4.  modal program descriptions

This section describes the RD&T programs of each DOT modal administration, including the agency’s mission statement and a profile of planned FY 2004 activity.  All budget figures are cited from official DOT totals for RD&T.  (See Appendix C.)

FEDERAL HIGHWAY ADMINISTRATION

Mission  

The FHWA’s mission is enhancing mobility through innovation, leadership, and public service.  The FHWA faces the continuous challenge of enhancing the movement of people and goods from one place to another, while ensuring the safety and security of the traveling public and promoting the efficiency of the transportation system and protection of the environment.  

Major FHWA programs include the Federal-Aid Highway Program, which provides Federal financial assistance to the states to construct and improve the National Highway System (NHS), urban and rural roads, and bridges.  In addition, the Federal Lands Highway Program provides access to and within national forests, national parks, Indian reservations, and other public lands by preparing plans and contracts, supervising construction of facilities, and conducting bridge inspections and surveys.  The FHWA manages a comprehensive research and technology (R&T) program in support of the above.

The FHWA places a very high value on new technologies, materials, and innovations to improve the nation’s roadways.  Due to FHWA efforts, applications of advanced technology to the nation’s highways are yielding impressive results in safety, mobility, productivity, environmental quality, and security.  The FHWA strategically invests in R&T to improve the transportation system.  The FHWA approach emphasizes partnership with a broad range of organizations, including other DOTs and Federal agencies; state, local, and county governments; and international organizations.  The goal is to identify, develop, and accelerate the transformation of new ideas into better transportation systems, processes, and services.

Research, Development, and Technology

The FHWA has a history of success in playing a lead role in national highway research.  In an effort to further improve its R&T program, the agency developed a Corporate Master Plan for Research and Deployment of Technology and Innovation.  The purpose of the plan is to continue to improve the effectiveness and efficiency of R&T, including the end goal of deploying and implementing technologies and innovations that improve the quality, cost effectiveness, and timeliness of products, procedures, processes, and practices.    

The Corporate Master Plan presents a role, new focus, and clear direction for the agency’s R&T program within the context of improving highway transportation.  In addition, it outlines the FHWA’s corporate strategy for investing and conducting research in cooperation with its partners and stakeholders.  The initiative to develop the plan gained early momentum from opportunities to “raise the bar” for R&T deployment that were identified by the agency’s 2002 Restructuring Assessment.  It was also propelled by the recommendations of the Transportation Research Board (TRB) Research and Technology Coordinating Committee (RTCC) and the General Accounting Office.

RD&T delivery is a shared responsibility within the FHWA, involving Headquarters program offices, the Office of RD&T, the National Highway Institute, Resource Centers, and Division Offices.  Each plays an important role in identifying research needs and implementing strategies.  The Office of RD&T, located at the Turner-Fairbank Highway Research Center (TFHRC) in McLean, Virginia, has a unique role in that it conducts and manages research in support of FHWA program offices; coordinates the R&T program; champions the advancement of technological innovation in support of the agency’s strategic goals and performance objectives; advances knowledge through research, development, testing, and evaluation; and provides support and assistance throughout the FHWA in RD&T matters.

Current RD&T Profile and Funding Levels

Initiatives for the FY 2004 budget request are concentrated in the Infrastructure, Operations, Safety, Planning and Environment, and Policy areas.  Activities for the ITS JPO are described later in this section.  As shown in Table 4-1, the FHWA requests $512.4 million for RD&T in the President’s budget submission.  

Table 4-1.  Comparative Summary of FHWA RD&T Activity ($000)*

	Item
	FY 2002

Enacted
	FY 2003

Budget
	FY 2004

Budget

	R&D
	283,036
	275,963
	361,804

	Technology 
	246,458
	248,440
	150,629**

	Facilities
	0
	0
	0

	Total
	529,494
	524,403
	512,433


* Figures are from Appendix C.

** The drop in this figure is the result of a proposed shift of the ITS deployment incentives program out of RD&T.

FY 2004 Budget in Brief Highlights

Research focused on reducing fatalities from vehicles that leave the road, crashes at or near intersections, and collisions involving pedestrians.
FHWA projects span many disciplines and transportation topics, from highway design, engineering, and maintenance, to economic analysis, human factors, travel surveys, outreach, and marketing.  

Surface Transportation Research

Safety RD&T

Safely getting people where they need to go is the FHWA’s top priority.  The agency works in partnership with the NHTSA, FMCSA, FRA, and other public and private organizations to achieve its safety goals.  

The FHWA saves lives by improving the infrastructure and operations of U.S. highways, minimizing the factors that cause crashes, and reducing the severity of injuries for crashes that do occur.  The areas of greatest concern will continue to be intersections, pedestrian and bicyclist safety, run-off-road safety, and speed management, as these areas typically involve the greatest number of deaths and injuries.  Supporting research will include photometric and visibility research, human-centered systems research, and safety management assessments.  In addition, advancement of ITS technologies, including intelligent cruise control, viewer enhancers, and onboard vehicle sensors, will be a key part of the safety initiative. The FHWA’s long-term safety strategy is a technology-based system approach that enhances the safety of roads, vehicles, and highway users.  

	Key Safety Research

· Intersection-Related Crashes account for more than 50 percent of the combined fatal and injury crashes each year.  In this research, the FHWA seeks to identify the most common and severe problems and determine the most effective design configurations and treatments at both signalized and unsignalized intersections and at interchanges to improve intersection safety.

· Pedestrian and Bicyclist Safety focuses on identifying pedestrian and bicyclist problem areas, developing analytic tools for planners and engineers to better understand and target problems, and evaluating infrastructure countermeasures to improve pedestrian and bicycle safety.

· Roadway Departure research emphasizes keeping vehicles on the roadway and minimizing the consequences of leaving the roadway.  Development of the Interactive Highway Safety Design Model is a key study area for minimizing the consequences of leaving the roadway.  Another vital resource is the FHWA/NHTSA National Crash Analysis Center, which serves as a common resource for the government, automotive industry, and roadside hardware manufacturers to address scientific issues in crash testing and computer modeling to improve safety. 

· Speed Management is a complex issue, involving engineering, environmental, and behavioral factors.  Research in this area will focus on developing and testing engineering measures and technologies to manage speeds, assessing the changing conditions that necessitate changed speeds, and conducting behavioral studies to encourage wider adoption of travel speeds appropriate for the class of road, roadway design, and travel conditions. 


	Key Supporting Safety Research

· The Visibility Program investigates such issues as nighttime driving, roadway lighting, and sign reflectivity to help drivers and enhance the safety of road users.

· Human-Centered Systems research shows that inappropriate driver perceptions and behaviors are implicated in 80 to 90 percent of highway crashes.  Human-centered systems work focuses on two major areas: highway safety and intelligent highway infrastructure systems.  Topics include driver performance, highway signage, older/younger drivers, transportation management centers, and visibility.

· The Safety Management Program uses data from the Highway Safety Information System and other data sources to understand how safety is affected by the geometric design of the highway, the use of traffic control measures, the size and performance capabilities of the vehicles, and the needs and abilities of the users.  Efforts are underway to develop a set of analytical tools for use in the highway safety improvement process. 


Infrastructure RD&T

The FHWA’s infrastructure RD&T delivery and deployment program is focused on improving the performance, and significantly reducing the long-term costs, of highway infrastructure.  The program is comprehensive and coordinated, and utilizes infrastructure R&T that cuts across the boundaries of asset management, pavement, and structures.  The program focuses on the four critical elements necessary for success: information, people, technology, and deployment.

The coordinated program consists of several initiatives that respond to the needs identified by the National Highway R&T Partnership for Renewal of the Nation’s Highway Infrastructure.  In fact, the FHWA program goes well beyond renewal and aims to develop and deliver breakthrough technologies and infrastructure systems that will radically change the standards for performance of pavements and bridges and the way they are managed.  In addition, the program targets several well-defined areas where gaps in existing knowledge, understanding, or technology have been identified as opportunities for high-payoff R&T.  The program emphasizes technology deployment through real-world demonstration of new technologies.  Moreover, it responds to the newly recognized need for R&T to address the issues of homeland security and vulnerability of the nation’s highways.  

This program has been strongly guided by the recommendations of the RTCC and the National Highway R&T Partnership.  The partnership was initiated by the FHWA, American Association of State Highway and Transportation Officials (AASHTO), and TRB, and involved Federal and state agencies, industry, and academia.

· Asset Management—For highway systems, asset management is a new way of doing business.  It is a fact-based and holistic resource allocation process cutting across function, asset classes, and eventually, even modes.  Asset management includes economics, considers an extended time horizon, is driven by performance goals, and is sensitive to the needs of the highway user.

Today asset management is needed to address several critical issues.  According to the 2002 Status of the Nation’s Highways, Bridges, and Transit: Conditions and Performance report to Congress, annual capital expenditures by all levels of government could increase by over 65 percent without exhausting the supply of cost-beneficial investments in highways and bridges.  Maintaining and improving the physical condition of a mature system exposed to increasing traffic levels continues to be a challenge.  On the operational performance side, these increasing traffic levels have translated into major problems with congestion.  Within state DOTs, there are significant management challenges, including shortages of experienced staff, focus on short-term and “worst-first” decision making, decisions made asset class by asset class, heightened accountability, and the lack of quality data.  Successful asset management will reduce the nation’s investment gap.

The FHWA’s transportation asset management program is structured within four critical elements:

· Information—Providing the data and information needed to drive the asset management process.

· Capacity Building and Knowledge—Providing the professionals who know what needs to be done, how to do it, and why it should be done.  This area includes training workers and technicians, developing professionals, and educating decision makers.  The objective is to get the word out about best practices, innovative technologies, and, of course, education and awareness.

· Technology—Making transportation asset management work by providing the best tools, techniques, procedures, and guidance.

· Deployment—Championing, enabling, and supporting real-world application of asset management technology and information.

	Key Asset Management R&D

Information for Decision Making

· Conduct data integration research, development, and implementation activities.
· Use asset condition data to assess engineering performance of various asset parameters.
· Provide technical assistance to states in the implementation of data collection standards.
· Evaluate Rolling Weight Deflectometer.
Management Systems

· Provide guidance for Government Accounting Standards Board implementation (using modified approach).
· Evaluate innovative technologies for asset management.
· Develop tunnel management system.
· Develop hardware management system.
· Implement asset management, and provide technical assistance and training programs/courses on asset management.
Engineering Economic Analysis Tools

· Make improvements to bridge management.
· Develop Advanced Economic Investment Analysis course.
· Develop and deliver project-level analysis models and tools.
· Develop and deliver program-level analysis models and tools.
Quality Management, Construction, and System Preservation

· Conduct transportation system and pavement preservation conferences.
· Implement stewardship and oversight recommendations and policy.
· Undertake new construction- and preservation-related training initiatives, including a Quality Assurance (QA) Specification Development training course and Effective Use of Construction Management Systems.
· Apply customer-oriented construction management, quality management, and preservation information.
· Develop and implement performance-related specification technology.
· Support continuous quality improvements using state champions to show good case practices and unique applications.


· Structures—There are almost 600,000 large highway bridges in the United States and millions of smaller structures.  Of the larger bridges, 165,099 (28 percent) are substandard, but more importantly, U.S. drivers cross deficient bridges more than 1 billion times each day.  The average highway bridge in the United States was constructed more than 35 years ago; the need to reconstruct and rehabilitate bridges is evident by the number of work zones around the country.  The delays and safety impacts associated with bridge reconstruction projects are critical problems.  Bridges are vital links in the nation’s transportation network.  To underscore this point, while the NHS represents only about 4 percent of the total miles of roads in the country, 25 percent of all highway bridges are on the NHS.
The importance of bridge durability and reliability is obvious.  The vulnerability of highway bridges to natural hazards such as floods, winds, and earthquakes remains a serious concern.  Bridge washouts resulting from flooding are the most frequent cause of highway bridge failure.  The images of bridge failures associated with the Loma-Prieta Earthquake in San Francisco are still etched in the public’s memory.  Moreover, bridges can be attractive targets for terrorists.  The public understands that bridges do not last forever, but continuing work zones on the same stretch of highway can lead to increasing frustration for highway users.  The public also rightly expects this multi-trillion-dollar infrastructure investment to be managed effectively and efficiently.

The FHWA is committed to developing and delivering technology to solve these problems and meet these needs.  The FHWA’s vision for structures RD&T is to get out in front of the bridge deterioration curve and stay there.  The FHWA is working toward this vision through R&D conducted in three strategic focus areas: (1) the bridge of the future, a totally new generation of high-performance, low-maintenance bridges; (2) stewardship and management for the future, effectively dealing with existing bridges; and (3) ensuring the safety, reliability, and security of bridges, addressing both natural and manmade hazards.  

	Key Structures R&D

The Bridge of the Future

· Continue high-performance concrete (HPC), high-performance steel (HPS), and advanced composite materials (ACM) research and the HPS Showcase and Demonstration Bridge program.

· Evaluate new methods for load-testing foundation systems.

· Through new studies, research innovative uses and identify the necessary changes in material properties and testing for HPC, HPS, and ACM.

· Complete the fifth, and last, solicitation for projects for the Innovative Bridge Research & Construction program.

Stewardship and Management for the Future

· Start researching new ways to improve visual inspection of bridges and new methods for defining the physical condition of members.

· Plan multiple research contracts to optimize maintenance coating operations, improve laboratory and field forensic analysis of coating systems, improve standards for quality assurance, and assess corrosion performance of alternative reinforcement.

· Develop new inspection technologies, such as monitoring systems for major structures and technology for evaluating bridge foundations after earthquakes; investigate rapid and economical means of load-testing bridges; and conduct a literature review and a synthesis of current state-of-the-art research on risk-based and life-cycle management of bridges.

Safety, Reliability, and Security of Bridges

· Continue directed study at the Multidisciplinary Center for Earthquake Engineering Research.  The FHWA will continue in-house seismic research in partnership with Japan, as well as ongoing seismic research at the University of California, San Diego.

· Develop a unified scour prediction and evaluation procedure based on a comparison of independent lab studies conducted by the FHWA Hydraulics Lab and the University of Florida.

· Conduct research on bridge surveillance and monitoring as a method for improving infrastructure security.


· Pavements—Key FHWA goals are improving the mobility and safety of the 160,000-mile NHS.  To do so requires the effective restoration and preservation of existing highway infrastructure.  Pavements are at the core of this infrastructure.  Providing long-life and high-level pavement performance is a complex and ongoing challenge.  Today, approximately 7 percent of the NHS is in poor condition.  Most of the NHS is over 35 years old, and over 13,000 fatality reports note the pavement as a contributing factor.  Highway users have clearly stated their desire for smoother pavements, reduced delays and congestion, and safer and quieter pavements. 
The FHWA’s pavements R&D program is directed at providing pavements that are safe, cost-effective, and long-lasting; can be effectively maintained; and meet the customer’s needs.  The pavements program has been redirected to go beyond incremental improvements and is aimed at developing and delivering breakthrough technologies and pavement systems that will radically improve the standards for pavement performance and how pavements are managed well into the next century.  R&D also is directed at filling critical gaps in pavement knowledge, understanding, and technology.  The FHWA’s pavement research program provides highway decision makers and engineers with the information and tools they will need to design, build, and preserve superior performing pavements. 

The program focuses on information, people, technology, and technology deployment as a means to provide and deliver the technological advances.  Strategic focus areas include the structural design, materials, mix design, and construction specifications that will yield smoother, longer lasting, and more cost-effective asphalt and concrete pavements.

	Key Pavement R&D

Advanced Pavement Systems
· Develop and provide workshops on training, guidance on material testing, and local calibration procedures to help deliver the new AASHTO Pavement Design Guide.

· Validate proposed Superpave and structural design models through TFHRC laboratory and full-scale accelerated performance testing.

· Evaluate the performance of modified asphalt binders through accelerated testing in cooperation with state DOT and industry partners.

· Develop and deliver pavement findings, technology, and tools resulting from the Long-Term Pavement Performance (LTPP) program.

Quality Systems for Asphalt and Concrete Pavements

· Conduct best practices workshops and implement best practices for building and preserving smooth pavements.

· Develop criteria/technology transfer to support demonstrating asphalt pavement warranty criteria based on pavement performance elements; support asphalt Quality Control/QA, performance-related specifications (PRS) validation, equipment evaluation, Superpave mixture design, and construction through the use of the mobile laboratory and TFHRC facilities.

· Develop guidelines for measuring and obtaining workability of concrete pavements.

· Deliver guidelines on curing concrete pavements.

· Continue work to develop and deliver computer-based guidelines for job-specific mix optimization for pavements.

· Work with the states to demonstrate the applicability of PRS systems to concrete pavement construction.

· Demonstrate applicability of using precast concrete panels for high-volume urban reconstruction projects.

· Develop and deliver HIPERPAV II that includes longer-term performance of jointed plain concrete pavement and early-age behavior of continuously reinforced concrete pavement.

· Test and evaluate an innovative concrete pavement feature that will lead to high performance.

· Evaluate the effect of concrete shrinkage on pavement performance.

Recycled Materials
· Continue University of New Hampshire (Transportation Equity Act for the 21st Century [TEA-21] Section 5117 (b)(8)) research in development of specifications for recycled materials in highway applications.

· Conduct workshops, field trials, and demonstrations of innovative recycled materials. 


· LTPP Program—The LTPP program, resulting from the Strategic Highway Research Program which began in 1987, is a comprehensive 20-year study of in-service pavements throughout North America.  Operation of the program was transferred to the FHWA under the Intermodal Surface Transportation Efficiency Act of 1997 (ISTEA) and is continued under TEA-21.  

