provides substantial funding for research on maritime and other 
transportation technologies. ~ 

DOD also conducts research in such areasas human performance, materials 
science, microelectronics, and nanotechmlogy. Examples of collaborative work 
with DOT include FHWA-U.S. Army Corps of Engineers studies on concrete 
curing and pavement performance; FHWA work with the Navy on high- 
performance steel for bridges; an FHWA project with the Army’s Cold Region 
Research and Engineering Laboratory to develop a winter weather Maintenance 
Decision Support System; the joint FM-NASA-DOD Aviation Safety Program; 
FRA work on a Rail Car Inspection Guidefor the military through DOD’s 
Technical Support Working Group; and thePD0.  ~ 

~ 

Department of Energy ~~ 

Primarily concerned with energy conservaTon and reducing petroleum 
dependence, the Department of Energy (DOE) conducts research in alternative 
fuels, propulsion systems, and related technologies. DOE and DOT work closely 
on implementing the President‘s Hydrogmnitiative. DOE’s role in hydrogen 
production, storage, and use complements ~ DOT’S role in hydrogen infrastructure, 
heavy vehicles, and safety. ~ ~ ~ 

DOE has more than 20 major laboratoriesnd research facilities-many with 
strong capabilities in advanced materiafinergy conversion and storage, and 
other transportation-relevant areas. For example, Argonne National Laboratory 
researches fuel cells, hybrid vehicles, Intengent Transportation Systems, and rail 
technologies. Part of FAA’s Airworthinemssurance “Center of Excellence,” 
Sandia National Laboratories partner wiKDOT __ on research addressing aircraft 
maintenance; crashworthiness; inspectionand repair techniques; propulsion, fuel 
system, and landing gear safety; and newmaterials. DOE’s National Energy 
Technology Laboratory coordinates w i t h m S A  to carry out a program of 
research, development, demonstration, and standardization to ensure the 
integrity of pipeline facilities. Finally, DUEkboratories work closely with DOT on 
tests and demonstrations of technologiemr detecting chemical, biological, and 
explosive agents. ___ ~ ~ 

~ 

___ 

Department of Homefand Security 

Established by the Homeland Security P Z 3  2002, the Department of Homeland 
Security (DHS) prevents, protects againKand responds to acts of terrorism on 
U.S. soil. Two DHS agencies are former DOT operating administrations: the 
Transportation Security Administration and the U.S. Coast Guard. 

TSA protects the Nation’s transportatioiGj3ems to ensure freedom of 
movement for people and commerce. The missions of the Coast Guard are 
homeland security, maritime law enforcement, marine safety, and marine 
environmental protection. Collaborative R[J&T with DHS includes Operation 
Safe Commerce, a public-private p a r t n m p  providing a test-bed for 
technologies that increase container s e m y ;  FRA-DHS research on real-time 
tracking of hazardous-materials tank c a r e n d  development of a rail addendum to 

~ 
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the overall DOT-DHS Memorandum of Understanding; FMCSA-TSA efforts on 
Untethered Trailer Tracking and Commercial Vehicle Information Systems and 
Networks; FHWA support for developmen%of an advanced Driver Training Range 
at the Federal Law Enforcement TrainingCenter and joint research on anti-ram 
barriers; and FAA-DHS collaboration t h m  the JPDO. 

__ 

Department of the fnterior ~~ 

The Department of the Interior protects andmanages the Nation's natural 
resources and cultural heritage and provKes scientific and other information 
about those resources. 

~ __ 

Within DOI, the Minerals Management Se_rce (MMS) oversees the Nation's 
natural gas, oil, and other mineral resources on the outer continental shelf. MMS 
has two major programs: Offshore Minerals Management and Minerals Revenue 
Management. The offshore activity is supported by a broad Technology 
Assessment and Research Program, wh iconducts  research associated with 
operational safety, pollution prevention,andoil spill response and cleanup 
capabilities. Current collaborative work i@h DOT includes joint MMS-PHMSA 
research to address pipeline safety and environmental protection of offshore 
areas. _____ 

_____ 

En vironrnenta f Protection Agency- 

Transportation research in the E n v i r o n m m  Protection Agency (EPA) primarily 
involves emissions abatement, control, and compliance, and programs on air and 
water quality. For example, EPAs Cleanhtomotive Technology Program 
includes research and partnerships with-inaustry to develop clean, advanced 
automotive technology. Conducted at t h n A  National Vehicle and Fuel 
Emissions Laboratory, this research comxments DOT and other Federal efforts 
in advanced vehicles. In another area, KEcoordinates with PHMSA to carry 
out a program of research, development,monstration, and standardization to 
ensure the integrity of pipeline facilities. __ 

Nationa f Aeronautics and Space A fihistration 

The National Aeronautics and Space AdEiKstration (NASA) has a distinguished 
background in aeronautical and space traportation research. Although topics 
such as propulsion, aerodynamics, and control systems have predominated, 
NASA is now also addressing aviation samy and air traffic management. NASA 
and FAA are full research partners. ThGi@ncies share budget information, 
discuss metrics and goals, and coordinatesearch at the senior management 
level through the NASA-FAA Executivemmittee and at the working level 
through the Interagency Air Traffic Management Integrated Product Team and 
the FAA-NASA Aviation Safety Program. NASA-and FAA also hold joint 
meetings of their research advisory committees. Examples of specific joint 
research include work on aircraft n o i s e m m i s s i o n s  reduction and on 
development of technologies for the f u t u i r  _____ transportation system through the 
JPDO. ~ 