The LTPP program’s goal is to provide answers to how and why pavements perform as they do.  To this end, the program gathers, processes, and analyzes data describing the structure, service condition, and performance of approximately 2,300 in-service test sections in all 50 states, the District of Columbia, Puerto Rico, and the 10 Canadian provinces.  The collected data are housed in the LTPP database, the most comprehensive source of information on pavement performance in the world. These data document the performance of a broad array of pavement designs in a wide range of service conditions, making possible the development, calibration, and validation of pavement performance models.  The LTPP’s data is making possible the validation and calibration of the 2002 Pavement Design Guide, being developed by the National Cooperative Highway Research Program.  The new guide will provide more accurate performance predictions so that the frequency of premature failure is reduced—resulting in substantial annual savings over the next 50 years.  The guide contains tools for evaluating the effects of variation in materials, traffic loading conditions, and design features.

	Key LTPP R&D

Data
· Coordinate and communicate activities with states, provinces, industry, and FHWA field offices.

· Collect, process, and release all required LTPP data (profile, deflection, materials characteristics, and traffic).

· Operate the Material Reference Library and storage facility.

· Award a new contract for LTPP technical support services.

· Begin a new study on the uniformity of test sections.

· Award new contracts to update Round 1 and 2 distress data.

· Award new material testing contract for SPS material testing.
Analysis
· Continue analysis of LTPP data.

· Award new contracts for LTPP data analysis.
Products
· Continue the development and delivery of the LTPP database as a product for use by the highway community.
· Continue customer service and technical assistance to users of LTPP data.


Highway Operations R&D

The Operations R&D team at the TFHRC conducts research on the application of Intelligent Transportation Systems (ITS) and other cutting-edge technologies to move people and goods better, quicker, and safer.  Research focuses on two key areas, traffic management and enabling technologies, and is supported by the TFHRC’s Traffic Research Laboratory (TReL).  

Traffic management research utilizes advanced technologies and techniques to develop dynamic control systems that will estimate and predict the status of a traffic network, including the flow of traffic through work zones, so that decision makers can make appropriate, proactive traffic management and traffic information decisions.   

The TReL conducts experiments on advanced control systems, ramp metering and freeway control, intelligent vehicle collision avoidance technologies, rural ITS applications, and advanced traffic engineering concepts.  It offers a comprehensive, experimental test bed that integrates industry-standard traffic control systems with the latest developments in hardware and software.  The TReL supports the development and application of advanced technologies to create integrated, cost-effective solutions for managing and controlling the nation’s transportation systems to maximize safety, mobility, and productivity. 

	Key Operations Research

· Advanced Control Systems (ACS) research uses advanced traffic signal control and logic to run real-time adaptive control systems.  Sensors and other devices monitor the flow of traffic and change traffic signals to optimize traffic flow, minimizing stops and delays and the need for traffic engineering intervention.

· ACS “Lite” is under development to provide similar benefits as full ACS, but with less surveillance and other costs, making it ideal for smaller communities.
· Dynamic Traffic Assignment uses expert computer processing to develop real-time Traffic Estimation and Prediction Systems that predict where and when drivers travel on the road network.  This enables dynamic control systems to anticipate problems before they occur rather than simply reacting to existing conditions.

· The Next Generation Simulation research is a new role for FHWA.  Rather than developing simulation software, this research will develop traffic simulation resources in the form of core algorithms and validation data sets.  The transportation customer community will be involved in all phases of this effort.    
· The Strategic Work Zone Analysis Tools program is a new FHWA initiative. Four tools are being developed as part of the initiative: a work zone delay impact analysis tool called QuickZone, an expert system software program, a cost/alternative analysis spreadsheet, and a detailed simulation model to evaluate the effects of the work zone on surrounding areas.  The QuickZone Partnership Program takes advantage of QuickZone’s open source code approach to customize the software to provide state and local agencies with a tool that best meets their needs.

· Weather Responsive Travel Management research will address the issues associated with improving traffic management and operations during adverse weather conditions, including supporting evacuations in response to natural or man-made disasters.  
· The Traffic Software Integrated System (TSIS) is a collection of sophisticated computer-based tools for use by traffic engineers and researchers. For example, Fairfax County, Virginia, used TSIS to evaluate incident management; this allowed the county to quantify the benefits and demonstrated that more than 500 hours of delay could be saved by the more rapid clearance of just one incident. 


Within highway operations R&D, enabling technologies research looks at fundamental technologies—such as communications, the Global Positioning System (GPS) for automatic geographic location, and sensors—that enable other applications to work.  For example, without advanced sensors, control systems would not have adequate traffic data.  In another application, the GPS is being used to assist snowplow drivers, preventing snowplows from running off the road during whiteout snowstorms.  Examples of key enabling technologies are outlined in the box below.

	Key Enabling Technologies Research 

· The Intelligent Vehicle Initiative (IVI) researches integrated in-vehicle systems that help drivers of all types of vehicles—cars, trucks, buses, fire trucks, ambulances, snowplows—operate more safely and effectively. The IVI is a multi-agency effort coordinated by DOT’s ITS JPO.

· The IVI Infrastructure Consortium is partnering with DOT to sponsor innovative research in cooperative IVI services, to serve as stakeholders for all state and local governments with respect to cooperative systems, and to promote the deployment of cost-effective cooperative IVI services.  The infrastructure consortium is first focusing on infrastructure-based intersection collision avoidance systems.

· Cooperative vehicle highway automation research is exploring future concepts and technologies for automation of buses, trucks and passenger cars to improve mobility and quality of life in urban areas.

· The Nationwide Differential Global Positioning System (NDGPS) can pinpoint a person’s or vehicle’s position to within 3 meters.  The NDGPS directs emergency responders to the exact location of a crash, makes it easier for highway agencies to monitor and respond to hazardous pavement conditions, provides drivers with in-vehicle route guidance, and affords a host of other transportation applications.  Single-coverage NDGPS will be available throughout the United States by December 2005, and dual-coverage service will be available by December 2007.  The service will be free to all users. (The FRA has initiated this program, along with the U.S. Coast Guard, to convert decommissioned Air Force Ground Wave Emergency Network sites to calculate and broadcast the differential correction signals to ensure 1-3 meter accuracy.)  

· A Higher Accuracy Version of NDGPS is under development that will provide 10-cm accuracy nationwide.  This higher accuracy will enable in-vehicle collision warning systems that could potentially save thousands of lives annually.
· Winter Road Maintenance Decision Support Systems (MDSS) use weather and road condition information to help operators make more informed decisions on when and where to dispatch crews to plow, sand, and apply chemicals.  The first release of the MDSS is being field tested in Iowa.  


Environmental, Planning, and Right-of-Way (Real Estate Services)
The FHWA’s planning, environment, and realty research supports program and policy objectives that help the Department lead the way to transportation excellence and innovation in the 21st century.  Primarily, planning, environment, and realty research addresses the environmental stewardship and mobility strategic objectives.  In concert, research also addresses safety, security, global connectivity, and organizational excellence objectives.  Research projects are carefully targeted to assist state DOTs; Metropolitan Planning Organizations (MPOs); local agencies; and other state, regional, and local governments in planning and implementing high-quality, effective transportation programs and projects.  A key goal of the research is to improve transportation decision making by developing tools, best practices, and training. The research relies on expert contributions from varied disciplines, including transportation planning, natural sciences, economics, social services, organizational management and finance, computer technology and information management, model development, law, communications, and engineering.  Each program area has extensive networks and continually responds to internal and external concerns and recommendations.  To make the best use of resources, the FHWA’s planning, environment, and realty research is conducted collaboratively and in partnership with other offices, organizations, and agencies, including the Environmental Protection Agency, Department of Energy, U.S. Army Corps of Engineers, FTA, and FMCSA, to name a few.  The environmental, planning, and realty research priority areas for FY 2004 are described below.

	Key Environmental, Planning, and Realty Research 

· Environmental Research focuses on balancing concerns with the natural environment while adding value to the community.  It continues to support noise model research; air quality and climate; wetlands; and water quality and ecosystems. The environmental issues confronting today’s decision makers are increasingly complex, requiring consideration of a spectrum of ecological, technological, and human factors.  Research dealing with sediment runoff management and soil texture and chemistry for roads serving Federal lands is a continuing interest.

· Simultaneously, Planning Research products provide quality data, analysis, and information to transportation decision makers.  Investments focus on ways to share and improve institutional intelligence, smart growth and transportation land use, statewide and intermodal planning, safety-conscious planning, and forecasting transport demand and system changes.  Efforts will also support integration of bi-national, statewide, metropolitan, rural, and tribal planning with environmental concerns; context-sensitive systems; and intermodal planning.  A major focus will be on the Planning Capacity Building initiative, which boosts the ability of planning professionals to make better transportation decisions.  Research projects will result in tools, resources, education, workshops, and analytic methods for planners across the country to better address congestion, safety, and economic development, and to streamline processes for transportation investments while balancing community concerns with state, metropolitan, and local priorities.  Safety-conscious planning efforts with state DOTs and MPOs will continue to provide tools and foster dialogue.

· Realty Research helps automate processes for state DOTs, provides for the evaluation and adoption of efficient electronic property management routines that incorporate involvement of multi-discipline decision makers and the public at all levels, and encourages local scale effectiveness and national scale relevance to real property actions.  Research also works toward delivery of modern acquisition and valuation technology; state-of-the-art corridor assessment methodologies; broadened development and implementation of access management tools; and preparation and utilization of electronic performance standards, including production of universal information systems.  
· Environmental Stewardship and Streamlining/National Environmental Protection Act Research identifies and develops time-sensitive, cost-effective techniques to redesign, integrate, and balance environmental and transportation decision making at the Federal, state, tribal, and local levels to help achieve the best overall public interest decisions.  Applied environmental streamlining research is closely linked to system planning, which focuses on analyzing causes for process delays, sponsoring pilot streamlining efforts, developing new procedures through programmatic agreements, and providing training in consensus building and dispute resolution. The context-sensitive-solutions strategy establishes a better link between transportation planning and environmental review at the systems planning and project levels. 


Policy

The FHWA has four primary focus areas in policy research: (1) improving the collection and dissemination of core data concerning facilities and highway users; (2) developing analytical tools to evaluate the impacts of a broad range of highway policy options; (3) analyzing short-term and long-term issues that will affect surface transportation programs; and (4) identifying legislative and strategic initiatives to address these issues.

Policy research analyses are undertaken to provide a unique and crucial perspective not found in any single program area as a means of informing decisions in the public interest.  The Office of Policy uses information on economics, demographics, highway travel, and spending trends to provide an understanding of the interrelationships among highway programs, systems, services, and institutional relationships.  In turn, these analyses provide a framework for assessing the stewardship of the nation’s highways as a component of the overall transportation system.  This knowledge is further used to identify issues, assess the effectiveness of current programs and policies, and evaluate alternatives.  The following box outlines policy research priorities for FY 2004:

	Key Policy Research

· Characteristics and Impacts of Highway System Use research assesses trends in the use of highway and related transportation systems by different groups of users and potential implications of changing trends for transportation programs and policies.  
· Highways and the Economy research provides national transportation policy makers with empirical assessments of the economic benefits of highway infrastructure investment.  
· Future Directions in Highway Financing research examines the long-term viability of existing highway financing mechanisms and explores issues relating to alternatives, including the future role of the private sector in providing and managing transportation resources.   
· Highway Needs and Investment Analysis research focuses on improving highway and bridge analytical tools to better estimate how congestion, delay, vehicle operating costs, safety, air quality, infrastructure conditions, and other key indicators of highway system performance will change in the future under alternative investment strategies.   
· Legislative Analysis and Strategic Planning research supports the development, analysis, and implementation of transportation legislation, and addresses strategic initiatives that are likely to influence future legislative and political directions.  
· The Highway Performance Monitoring System provides critical system condition, performance, and operations data. Research will be directed at enhancing data quality through improved collection and reporting procedures, updated reporting software, and new data review and analysis tools. 
· The Travel Monitoring Analysis System produces early year-end estimates of highway travel and vehicle classification data.  These data are used in the FHWA performance measurement process and in the evaluation of freight policies.  New research will focus on enhancing analytical tools to provide (1) more accurate estimates of monthly travel by vehicle type, and (2) traffic analysis software responsive to the needs of supporting mechanistic pavement design.  
· The National Household Transportation Survey provides data on daily personal travel behavior and changes in personal travel over time.  New research will focus on security issues, such as the dispersal of family units during the day; congestion, such as average speeds and vehicle occupancy; and safety, such as aging drivers and their travel characteristics. 
· Highway Finance data research supports the development of new analytical tools and procedures to assist states in improving the quality of their financial reporting.  Decision makers at the Federal, state, and local levels, as well as the Congress, rely on this data to make informed decisions about highway taxation and finance. 

· Motor Fuel Attribution research develops new analytical tools and procedures to assist states in improving the quality of state-reported motor-fuel data, which, in turn, supports the Highway Trust Fund attribution process.  These data are a critical input to the apportionment of Federal-aid highway funds. 


R&T Technical Support

In addition to R&T investments specific to each FHWA goal, the FHWA R&T program supports a range of crosscutting activities that include producing and disseminating technical documents, reports, newsletters, and publications; coordinating technology and innovation deployment; supporting the TRB; and supporting the DOT Small Business Innovation Research (SBIR) program.

	Key Technical Support Activities

· TRB Cooperative Agreement—The FHWA provides funding for the TRB under a cooperative agreement.  These funds support the TRB’s Core Program, which includes standing technical committees; committee-sponsored workshops and conferences; publications (production and distribution); the TRB annual meeting; the Transportation Research Information Service [TRIS] (a computerized bibliographic database and other information services); field visits to state DOTs and other sponsor organizations; and staff to support these and related activities.
· SBIR—The SBIR program is mandated by the Small Business Research and Development Act of 1982 and was reauthorized in 1992.  SBIR project topics are chosen by individual FHWA offices with the intent of supporting their overall goals.  The SBIR program seeks to develop technological innovations using the high level of expertise in the small business community.  The SBIR program also provides opportunities to increase private sector commercialization of innovations derived from Federal R&D and for minority and disadvantaged business participation in technological innovation.

· R&T Report Center—The R&T Report Center fills requests for FHWA publications and distributes training course materials for the National Highway Institute (NHI) and the Office of Motor Carriers.  The Center ships over 35,000 documents a month in reply to approximately 650 requests.  The R&T Report Center distributes technical publications for practically all of the offices within the FHWA.

· Technical Reference Center—The Technical Reference Center is a central repository of technical literature from a number of sources, including the FHWA, TRB, state highway agencies, and international research sources.  The Technical Reference Center provides a central location for reliable, recognized sources of reference material for all FHWA staff, as well as for visitors to the TFHRC.

· Strategic Communications and Marketing—Technical information from RD&T is produced and disseminated through a variety of communications media, such as the TFHRC web site; Public Roads magazine (4,450 subscribers); Research and Technology Transporter (2,800 on mailing list); newsletters; technical presentations; technical/specialty reports; papers; posters; and brochures. 


Field Services and Delivery 
The Federal Lands Highway Program provides transportation engineering services for planning, design, construction, and assistance in the management of highways and bridges on, or providing access to, Federally owned or tribal lands.  Federal Lands Highway construction projects and other engineering activities provide opportunities to showcase the latest highway technologies and innovations.

The main objective of the Federal Lands Technology Program is to engage the Federal Lands Management agencies in innovative practices that will extend the service life of Federal Lands infrastructure, improve safety, and minimize environmental impacts during construction.  The program also provides opportunities to evaluate technology in all areas of transportation engineering.
	Key Federal Lands Research

· Fish Passage—Evaluates the success of fish passage through culverts to better define the design criteria, identify the critical factors for design, and standardize the design based on those critical factors.
· Guardrail Testing Program—Ensures effective performance of roadside equipment with the latest requirements.  
· Geographic Information System—Implements a system that is compatible with the FHWA asset management and pavement and bridge management systems. 

· High-Performance Materials—Implements and evaluates high-performance steel and concrete on Federal Lands projects.


Resource Centers
FHWA Resource Centers provide technical assistance and program support functions.  They also accelerate the adoption of innovative technologies by partnering with division offices to coordinate technology and innovation at the state and local levels; identifying and prioritizing new and existing technologies; leading in the development of plans for marketing and dissemination of innovative transportation technology; and conducting national and international exhibition programs.  In addition, Resource Centers facilitate field tests and evaluations of innovative new technologies that will transfer technology more efficiently and/or open up new areas to the transportation community.  

Corporate Centers
Much of this work focuses on more effective strategic communication of research results, technology marketing, knowledge management, technical consultation and peer review working through entities like the TRB, support of SBIR, and improved/more effective support services through the TFHRC.  Under the technology marketing program, the FHWA develops policies, regulations, and guidelines for national and international technology transfer programs; coordinates development of plans; and facilitates outreach activities for marketing transportation technology.

Training and Education

Without a skilled, technically competent workforce, the benefits of technology application are lost.  Technological innovation should not be considered the separate and distinct activities of research, development, deployment, and implementation, but rather as an integrated process that develops and delivers innovation through a well-trained, effective, and efficient workforce.  The effort must clearly define the desired result and delivery process, including workforce training and development needs.  This is a fundamental shift in the way many have viewed technology development and delivery, but one that will be increasingly important as decision makers look to technological innovation to address the country’s pressing transportation needs. 

There is a growing recognition, at the national, state, and local levels, of the challenge to assure an effective, technically competent, and well-trained transportation workforce.  This concern is particularly evident in the highway sector.  State DOTs, alone, employ more than 250,000 workers, and more than 38,000 local agencies develop and manage local road programs.  Addressing the nation’s transportation needs also depends on the expertise of a large number of private contractors for engineering design, construction, and operations.  

The current workforce responsible for planning, operating, and managing the transportation system is at risk, as a disproportionate number of “baby boom” workers approach retirement.   Reports estimate that as many as 40 to 50 percent of the transportation workforce will be eligible to retire in the next 5 to 15 years.  Retirees will take with them years of experience, institutional knowledge, and competencies that will be difficult to replace.  Technological improvements and an increasing reliance on knowledge-based systems are also changing the skills sets necessary to develop and manage a safe, efficient, and effective transportation system.  Moreover, competition from other industry sectors will make it more difficult to attract and retain transportation workers.

The critical importance of workforce development is highlighted in the President’s Management Agenda, which lists the strategic management of human capital as one of five key objectives.  The concern for the transportation workforce was clearly evident at a National Workforce Summit held in May 2002.  Led by the FHWA, FTA, and RSPA, the summit was the first-ever fully coordinated initiative focused on developing the people necessary to preserve and advance the nation’s transportation system.  Including leaders from Federal, state, and local transportation agencies; academia; industry; labor unions; professional associations; and consulting firms, summit participants agreed on the need to address three critical areas: (1) ensuring that young people are attracted to the transportation jobs of the future; (2) ensuring that workers are using the latest technologies and practices to improve transportation; and (3) developing partnerships throughout the transportation and education communities to institutionalize workforce development.  

Within the FHWA, education, training, and technical assistance promotes application of technologies developed both internally and externally; assures a qualified highway transportation workforce; and maintains the workforce at a high level of technical competence.  As noted below, established FHWA programs such as the NHI, Local Technical Assistance Program (LTAP), and Eisenhower Fellowship Program are considered the cornerstones for education and training in the transportation community.  Given the increasing demand for transportation, rapidly advancing technology, and significant demographic changes, there is also a need to focus on the issues identified at the National Workforce Summit.

NHI

The NHI develops and administers transportation-related training and education programs that assist in applying new technologies to the planning, design, construction, maintenance, and rehabilitation of the nation’s transportation infrastructure.  The NHI offers training to Federal, state, and local transportation agencies, and, increasingly, to the private sector; provides technical course materials for inclusion in undergraduate and graduate curricula; and collaborates with community colleges, technical schools, and secondary and grade schools to identify the transportation professionals of tomorrow.

LTAP

The LTAP improves skills and knowledge of local transportation providers through training, technical assistance, and technology transfer.  There are 57 LTAP centers serving each state, Puerto Rico, and American Indian tribal governments.  The centers tailor their programs to provide technology services, technical assistance, training, products, advice, and educational resources to meet the needs of the local transportation workforce.  LTAP centers are located at universities or state highway agencies, and funded through Federal LTAP funds, state DOTs, the Bureau of Indian Affairs, universities, local agencies, and funds designated by state legislation. 

Eisenhower Transportation Fellowship Program

The Dwight David Eisenhower Transportation Fellowship Program was established by ISTEA in 1991 and re-authorized in 1998 by TEA-21.  Encompassing all modes of transportation, the program seeks to attract the best and brightest minds to transportation research and the transportation workforce.  Selection criteria for the awards include applicants’ academic achievements, recommendations, and likelihood for pursuit of a career in transportation. The NHI manages the program.  

The fellowship program provides both students and college faculty with opportunities to expand and deepen their understanding of transportation-related fields of study, and helps to retain top talent in the U.S. transportation industry.  The program has six award categories:

	Eisenhower Transportation Fellowship Program Award Categories

	· Graduate Fellowships enable students to pursue masters and doctoral degrees in transportation-related fields at universities of their choice.

· Grants for Research Fellowships acquaint undergraduate and graduate students with transportation research, development, and technology transfer at DOT facilities.

· Historically Black Colleges and Universities Fellowships provide students with additional opportunities to enter careers in transportation and serve as a feeder for other Eisenhower fellowships.

· Hispanic-Serving Institutions Fellowships provide students with additional opportunities to enter careers in transportation. They also serve as a feeder for other Eisenhower fellowships.

· Tribal Colleges Fellowships identify transportation-related activities and provide student and faculty fellowship opportunities. In addition, they serve as a feeder for other Eisenhower fellowships.

· Faculty Fellowships give faculty in transportation fields the opportunity to enhance and update their transportation knowledge, including attendance at conferences, courses, seminars, and workshops. 


University Transportation Research

This program advances U.S. technology and expertise in transportation disciplines through education, research, and technology transfer at university-based centers of excellence.  The University Transportation Center (UTC) program was initiated in 1987 under the Surface Transportation and Uniform Relocation Assistance Act, which authorized the establishment and operation of transportation centers in each of the 10 standard Federal regions.  The program is jointly funded by the FHWA and FTA, and coordinated by RSPA.  (See pages 4-61 and 4-65.)

Other Research Programs

State Planning and Research (SP&R)

As required by Title 23, Section 505 of the United States Code, 2 percent of the apportionments that states receive from highway grant programs are for the SP&R program.  SP&R is intended to solve problems identified by the states. 

State DOTs are encouraged to develop, establish, and implement RD&T programs that anticipate and address transportation concerns before they become critical problems.  Section 5 of this plan provides a more detailed discussion of the SP&R program.
Intelligent Transportation Systems Joint Program Office

Mission

The ITS program is managed by the ITS JPO, which is directed by a career senior executive who reports to the Deputy Secretary of Transportation and the Federal Highway Administrator.  Six DOT operating administrations have ITS components in their programs:  the FHWA, FTA, FMCSA, FRA, NHTSA, and MARAD.  Senior executives from those agencies and others comprise DOT’s ITS Strategic Planning Group, which manages the policy direction of the ITS program.  

The ITS JPO fosters and supports the application of advanced technologies to improve surface transportation mobility, capacity, safety, and environmental compatibility.  Major program elements include development of intelligent vehicles and supporting deployment of an information infrastructure for rural and urban highway applications, commercial vehicle operations, and public transit systems.  The ITS JPO is also responsible for establishing and maintaining ITS architecture, ITS standards, project evaluations, and overall program assessment.

Current RD&T Profile and Funding Levels 

The total FY 2004 budget request for ITS RD&T is shown in Table 4-2.
Table 4-2.  Comparative Summary of ITS JPO Activity ($000)*

	Item
	FY 2002

Enacted
	FY 2003

Budget
	FY 2004

Budget

	ITS
	$203,399**
	$206,248**
	$121,000


*Figures are from Appendix C.

**FY 2002 and 2003 figures include funds for the ITS Deployment Incentives program, whereas FY 2004 is for R&D only.

The proposed ITS budget has eight components: (1) ITS Security Research ($14 million); (2) Safety Research ($36 million); (3) Mobility Research ($20 million); (4) System Management Information ($12 million); (5) Deployment Support ($9.5 million); (6) Architecture and Standards ($15.5 million); (7) Evaluation ($5.5 million); and (8) Program Support ($8.5 million).

ITS Security Research

The ITS Security Research activity consists of four specific programs: Freight, Commercial Vehicle Operations (CVO), Passenger, and System Management and Operations.

The Freight program is designed to help ensure the security of the transportation system for the movement of goods while maintaining industry productivity and the nation’s trade competitiveness.

The CVO program will enhance the ability to track commercial vehicle routes, verify commercial drivers who are operating trucks, monitor the movement of stolen commercial vehicles, and improve CVO productivity and security.

The Passenger security research program will enhance safety and security and increase the ability to track the location of transit vehicles, verify drivers and passengers, screen baggage, detect weapons and hazardous materials, and provide surveillance and emergency alarms—all vital areas where ITS technology will have a positive impact in safeguarding people and equipment.  

The Systems Management and Operations program supports the DOT and FHWA objectives of enhancing safety, mobility, and environmental stewardship.  The program conducts long-term and applied research to develop advanced tools and strategies to aid the secure operation of the surface transportation system and enable efficient response and recovery time during security emergencies, while enhancing day-to-day operations.

Safety Research

The ITS Safety Research activity consists of four specific programs: IVI, CVO, Public Safety, and Infrastructure.

The IVI aims to prevent crashes by helping drivers avoid hazardous mistakes. The goals of the program are to (1) prevent driver distraction, and (2) facilitate accelerated development and deployment of crash avoidance systems.  Included are activities that will increase safety under normal driving conditions through the design of in-vehicle communication and information systems; in degraded driving conditions where the risk of a crash is increased; and in dangerous situations through crash avoidance systems.

The CVO research program supports DOT’s safety objective by developing and deploying ITS technologies to enhance the safety of commercial vehicle operations.  Activities will include work on qualified driver systems; smart roadside operations to support safety enforcement and compliance; and, building on state efforts, full deployment of Commercial Vehicle Information Systems and Networks (CVISN).

The Public Safety program seeks to improve emergency response and reduce delay in rural and metropolitan areas through research and testing of new technologies and procedures for detecting, locating, and properly responding to highway incidents.

The Infrastructure program is designed to continuously improve highway safety by reducing the number and severity of highway crashes.  It also supports programs that target high-crash areas, and will focus on several types of crashes that appear to be amenable to infrastructure-based solutions (for example, intersection, pedestrian, speed-related, and run-off-the-road crashes).

Mobility Research

The ITS Mobility Research activity comprises four programs: Traffic Management; Transit Management; Freight Management; and Cooperative Driver Assistance Systems (CDAS).

The Traffic Management program supports the DOT and FHWA objectives of enhancing safety, mobility, and environmental stewardship through long-term and applied research to develop advanced tools (models, software, guidance documents) that practitioners can use to improve the management and control of traffic.

The Transit Management initiative explores and advances the use of new technologies to improve the mobility of transit patrons by increasing transit service availability, reliability, and convenience, and by reducing travel times.

The Freight Management program will increase the efficiency of intermodal freight movement over the nation’s highways, railroads, waterways, and ports.  Work will engage major freight stakeholders in deploying technologies, improve modeling tools to increase mobility, and continue to develop standards for freight information exchange.

CDAS will enhance mobility through long-term research to explore the potential of cooperative-vehicle and infrastructure-based systems to improve traffic flow and optimize the operation of freeways and arterial roadways for all vehicles, and to improve the productivity and efficiency of transit and commercial vehicle fleets. 

System Management Information

The ITS System Management Information program consists of five specific activities: Advanced Data Collection; Data Management; Telecommunications; Weather Network; and Data Dissemination.

The Advanced Data Collection program will develop advanced techniques and technologies for monitoring the surface transportation system. A major focus will be the development of vehicle-based monitoring systems.

The Data Management program will develop techniques and guidance for processing and managing the large amounts of data associated with highway and transit monitoring. This 

program will focus on data quality, fusing data from various sources to provide useful information, and managing large databases using advanced data management techniques. 

The Telecommunications program conducts research and develops guidance to overcome the communication limitations for ITS applications in rural America and other key applications, such as monitoring critical infrastructure, while generally lowering communication costs.

The Weather Network program will develop specifications for weather sensor equipment and guidance for transportation agencies deploying weather sensor networks.

The Data Dissemination program will develop guidance for exchanging information about transportation services in near-real-time and providing that information to travelers.

Deployment Support

The ITS Deployment Support activity comprises three efforts: Technical Assistance; Training; and Outreach.

The Technical Assistance program facilitates the implementation of ITS systems at the state and local level.  This program supports the DOT goal set in January 1996 to deploy integrated ITS systems in 75 of the largest metropolitan areas by 2006.

The Training program ensures that Federal, state, and local professionals have the knowledge, skills, and abilities to successfully implement, operate, and manage ITS.  This activity supports the development and delivery of training courses to the national ITS workforce and offers awareness to decision-makers and other transportation professionals.

The purpose of the Outreach program is to disseminate and foster the sharing and exchange of information—both technical and informative—to educate practitioners and state and local decision makers about the benefits of ITS and how to deploy effective, integrated ITS technologies.  

Architecture and Standards

This program consists of two efforts:

The Architecture program provides a framework through which ITS systems can be effectively planned and implemented.  Its near-term goal is to expand the development and use of regional ITS architectures.  The program will maintain the National ITS Architecture and keep a current documentation database based on changed or emerging policies, lessons learned, workshop experiences, and impacts of developing standards.  As ITS continues to grow and new needs are identified, this effort will assure that the architecture evolves and that changing transportation community needs are integrated into it.

The Standards activity supports the widespread deployment of standardized, interoperable ITS technologies.  The intent is that open standards will move agencies out of proprietary systems and lead to wide availability and use of interoperable ITS that are competitively priced and meet the needs of transportation agencies and the traveling public.

Evaluation

The Evaluation program assesses the costs and impacts of ITS technology deployments and/or integration on the surface transportation system.  Endeavors include the evaluation of field operational tests (FOTs) and model deployments of new and innovative technology applications expected to provide benefits in operational settings.  The Evaluation program conducts a lessons-learned activity, which has produced, and will continue to produce, a significant volume of benefits information documents tailored to the needs of various target audiences.  A major component of the Evaluation program is the production of performance measures enabling DOT to document and measure the impacts of ITS deployments and the progress toward achieving national ITS infrastructure goals.  Finally, the program conducts policy and program reviews enabling ITS program managers to assess the effectiveness of policies and procedures directed to state and local agencies.  The program also contributes to fulfilling the mandates of the Government Performance and Results Act by developing and continuously refining techniques for measuring the impacts of ITS deployments and/or integration on transportation system performance.

Program Support

This effort provides the technical, advisory, and administrative support necessary to carry out the ITS program. It also supports the building of public/private consensus on ITS program issues and ensures the proper technical review, support, and integration of ITS projects.

federal motor carrier safety administration 

Mission  

As the Federal Government’s chief motor carrier safety agency, the FMCSA’s focus is on saving lives and reducing injuries by helping to prevent truck and bus crashes.  Specifically, the FMCSA has adopted a safety goal of reducing the large-truck-related fatality rate from 2.8 per 100 million truck-miles in 1996 to 1.65 by 2008.  Furthermore, due to the events of September 11, the FMCSA has supported transportation security efforts.  Achieving the FMCSA’s safety objective and supporting the security of the nation’s transportation system are the agency’s highest priorities.  Congress has laid the groundwork and provided direction for improving truck and bus safety through the legislative mandates embodied in the Motor Carrier Safety Improvement Act of 1999.  The expanded demand for commercial carrier services, and the changing nature of the motor carrier industry, requires that the FMCSA look at new ways of doing business and creative approaches to accomplishing its safety objective and supporting transportation security.

Current RD&T Profile and Funding Levels

The FMCSA’s R&T program is key to reaching the agency’s goal of reducing large-truck-related fatalities.  Recognizing that highway crashes often stem from a number of interrelated factors and not just a single cause, the FMCSA has created a comprehensive, but dynamic, motor carrier R&T program to support its safety goal.  In addition to supporting the FMCSA’s diverse operational safety initiatives, this program has a major thrust to deliver safety in new ways, including the development, evaluation, and deployment of advanced safety technologies.  It also supports transportation security.  The FY 2004 budget request for FMCSA RD&T is detailed in Table 4-3.

Table 4-3.  Comparative Summary of FMCSA RD&T Activity ($000)*

	Item
	FY 2002 Enacted
	FY 2003 Budget
	FY 2004 Budget

	R&D
	$2,827
	$6,196
	$6,682

	Technology Investment
	0
	$2,782
	$2,375

	Facilities
	0
	0
	0

	Total
	$2,827
	$8,978
	$9,057


     *Figures are from Appendix C.  

FY 2004 Budget in Brief Highlights

The FMCSA’s R&T program is data-driven and comprehensive, addressing all of the major crash factors within the agency’s purview and supporting transportation security.  The program includes  (1) Driver Safety Performance (commercial and noncommercial); (2) Commercial Vehicle Safety Performance; (3) Carrier Compliance and Safety; (4) Safety Systems and Technologies; (5) Crosscutting Safety Initiatives; and (6) Security.  
Driver Safety Performance

The goal of this program area is to improve the safe performance of commercial motor vehicle drivers and the noncommercial vehicle drivers in the vicinity of large trucks and buses, and to ensure that commercial drivers are physically qualified, trained to perform safely, and mentally alert.  The following projects are planned for FY 2004:

Noncommercial Driver Performance 

To identify and quantify driver errors and crash precursors, the FMCSA will initiate a project involving data reduction and the creation of a car–truck interaction database from the NHTSA 100-Car Naturalistic Driving Study.  Building upon two recently completed FMCSA driver fatigue studies, research will also identify and classify unsafe driver (commercial and noncommercial) behaviors.  

Commercial Driver—Performance Enhancement

In the area of enhancing commercial driving performance, the FMCSA will validate a commercial driving simulator for driver training, in addition to assessing licensing implications.  Also, the FMCSA will demonstrate the feasibility and validity of a fast, low-cost, portable assessment tool to measure basic commercial driver cognitive skills, behaviors, and attitudes relevant to safe commercial driving. 

Commercial Driver—Fatigue

This activity supports hours-of-service rulemaking.  The FMCSA will collaborate with Transport Canada to investigate and make recommendations on the minimum duration of off-duty periods required for commercial motor vehicle drivers to recover from a road safety perspective and on the effects of cumulative fatigue resulting from various work shifts, schedule rotations, and day and night driving.  In addition, the agency will develop and disseminate the U.S. component of a standardized North American Fatigue Management Program, which incorporates fatigue and wellness education of managers and drivers, medical evaluation (emphasizing sleep apnea screening), improved scheduling practices, and the possible use of fatigue management technologies.   