~ 

r 
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Joint Planning and Developmen 

Transportation System will provide the dpad-dflexibility to support future 
demandswhile ensuring ublic It will be part of an integrated ’ national and global t ’ economic, defense, and home1 

I 

imultaneously satisfies the nation’s 

National Science Foundation 

An independent Federal agency, the National Science Foundation (NSF) 
strengthens U.S. science and eng ineermrough education and research. NSF 
accomplishes this mission through an annual investment in approximately 20,000 
research and education project-fforts that ultimately will lead to broad 
improvements in transportation. Of particular relevance to DOT are NSF’s 
Materials Research Science and Engineering Centers, which conduct a range of 
research on material properties, synthesis, structure, and performance. NSF 
also engages in cooperative research, s x a s  a DOT-NSF Partnership for 
Research in Information and Communications Systems for Surface 
Transportation; and a project with FHWA and State DOTS on the long-term 
durability of materials and structures. 

~ 

Coo r d in at i o n with Stake h o I d ers 
Regular consultation and engagement w3h stakeholders is a critical element of 
all of the Department‘s RD&T programs. Such activities avoid duplication, 
uphold the technical quality of DOT research, and ensure that RD&T programs 
are wise public investments that address stakeholder needs. Within the 
operating administrations, stakeholder input and review are essential for 
establishing RD&T priorities, programmaTc activities, and performance metrics. 
The following paragraphs summarize thSZdministrations’ stakeholder activities. 
Appendix D lists website links to additioznformation about modal advisory 
committees and RD&T plans. 

FAA 

A primary method for which FAA e n s u r e m & T  effectiveness is its Research, 
Engineering, and Development AdvisoryTommittee (REDAC). Established by 
Congress in 1989, this committee repo6X i  the FAA Administrator on RD&T 
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issues and provides a link between agency research and similar efforts in 
industry, academia, and government. Thecommittee considers aviation research 
needs in six key areas: air traffic services, airport technology, aircraft safety, 
aviation information security, human factors, and the environment. It meets twice 
a year with FAA senior managers and annually reviews FAA's RD&T budget. 
REDAC members represent corporationsTuniversities, ~ 

associations, consumers, 
and other agencies. __ 

- 

Another body, the Commercial Space TrKportation Advisory Committee, 
advises on RD&T in commercial space transportation safety. This committee 
comprises senior executives from the U.S.ommercial space transportation 
industry, including entrepreneurial firms =well as large aerospace companies; 
space-related State government officialsXcademia; and representatives from 
space advocacy organizations. 

~ 

~ 

Within FHWA, the TRB Research and Technology Coordinating Committee 
reviews RD&T, advises on research activmes, and provides policy-level 
recommendations on program direction. The committee consists of 18 members 
from the States, academia, and private sector. The committee examined national 
highway research and technology needsand roles in TRB Special Report 261, 
which urged FHWA to focus on long-terqndamental research; address gaps 
and emerging issues; conduct policy research; and engage in technology 
transfer. ~ 

In addition to the RTCC, FHWA has broiid-iiteraction with stakeholder groups, 
such as the Association of American StateHighway and Transportation Officials, 
and engages customers throughout the lXBT planning process. For stakeholder 
input to the ITS program, FHWA had prezusly  relied on ITS America as a 
Utilized Federal Advisory Committee. Theepartment has determined that this 
program has matured to the point whereZJormal DOT Advisory Committee is 
needed, and is in the process of establisKg such a body. 

FMCSA obtains input on its Research andechnology (R&T) Program from 
various stakeholders, including the Natiomransportation Safety Board, safety 
advocacy groups, the national enforcemmcommunity, the motor carrier 
industry, commercial driver groups, trucKanufacturers, the driver training 
community, sleep researchers, insurancmresentatives, truck manufacturers, 
and the motor coach industry. The agenrnolds annual stakeholder forums to 
solicit recommendations for R&T p r o j e c t s d  improved program planning. This 
input is reflected in a recently completeT5jEar strategic plan and in annual 
budget submissions. __ __ __ 

- 

-- 
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FRA research is guided by inputs from b5th internal and external stakeholders, 
including FRA’s Office of Safety, the Association of American Railroads Railway 
Technology Working Committee and T a m a r  Committee, the American Public 
Transportation Association Research m s  Conference, and the Highway- 
Railroad Grade Crossing Research NeedS-Conference. 

Of particular importance is the TRB Committee for Review of the FRA Research, 
Development, and Demonstration ProgrTiKis. Initially established by Congress, 
this committee conducts an annual assessment of FRA’s Railroad R&D program. 
Reviews address FRA’s research management structure and approach; current 
direction and allocation of funds devotedvarious program areas; and whether 
there is an appropriate balance of F e d e m t a t e ,  and private sector input and 
cost sharing. The committee includes representatives from States, railroads, 
labor unions, universities, financial institmns, and research organizations. To 
evaluate FRA research in another progm-area, the TRB has established a 
Strategic Hazardous Materials TranspuEiti6n Research Program. 