Commercial Vehicle Safety Performance

The FMCSA’s commercial vehicle program focuses on improving truck and bus performance through vehicle-based safety technologies.  The program consists of initiatives aimed at developing (1) intelligent vehicle safety technologies, and (2) new data and information to improve occupant protection and overall vehicle safety.  The following projects are planned for FY 2004: 

Occupant Protection and Vehicle Safety

In the area of occupant protection and vehicle safety, the FMCSA will initiate a project to identify and analyze factors affecting the stability of cargo tank vehicles.  In addition, in a collaborative research project with the NHTSA, the FMCSA will perform testing for bus occupant protection and crash avoidance to identify potential safety standards. 

Intelligent Vehicle Technologies

In the area of Intelligent Vehicle Technologies, the FMCSA will complete and implement deployment plans for forward collision avoidance, rollover avoidance, and lane-departure warning systems, and develop deployment plans for other promising safety technologies (following the completion of FOTs).  The FMCSA will also complete a field test of a rear warning system for commercial vehicles.  These projects will be conducted in coordination with the IVI program.

Carrier Compliance and Safety

A major goal of the Carrier Compliance and Safety area is to support the FMCSA’s enforcement of carrier-related Federal Motor Carrier Safety Regulations. Another key goal in this research area is to improve carrier safety by applying principles of safety management science from other industries; compiling best management practices; and communicating these best practices to motor carrier managers.  In this program area, the FMCSA will commence three projects to (1) identify characteristics of bus crashes through a needs assessment to address bus safety issues and potential impacts of new safety initiatives; (2) identify unsafe hazardous materials shippers to promote improved hazardous materials carrier regulatory compliance and safety management and to reduce hazardous materials crashes and incidents; and (3) develop and validate a portable digital assistant type of technology to enhance the roadside inspection process.

Safety Systems and Technologies

To meet the FMCSA’s safety goal, the agency must use existing and new technologies, operational concepts, information systems, and communication networks in innovative ways.  The goals of the Safety Systems and Technologies program are to identify, test, evaluate, and deploy new technologies and operational concepts that improve commercial motor vehicle safety, and to target high-risk carriers for enforcement and compliance actions. The FMCSA has identified two key projects in this area:

Driver, Vehicle, and Roadside Strategies for 2010 

This effort supports accelerated research and testing of new safety technologies and operational concepts at a real-world “smart” laboratory site.  Results of this work will include (1) an assessment of safety technologies and operational concepts that will reduce the number of truck and bus fatalities and injuries; (2) at least one active roadside demonstration site that provides a testing platform for safety technologies and operational concepts to accelerate deployment by states and the motor carrier industry; (3) a technology transfer program that facilitates the use of proven new safety technologies and concepts by states and motor carriers through a variety of incentive strategies; and (4) decision support tools that states and the FMCSA can use to identify promising safety technologies and concepts.

CVISN Deployment

Through this project, Federal and state agencies work together with the motor carrier industry to develop and deploy cost-effective information systems and communication networks that provide electronic access to timely and accurate motor carrier safety and other information.  In particular, the project supports electronic exchange of information among states, the motor carrier industry, and the FMCSA to improve the targeting of high-risk and uninspected truck and bus operators.  In FY 2004, the FMCSA will support nationwide CVISN deployment by providing an opportunity for states and motor carriers to share lessons learned related to the technical and institutional aspects of CVISN deployment.  The FMCSA also will assist states in the expansion of their CVISN deployment projects by identifying and prototyping new CVISN capabilities in a few states.  Funding for this project is supplemented by the ITS JPO.

Crosscutting Safety Initiatives

The goal of the Crosscutting Safety Initiatives program area is to gain a more comprehensive understanding of driver, carrier, vehicle, and roadway factors that place commercial motor vehicles at risk, and the potential applicability of countermeasures.  Crosscutting initiatives will also involve forming and fostering R&T partnerships, and enhancing the management, effectiveness, and impact of the overall FMCSA R&T program.  The FMCSA will promote research partnering through an expanded use of cooperative agreements with industry, academia, and other government agencies to leverage R&T initiatives through transportation information sharing.  The FMCSA has identified the following activities for FY 2004:

Industry/Academia Research Cooperative Agreements 

The FMCSA will expand and maintain research partnerships with key constituents, including industry partners, universities, national laboratories, and multiple TRB activities.  Individual cooperative agreements will be utilized on a cost-sharing basis with industry, academia, and other government agencies to leverage resources in advancing transportation R&T.  

R&T Competitive Sourcing

R&T competitive sourcing will support FMCSA project initiatives; establish long-term research concepts of operations; educate, inform, and engage internal/external audiences on critical bus and truck safety and security issues; develop, communicate, and strategically disseminate information about R&T activities and findings; and collect, control, and report data on research initiatives.

Industry/Academia Emerging Technology Cooperative Agreements 

The FMCSA plans to broaden partner and stakeholder participation in FMCSA technology development.  This activity will emphasize the joint development, testing, and deployment of safety technologies to leverage the expertise of carriers and states.

Technology Transfer

In the area of Technology Transfer, the FMCSA will implement a program that facilitates the use of proven safety technologies and concepts by motor carriers and states through a variety of incentives.  The purpose of the program is to accelerate the use of innovative, cost-effective technologies to reduce the number of fatalities and injuries resulting from truck and bus crashes.

Security

The goal of the FMCSA’s Security program is to collaborate with the FHWA, NHTSA, Department of Homeland Security’s Transportation Security Administration, and others to develop and implement security strategies and initiatives for truck and bus operations.  The goal of these efforts is to limit the potential of attacks on these vehicles and maximize the protection of equipment, people, cargo, and the environment.

Secure Truck Operations

The FMCSA will develop a comprehensive risk analysis to assess threats to critical operations and targets, evaluate consequences and vulnerabilities, and develop strategies to reduce risk for trucking operations.  Following the development of strategies ranked in terms of feasibility and effectiveness, the FMCSA will determine which strategies and measures to implement for the trucking industry at various security levels.  

FEDERAL AVIATION ADMINISTRATION

Mission  

The FAA’s mission is to provide a safe and efficient aerospace system that contributes to national security and promotion of U.S. aerospace safety.  As the leading authority in the international aerospace community, the FAA is responsive to the dynamic nature of customer needs, economic conditions, and environmental concerns.  Key mission elements are (1) the regulation of civil aviation and commercial space transportation to promote safety, and (2) the safe and efficient use of airports and the airspace by both civil and military aircraft.

In support of this mission, the FAA’s research program develops and validates technologies, systems, and procedures that directly advance the agency’s goals to increase system safety and efficiency while protecting the environment.  The program is in accordance with agency operational and regulatory responsibilities: air traffic services; certification of aircraft and aviation personnel; certification of airports; environmental standards for civil aviation; and licensing of commercial space launches and reentries, and of commercial space launch sites and reentry sites.  Research activities are undertaken through a variety of mechanisms, including in-house initiatives; partnerships with other agencies, universities, not-for-profit organizations, international organizations, and industry; and technology transfer to the private sector.

Current RD&T Profile and Funding Levels

An infusion of new technology and procedures is essential if air traffic services are to continue to support safe and efficient flight operations in the future.  A major FAA challenge today is modernizing an aging infrastructure of air navigation facilities.  The system architecture provides the road map for this continuing modernization process, and the research program provides the necessary system development initiatives.  Table 4-4 shows the President’s budget request for FAA RD&T in FY 2004.

Table 4-4.  Comparative Summary of FAA RD&T Activity ($000)*

	Item
	FY 2002 Enacted
	FY 2003 Budget
	FY 2004 Budget

	R&D
	$355,853
	$207,793
	$186,242

	Technology Investment
	0
	$16,429
	$17,417

	Facilities
	$14,450
	$17,700
	$18,200

	Total
	$370,303
	$241,922
	$221,859


*Figures are from Appendix C.  

FY 2004 Budget in Brief Highlights

Continued research on aviation safety issues, environmental issues, and support of the FAA laboratories.

The agency aligns its research program structure with major strategic and enabling goals.  This goals-based structure departs in some instances from the Department’s RD&T budget structure, shown in Appendix C.  Table 4-5 summarizes the relationship between the FAA’s research program areas and DOT’s RD&T budget categories. 

Table 4-5.  Relationship of FAA R&D Program Areas to RD&T Budget Categories

	FAA Program
	RD&T Category

	Aviation Safety Program Area
	Weather

Facilities and Equipment

Aircraft Safety Technology

Airport Improvement Program (Airport Technology) 
Human Factors and Aviation Medicine

	Aviation Efficiency Program Area
	Facilities and Equipment

Airport Improvement Program (Airport Technology)

	Environment and Energy Program Area
	Environment and Energy

	Mission Support Program Area
	System Development and Infrastructure

	Commercial Space Transportation Safety Program Area
	Commercial Space Transportation


Aviation Safety Program Area

Research emphases supporting the FAA Aviation Safety goal include:

Aviation Weather Safety 

Products of the Aviation Weather Safety program include improved weather forecasting algorithms and technical input to the development of safer standards and procedures for avoiding or mitigating weather-related aviation hazards.  

Aircraft Safety 

In support of sponsor requirements, the Aircraft Safety program provides the technical research basis to develop the standards, rules, regulations, and guidance materials that help to ensure aviation safety.  The program establishes safety standards and acceptable practices through development of technical information, tools, and technology to ensure safe operation of the civil aircraft fleet.  Specific projects address fire-resistant materials; aircraft fire safety research; structural safety and advanced materials and structures; propulsion and fuel systems; flight safety and atmospheric hazards research; aging aircraft, including aging nonstructural systems; aircraft catastrophic failure prevention research; and aviation safety risk analysis.

The Aircraft Safety program studies the many hazards that face all aircraft in flight, as well as special hazards that apply to select portions of the fleet.  For example, older aircraft are more susceptible to structural problems associated with fatigue and corrosion, while new aircraft—with digital flight control and avionics systems, associated imbedded software, and construction using new non-metallic materials—present significant challenges in certification and continued airworthiness.

Human Factors and Aerospace Medicine

The FAA Human Factors and Aerospace Medicine program conducts applied research to identify methods, procedures, technology, and training to enhance human performance and thereby help reduce the fatal aviation accident rate.  Project areas include human factors relating to air traffic services, commercial and general aviation flight decks, and aircraft and airway facilities maintenance.  The program ensures human factors issues are addressed in the acquisition and integration of FAA systems and applications.  The program also sponsors and conducts aeromedical research, with a critical focus on increasing post-accident survivability.

The Human Factors Research program provides the scientific and technical information to improve pilot, maintainer, and controller performance through guidelines, handbooks, advisory circulars (ACs), rules, and regulations critical to the design, operation, maintenance, and certification of equipment, training, and procedures.  

The Aeromedical Research Program provides critical information for regulation and certification related to cabin and passenger safety and security, protective devices, toxicology, and recommendations for medical standards. 

Advanced Technology Development and Prototyping (ATD&P) 

Evaluations and recommendations produced by the ATD&P program shape long-term investment decisions regarding potential technologies for improving the safety of air traffic services, procedures, and infrastructure.  ATD&P projects in the FAA Capital Investment Plan associated with the agency’s safety goal are Runway Incursion Reduction, General Aviation and Vertical Flight Technology, and National Airspace System (NAS) Safety Assessments.

Safe Flight 21
The Alaska Capstone project conducts studies within remote operating environments to validate the potential of selected advanced communications, navigation, and surveillance technologies—combined with related air traffic procedures—to increase NAS safety.

Safer Skies
The Commercial Aviation Safety Team is making good progress toward implementing safety interventions for two leading causes of commercial accidents: Controlled Flight Into Terrain and uncontained engine failures.  

Airport Technology
The safety portion of the Airport Technology program’s mission is to provide technology solutions that will allow the nation’s airports to establish and maintain an operational environment that is free of accidents and fatalities.  Projects facilitating this mission include Post-Crash Rescue and Firefighting, Visual Guidance Systems, Surface Traction Systems, Runway Incursion Reduction, Wildlife Control, and Hazard Mitigation.  Collectively, these efforts help to fulfill the FAA’s regulatory obligation to develop standards, criteria, and guidelines for planning, designing, constructing, operating, and maintaining the nation’s massive airport system. 

Aviation Efficiency Program Area

Among the research emphases supporting the FAA Aviation Efficiency goal are:

Advanced Technology Development and Prototyping
Evaluations and recommendations produced by the ATD&P program shape long-term investment decisions regarding potential technologies needed to move the FAA systems architecture from the planning stages to acquisition and implementation of newer, more efficient air traffic system technologies and management procedures.  The products of ongoing activities, such as modeling, prototyping, simulations, demonstrations, and evaluations, are common to the program, as are the development of new and refined procedures, standards, guidance, and performance metrics.

ATD&P projects associated with the agency’s efficiency goal are Aviation System Capacity Improvement, Separation Standards, Airspace Management Laboratory, Operational Concept Validation, Software Engineering, NAS Requirements Development, Domestic Reduced Vertical Separation Minima, Cyber Security for NAS Development, and Required Navigation Performance.  

Safe Flight 21
The Ohio River Valley project conducts detailed risk assessments of communications, navigation, and surveillance systems with high potential for increasing the efficiency of the NAS.  Documentation from this research will guide the FAA and participating stakeholder community in making decisions regarding the implementation suitability and readiness of these technologies.

Airport Technology
Efficiency-related research within the Airport Technology program includes work on Airport Pavement Design and Airports Planning and Design.  A comprehensive program for the improvement of airport and pavement design is directed toward the achievement of increases in aviation system efficiency and capacity.  The program is highly regarded by the world’s aviation community, and the International Civil Aviation Organization has formally agreed to base worldwide pavement design standards on its findings. The airport AC system is the FAA’s principal domestic means of communicating with airport planners, designers, operators, and equipment manufacturers.  ACs publish the standards used in the design, construction, installation, maintenance, and operation of airports and airport equipment.  All projects funded through the Airport Improvement Program must meet standards set in one of these ACs.  

Environment and Energy Program Area

Research supporting the FAA Environment and Energy goal develops information, tools, methods, and technologies that, when applied to the establishment or improvement of aviation safety standards and acceptable practices, help to mitigate the adverse impacts of aircraft noise and emissions on the environment.  

Mission Support Program Area
William J. Hughes Technical Center (WJHTC)

The FAA test beds located at the WJHTC support program goals that address safety, efficiency, and capacity.  The WJHTC maintains and operates agency test bed laboratories utilized by research program managers in achieving these goals.  

Center for Advanced Aviation System Development (CAASD)

The CAASD provides detailed reports, briefings, and concept demonstration systems used in the evaluation of new air traffic management (ATM) and air traffic control (ATC) operating concepts and infrastructure replacements.  These products are critical elements in beginning the development of a more efficient, more available, and safer next generation ATM and ATC system.  The CAASD provides new technology research for global ATM, including developments in traffic flow management, navigation, separation assurance, surveillance technology, and system safety.

Commercial Space Transportation Safety Program Area

This program area provides structured and evolutionary services that keep pace with the global growth in commercial space transportation.  The program has three main thrusts: space transportation vehicle safety, space transportation infrastructure, and a space and air traffic management system (SATMS).   The program’s development outputs vary in scope from commercial human spaceflight requirements, modeling and simulation studies, and emergent technology evaluations, to the procedures, standards, and guidance required to perpetuate the safe record of our national introduction of commercial space traffic into the NAS. 

Together with many Federal and state agencies, the U.S. commercial space transportation industry is developing advances in vehicle technology and in associated infrastructure.  The program plans and develops regulations, guidance, licensing approaches, and methods to assess the safety of evolving space transportation vehicles.  Partnerships are developing in the areas of Evolved Expendable Launch Vehicles, Reusable Launch Vehicles, and spaceports that can accommodate new or improved vehicles.  The cooperative development and deployment of safe, capable, operable, reliable, and economical space transportation vehicles will enhance the international competitiveness of the United States.

To accommodate new space transportation vehicles, a number of state agencies and private companies are planning to develop new or improved space transportation infrastructure.  Some of these efforts also involve the Department of Defense (DOD) and National Aeronautics and Space Administration (NASA), agencies that have generally constructed, owned, and operated a U.S. space transportation infrastructure.  The FAA will need to play an increasingly important role, however, in protecting public health, safety, and property—especially at those sites where DOD and NASA have little or no involvement.  Accordingly, the FAA will work to enhance its ability to assess the safety of operations at non-Federal space launch and landing sites.

Longer Term Outlook

Aviation Safety Program Area

Aviation Weather and Aircraft Safety 

The need for safety and safety-related research will continue indefinitely.  With the emergence of new and advanced technologies, there will be an ongoing need to improve air transportation system safety and to understand the impact of new technology on operator performance.  Much work remains to be done before the timely and accurate forecasting of weather can optimally help the FAA stay abreast of increasing demands for a safer, more efficient NAS.  New and better forecasting algorithms must be found, and better use must be made of automation and communications to make weather information available to all who need it.

Moreover, as air traffic increases and aircraft continue to age, there will remain a need to address issues related to aging aircraft.  With new technology, new damage mechanisms may occur, introducing hazards that must be understood and addressed.  Research in aircraft safety must be continued to understand the impact of changes in technology on current regulatory safety standards, certification procedures, and acceptable practices for demonstration of compliance mandates.

Baseline data will be established to show direct causal relationships between research outputs and accidents and incidents.  Research programs will focus on targets that will have the greatest impact on aviation safety.  The programs will be multiyear efforts requiring stabilized resources to plan, execute, and complete.  Successful implementation of research outputs will require full partnerships and close cooperation within FAA organizations and the aviation community.  

Human Factors and Aerospace Medicine
Human Factors research programs will continue to be directed at targets that have the greatest impact on aviation safety.  These will be multiyear efforts requiring stabilized resources to plan, execute, and complete.  In particular, new human system performance measurement strategies will be developed to ensure that the envelope of human performance capabilities and limitations is commensurate with the intended safety benefits of new systems, procedures, and training.