Formed in October 2003 under the TRB,-FTA’s Transit Research Analysis 
Committee (TRAC) assesses research needs and advises the agency on the 
Federal role in transit research; high-priomy research opportunities; and 
processes for ensuring that FTA receive- put and cooperation from 
stakeholders. Members represent transmthorities, community service 
agencies, State DOTS, research institutegconsulting firms, and equipment 
manufacturers. FTA has incorporated i n i t  and advice from the TRAC in its 
recently completed five-year Strategic Research Plan. 

MARAD 

Although MARAD receives no direct R m u n d i n g ,  the agency works closely 
with stakeholders to stimulate innovatiornough collaborative efforts such as the 
Marine Transportation System i n i t i a t i v e m o r t  Sea Shipping Cooperative 
Program, the Ship Operations Cooperativerogram, the Marine Energy and 
Emissions Technologies Program, and several other cooperative research 
programs. This approach brings togetherthe maritime industry, academia, and 
agencies to identify, coordinate, facilitatesand accomplish maritime RD&T. 
Recommendations for future research aTsocome from the Marine Transportation 
System National Advisory Council, a Federal Advisory Council to MARAD. 

NHTSA 

NHTSA assures the quality and effective= of its research through several 
means, including collaborative research= manufacturers and suppliers and 
regular public meetings with s takeho ldemb l i c  _____ meetings provide a forum in 
which researchers can present their Kork,respond to comments, and obtain 
broad input on the agency’s RD&T program, 
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PHMSAs pipeline safety program relies on stakeholder involvement, including 
R&D Forums and meetings of a Blue Ribbon Panel, to make sure that RD&T is 
aligned with the pipeline safety mission, makes use of the best available 
knowledge and expertise, and considers stakeholder perspectives. Stakeholders 
represented include Federal and State agencies, industry, pipeline trade 
associations, and standards organizations.PHMSA Office of Hazardous 
Materials Safety conducts its RD&T activities in consultation with other agencies, 
state and local governments, internationalorganizations, ~ the regulated industry, 
and the interested public. ~~ 

~~ 

~ 

RITA 

RITA works with stakeholders to e n s u r e t  effectiveness of its RD&T planning 
efforts and to identify RD&T priorities. Inaldition, RITA will rely on the Advisory 
Council for Transportation Statistics for advice on the quality and objectivity of 
BTS data and analyses and review by theNational Research Council to ensue 
the effectiveness of its RD&T strategic pTanning and coordination activities. 

Research Partnerships 

In addition to coordinating RD&T with otTWFederal ~ research agencies and with 
transportation stakeholders, the D e p a r t m i  actively pursues research and 
technology partnerships with universities,State and local governments, industry, 
and other organizations. The following paragraphs present the major joint 
programs and initiatives: ~~ 

_____ 
~ 

University Research 

Center for the Commercial Deploymenf of Transportation Technologies 

MARAD and the U S .  Transportation Command provide coordinated support to 
the Center for the Commercial DepIoymToT Transportation Technologies 
(CCDOTT), a chartered university centernal i fornia State University in Long 
Beach. The center is Congressionany sponsored, with funding provided from 
DOD. 

~ 

~ 

The CCDOTT functions as a partnershipofacademic institutions, government 
agencies, and private companies. It h a s T e e  purposes: leverage advanced 
transportation technologies-including emerging high-speed ship systems, 
decision support tools, tagging and t r a c m a n d  agile port and terminal 
systems-to solve defense and commertiiirinfrastructure problems; sponsor 
applied research in support of defense andcommercial infrastructure initiatives; 
and provide a bilateral technology t r a n s m a l - u s e  bridge between DOD and 
industry. The center has completed a sen'esof studies to date, and is now 
implementing these efforts as well as pursuing further research. 
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FRA University Research Program 

This FRA program awards competitive research grants to universities for work on 
challenging priority areas identified in theFRA ___ Strategic Plan. Efforts are 
supported using discretionary funds or inCEcordance with Congressional 
mandates. When the work progresses to the prototype stage, cooperating 
railroads or FRA technical support contractors provide field testing support as 
necessary. - ~ 

~ 

Global Maritime and Transportation SZFJol 
Located at the U S .  Merchant Marine Academy in Kings Point, New York, the 
Global Maritime and Transportation SchmGMATS) is designated as a National 
Maritime Enhancement Institute, recognizingits expertise, capabilities, and 
industry affiliations contributing to the advancement of safe, secure, economically 
viable, and environmentally sensible ma=and intermodal transportation 
systems. _______ _______ 

The GMATS Division of Research and Special Projects conducts applied 
research in a number of areas, inc lud ingr i t ime security; modal and intermodal 
freight systems; marine and intermodal m n a l  operations; maritime training and 
education; industry leadership and business ethics; port and waterway design 
and traffic management; maritime businezs- and economics; communication and 
information systems; shipboard operatiom and marine engineering, shipbuilding, 
and naval architecture. ____ 

____ 

___ 

Joint University Program 

Jointly sponsored by FAA and NASA, theJoint University Program seeks to 
materially improve the efficiency, performance, and safety of air transportation in 
the United States by identifying promising-rgets for development, by conducting 
associated long-term research, and by ewcating technological leaders. 

~ 

~ 

Through the program, leading academiCLESearchers and their students are 
involved in solving critical aeronautical probiems, particularly those related to 
aircraft guidance, navigation, and controT;meteorological hazards; and human 
factors. The program currently provides research grants to the Massachusetts 
Institute of Technology, Ohio University,% Princeton University. 

Renewable Energy Transportation Laboratory 

Located at the U.S. Merchant Marine A c X m y ,  the Renewable Energy 
Transportation Laboratory acts as a t e s t f o r  a full range of alternative energy 
technologies. It facilitates advancemenminenewable technologies, gives 
students a hands-on aspect to their studies,and promotes interest in the 
application of alternative energy systems.- 

Currently receiving financial and technicfiupport from the Long Island Power 
Authority and from Plug Power (in L a t h a m e w  York), the laboratory features 
integrated and fully operational wind, somotovo l ta ic ,  and hydrogen-fuel-cell 
generators (which develop nonpolluting F e r  for hydrogen production and the 
operation of two electric work carts); an"Electrathon" endurance race car; and a 
hydrogen-fuel-cell-powered boat. ~ ~ 

~ 
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Transportation Centers of Excellence 

Centers of Excellence (COEs) are unique consortia of Federal, university, and 
industry researchers working to improve aviation through shared resources, 
leveraged funding, and pooled talent. Following an extensive selection process, 
university core members enter into coopst ive ___ agreements with FAA. 
Subsequently, research scientists are f u m d  through matching grants and cost- 
share contracts. COE members are r e q u i  to provide matching funds from non- 
Federal sources, solidifying their partnership with FAA, and enabling the Center 
to strive to be an independent national resource. Through these partnerships 
between government, academia, and industry, all parties maximize and 
strengthen their technological capabilities. 

The current Centers are Airliner Cabin Environment; Joint Center for Advanced 
Materials Research; Aircraft Noise and AVJition Emissions Mitigation; General 
Aviation; Airworthiness Assurance; O p e X n s  ___ ~ Research; and Airport 
Technology. 

University Transportation Centers Program 

The Department's largest university resEEt i  program, the University 
Transportation Centers (UTCs) prograrnirrvests in university-based centers of 
excellence to advance innovation, reseameducation, and technology transfer. 
The program is managed by RITA and funded ~ by FHWA and FTA. The focus of 
the UTC program is multimodal and supportive of the Department's strategic 
goals. SAFETEA-LU authorized the momgnificant expansion of the UTC 
program to date, increasing the annual funding for the program and the number 
of UTCs from the 33 established in Tranwrtation Equity Act for the 21" Century 
(TEA-21) to 60. With the expansion of theVTC program comes new 
opportunities for the UTC program to r n a k e n  even greater contribution to 
transportation research, education, and technology transfer. 

In 2006, twenty centers will be competifiSjEselected. An additional forty 
centers, named in SAFTEA-LU, will be fumed. Each UTC will have a specific 
transportation theme that advances one of DOT'S strategic goals. In the future, 
RITA will work collaboratively across theoperating administrations and 
Secretarial offices to strengthen the U T C o g r a m  and its relevance to 
Departmental goals, to identify Federal fechnical monitors of individual centers, 
and to ensure that university research andnovation addresses the most critical 
transportation challenges of the Nation. ~ 

Cooperative Research and Pattnermps 

Airport Cooperative Research Program 

Mandated by Congress in the Vision ? m t u r y  of Aviation Reauthorization 
Act, the Airport Cooperative Research Program carries out applied research on 
problems that are shared by airport o p e m g  agencies and that are not being 
adequately addressed by existing Federalresearch programs. An independent 
governing board of airport managers a n d e r s  appointed by the Secretary of 
Transportation select the research proje-he TRB administers the program. 
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Cargo Handling Cooperative Program 

The Cargo Handling Cooperative Program (CHCP) is a public-private 
partnership established in 1983 to increase the productivity of marine freight 
transportation by fostering cargo-handling ~ RD&T among intermodal freight 
entities. The program’s focus is on industry-driven _____ technology priorities and a 
system-level approach to freight transporfation. CHCP participants pursue 
innovations that will increase the productivity and cost-effectiveness of cargo 
operations. 

The program emphasizes integrated systems for freight movement through 
advances in infrastructure design; seamless international transportation 
networks; and communication and information flows. Initiatives are based on a 
system-level approach-from origin to destination-so that intermodal transfer 
points, port connections, and other subsystems all meet system requirements. 
Although the CHCP has not independently funded research for the past several 
years, its members have been able to use the program’s framework to obtain 
funding for selected projects, such as Chassis Tag Research and Security 
Container Seal Processes. 

~ ~ 

~ 

~ 

~ 

Commercial Remote Sensing and Spatial Technologies Program 

Managed by RITA, the Commercial Remote Sensing and Spatial Technologies 
Program will promote partnerships with consortia teams by bringing together 
resources and expertise from universitymarch centers, industry, technology 
service providers for transportation systems, and State transportation agencies. 

~ 

The products from the program will address a variety of commercial applications 
to solve multirnodal transportation challenges. These applications will involve the 
development of products and services thatintegrate advances in satellite and 
aerial high-resolution imageries; GPS, including navigation tools and services; 
and Geographic Information Systems (m, including mapping and visualization 
tools. 