The Aviation Medicine program will continue to emphasize the mitigation of accidents and reduction in the severity of injuries encountered in events such as the precautionary evacuation of passengers from an aircraft.  Also, in concert with the FAA’s broad commitments to harmonize safety regulations on a global scale, the Aviation Medicine program—collaborating with domestic and international laboratories—will generate research data for use in developing internationally harmonized aviation standards and regulations.  Aeromedical research will be increasingly required to interpret data derived from around the world, and to determine if the data should be accepted or re-collected before being integrated into regulatory considerations and outputs.

Advanced Technology Development and Prototyping Program
Management of these projects maintains a long-term view of the research requirements needed to continue safe and efficient operation, maintenance, and use of the NAS into the future.  The composition of the research program portfolio can be expected to change over time.  As some of today’s technologies transition to full-scale development, others with the potential for improving safety will take their place.  Thus, the need for continued funding for air traffic services (ATS) technology development and verification will continue.

Aviation Efficiency Program Area

ATS and Related Programs
Advanced technologies are already having a profound effect on the aviation system.  As these technologies are introduced to improve system efficiency and flexibility, a new FAA paradigm is emerging under the general term, “Free Flight.”  Although the composition of the program portfolio will change over time as some efforts come to fruition and transition to a relevant implementation or operational environment, continued investment in research will ensure that the FAA stays current with the ever-increasing demands on the air traffic system.  Further, continued investment in air traffic services research will ensure that the FAA has an effective risk-identification/mitigation strategy for the high-risk areas of the future NAS architecture.

Airports Technology 

Support for friction testing of new products to eliminate lack of traction on runways and airport surfaces as a cause of accidents will continue beyond 2005.  Operation of the FAA’s national pavement test facility began in June 1999 and will continue for 10 years.  The data collected from the test machine will allow smooth introduction of new heavy aircraft expected to join the fleet well into the next century.  

Environment and Energy Program Area

The FAA predicts steady growth in the demand for aviation services throughout the first decade of the 21st century.  The growth in aircraft operations to meet this demand will produce increased environmental impacts and create barriers to further growth.  As the FAA builds more user flexibility into the NAS, it must address any environmental consequences—impacts as well as improvements.  The agency must expand the current suite of environmental analysis tools to address the consequences of alternative actions as the agency moves toward Free Flight in all domains.
The solution to controlling the environmental consequences of new aircraft technologies will be found through a coordinated approach involving the FAA and other Federal agencies—such as the Environmental Protection Agency, National Aeronautics and Space Administration, and DOD—from the early stages of the research.  The FAA also must plan research efforts to support continued international harmonization and standardization of aviation environmental certification standards and procedures. 

Commercial Space Transportation Safety Program Area

The essence of the Commercial Space Transportation program is to maintain a long-range view of the research requirements for safe, capable, operable, reliable, and economical space transportation provided by the U.S. private sector.  Technological advances in expendable and reusable launch vehicles, as well as increasing numbers of launches and launch and landing sites, will require increasing attention to research.  Commercial space transportation is now—and is likely to remain for some time—a research-intensive concern of government and industry alike.  

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION

Mission

Established by the Highway Safety Act of 1970, the NHTSA’s mission is to save lives, prevent injuries, and reduce traffic-related health care and other economic costs.  The agency’s goal is to reduce fatalities and injuries by 20 percent by 2008.  

Current RD&T Profile and Funding Levels

The NHTSA conducts research on reducing traffic fatalities and injuries in crashes, crash prevention, and driver behavior to develop the most efficient and effective means of bringing about safety improvements.  To carry out its mission, the NHTSA conducts a supporting program of RD&T to address pre-crash, crash, and post-crash issues.  This program addresses several areas:

· Databases and data collection include the Fatality Analysis Reporting System (FARS), National Automotive Sampling System (NASS), Special Crash Investigations, State Data Program, Data Analysis Program, and the Crash Injury Research and Engineering Network (CIREN) crash injury database.  One program will be added, the National Motor Vehicle Crash Causation Survey.  Two other programs, carried out in cooperation with the FMCSA, include the Large Truck Crash Causation Study (LTCCS) and the Commercial Vehicle Analysis Reporting System (CVARS).

· Crashworthiness research seeks to reduce crash-related deaths and injuries through improvements in vehicle structure, occupant compartment design, and restraint systems. 

· Biomechanics research develops the means to evaluate the extent and severity of potential crash injuries through the use of dummies and detailed computer models.  

· Crash avoidance work seeks to help drivers avoid crashes, or decrease crash severity, through improvements in driver and vehicle performance.  

· Highway safety research aims to alter the unsafe behavior and attitudes of drivers, passengers, motorcyclists, pedestrians, bicyclists, and others who share the road.  A major effort is devoted to the deterrence of impaired driving and the detection of alcohol- and drug-impaired drivers.  Another focus is occupant protection and getting people to use seat belts and child safety or booster seats on every trip.

· ITS, and more specifically IVI, research assesses the potential benefits of ITS-based collision avoidance systems and the safety impacts of new ITS products.  

· Pneumatic tire research supports rulemaking activities initiated by the Transportation Recall Enhancement, Accountability, and Documentation (TREAD) Act.

· Heavy vehicle research aims to eliminate and mitigate the effects of crashes involving large vehicles.

· Finally, as the NHTSA’s research, development, and test facility, the Vehicle Research and Test Center (VRTC) supports other NHTSA RD&T activities.

For FY 2004, the President’s budget requests approximately $95 million (see Table 4-6).  The NHTSA’s specific programs are summarized below.

Table 4-6.  Comparative Summary of NHTSA RD&T Activity ($000)*

	Item
	FY 2002

Enacted
	FY 2003

Budget
	FY 2004

Budget

	R&D
	$58,980
	$58,181
	$59,867

	Technology
	$22,887
	$22,920
	$35,590

	Facilities
	0
	0
	0

	Total
	$81,867
	$81,101
	$95,457


       * Figures are from Appendix C.

FY 2004 Budget in Brief Highlights

Crashworthiness research for occupant protection and studies on the causes of human injury in highway crashes; crash avoidance research; national crash data systems; a new Motor Vehicle Crash Causation Study; driver distraction testing.

Highway Safety Research

The NHTSA’s highway safety research program determines the causes of crashes, identifies target populations, and evaluates the effectiveness of laws, sanctions, and programs that will reduce traffic deaths and injuries and associated monetary costs.  The program provides the scientific basis for the NHTSA’s national leadership in highway safety through studies of (1) driver, passenger, motorcyclist, and pedestrian attitudes and behaviors; (2) the circumstances and situations of crashes; and (3) the most effective ways to reduce crashes. Specific research activities include:

· Developing strategies to prevent alcohol- and drug-impaired driving, identify and apprehend repeat offenders and suspended drivers, and evaluate sanctioning programs.

· Developing strategies to increase the use of seat belts, child safety seats, and booster seats on every trip.

· Developing strategies to improve safe mobility for older drivers, including the testing of driver evaluation tools and evaluation of rehabilitation options.

· Determining the incidence of aggressive driving and examining appropriate countermeasures.

· Improving safety for pedestrians, bicyclists, and motorcyclists by developing and testing countermeasures and assessing motorcycle crash risks.

· Examining the effectiveness of automated speed-enforcement devices.

· Determining the accuracy and reliability of pre-hospital data elements for crash victims and assessing the needs for Emergency Medical Technician continuing education to improve patient care.

· Developing and evaluating new programs for specific target populations (e.g., military and college students) to alleviate fatigued driving.

For FY 2004, activities will examine:

Occupant Protection

· Determine characteristics of situational use of safety belts and ways to reduce non-use; examine the use and impact of safety belt reminders; and determine approaches for influencing risk perception among part-time safety belt users.

· Monitor emergent issues related to new child passenger safety technology; determine educational and training needs for parents concerning child passenger safety (including both infant seats and booster seats); and continue to evaluate the effectiveness of new child occupant protection safety laws and programs.  

Impaired Driving

· Determine the impact of alcohol beverage control enforcement on impaired driving; continue to evaluate new breath test technology and maintain NHTSA’s Conforming Products Lists; and examine patterns of misuse of ignition interlocks on vehicles driven by convicted driving-while-intoxicated offenders. 

· Conduct a large-scale epidemiological study to determine the relative risk of crash involvement for licit and illicit drugs; improve techniques for screening of drug-impaired drivers.

Speeding and Aggressive Driving

· Examine on-road driving speed distributions by roadway type in relation to crashes; if strong relationships emerge, develop a model for predicting crashes for differing roadway types based on speed distributions.

· Develop and validate methods for measuring aggressive and unsafe driving; evaluate aggressive driving enforcement and public information and education programs; and investigate factors contributing to aggressive driving. 

Graduated Licensing

· Evaluate graduated driver licensing programs to determine characteristics of more effective programs; assess parental involvement in driver education; and identify characteristics of novice drivers with citations or drivers who have been in crashes to develop interventions to reduce fatalities and injuries.

Pedestrians/Motorcycles/School Buses

· Complete a study of new school bus technology and an evaluation of publicity and enforcement for reducing speeding in neighborhoods; conduct laboratory research on motorcycle rider impairment at different blood alcohol concentrations; and determine the use of non-compliant motorcycle helmets.

Mobilizations

· Evaluate innovative state-level programs (e.g., impaired driving or safety belt mobilizations) by collecting and analyzing real-time attitude, arrest, and crash data to determine program effectiveness; continue evaluating the “Buckle Up America” initiative to strengthen occupant protection laws and increase enforcement of those laws. 

Drowsy Driving

· Focus on drivers 16 to 21 years of age, both in high school and in work settings, to identify situations in which drowsy driving typically occurs; develop countermeasures to prevent or counteract drowsy driving; develop methods for dissemination of countermeasure information.

Emergency Medical Services

· Using information from the Emergency Medical Services (EMS) best practices study, develop a model EMS system and work with one or more small communities to introduce more efficient practices; evaluate the impact of the changes introduced.

Older Drivers

· Determine the appropriateness of self-regulation of risk by older drivers and examine the extent to which it corresponds to their physical condition; determine the extent of alcohol impairment in crash-involved drivers in one large elder-dense jurisdiction; examine the role of multiple medications as a crash contributing factor.

Crashworthiness

Safety Systems

The NHTSA’s research program will lead to enhanced occupant protection by providing improvements in vehicle structure and interior compartment design, in combination with improvements in occupant restraint systems, through enhanced safety standards.  Achieving these improvements requires research and analysis of real world crash data, development of test procedures that reproduce the crash environment, evaluation of injury likelihood from crash test measurements, development and evaluation of vehicle countermeasures, and estimates of potential safety benefits achieved through safety standards that are promulgated.  To the extent possible, the program also fosters international harmonization of research in the areas of pedestrian, frontal offset, side impact, and vehicle compatibility.  Work in these areas ensures that the NHTSA’s efforts to improve motor vehicle safety through promulgation of safety standards are accomplished on sound technical and scientific bases that will lead to the reduction of the highway fatality rate to the target level of 1.4 per 100 million vehicle-miles traveled.  Specific activities include:

· Mitigating safety problems associated with frontal crashes through countermeasures that improve occupant protection, development of harmonized injury criteria and an associated crash test dummy, and development of harmonized test procedures.

· Improving rollover crash protection by reducing occupant ejection injuries, analyzing roof structural performance, and evaluating design concepts for reducing roof crush and inflatable devices that provide head protection.

· Improving occupant protection in side crashes, especially those involving light trucks and vans, and in vehicle-to-narrow-object crashes, such as utility poles and trees.  

· Developing advanced occupant protection systems, such as upgraded air bag systems, inflatable automatic belt systems, pre-crash sensing, side-inflatable cushions, and improved energy-absorbing interior surfaces and seat designs.

· Developing and evaluating air bag systems that incorporate solutions to safety problems identified in the field, including injuries to children resulting from aggressive air bag deployments.

· Reducing pedestrian injuries by developing procedures for child head protection and establishing injury-reduction levels that might be attained through countermeasures.

· Augmenting the direct collection and evaluation of crash data from in-vehicle sensing and recording devices with systems that record pre-crash data.

Work in FY 2004 will build on efforts in FY 2003.  Focus areas for FY 2004 include vehicle compatibility, side impact protection, offset frontal, and interior protection improvements such as improved seating systems.

National Transportation Biomechanics Research Center

Biomechanics uses the principles and practices of engineering to study human injury mechanisms in vehicle crashes; develops criteria to predict injury risk in automobile crashes; and provides test devices, such as dummies, that mimic human impact responses to allow, using the injury criteria, a prediction of injury risk for a particular impact situation.  This work supports the development of intervention and prevention strategies by correctly modifying or limiting the appropriate mechanical components of the impact processes that cause injury. Current efforts include:

· Identifying and analyzing critical safety issues through multidisciplinary teams at seven hospital-based CIREN centers.

· Continuing experimental research at university-based impact trauma laboratories with multidisciplinary teams of physicians, engineers, and anatomists.

· Simulating in detail the human in the automotive crash environment to mathematically predict the occupant’s interaction with typical automotive restraints and structures and the extent and severity of expected injuries.

· Developing enhanced test devices—from sub-component devices representing particular body segments to complete dummies representing the total human—to evaluate and regulate safety.

· Developing tools to assess the safety of current and emerging air bag deployment systems.

Work in FY 2004 will continue to build on these activities, with emphasis on completing the design, development, testing, evaluation, and federalization of both a 5th and a 50th percentile advanced frontal test dummy (together with improved injury predictive criteria) for use in the future upgrading of the NHTSA’s current safety standards and evaluation efforts.
Crash Avoidance

Driver/Vehicle Performance and Driver Behavior Research

Nearly 90 percent of motor vehicle crashes are the result of driver error.  Many of these errors could be reduced if the vehicles’ collision avoidance systems were improved to be more compatible with the capabilities and behaviors of the driving population. This program supports the NHTSA’s rulemaking and consumer information efforts by developing the scientific basis for improving the collision avoidance capabilities of the driver/vehicle combination.  Research areas include vehicle braking, handling, stability, direct and indirect visibility, lighting/signaling, 

and controls and displays, as well as human factors issues associated with the interaction between the driver and vehicle.  Research is carried out in three main settings: naturalistic settings, test track operations, and the National Advanced Driving Simulator (NADS) in Iowa.  Specific efforts include:

· Enhancing the effectiveness of light-vehicle antilock braking systems (ABS).

· Reducing light-vehicle rollover, especially light trucks and sport utility vehicles, through the development of a procedure for evaluating the propensity for on-road, untripped rollovers and the examination of the effects of vehicle loading conditions on rollover propensity.  

· Identifying and evaluating possible rear lighting and signaling designs that could better alert drivers of stopped or slow-moving vehicles. 

· Reducing driver distraction from in-vehicle devices, such as cellular telephones, navigation systems, and computers. 

· Examining the relative impact of headlight glare on driver discomfort and visibility and identifying countermeasures for glare reduction.

· Quantifying the effects of age-related impairments on driver performance, risk compensation, and the use of new technologies. 

Work in FY 2004 will:

· Conduct research to understand how the benefits of advanced technologies can be achieved without compromising driver safety, by focusing on the human factors issues associated with distraction from integrated in-vehicle technologies and their impact on driver performance. 

· Conduct research on rear signaling to determine its potential to reduce rear-end crashes by attracting drivers’ attention and alerting them to the intent of the lead vehicle.

· Conduct research to investigate potential safety-relevant driver behavior and performance consequences of the increasing use of both prescription and non-prescription drugs by the driving population.

· Conduct research on the effects of cell phone user interface (handheld, hands-free, voice activated) on the level of driver distraction using the NADS.

· Conduct research on the effects of blood alcohol concentration levels on driver performance under demanding situations using the NADS.

IVI

The IVI supports DOT’s safety objective by (1) ensuring that safety is not compromised by the introduction of in-vehicle systems; and (2) facilitating the development, deployment, and evaluation of driver-assistance safety products.  The NHTSA is the lead agency involved in IVI research, which is funded from the FHWA’s RD&T budget, developing crash avoidance countermeasures for light vehicles using intelligent technologies.  These efforts will support the early incorporation of IVI technologies into the marketplace and form the basis for the development of more advanced technologies.  Specific work includes:

· Phase II of the Rear-End Collision Warning FOT: Assembling and testing pilot vehicles to verify the assembly.  The fleet of 10 field test vehicles will be completed.

· Road-Departure Crash Warning System FOT.

· Naturalistic Driving: Carrying out installation of data collection systems for a large-scale, on-road, naturalistic (people in their own cars), pre-crash driving experiment for light vehicles.  Data collection, reduction, and analysis has been initiated.

· FOT of a Truck Rollover Stability Advisor and Controller (RSA/C): Completing the data collection phase.

· FOT of a Commercial Vehicle Rear-End Crash Warning System and Adaptive Cruise Control.

· FOT of a Commercial Vehicle Lane Departure Warning and Infrastructure-Assisted Road Hazard Warning System.

· FOT for a Commercial Vehicle Driver Condition Monitoring System.

· Crash Problems at Intersections: Completing analysis and identifying and prioritizing options for alternative vehicle–highway cooperative systems to improve safety at signalized and unsignalized intersections.

· Imminent Stop Sign and Signal Violation Warning: Initiating research to complete performance specifications and objectives tests.  Cooperative system development will be initiated for in-vehicle lateral gap advisory systems.

· Digital Maps: Beginning mapping of the test sites and construction of the test vehicles.

Work in FY 2004 will continue many of the FY 2003 projects, including several FOTs. Special efforts will include:

· Beginning on-road data collection for the Light Vehicle Rear-End Collision Warning FOT.

· Completing the FOT of a truck RSA/C and publishing a final report.