~ 

Hazardous Materials Cooperative Research ~~ Program 

This PHMSA program was established byAFETEA-LU. Administered by the 
TRB, the program, once implemented, win provide grants for research on a 
number of safety and security issues, wmoss ib le  topics including hazardous 
materials data and analysis, planning and preparing for hazardous materials 
emergencies, support for first respondemnd ______ hazardous materials commodity 
flow studies. ~ 

_____ 

Marine Transportation System 

The Marine Transportation System (MTf iCa Secretarial initiative to advance 
maritime interests in the United States. Seventeen different Federal agencies 
and all industry components are act ive lygaged in its development. Industry 
groups include entities involved with7ntermodal connections, cargo, and 
passenger movements, and other public and private stakeholders. The 
Interagency Committee of the MTS, the Federal team, and the MTS National 
Advisory Council, the industry team, eachave  formed Research and 
Technology and other subcommittees t o s t  with coordination and priority 

~ 
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setting. The MTS initiative has energizedTie intermodal industry, as well as 
Federal, State, and local transportation agencies, to coordinate and accelerate 
the application of advanced communicaminformation, and ITS technologies. 

National Cooperative Freight TranspoFtation Research 

Established by SAFETEA-LU and managedby RITA, the National Cooperative 
Freight Transportation Research PrograiTSupports research on critical freight 
transportation issues. Among these issuTare techniques for estimating and 
quantifying the public benefits of freight transportation projects; alternative 
approaches to calculating the contributkii5truck and rail traffic to congestion; 
the feasibility of consolidating origins andaestinations for freight movement; 
incorporating estimates of international 
planning; using technology to increase t h e p a c i t y  of truck-only highway lanes; 
and emerging and future freight transpoifafn research needs in all modes. 

into landside transportation 

The NRC will administer the program, award contracts and grants through 
competition and merit review, and es tabman  advisory committee representing 
a cross-section of freight stakeholders. This advisory committee will recommend 
a national research agenda for freight transportation ~~~ that includes a multiyear 
strategic plan. ~~~ 

- 
~ 

National Cooperative Highway R e s e a m r o g r a m  

Established in 1962, the National Cooperative Highway Research Program 
(NCHRP) addresses issues of interest t o t e  DOTS. In most cases, projects 
are focused on problems of immediate national concern that can be solved 
through applied research. Results are intended to have an impact on practice 
through products such as specifications-r manuals, and guidelines. States 
voluntarily contribute 5.5 percent of Statmanning and Research funds to 
support the program, which is administepby the TRB. 

Projects in the NCHRP are solely the pr-ative of the American Association of 
State Highway and Transportation Officials (AASHTO) and its member 
departments. AASHTO’s Standing ComFiTTttee on Research selects projects 
annually from a list of problem statemeneubmitted by the departments, 
AASHTO committees, and FHWA. EacFiFKHRP project is assigned to a panel, 
appointed by the TRB, which is looked m e c h n i c a l  guidance and counsel. 
Heavy emphasis is placed on appointingxmbers who represent potential users 
of the research results. Project f indingsipubl ished and disseminated in the 
NCHRP report series. 

- 
~ 

____ 

Ship Operations Cooperative Program 

MARAD’s Ship Operations CooperativeTfGjram (SOCP) is a long-producing, 
effective public-private partnership t h a t o t e s  national security and economic 
growth through the identification, develojEiGnt, and application of new methods, 
procedures, and technologies for m a r i t v s s e l  activities. The program’s 
objective is to improve the competit iveniroductivity, efficiency, safety, and 
environmental responsiveness of U.S. v-l operations. The SOCP currently 
has more than 40 member organizat ion icontr ibute - funding, resources, and 
active project management. ~ 
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Ship Structure Committee ~ 

An international cooperative program with-10 participating agencies, the Ship 
Structure Committee advances ship safety and structural integrity. This program, 
in which MARAD participates, enhances @e safety of life at sea, promotes 
technology and educational advancements, and protects the marine environment 
through research on ship structural design, life-cycle risk management, and 
production technologies. 

__ 
~~ ~~ 

Among the two dozen or so projects t h a t r e  typically underway are efforts 
addressing the structural safety of high-speed ferries, structural problems on 
modern cruise ships, the use of aluminuwn ship structures, structural fire 
protection, design guidelines for structurxepairs, and the relationship of 
structural integrity to chemical treatment of ballast water. 

Short Sea Shipping Cooperative Program ____ 

This program is MARAD's most recent industry-inspired partnership. Formed in 
October 2003, the program's purpose istoshare resources and in-kind services 
in the development of Short Sea Shippinin North America. Short Sea Shipping 
is the water transportation of freight andpassengers that does not cross an 
ocean. ~ 

Both MARAD and the 35 private sectorpartners that formed the program believe 
that increased awareness and applicationof Short Sea Shipping can decrease 
traffic congestion, improve safety, and benefit the environment. One of the 
program's first goals is to conduct outreach ~ to future users of a North American 
Short Sea Shipping System. 

Transit Cooperative Research Program 

Through the Transit Cooperative Research Program (TCRP), FTA funds 
research on issues significant to the transit industry. Research is directed to 
near-term, local problem solving in transit planning, service concepts, vehicles 
and equipment, facilities, operations, h u i n  resources, maintenance, and 
administrative practices. More than 260 __ products of TCRP research have been 
delivered to the public transportation coMunity. The TRB, which administers 
the TCRP, maintains a publications list and a description of all TCRP studies on 
its web site at htt~://www4.trb.org/trb/cr~.nsfTTCRP+~ro~~cec. 

Transportation Pooled-Fund Program 

When there is significant or widespread ~ _ _ _ _ _ _ _  interest in solving a transportation- 
related problem, several Federal, State-ional, or local transportation 
agencies, academic institutions, foundations, or private firms may jointly fund 
research, planning, or technology transferactivities as a pooled-fund study. 

To qualify as a pooled-fund study, more than one agency, academic institution, 
or private company must find the subjectportant enough to commit funds or 
other resources. If a subject has been studied previously, the new effort should 
provide additional information that will complement or advance previous 
investigations. ____ ~ 

~ 

~~ 
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RDBT Coordination 

A State DOT or FHWA must sponsor each pooled-fund study. Participation by 
foreign governments, local agencies, private companies, foundations, and 
academic institutions is at the discretion of the lead state. FHWA provides 
financial management of the program. In 2005, the program included 113 state- 
led studies and 63 FHWA-led projects-with a total value of approximately $128 
million. For details on individual pooled-fund studies go to 
http://www.pooledfund.org/ 
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Research 

ATDLP-General Aviation and Vertical Fliaht 
Airport Technology Research-Safety 

Appendix C: RD&T Funding ~ 

8,885 9,367 9,367 9,367 9,367 
1,490 2,000 2,000 2,000 2,000 

Anticipated Funding for RD&T Strategies FY 2006-201 0 

Research ' . 
Corporate Activities-SHRP II 
Planning and Environment-STEP 
Safety RBD-Center for Excellence in Rural 

Table C-1. Funding in Support of DOT RD&T Strategies ($000) 

Safety RD&T Strategy 1-Understandmd ~ Address Causal Factors and Risks 

~ 

732 732 732 732 732 

I 1,487 I 1,492 I 1,478 

Safety I 

Technology 
ATDLP-Runway Incursion Reduction 6,440 8,000 5,000 5,000 5,000 
ATDLP-Safer Skies 3,370 3,600 3,000 3,000 3,000 
ATDLP-Safe Flight 21 14,360 16,800 20,000 20,000 20,000 
ATDLP-Wind Profiling and Weather 3,130 1,100 0 0 0 