· Completing a commercial vehicle FOT of a rear-end collision warning system and adaptive cruise control, and publishing a final report.

· Beginning on-road data collection for the FOT of a Lane-Departure Warning and Infrastructure-Assisted Road Hazard Warning System.

· Completing preliminary evaluation protocols for safety-impacting systems (voice interfaces for drivers—both hands-free and handheld) in light vehicles.

· Initiating an on-road Road-Departure Collision Warning FOT for light vehicles.

· Completing a demonstration of Intersection Crash Countermeasures (autonomous stop sign warning and cooperative signal violation warning).

· Completing data collection and analysis for the naturalistic pre-crash driving study for light vehicles.

· Initiating validation testing of driver workload metrics.

· Completing demonstration and beginning evaluation of safety systems based on enhanced digital maps.

· Completing preparatory fabrication of test vehicles, identifying procedures for data collection and maintenance, completing test site mapping, and continuing final deployment analysis of high-accuracy map requirements.

Pneumatic Tire Research

Tire failures and subsequent loss of control of vehicles, particularly sport utility vehicles, during the past several years have brought attention to the fact that the existing tire standard has not had the agency’s attention.  Tire failures occurring in certain Firestone tires have been responsible for a number of vehicle crashes and fatalities.  This initiated the NHTSA’s investigation of Firestone tires, Congressional hearings, and the passage of the TREAD Act.  The TREAD Act requires that the agency conduct rulemaking to revise and update the existing tire standards.  Further, the Act requires the NHTSA to complete rulemaking to establish a regulation to require a warning system in new motor vehicles to indicate when a tire is significantly underinflated.  Accordingly, the NHTSA is conducting a research program to support these rulemaking initiatives, focusing on the following:

· Assessing the various types of pressure warning systems that are already commercially available in light vehicles.

· Conducting research to address the problem of unseating of tire beads, which could occur due to inadequate pressure in the tire, and the severity of the maneuvers and excessive lateral and twisting loads that may result in such maneuvers.

· Developing a test to evaluate tire aging.

· Evaluating tire strength using new testing protocols.

The test development activities initiated in FY 2002 and 2003 will continue in FY 2004.  The program also will:

· Conduct a survey to determine the effectiveness of currently installed tire pressure warning systems to assist consumers in maintaining proper tire inflation levels.

· Evaluate internal tire adhesion and the effect on tire performance when new and when used.

Heavy Vehicles

Approximately 1 out of 8 people who die in traffic crashes every year is killed in a collision involving a heavy truck; 80 percent of those fatalities are occupants of other vehicles that collide with trucks. This program supports the NHTSA’s rulemaking and consumer information efforts by developing the scientific basis for improving the safety of heavy vehicles.  It aims to reduce deaths and injuries by (1) making these vehicles less prone to crashes by improving their braking, handling, and visibility characteristics; and (2) mitigating the consequences of collisions that do occur between heavy trucks and other vehicles.  The program is focused on the following critical safety needs:

· Improving heavy-truck stopping capabilities through new test procedures and performance requirements.

· Reducing lane-change crashes caused by “blind spots.”

· Providing data on the relative performance of original rubber versus retreaded tires, which could be used to assess the need for a safety standard for retreaded truck tires.

· Exploring the role of pre-crash recorders in improving large truck safety.

Research projects in FY 2004 will include:

· Advanced Brake Systems: Researching brake systems, including high-performance, lightweight materials for brake components; more aggressive steering axle brakes; and integrated engine compression braking.  Evaluating the feasibility of using aerodynamics to create a drag on heavy-duty vehicles to slow these vehicles down.

· Heavy Vehicle Stability: Researching stability enhancement systems that can be made part of electronically controlled braking systems and, possibly, adaptive suspension systems that could be used to counteract incipient rollover.

· Closed-Circuit Video for Indirect Visibility: Researching the possibility of replacing the mirrors on heavy trucks and buses with video systems.  By using video, blind spots could be completely eliminated, and the driver could see the area directly behind the heavy truck.  In addition, the video cameras could be made sensitive to the infrared portion of the light spectrum, which would give vastly improved indirect vision at night.  Finally, eliminating mirrors would reduce the wind resistance of heavy vehicles, which would result in better fuel economy.  The risks are that at least some drivers have a difficult time judging depth perception and point of reference with video systems, and that some video systems have been known to create a form of motion sickness with some drivers.

Data Programs

Fatality Analysis Reporting System (FARS)

FARS is a data collection system that provides a census of all fatal highway crashes in the United States.  Such data are essential for measuring the performance of DOT RD&T in meeting safety outcomes.  Information is collected through cooperative agreements between the NHTSA and each of the 50 states, District of Columbia, and Puerto Rico. The overall goal of the program is to provide data to evaluate the effectiveness of the NHTSA’s crashworthiness, crash avoidance, and traffic safety efforts, as well as relating human, vehicle, roadway, and environmental factors to the approximately 42,000 traffic‑related fatalities each year.  Ongoing activities are:

· Collecting and coding FARS data in the 50 states, District of Columbia, and Puerto Rico.

· Creating 2,000 FARS electronic data files on approximately 42,000 fatalities.

· Creating and delivering FARS training to all analysts, including a remedial course for selected analysts.

Initiatives in FY 2004 will:

· In cooperation with the FMCSA, design the CVARS to provide data on motor vehicle crashes, including crash causation, involving commercial motor vehicles.

· Broaden the availability of FARS information through electronic media (i.e., World Wide Web, CD-ROM).

· Improve the quality of drug and alcohol information by establishing direct electronic links between FARS analysts and medical examiners, coroners, hospitals, and police.  

· Link the FARS database with other national databases and with state data files.

National Automotive Sampling System (NASS)

Nationally representative data on crashes is vitally important to the NHTSA and other users.  NASS General Estimates System (GES) data assist in assessing the trend and magnitude of the crash situation, and the NASS Crashworthiness Data System (CDS) provides more in-depth and descriptive data to understand real-world crashes.  Ongoing activities include:

· Collecting CDS data at 27 sites in 17 states.

· Collecting GES data at 60 sites (including the 27 CDS sites) in 26 states.

· Creating annual NASS CDS databases, with approximately 5,000 detailed crash investigations for CDS and 54,000 crash reports for GES.

· Minimizing the time from case investigation to public availability of data.

· Training state and local crash investigators in field investigation procedures at the Transportation Safety Institute in Oklahoma City, Oklahoma.

· Providing in-depth injury information from NASS CDS cases to support research and regulatory initiatives on occupant protection systems.

· Researching, developing, and testing new technologies for field data collection.

Initiatives in FY 2004 will:

· Complete the data collection for the LTCCS, a nationally representative survey of a sample of large truck crashes.  The survey is aimed at identifying the events that led up to these crashes so that effective countermeasures can be developed.  Data quality control and crash causation assessment will be completed, utilizing the interviews, scene inspections, vehicle inspections, and medical records.

National Motor Vehicle Crash Causation Survey

This program will collect nationally representative real-world crash causation data.  The data will allow researchers to identify the primary causation factors so that countermeasures can be implemented to prevent crashes from occurring in the first place. Specific activities include: 

· Developing and conducting a nationally representative survey to collect on-scene crash causation data—the National Motor Vehicle Crash Causation Survey.
· Developing a set of real-time data that experienced crash researchers know are essential to understanding crash causation and to defining and developing effective countermeasure programs.
· Supporting the NHTSA’s crash avoidance program with reliable, real-world data. 
Special Crash Investigations

This program identifies and documents the effects of rapidly changing vehicle technologies to assess their impacts on motor vehicle crashes.  Among other tasks, the program is charged with investigating air-bag-related fatalities and has been instrumental in confirming issues related to children and adults injured or killed by air bag deployments.  The program also will assess the real-world crash performance of occupant protection systems as they emerge.  Specific activities include:

· Investigating crashes nationwide involving air bags, school buses, alternative-fuel vehicles, and adaptive devices for the physically challenged.

· Providing in-depth vehicle-trauma information on air-bag-related crashes to support research and regulatory initiatives on occupant protection systems in passenger cars.

· Providing in-depth crash investigations on children properly installed in child safety seats.  Priority will be given to crashes where the vehicles were equipped with lower anchors and tethers for children.

· Increasing the quality and completeness of data provided in motor vehicle crash investigations.

· Facilitating the collection and use of collision avoidance and crashworthiness data from onboard event data recorders.

· Developing and testing new technologies for improving reports of special crash investigations.

Work in FY 2004 will build on these research activities.

State Data Program

This program provides the state crash data that NHTSA analysts use in research aimed at reducing deaths, injuries, crashes, and associated health care costs.  For example, the NHTSA is currently using state crash data in analyses of the rollover propensity of light-duty vehicles, crashes involving large trucks and buses, injury risks to front-seat passengers in minivans equipped with dual air bags, and the effect of ABS on single- and multi-vehicle crashes.  Overall efforts focus on the following:

· Obtaining, documenting, and making available to NHTSA analysts electronic data files based on motor vehicle crash reports collected from police departments across 18 states.

· Providing technical assistance to NHTSA staff in the use of state data for agency programs.  

· Providing technical assistance to states to improve their highway-safety-related databases.

· Promoting the linkage of crash and medical outcome databases to improve states’ abilities to analyze crashes in terms of injuries, the severity of injuries, and treatment costs.  

In FY 2004, the program will:

· Work with national and state organizations to encourage states to adopt standardized elements for motor vehicle crash data.

· Provide technical assistance, sponsor research and meetings, and award grants to states to promote the use of linked crash and medical outcome data files.

Data Analysis Program 

Each year, approximately 42,000 people die from injuries received in traffic crashes, and more than 3 million are injured.  The success of the NHTSA’s mission to reduce fatalities and injuries, and thus to meet DOT’s strategic safety objective, depends on reliable crash data analysis.  The Data Analysis Program meets this need by (1) providing analytic support to internal and external customers; (2) identifying injury mechanisms and associated outcomes in motor vehicle crashes; (3) providing accurate and timely traffic safety and related information to customers; and (4) obtaining in-depth information on air-bag-related injuries via an interagency agreement with the Consumer Product Safety Commission.  An important goal is to analyze motor vehicle crash and related data to support the NHTSA’s research, safety performance, safety assurance, traffic safety, and injury control efforts.  The results of these analyses not only form the basis for agency decisions affecting motor vehicle and traffic safety, but are used by the entire highway safety community to quantify emerging traffic safety issues and problems, to order priorities, and to target resources where they will be most effective.  Specific projects include:

· Evaluating the effectiveness of air bags and safety belts, as well as the effectiveness of daytime running lights and continuing analyses of other motor vehicle safety improvements.

· Supporting the Office of Defects Investigation to quantify crash occurrence and crashworthiness related to vehicle defects.

Efforts in FY 2004 will:

· Provide assessments of new motor vehicle occupant safety systems.

· Review new technology and upgrade the current customer service response system.

· Improve timeliness of responding to customers’ requests for the latest traffic safety data and information.

VRTC

The VRTC is the NHTSA’s research, development, test, and evaluation facility in East Liberty, Ohio.  Assisting all NHTSA program offices, the VRTC uses in-house researchers to address safety issues and support new or revised rulemaking.  

The VRTC’s three divisions support NHTSA crashworthiness and defects investigations, assisting with advanced air bag studies, ejection mitigation and roof crush research, child safety initiatives, vehicle compatibility research, and evaluations of possible motor vehicle defects.  In the area of applied biomechanics, the VRTC manages, refurbishes, and updates anthropomorphic dummies to facilitate compliance testing, rulemaking, and research; evaluates dummies for incorporation into part 572 of the Code of Federal Regulations; and researches the relationship between human and dummy response to impact loading.  In the crash avoidance area, the VRTC is performing work on the development of a dynamic rollover resistance rating test and performing a preliminary evaluation of electronic stability and control.  VRTC crash avoidance is also completing an assessment of ABS technology, studying the effectiveness of brake assist, examining the potential for reducing heavy truck stopping distances through the use of air disc brakes, and studying extending Federal Motor Vehicle Safety Standard 139 to include an accelerated tire aging procedure.  Furthermore, the VRTC is supporting NHTSA research on driver behavior, including the nature of driver distraction caused by new technologies such as wireless phones, and the nature of alcohol-related impairment under various driving conditions.  The NADS will play a major role in this research, affording safe, highly realistic, controllable, and repeatable experimental conditions.  Additionally, the VRTC is active in IVI research, particularly in the area of road departure warning systems.

Longer Term Outlook

In 1997, the NHTSA published the NHTSA 2020 Report, which provided a vision statement through the year 2020.  The report depicted a surface transportation system still struggling with many of the same safety issues that confront us today.  Shaping that future environment are demographic, economic, and social changes such as a growing but aging U.S. population, a large number of younger drivers, continued migration to Sunbelt states, roadway congestion, managed health care, and increased use of information technology.  The NHTSA is currently developing a 5-year priority plan for new and updated motor vehicle regulations.  This plan will include all related research to support these critical programs, targeting the NHTSA’s mission of reducing fatalities and injuries associated with motor vehicle crashes. 

The NHTSA will continue to promote educational, engineering, and enforcement programs toward ending preventable tragedies and reducing economic costs associated with vehicle use and highway travel.  Since fatalities, injuries, and property damage will continue as unintended byproducts of motor vehicle use, the NHTSA envisions four major roles for itself:

· Be a catalyst for improving the human element.

· Facilitate the design and deployment of the most effective vehicle and road technology.

· Drive the costs associated with traffic crashes to an absolute minimum.

· Exploit information technology to create a foundation for safety research, policy decision making, and safety impact evaluation.

While the NHTSA recognizes the need for a long-term component in its research plan, the resources available to the agency allow only minimal efforts toward meeting long-term research needs.  In the shorter term, the NHTSA is assessing the impact of future vehicle technologies on safety; improving the quality and robustness of real-world data on crash causation and occupant protection using advanced data collection and crash reconstruction methods; and assessing driver capabilities in coping with the varying work load and attentional demands due to technologies and other factors.

FEDERAL RAILROAD ADMINISTRATION

Mission  

The FRA promulgates and enforces railroad safety regulations; administers financial assistance programs to railroads, including Amtrak; conducts research and development in support of improved railroad safety; fosters the development of high-speed-rail passenger service; and consolidates government support of rail transportation activities.

Current RD&T Profile and Funding Levels

The FRA has a comprehensive research program that addresses all areas of safety for freight, intercity passenger, and commuter railroads: railroad system issues (safety, security, and environment); human factors; rolling stock and components; track and structures; track/train interaction; train control; highway–railroad grade crossings; hazardous materials transportation; safety of train occupants; and facilities and equipment.  The FRA also manages the Next Generation High-Speed Rail program, which demonstrates technologies aimed at fostering the deployment of high-speed-rail passenger service in corridors around the country, and a Magnetic Levitation (Maglev) program, which supports demonstrations of Maglev technology at sites across the country.  The FY 2004 budget request, over $62 million, is shown in Table 4-7.   Descriptions of the Railroad R&D, Next Generation High-Speed Rail, and Maglev programs follow.

Table 4-7. Comparative Summary of FRA RD&T Activity ($000)*

	Item
	FY 2002

Enacted
	FY 2003

Budget
	FY 2004

Budget

	R&D
	31,239
	30,102
	30,243

	Technology 
	33,244
	24,190
	31,016

	Facilities 
	925
	1,425
	1,425

	Total
	65,408
	55,717
	62,684


* Figures are from Appendix C.

FY 2004 Budget in Brief Highlights

Rail systems safety, track structures, train occupant protection, human factors in train operations, rolling stock and components, track and train interaction, track control, grade crossings, hazardous materials, installation of the Nationwide Differential Global Positioning System (NDGPS).
Railroad R&D

The Railroad R&D program comprises 10 program elements, some of which are funded exclusively by the FRA, and others that are carried out cooperatively with railroads, suppliers, universities, and other organizations. The FRA owns the Transportation Technology Center (TTC) near Pueblo, Colorado. The TTC is located on 50 square miles of land leased from the state of Colorado, and is operated under a Care, Custody, and Control contract by Transportation Technology Center, Inc. (TTCI), a wholly owned subsidiary of the Association of American Railroads (AAR).  A portion of the FRA’s program is carried out there under contract with TTCI and another portion under a joint funding agreement with the AAR.
Another significant portion of the FRA’s Railroad R&D program is carried out by or under the supervision of staff at DOT’s Volpe National Transportation Systems Center in Cambridge, Massachusetts.  Yet another major program element is carried out by technical companies working under competitively awarded task order contracts.  The remainder of the program is carried out through grants, cooperative agreements, and contracts by universities, railroads, railroad suppliers, consulting engineers, and other organizations with appropriate technical expertise, including the SBIR program and the TRB’s Innovations Deserving Exploratory Analysis program.

Railroad System Issues (Safety, Security, Environment)

· Addresses (1) contextual research; (2) system safety issues for freight, commuter, intercity passenger, and high-speed passenger railroads, including performance-based regulations; (3) security in the railroad system; and (4) environmental issues related to railroad operations, including locomotives. 
Human Factors

· Conducts human factors research to identify root causes for repetitive human errors and develop effective countermeasures by targeting human factors in yards, terminals, and mainline train operations for freight, conventional passenger, and high-speed passenger services.
Rolling Stock and Components

· Conducts research on rolling stock and components through projects that identify, analyze, demonstrate, and disseminate information about onboard and wayside systems for monitoring railroad equipment defects by monitoring the condition of wheels, bearings, truck suspension systems, and brakes.
Track and Structures

· Conducts track and structures research on automated track inspection technologies, provides technical support for regulatory actions and inspection strategies, and investigates failure mechanisms of rail, bridges, and signal systems.