Transportation Safety 

Study 
Safety RLD-Safety Research and 

Safety RLD-Motorcycle Crash Causation 

5,233 I 5,187 

1,178 1,178 0 
~~~~~ 

3,988 I 3,945 
1 

-Deployment ~~~~~ Program ~ 

Safety RLD-Transportation Injury Research 
Safety RBD-Transwrtation Safety 

- 
1,046 1,046 1,046 I 1,046 I 1,046 

836 836 0 1  0 1  0 
InformationManagement System . 1 I I 1 
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~ 

RDBT Program 

ITS-CooDerative Intersection Collision 

~ 

Support for RDBT Strategy 
FY06 I FY07 I FY08" 1 FYO9* I FYIO' 

I 

~ Survey ~~~ ~ ~ ~~~ 

Pneumatic Tire Research 61 5 300 ~ 300 . 300 300 
Special Crash Investigations 1,683 1,700 1,700 1,700 1,700 
State Data Program 2,515 2,890 2,890 2,890 2,890 
OST 

Outyear numbers are for planning purposes onlc 
**Program provides secondary support and doeGG5Jiallocate specific funding for this RD&T Strategy 
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Table C-2. Funding in Support of DOTRD&T Strategies ($000) 

Safety RD&T Strategy 2- Mitigate the Consequences of Accidents and Incidents 

'Outyear numbers are for planning purposes only. 
'"Program provides secondary support and doesxal locate specific funding for this RD&T Str 

Table C-3. Funding in Support of D O T & T  Strategies ($000) 

.ategy. 

Safety RD&T Strategy >Assess Impacts of New Technologies, Vehicles, Concepts, 
Designs, and Procedures 

~ 

~ 

~ 

'Outyear numbers are for planning purposes onF- 
**Program provides secondary support and doesT5diocate specific funding for this RD&T Strategy. 

- 
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RD&T Program 

FAA 

Table C-4. Funding in Support of DOT_RD&T ~ Strategies ($000) 

Reduced Congestion RD&T Strategy I-Reduce Traffic, Freight, and Aviation Congestion 

Support for RDLT Strategy 
FY06 I FY07 I FY08* I FY09" I FYIO' 

I I I I 

FHWA 
Corporate Activities-SHRP II 
Operations RBD-Surface TransDortation 

~ - .  ~~ 

ITS-Vehicle-Infrastructure Integration I 
ITS Research-Road Weather Research I 5,000 I 5,000 I 5,000 I 5,000 I 5,000 

'Outyear numbers are for planning purposes o n F  
**Program provides secondary support and d o e s m a l l o c a t e  specific funding for this RD&T Sti rategy. 

~. 
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RD&T Program 

Table C-5. Funding in Support of DOTRD8T Strategies ($000) 

Reduced Congestion RD&T Strategy 2-Extend the Life of the Existing Transportation 
System and Improve Infrastructure Dnbi l i ty  

Support for RD&T Strategy 
FY06 I FY 07 I FY 08" I FY 09* 1 FY I O '  

Consortium I I 
Asphalt I 
Pavement R&D-Innovative Pavement I 18.925 I 18.925 

Concrete Demonstrations 
Structures R&D-Wood Composite Materials 
FRA 

836 836 0 0 0 

Total Funding for RDBT Strategy I 
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Table (2-6. Funding in Support of DOT_RD&T Strategies ($000) 

Reduced Congestion RD&T Strategy >Advance Use of Next-Generation Technologies 
and Combinations of Modes 

~ 

'Outyear numbers are for planning purposes o n l y .  
**Program provides secondary support and d o e m  allocate specific funding for this RD8T Strategy. 
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Table C-7. Funding in Support of DOT __ RD&T Strategies ($000) 

Reduced Congestion RD&T Strategy 4-Improve the Planning, Operation, and 
Management of Transportation Services ~ and Assets 

RD8T Program 

FAA 
ATD&P-Airspace Managemenl - 

Support for RD&T Strategy 
FY06 FY07 FY08* FYO9* FY I O "  

- - - - 

FMCSA I 1 I I 
Motor Carrier Efficiency Study (FHWA) I 1,046 1,046 1,046 I 1,046 I 1,046 I I 
F l A  

Increase Transit Ridership 500 500 500 500 
Improve Capital and Operating Efficiencies 9,445 9,445 9,445 9,445 

Outyear numbers are for planning purposes o n l y .  ~ 

"Program provides secondary support and doesnotallocate specific funding for this RDBT Strategy 
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Table C-8. Funding in Support of DOT ~ RD&T Strategies ($000) 

Reduced Congestion RD&T Strategy 5-Improve Transportation Services for 
Underserved Areas and Populations 

'Outyear numbers are for planning purposes only: 
**Program provides secondary support and doesxallocate specific funding for this RD&T Strategy. 
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Table C-9. Funding in Support of DOTRD&T Strategies ($000) 

Reduced Congestion RD&T Strategy &Advance ~ the Nation's Transportation Workforce 
and Research Capability 

__ 

~ 

__ 

*Outyear numbers are for planning purposes only. 
'"Program provides secondary support and d o e s o c a t e  specific funding for this RD&T Sti rateg y. 

______~ 
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Table C-IO. Funding in Support of DOT RD&T Strategies ($000) 

Global Connectivity RD&T Strategy--Harmonize Standards and Support Leadership for 
U.S. Transportation Providers 

'Outyear numbers are for planning purposesEiJly. 
**Program provides secondary support anddoes not allocate specific funding for this RD& .T Strategy. 

~ 
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RD&T Program 

FAA 
Environment and Energy 
FHWA 

Table C-11. Funding in Support of DCTRD&T Strategies ($000) 

Environmental Stewardship RD&T Strategy 1-Understand and Mitigate Transportation 
Impacts 

Support for RD&T Strategy 
FY06 FY07 W08" WO9* FY IO' 

15,840 16,008 15,452 15,343 14,931 

Center for Environmental Excellence I- 
Advanced Research 
Planning and Environment-STEP 
Renewable Transportation Systems 
FRA 

836 0 0 0 

'Outyear numbers are for planning purposes o n l y  
**Program provides secondary support and doe-cate specific funding for this RD&T Str 

Energy Independence 
NHTSA 
Hydrogen Initiative" 
OST 
Safety, Energy, and Environment 
PHMSA 

'ategy. 

- - ~ - - 

567 567 567 567 

___ 
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Table C-12. Funding in Support of DUTRD&T Strategies ($000) 

Environmental Stewardship RD&T StrXegy ~ 2-Improve the Environmental Review 
Process 

'Outyear numbers are for planning purposes o n l y .  
**Program provides secondary support and doesxal locate specific funding for this RD&T Strategy. 

Table C-13. Funding in Support of D-DBT Strategies ($000) 

Security and Emergency Response Fnrzr;T Strategy l-Reduce Vulnerability and Improve 
Preparedness and Response 

~ 

*Outyear numbers are for planning p u r p o s e m y .  
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RD&T Program 

Table C-14. Funding in Support of DOT RD&T Strategies ($000) 

Security and Emergency Response RlXT ~ Strategy 2-Secure Hazardous Shipments and 
Assess the Risk of Hazmat Events ~ 

Support for RDLT Strategy 
FY06 I N O 7  I FY08" I FYO9' I FY10* 

*Outyear numbers are for planning purposesnly. 
**Program provides secondary support a n d x s  not allocate specific funding for this RD&T Strategy. 

Management 

Table C-15. Funding in Support of DOTRD&T Strategies ($000) 

Organizational Excellence RD&T Strategy-Consistently Apply the R&D Investment 
Criteria 

~ 

I I 

RBD Planning and Management 

FAA 1 I 
System Planning and Resource I 1,189 I 1,234 I 1,182 I 1,170 I 1,129 

536 I 247 I 247 1 247 I 247 
Transportation Futures and Applied 

. . . . - -. . I I I I I 

Enable and Motivate Internal Excellence I 937 I 450 I 450 I 450 I 450 
FTA I I I I 

0 I 2,228 I 2,228 I 2,228 I 2,228 

I Provide Transit Research Leadership I 1,600 I 3,794 1 3,794 I 3,794 I 3,7941 

Technology Program I I I 1 
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Aviation Safety Risk Analysis 
Air Traffic ControllAirway Facilities HF 
Aeromedical Research 
Weather Program Safety 
Unmanned Aircraft Systems 

Total RD&T Program Funding FY 2005-2007 

Table C-16. FAA RD8T Funding ($000) 

8,571 4,883 5,292 
9,391 9,557 9,654 

10,079 8,800 6,962 
20,671 20,376 19,545 

0 0 1,200 
Improve Efficiency 

Transportation 
National Plan for Transformation of Air 

9,321 20, I92 21,166 
5,059 17,919 18,100 
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FHWA RD&T Program 

Table C-17. FHWA RD&T Funding ($000) 

FY2005 FY2006 FY2007 
Actual Enacted Request 

Local Technical Assistance Program (T) 
Eisenhower Transportation Fellowship Program 

IT) 

11,148 10,719 10,719 
3,071 2,124 2,124 

Garret Morgan Program 
Transportation Education Development Pilot 
Freight Planning Capacity Building 
Surface Transportation Congestion Relief 

Assistance 
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Table C-18. FMCSA RD&T Funding ($000) 
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~~ 

R&D Facilities and Test Equipment (F) 
Nationwide Differential Global Positioning 

System (T) 

Table C-19. FRA RDBT Funding ($000) 

1,334 1,337 1,881 
6,746 9,900 0 
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Table C-20. FTA RD&T Funding ($000) 

Improve Safety and Emergency Preparedness 
Improve Safely and Emergency Preparedness 
in 

0 
9,002 

~~ 
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Table C-21. NHTSA RDBT Funding ($000) 

~~ 
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6 w 2 0 0 5  FY2006 
OST RDIT Program Actual Enacted 

Transportation Planning, Research, and 19,490 14,850 
Development 

, Total OST 19,490 14,850 

Table C-22. OST RDBT Funding ($000) 

FY2007 
Request 

8,910 

8,910 

Table C-23. PHMSA RD&T Funding ($aOO) 

Table C-24. RITA RD&T Funding ($OOw 

~~ 
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Appendix D: Operating-Administration Advisory 
Committees, Stakeholder Activities, and RD&T 
Plans ~ 

~ 

Research, Engineering, and DevelopmeXAdvisory Committee 
http:/lresearch .faa.aov/redac/ ___ ~ 

~~ - 

National Aviation Research Plan 
http://nasdocs.faa.Qov/nasiHTML/RED/izex. html 

- 

RD&T Annual Reviews and Accomplishment Reports 
http://research.faa.aov- 

FHWA 

Research and Technology Coordinating Committee 
http://www8.nationalacademies.or~/c~/~ro~ectview.as~x?kev= 154 

Corporate Master Plan for Research anweployment of Technology & Innovation 
http://www.fhwa.dot.qov/leqsreqs/directives/polic~/cmp/03077. ~ htm 

RD&T Performance Plans and Reports ~~ 

httD ://ww.tfh rc.qov/ ~ ~ 

~ 

~ FMCSA ~ 

Research and Technology StakeholderEums 
http://www.fmcsa .dot.aov/facts-research7resear~ ~-technoloqv/report/2004-stakeholder- 
reDort.htrn 
http://www.fmcsa.dot .aov/facts-researc~earch-technoloqy/reDort/Forum-Report-diqitaI- ~ 

version-all. htm __ 
~ 

Research and Technology 5-Year Strategic Plan 
http://www .fmcsa.dot . g _ o v l f a c t s - r e s e a r c ~ ~ s e a r c h - t e c h n o i Q _ q  
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FRA 

Committee for Review of the Federal Railroad Kdministration Research, Development, and Demonstration Programs 

http://www8. nationalacademies.orq/c~/proiectview.aspx? kev=SAIS-P-0 1 -08-A 

Five-Year Strategic Plan for Railroad Research, Development, and Demonstrations 
htt~://www.fra.dot.aov/us/content/225 ~ 

-. 

Transit Research Analysis Committee 
htt~://www8.nationalacademies~ora/c~/~roiectview.as~x?kev=~ 

Strategic Research Plan ____ 

http://www.fta.dot.gov/documents/FTA Strategic Research Plan FinaLdoc 

Vehicle Safety Rulemaking and Supporting Research Priorities: Calendar Yeas 2005-2009 
http://www. n htsa .qov/cars/rules/rulinqs/PrbrityPlan-2005. html 

Research and Development Public M e e m s  
~://www-nrd.nhtsa-.dot.qov/departmenWnrd-O 1 /presentations!lpresentatLonsLhL@ 

PHMSA 

Office of Pipeline Safety R&D StrategicPlan 
http://wimis.Dhmsa.dot&ov/rd/stAan.htm? 

Pipeline Safety Internal, External, StakehoTder, and Peer Reviews 
http://Drimis.phmsa.dot.gov/rd/reviews. h t m  
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RITA 

Committee for Review of the DOT RD&TStrategic Plan 
htt~://www8.nationalacademies.orn/c~/proiectview.as~x?kev=48663 

Research Activities of the Department of Transportation: A Report to Congress 
http://www.rita.dot.gov/publications/research ~ activities of the department of transportation a 

report to conqress/ ~ 
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