Track and Train Interaction

· Conducts research in track/train interaction to reduce the risk of derailments and identify causes through tests, evaluations, and development of computer simulation tools.
Train Control

· Undertakes four types of activities regarding train control: facilitation; risk analysis; testing and evaluation; and development of support systems, including the NDGPS network.  
Grade Crossings

· Conducts research for both conventional and high-speed grade crossings through analyses of accident statistics and driver behavior, and through demonstrations and evaluations of new techniques and processes for improving crossings.
Hazardous Materials Transportation

· Conducts research in hazardous materials transportation safety, damage assessment and inspection, and tank-car integrity through evaluation, models, and laboratory and field testing.
Train Occupant Protection

· Conducts research on structural crashworthiness and interior safety of intercity and commuter rail equipment and freight and passenger locomotives through dynamic modeling, simulations, component testing, and full-scale crash testing.
Facilities and Test Equipment
· Addresses the acquisition, upgrading, and maintenance of FRA-owned facilities and equipment required to accomplish the whole spectrum of railroad research objectives.
Next Generation High-Speed Rail

The funding for the four program elements of the Next Generation High-Speed Rail Program allows technology enhancements to achieve cost-effective, reliable intercity passenger rail service on corridors where rail travel times can be made competitive, primarily by improvements to existing railroad facilities.  The Positive Train Control Systems program develops and demonstrates communications-based train control systems. The High-Speed Turbine-Electric Locomotive program facilitates the development and deployment of domestically produced high-speed, high-acceleration locomotives that do not require electric power from wayside supplies via costly catenary systems. The Grade Crossing and Innovative Technologies program demonstrates innovative solutions for reducing grade crossing hazards on high-speed rail lines and a comprehensive methodology by which states and their partners can address the implementation of high-speed rail service on existing infrastructure. The Track and Structures program demonstrates advanced, economical track and structure technologies to resolve corridor capacity constraints and bottlenecks.    

High-Speed Train Control Systems Program

· Continues development, installation, and safety validation of a flexible block high-speed train control system on the Chicago–St. Louis Corridor in a joint Federal, state, Amtrak, and railroad industry effort.

· Continues revenue service high-speed demonstration of the Incremental Train Control System on a segment of the Detroit–Chicago corridor in a joint Federal, state, and Amtrak effort.  

High-Speed Turbine-Electric Locomotive Program

· Continues to support the rolling demonstration of a prototype lightweight, turbine-powered, high-speed locomotive capable of 150 mph and meeting all applicable FRA safety standards.

· Continues the development of a hybrid flywheel-turbine Advanced Locomotive Propulsion system with academia and industry partner funding.

Grade Crossing and Innovative Technologies Program

· Continues to improve grade crossing safety by promoting a comprehensive approach to crossing hazards on a total corridor basis through a demonstration program that evaluates multiple solutions and the exploration of more opportunities for interlinking railroad signal systems, grade crossing protection, automatic train control systems, and highway applications.

· Continues to solicit a wide range of technology projects from the entire spectrum of U.S. industry, academia, and individuals to facilitate the implementation of high-speed rail.

· Continues to support the Sealed Corridor Project being conducted by the North Carolina DOT, where applying low-cost, innovative hazard-reduction systems at crossings can be shown to have saved lives.

Track and Structures Technology Program

· Continues to seek out and demonstrate advanced, economical technologies to resolve corridor capacity constraints and bottlenecks through lower cost design and installation methods for high-speed switches and crossovers, improved methods for upgrading track structures, and more cost-effective methods of track construction.

Corridor Planning

· Provides funding to states for studies and analyses related to the development of high-speed intercity rail passenger corridors.

Maglev Transportation

TEA-21 directed the FRA to initiate a competition to plan and build a maglev project somewhere in the United States.  The authorized Federal funding consisted of $55 million for preconstruction planning to identify the most promising project, and up to $950 million for final engineering and construction of the guideway of the one selected project.  Of the selected project’s total cost, the Federal Government would provide up to $950 million of the funding, and the state or local governments or private entities would provide one-third.  To be eligible for construction funding, a project must demonstrate that operating revenues would exceed operating costs, and that total benefits would exceed total costs over a 40-year period on a project or corridor basis.  In May 1999, seven projects were selected to receive planning grants.  The field was narrowed by the selection of two projects for refined planning in January 2001: one in Pittsburgh, and one connecting Baltimore and Washington.  Both projects are currently preparing site-specific environmental impact statements, which will be completed by 2003.  The FRA expects to select a single project in FY 2003 and to enter into an agreement to provide Federal assistance to design and build the project, subject to appropriation of funds, in FY 2004.

Longer Term Outlook

The changes that have occurred in the U.S. freight railroad industry in the past 7 years have been as dramatic as any that have taken place during the industry’s 175-year history. There are now only 4 major freight railroads, each representing about 20 percent of the industry’s business. In addition, there are a small number of mid-sized railroads that serve regional markets, and a large and growing number of short-line railroads throughout the country that have emerged as the large railroads have sold off unprofitable branch lines to private operators with the ability to provide better service at lower cost. 

These structural changes in the railroad industry have been occurring as the market for railroad freight transportation has continued to reach record levels.  Profitability of the industry reached an all-time high in 1997, but has since fallen off as the major railroads have had difficulties in implementing mergers and acquisitions. As a result, the market capitalization of the major railroads has fallen significantly, seriously affecting their ability to raise capital for further improvements and to fund research programs.

The nature of freight railroad operations has also evolved. The freight railroad companies have responded to the growing demand for their services by running more, heavier, and faster trains. The railroad industry’s share of the intercity freight market has grown from less than 38 percent in 1990 to more than 40 percent today. For the first time since World War II, some railroads face capacity constraints on certain lines. Trucking companies, long viewed as competitors of the railroads, are now among the railroads’ largest customers, as they contract for the long-haul transport of containers and trailers.

Passenger operations have been evolving rapidly as well. Congestion on highways in and between major urban areas has led to renewed interest in commuter and intercity rail passenger services. The most rapidly growing segment of the railroad industry (and the transit industry) is the commuter rail market; the number of commuter trips has grown by 27 percent over the past decade.  A number of states are planning to use existing rail lines for high-speed passenger service to reduce the pressures on highways and airports.  The result is a greater commingling of freight and passenger trains on common tracks, which raises new safety concerns.

Federal Transit Administration

Mission

The FTA mission is to improve public transportation for America’s communities. The FTA seeks to deliver products and services that are valued by its customers and to assist transit agencies in better meeting their customers’ needs.  To accomplish these goals, the FTA partners with the transportation industry to undertake research, development, technical assistance, and education that will improve the quality, reliability, and cost-effectiveness of transit in America and lead to increases in transit ridership.  

FTA RD&T is focused on preserving and enhancing our surface transportation systems, improving transit safety and security, leveraging the Federal investment in public transportation, and increasing mobility for all Americans.  
The FTA places top priority on transit readiness for potential terrorist attacks, with particular focus on security training, public awareness, and emergency preparedness.  International experience has highlighted the vulnerability of transit systems to attacks, and America’s own experience on September 11 demonstrated the importance of public transportation to emergency response and evacuation.  The FTA will continue to direct and fund research to test and validate security technology that could be used in a transit environment and rapidly deployed, particularly technologies that will help prevent, reduce the impact of, and enhance the recovery from terrorist attacks.  In addition, the FTA will leverage the resources of the intelligence community, security professionals, the Department of Homeland Security (DHS), and others to strengthen security efforts and frame new research initiatives to address needs identified through security assessments conducted over the past year.  

Other key areas of emphasis include a renewed focus on technical assistance to support transit agency efforts to increase ridership, and continued efforts to help transit agencies better leverage Federal investments in public transportation infrastructure. 

Current RD&T Profile and Funding Levels
The FTA performs most Departmental RD&T on mass transit vehicles, infrastructure, service innovations, and operations.  The FY 2004 budget request, about $50 million, is shown in Table 4-8.  

Table 4-8.  Comparative Summary of FTA RD&T Activity ($000)*
	Item
	FY 2002

Enacted
	FY 2003 Budget
	FY 2004 Budget

	R&D
	$4,820
	$4,392
	$2,640

	Technology Investment
	$55,950
	$56,150
	$47,450

	Facilities
	0
	0
	0

	Total
	$60,770
	$60,542
	$50,090


*Figures are from Appendix C.
Transit vehicles and control technologies tend to be specialized, and guideways may be shared with mixed traffic on highways or railroad track, or operated exclusively on busways or subways. Many transit RD&T areas thus cut across modes in their applicability.

FY 2004 Budget in Brief Highlights

National Research and Technology, Transit Cooperative Research Program, National Transit Institute training programs, Rural Transportation Assistance Program, University Transportation Research Program.

National Research and Technology

FTA activities in RD&T are characterized as follows:

· Joint Partnerships—The FTA enters into agreements with both public and private research organizations, transit providers, and industry to promote the early deployment of innovation in public transportation services, management, operational practices, and technology.  Current efforts include developing high-priority rail transit standards for commonality in design and operations, and partnering with the industry to identify and disseminate best practices for reducing and controlling costs and schedules for major transit construction projects.  

· Advanced Technologies—The FTA assists in the study, design, and demonstration of fixed- guideway technologies, bus and bus rapid transit technologies, fuel-cell-powered transit buses, advanced propulsion control for rail transit, and other technologies in development.  The agency encourages activities for reducing the life-cycle costs of vehicles, systems, and facilities.  The FTA is working to accelerate the commercial introduction of low-emission, high-efficiency transit vehicles, in direct support of the President’s Hydrogen Fuel Initiative.  Similarly, the FTA is collecting, analyzing, and disseminating objective information on the performance of hybrid-electric and other clean-fuel buses, and is providing technical assistance to the National Park Service on planning and instituting transit systems in the National Parks.

FTA national RD&T encompasses several program areas, as follows:

Safety and Security

The goal of the FTA’s Safety and Security program is to promote public health, safety, and security by working toward the elimination of transit-related deaths, injuries, and property damage and the improvement of transit security.  The program supports continued progress toward the achievement of DOT’s safety and security objectives.

· Technology—The FTA conducts research to test and validate security technology that could be used in a transit environment and rapidly deployed, particularly technology that will increase the readiness of transit agencies to prevent, reduce the impact of, and enhance the recovery from terrorist attacks.  Because this work involves the demonstration and testing of new technologies, an immediate measurable impact on the number of fatalities will not be observed.  However, these investments will yield systems that can be utilized over the long term to achieve further reductions in transportation-related fatalities. 

· Training and Technical Assistance—The FTA places top priority on improving transit readiness for potential terrorist attacks, focusing on security training, public awareness, and emergency preparedness, and recognizing the importance of public transportation to emergency response and evacuation.  The FTA will continue to leverage the resources of the intelligence community, security professionals, DHS, and others to strengthen our security efforts and frame new research initiatives to address a variety of needs identified through security assessments conducted during 2002 and 2003.  Data collection and analysis, as well as information dissemination, are key activities.  The information collected and provided by the FTA is invaluable in providing a strategic direction for improving the safe operation of transit across the United States.

Equipment and Infrastructure

The goals of the FTA’s Equipment and Infrastructure program area are to decrease the petroleum-derived energy-intensity of transit, improve fuel/energy efficiency, help protect the environment, and improve passenger service and comfort through technological development.

· Bus Equipment and Infrastructure—This program will support DOT’s environmental stewardship objective. The bulk of the funds requested for bus technology will support the goal of reducing mobile source emissions and will help increase the nation’s energy independence.  The effort will utilize a mixed approach of development, deployment, and dissemination of information and technology. 
The FTA investigates means to power transit by “sustainable” sources of energy—sources that eliminate or minimize petroleum consumption and all forms of harmful emissions, not just by the vehicle but also by all of the links in the energy “chain.”  Fuel-cell propulsion systems powered by hydrogen from renewable sources, as recently championed by the President’s Hydrogen Fuel Initiative, might be one such endpoint.  However, due to their more advanced state of readiness, various evolutionary bridging technologies—such as alternative fuels, hybrid-electric propulsion systems, and efficient “clean diesel” engines—offer ways to begin taking steps toward the goal of sustainability now while work is progressing on revolutionary technologies that will take years to develop and deploy. FTA activities include the following:

· Propulsion Systems Development—Develops and deploys propulsion systems that use petroleum more efficiently (e.g., hybrid-electric), or that use alternatives to petroleum-based fuels (e.g., fuel cells, natural gas).

· Emissions Measurement—Measures and documents the emissions from conventional and advanced transit vehicle propulsion system technologies.

· Bus Testing—Impartially measures and documents the actual energy consumption of buses operating over standard driving cycles.  The results are published in publicly accessible reports, allowing transit agencies to make head-to-head comparisons of the energy efficiency of various bus models before making a purchase decision.

· Technology Transfer—Educates transit agencies about energy-efficient transit options and provides technical assistance in the evaluation, deployment, operation, and maintenance of energy-efficient transit systems.

· Rail Equipment and Infrastructure—The FTA’s goal in rail transit technology is to identify and share cost-effective strategies to address critical issues of communications, security, and safety, and to provide a forum for transit construction engineers to regularly share information about current issues and solutions. FTA activities include the following:

· Communications-Based Train Control—Addresses critical technical issues related to early deployment of cost-effective Communications-Based Train Control technology, such as equipment standards and supplemental detection equipment, through FTA partnerships with one or more transit agencies.  

· Rail Equipment Standards—Works to develop high-priority rail transit standards in partnership with the transit operating agencies and their suppliers.  Standards provide added commonality to transit design and operations and have a number of direct and indirect benefits for operators, suppliers, and consultants. 

· Project Planning and Oversight—New Start transit projects and large-scale, fixed-guideway modernization projects have been characterized by actual costs that greatly exceed the initial projected costs. Actual costs of some New Start projects that have advanced through preliminary engineering and environmental approval may continue to increase as construction proceeds, vehicles are manufactured, and systems are installed. Other transit projects have been delivered within their budgets. The FTA is committed to identifying, developing, and adopting management and control practices that substantially contain the growth in project costs through the project development process. The project planning and oversight research area is dedicated to advancing practices in transit project planning, engineering, construction, and management throughout the project life-cycle.
Recent advances in project planning and development provide the means to considerably reduce the risk and uncertainties associated with large transit projects.  These include:

· Project Planning—Utilizes planning methods and practices applying computer-assisted and integrated technologies to provide more reliable information regarding project requirements, performance, and outcomes to facilitate community decision making based on more factual data and information. 

· Project Engineering—Applies advanced civil engineering and related engineering processes to provide more reliable information regarding design conditions, impacts, and engineering and construction requirements.

· Cost Estimation and Risk Management—Applies business, accounting, engineering, construction, and economic and financial analysis and methods to assist in developing total systems cost estimates as a function of the probable risk in project development, including structural factors in the project site.

· Program Management and Control—Develops and applies methods to implement projects within a cost-performance context, including the ability to identify exceptions and deviations early on.

Fleet Operations

The FTA Fleet Operations program area will support programs to increase transit ridership through the identification, development, and implementation of cost-effective transportation solutions, including bus rapid transit, shared track, and multimodal transportation management. These efforts will involve the integration of vehicle technology, ITS, coordinated services, traffic engineering enhancements, and innovative urban design.  

Specialized Customer Services 

In support of the strategic objective of improving mobility, FTA activities in the area of Specialized Customer Services are designed to improve services for low-income, elderly, and other transit-dependent travelers, including persons with disabilities. Better services improve access to jobs, educational opportunities, health care, and other essential activities for those most in need of transit.  In an effort to provide seamless customer service and eliminate costly duplication, the FTA is working with the Department of Health and Human Services and other sponsors of specialized services to coordinate and integrate them with services available to the general public.  

RD&T Program Support (Information Management and Technology)


This program allows the FTA to disseminate the findings of its RD&T programs and enhance presentations with computer simulations. The FTA will continue to support the Transportation Research Board through its annual meeting, professional committee activities, and ongoing coordination and research dissemination through the TRIS.  These activities support the strategic mobility objective by developing and disseminating to the transit community knowledge of advanced transit technology and innovation.  FTA participation in the statutory SBIR program is included as a program support activity. SBIR projects represent incubators of innovation.

Metropolitan/Rural Policy Development

In support of the strategic objective of improving mobility, this program area will enable the FTA to develop better estimates of transit’s condition, performance, and long-term investment needs; identify and evaluate the benefits of transit; conduct research into the relationships between transit and land-use planning; expand testing of standardized onboard passenger surveys; and provide technical assistance to encourage the use and development of new and innovative financing techniques. These activities allow the FTA to further refine national data on transit’s role and performance in serving the needs of passengers and communities, including transit’s role in providing basic mobility, relieving traffic congestion, and contributing to community vitality.  

Planning and Project Development

In support of the strategic objective of protecting and enhancing the environment, the FTA will support institutional capacity building by documenting best practices and providing guidance, technical assistance, and training (including conference sessions and workshops) in planning and project development to facilitate informed project selection by decision makers at the state, MPO, and transit operator levels. The FTA will also complete project evaluations, produce reports on New Starts required by the Congress, and prepare case studies for wide dissemination.  

Two new “challenge grant” programs will promote and disseminate professional information on innovative practices in coordinated land use/transportation planning to facilitate access, mobility, and cost-effective capital investment strategies. 

The FTA will continue efforts to streamline environmental approval processes through transit-specific measures, including peer-to-peer exchanges on environmental streamlining, the development of performance measures to promote environmental streamlining, the creation of tracking systems to monitor such activities, the identification of innovative mitigation measures for environmental impacts, and the identification and dissemination of best practices in the transit community.

Finally, the FTA will continue to provide a forum for ongoing training, information sharing, and discussion of lessons learned to improve the planning and project development process for major capital investments (New Start Roundtables).  

Human Resources

The FTA’s efforts related to human resources provide assistance for meeting Federal requirements for Title VI of the Civil Rights Act of 1964, the Americans With Disabilities Act, and the DOT Disadvantaged Business Enterprise regulation.  

Performance and Review 

The FTA will conduct program evaluation activities required by the Government Performance and Results Act (GPRA), including the development of data for benchmarking, documenting, and assessing FTA’s progress in achieving strategic objectives.  These activities support DOT’s organizational excellence objective.

International Mass Transportation Program

Under this program, the FTA promotes U.S. transit products and services overseas, and cooperates with foreign public sector entities on research and development in public transportation.  Trade missions and other international gatherings enable American vendors to showcase their products and services, and facilitate technology transfer and information diffusion for developing nations.  
Transit Cooperative Research Program (TCRP)

Through the TCRP, the FTA funds research directed to near-term problem-solving in service concepts, vehicles and equipment, operations, human resources, maintenance, policy, and administrative practices.  TCRP synthesis reports summarize best industry practices and have been useful to transit operators. Over 260 products of TCRP research have been delivered to the public transportation community. 

The TRB, which administers the TCRP, maintains a publications list and description of all TCRP studies on its web site:  http://www4.trb.org/trb/crp.nsf/TCRP+projects.  One copy of each TCRP product is available free of charge from the American Public Transportation Association, which maintains the TCRP web site: http://www.tcrponline.org.
National Transit Institute (NTI)

The FTA develops and offers training courses through the NTI for improving transit planning, operations, workforce performance, and productivity.  NTI courses are conducted at sites across the United States on a wide variety of subjects, ranging from multimodal planning to management development, third-party contracting, safety, and security.  Current NTI course offerings are available online at http://www.ntionline.com/.  
University Transportation Research

Through RSPA, the FTA currently provides funding to four universities selected as UTCs to perform cutting-edge research in transit disciplines and technologies.  In addition to producing research results, the program trains graduate students as the next generation of professionals to lead transit research, planning, and operations.  (See pages 4-17 and 4-65.)
Longer Term Outlook

Overall, the FTA has had a good deal of success in collecting and analyzing data and information through its RD&T programs, and in identifying and disseminating best practices in the public transportation arena.  The FTA will continue to improve its ability to introduce into the transit marketplace advanced technologies that drive operational efficiencies and increase ridership. 

Crosscutting themes are continued emphasis on safety and security, energy, and operational efficiency, and greatly improved access to mobility for persons with disabilities, elderly persons, and low-income persons.

The FTA will emphasize integration of emerging advanced technologies, such as new vehicle subsystems and ITS, to provide high levels of service and cost-effective system performance.  Bus rapid transit systems in several forward-looking cities will begin to reap the benefits of this integrated approach and provide high levels of service quality, energy efficiency, and congestion mitigation that will serve as benchmarks for the transit industry and communities everywhere.

RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION

Mission  

RSPA is the Department’s multimodal research, safety, and transportation systems administration, responsible for addressing intermodal and multimodal issues to assure the safe, secure, effective, and efficient transportation of people and goods. In contrast to the other DOT operating administrations, which focus on specific sectors of the U.S. transportation system, RSPA concentrates on the system as a whole.  Its mission is to “make America’s transportation systems more integrated, effective, and secure by conducting and fostering crosscutting research and special programs to enhance the quality of life, safety, the environment, and well-being of all Americans.”
  

The objectives of RSPA are to protect the nation from the risks inherent in the transportation of hazardous materials by all modes, including pipelines; to provide multimodal expertise in transportation and logistics research, analysis, strategic planning, systems engineering, and training; to serve as the principal advisor to the Secretary with respect to scientific and technical matters; to serve as the principal advisor to the Secretary in planning and implementing the civil sector response to emergencies impacting the nation’s transportation systems; and to support the Secretary in promoting innovation, utilization of new approaches, and application of technologies with intermodal or transmodal impacts.
  

Current RD&T Profile and Funding Levels

For FY 2004, the President’s budget requests $15.4 million for RSPA RD&T (see Table 4-9).  

Table 4-9.  Comparative Summary of RSPA RD&T Activity ($000)*

	Item
	FY 2002

Enacted
	FY 2003

Budget
	FY 2004

Budget

	R&D
	$9,860
	$14,151
	$15,352

	Technology
	0
	0
	0

	Facilities
	0
	0
	0

	Total
	$9,860
	$14,151
	$15,352


*Figures are from Appendix C.

RSPA conducts RD&T through two major programs: (1) Pipeline Safety, and (2) Research and Special Programs. 

FY 2004 Budget in Brief Highlights

Activities to improve DOT’s RD&T program and to promote development of a safe hydrogen fuels infrastructure so that alternative-fuel vehicles can be deployed commercially.

Pipeline Safety Research

RSPA’s Office of Pipeline Safety is the lead agency within the Department for pipeline regulation and research.  The Pipeline Safety Research program enhances the safety and reduces the potential environmental impacts of transporting natural gas and hazardous liquids through pipelines.  RD&T activities include:

Damage Prevention and Leak Detection

This activity advances research and RSPA’s internal expertise on new technologies to prevent third-party damage, to detect pipeline defects, and to quickly and accurately locate and control pipeline leaks.  Efforts include (1) new technologies to reveal defects in pipelines currently unpiggable using conventional in-line inspection technologies; (2) improved in-line inspection tools that will better detect and characterize the extent of corrosion, cracks, and other forms of damage to pipe walls; (3) standards for leak detection technology and related best practices; (4) more accurate plastic pipe locating technology; (5) improved techniques or materials to locate underground facilities; (6) remote monitoring for encroachment (whether accidental or intentional), unauthorized excavation along the right-of-way, and leaks; and (7) real-time sensors applied or attached to the pipe to detect third-party contact, leaks, or other signs of damage.

Enhanced Operations, Control, and Monitoring

Regardless of the quality of the materials, pipeline equipment will degrade over time and repairs will be necessary.  RD&T will focus on (1) validation of direct assessment techniques, particularly for non-piggable pipelines; (2) protocols for conducting direct assessment field validations; (3) better detection, characterization, and control of stress corrosion cracking; (4) cathodic protection design tools and models for predicting corrosion wall loss from cathodic protection system data; (5) standards for commercially available coatings when used under various conditions; (6) enhanced internal and external corrosion-control detectors and sensors; and (7) improved coatings to impede environmental influences.

Improved Material Performance

Pipelines are subject to a broad range of stress and damage factors that must be controlled to manage them safely.  Improved materials will help to extend the integrity and lifetime of installed pipelines.  RD&T will address (1) materials that better withstand third-party damage, corrosion, and cracking; (2) materials that facilitate pipeline operations at higher design pressures; (3) improved modeling to predict defect growth; (4) guidelines and software to estimate remaining pipe strength; (5) weld-assessment techniques for newer pipeline materials; (6) corrosion-assessment models; (7) justification of alternative pipe designs; (8) validation at higher pressures of composite-reinforced line pipe liner; (9) improved processes for welding on in-service pipe; (10) decision methods for optimizing coating choices; (11) “intelligent” coatings that monitor their own condition; and (12) improved compatibility and performance between factory- and field-applied coatings. 

Mapping and Information Systems

Gaps in pipeline system data need to be addressed to determine safety trends and evaluate applied safety and environmental solutions.  To protect communities from pipeline risks, RSPA uses the National Pipeline Mapping System (NPMS) to detect pipelines in relation to people, environmentally sensitive areas, water, and other vital resources.  This information helps planning officials to make informed judgments on the risks and potential mitigation of these risks.  RSPA will create a new secure distribution channel for NPMS information that RSPA, pipeline operators, and communities can use to safely exchange information on critical pipeline assets.
Research and Special Programs

Through this program area, RSPA conducts RD&T supporting its missions in hazardous materials safety, research and technology, and emergency transportation.

Hazardous Materials Safety

Currently, there are over 800,000 shipments of hazardous materials each day in the United States—more than 10 percent of all freight tonnage transported.  Release of these materials during transportation could result in serious injury or death and harm to the natural environment.  The threat of terrorist attacks increases the risks inherent in transporting these products. RSPA’s RD&T addresses these issues across all modes, as hazardous materials are transported by truck, rail, waterways, and air.  The two RD&T programs in this area are (1) the Research and Analysis program, which provides analytical support to the regulatory and standard-setting functions of RSPA’s Office of Hazardous Materials; and (2) the Research and Development program, which provides the technical foundation for RSPA’s hazardous materials regulatory, enforcement, and emergency response actions.

Research and Technology

· R&D Planning and Management(This RSPA program is the only one in DOT that conducts long-term transportation research planning and coordination. It eliminates duplication in transportation research plans and programs within DOT and across the Federal Government, as documented in the Congressionally mandated RD&T Plan, and as endorsed by the National Research Council.  Funding for this effort also helps support DOT’s technology transfer and Small Business Innovation Research programs.
· Hazardous Materials R&D—This activity develops ways to minimize the threat to the public of intentional misuse of hazardous materials without substantial impact on the flow of commerce. 
· Hydrogen Fuels R&D—Part of the President’s Hydrogen Fuel initiative, this effort conducts research on (1) the safe handling and transport of large quantities of hydrogen fuels; and (2) the safety of on-board hydrogen vehicle power and storage systems.

· UTC Program(To achieve its strategic objectives, the Department must ensure the availability of a future cadre of professionals prepared to design, deploy, operate, and maintain the complex transportation systems of the future.  Through this program, which is managed by RSPA and funded by the FHWA and FTA (see pages 4-17 and 4-61), DOT invests in university-based centers of excellence that conduct research to advance knowledge, share that knowledge with stakeholders, and use that knowledge to educate students in a broad range of disciplines.  Grants authorized under TEA-21 provided for the establishment and operation of up to 33 UTCs.  To assure the effective use of these funds, RSPA maintains a system to coordinate the education, research, and technology transfer activities of the centers and to disseminate the results of their research.

Emergency Transportation

When a natural or human-caused disaster strikes, supplies and materials must be moved quickly to the disaster site and transportation safety reestablished. DOT has delegated the responsibility of directing and managing the movement of all Federal, state, and local resources to a disaster site to RSPA’s Office of Emergency Transportation.  RSPA carries out its emergency transportation responsibilities in coordination with the Federal Emergency Management Agency. On behalf of the Secretary, RSPA operates the Crisis Management Center (CMC), a 24/7 transportation systems information management center.  The CMC provides real-time updates for Departmental decision makers in the event of a natural or human-caused disaster.  Because the center operates in a classified environment, it allows Departmental tie-in to classified emergency response activities across the Federal Government, including links to the White House.  In addition to natural disasters, RSPA is responsible for coordinating DOT’s response to incidents involving terrorism and weapons of mass destruction, including planning for evacuations, quarantines, and similar actions.  RD&T in support of these responsibilities includes (1) development of Departmental-level Continuity Programs and support for integrating them with individual operating administrations’ plans and procedures; (2) research to improve software for tracking and controlling in-house systems, both classified and unclassified; and (3) multistate conferences and work sessions to develop new ways of addressing transportation problems within states and regions.

OFFICE OF THE SECRETARY OF TRANSPORTATION

Mission

The OST has responsibility for formulating national transportation policy and a leadership role in areas of national transportation planning, reducing transport’s environmental and safety impacts, managing aviation and international issues, overseeing the radionavigation and positioning program, regulatory modernization, and other areas.  Carried out in coordination with other agencies and departments, the OST’s RD&T helps meet these responsibilities. 

Current RD&T Profile and Funding Levels

The FY 2004 budget request for OST supports research in a variety of issue areas.  While the majority of the funding shown in Table 4-10 targets Aviation and International Policy, funding for crosscutting or multimodal issues will address safety; environment (including climate change); energy; strategic planning; and economic issues such as congestion management.  Most research is comparatively low in funding and performed under contracts with other Federal agencies, educational institutions, not-for-profit research organizations, and private firms. 

Table 4-10.  Comparative Summary of OST RD&T Activity ($000)*

	Item
	FY 2002

Enacted
	FY 2003

Budget
	FY 2004

Budget

	R&D
	$14,580
	$10,700
	$10,836

	Technology 
	0
	0
	0

	Facilities
	0
	0
	0

	Total 
	$14,580
	$10,700
	$10,836


* Figures are from Appendix C.

FY 2004 Budget in Brief Highlights

Comprehensive analysis of aviation industry business practices, competitive structure, and regulatory environment to support the formulation of national transportation policies.  

The Department’s comprehensive focus on aviation policy will support research in a wide variety of data management, economic, regulatory, and other analytical areas.  For example, the Aviation Data Modernization effort continues the third and last phase of the Department’s aviation data reengineering project, an effort that will help determine how the data collection system can take optimum advantage of technology developments, how to incorporate user-friendly data warehouse and retrieval features, and whether to outsource certain data collection and management functions.  The Aviation Economic Model project provides continued use of sophisticated airline computer analysis by DOT policy analysts, facilitating evaluation of a range of industry factors/conditions, including domestic and international competition, potential mergers and alliances, and airport funding levels.  Detailed economic analyses will address basic structural change within the industry (e.g., declining reliance on high-yield business traffic, cost trends, pricing policies, and changing labor–management relations) and the effects of international airline alliances on competition and industry structure.  The OST also will evaluate how these changes/trends affect overall Federal regulation and the oversight of the air travel system.  Other detailed analyses of the industry will cover airport financing and design topics (e.g., user charges, revenue bonds, facility charges, and allocations among operating and capital costs), and may include evaluating the impact of regional jet aircraft on competition, congestion, and service. 

In the international trade area, a carrier impact study will assess how implementing the North American Free Trade Agreement’s transport provisions affects foreign investment and access to business markets.  These efforts will include verifying baseline data and developing an analytical framework. 

In the safety area, OST research will support projects that improve safety performance in all modes, such as identifying and fostering voluntary measures to reduce the impacts of fatigue on safety.  Because of long-term growth in commercial truck traffic, the OST will continue analyzing vehicle travel, freight commodity flows, and accident patterns to identify opportunities for improving truck safety.  To address the critical mobility and safety needs of an elderly population projected to increase by 50 percent by the year 2030, the OST will coordinate with the modes and continue leading a Departmental program to prepare the transportation system for this expected growth.  OST safety research efforts will also focus on ways of improving access to various travel modes by persons with disabilities.  The Office will continue to evaluate multimodal policies and actions that facilitate efficient, safe movement of freight in both domestic and international commerce, and will study opportunities for the improved coordination of public and private freight transportation planning, investment, and operation.

In the environmental and energy areas, the OST will continue to identify critical emerging trends and analyze policy levers to foster a sustainable transportation system.  The OST will lead efforts to provide technical assistance to encourage environmental stewardship and streamlined processes, so that communities can more effectively use their transportation programs to reduce transportation’s impacts on the human and natural environment.  The Office also collaborates with other agencies and within DOT on preserving ecosystems—including supporting the Coastal America Partnership—and chairs DOT’s Center for Climate Change and Environmental Forecasting—which brings the operating administrations together to support research on minimizing transportation emissions of greenhouse gases and understanding the transportation impacts of climate change.  Finally, the OST continues to lead implementation within the Department of the National Energy Policy.  

The OST will evaluate the impact on transportation of extensive globalization, emerging technologies, changing demographics and economics, and ongoing congestion/capacity issues.  In conjunction with the reauthorization of surface transportation programs (in FY 2004), the OST will continue studies on system planning and congestion relief.  The Office will continue to analyze the financial health of transportation industries and the impacts that new security measures may have on them. Over the long term, the potential for increasing efficiencies in vehicle fuel economy, coupled with possible increased use of alternative fuels, may reduce the flow of taxes into the highway trust fund.  It is expected that long-range research will examine innovative financing methods to facilitate adequate highway funding, as well as secure funding for other modes.     

In terms of strategic planning, FY 2004 funding will support studies that take a long-range strategic view of transportation.  An important goal of these studies will be to better prepare and position the Department to take advantage of emerging opportunities offered by new technologies and fundamental changes in our economy.  Ultimately, the studies will become the foundation for the next Strategic Plan required by the Government Performance and Results Act. 

The OST’s Office of Navigation and Spectrum Policy will continue to provide overall DOT policy and planning guidance to ensure that radionavigation systems meet the Department’s strategic objectives.  These activities include completion and publication of the 2003 Federal Radionavigation Plan (FRP).  The FRP is the official source of U.S. policy and planning with respect to Federally provided radionavigation systems.  It is required by the National Defense Authorization Act of 1998 (10 U.S.C. 2281 (c)) and jointly published by DOT and DOD.  FY 2004 funding is also expected to support activities involving civil applications of the GPS. These include modernizing GPS IIR-M satellites with the new L2 civil signal; developing and launching GPS satellites with the new L5 civil “safety of life” signals; and representing DOT and other government agencies in various DOD decision processes affecting GPS III Component Advanced Development acquisition and next-generation GPS System Integration.  The OST will be supporting DOT activities in the area of spectrum management, both in the domestic rulemaking and international decision-making arenas—including preparation for the next World Radio Conference—and will continue to work with the FAA and Coast Guard on reducing GPS vulnerability through enhanced spectrum protection and interference location capabilities.  The FAA and Coast Guard are conducting a joint evaluation, to be completed by March 2004, to determine whether the Long-range Aid to Navigation (LORAN) system can support non-precision instrument approach operations for civil aviation and harbor entrance and approach operations for maritime users.  Depending upon the findings of the joint evaluation, a decision will be made to determine if an “enhanced LORAN” system will be a part of the national radionavigation infrastructure, or if the LORAN, Type C (LORAN-C) system will be discontinued.

� DOT Organization Manual (DOT 1100. 68B Chg 2).


� See 49 CFR 1.53.
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