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Webinar Series Topics and Dates 

• 1- State of Good Repair, March 28th 
• 2- Economic Competitiveness, April 5th 
• 3- Safety, May 8th 
• 4- Livability and Sustainability, May 9th ← today 
• 5- Policy and Innovative Financing, May 10th  
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Invited Participants 
• New UTCs 
• State Research Managers 
• FHWA Division Office Research Coordinators 
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Host and Presenters 
• FHWA Research and Development (R&D) 

Offices and Program Offices 
 



Webinar Purpose 
• Provide FHWA perspectives on national challenges 

and highway research priorities 
• Opportunity for UTCs to consider highway research 

priorities in their research plans and initiatives 
• Inform State Research Managers on priorities 
• Provide FHWA contacts for follow-up 

communications and coordination  
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For more information about UTC 
participation, contact: 

Debra Elston, 202-493-3181 
www.fhwa.dot.gov/research 

Thanks for Your Participation 
 

Thanks to Research and Innovative 
Technology Administration (RITA) for this 
Opportunity to Communicate Priorities to 

the UTCs 

http://www.fhwa.dot.gov/


Visit our Web Site at 
www.fhwa.dot.gov/research 6 



Livability and Sustainability 

Mike Culp 
Team Leader, Sustainable Transport and Climate 

Change Team 
 
 

2012 National Highway Research Priorities Webinar Series 
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Topics Covered in Presentation 
• Livability 

– What are livable communities? 
– FHWA’s role and related activities 

• Sustainability 
– What does sustainability mean for FHWA? 
– Sustainable Highways Initiative and INVEST (Infrastructure 

Voluntary Evaluation Sustainability Tool) 
– Climate Change 

• Areas of  Consideration by UTCs 
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What is Livability? 
Livability is about using the quality, location, and type of 
transportation facilities and services available to help achieve 
broader community goals such as access to good jobs, affordable 
housing, quality schools, and safe streets. This includes:  
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 Addressing road safety and capacity issues through better 
planning and design 

 Maximizing and expanding new technologies such as 
intelligent transportation systems and quiet pavements 
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What is Livability? (continued) 
 Using travel demand management approaches in system 

planning and operations 
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 Developing high quality transportation to foster economic 
development 

 Community design that offers residents and workers the full range of 
transportation choices 

 Strategically connecting the modal pieces – bikeways, pedestrian 
facilities, transit services, and roadways into a truly intermodal, 
interconnected system 
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What are Livable Communities? 

Places that have a variety of housing and 
transportation choices with destinations 
close to home. 

 “Livable Communities are where people have access 
to many different forms of transportation and 
affordable housing…..”  

      U.S. Department of Transportation (USDOT) Secretary, Ray LaHood 
 
 
See www.dot.gov/livability for more on USDOT’s perspective. 
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Presenter
Presentation Notes
Livable communities are where transportation, housing and commercial development investments have been coordinated such that people have access to adequate, affordable and environmentally sustainable travel. The specific attributes that define livability in any individual community are shaped by the values of its citizens and unique local conditions. 

http://www.dot.gov/livability


Partnership for Sustainable Communities 
(PSC) 

• Housing and Urban Development (HUD), USDOT, 
and Environmental Protection Agency (EPA) 

• PSC Livability Principles: 
• Transportation Choices 
• Equitable, Affordable Housing 
• Economic Competitiveness 
• Support of Existing Communities 
• Alignment of Federal Policies 
• Value for Communities  
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PSC 2012 Focus Areas 

• Share Models of Local Successes  
• Continue Coordination to Make 

Government Work Better  
• Help Communities Solve Problems  
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Presenter
Presentation Notes
Share Models of Local Successes �The Partnership helps communities as they work to envision and implement local development that supports a strong economy and a clean environment. This year, the Partnership will work with communities to help them share stories of their successes. These stories will serve as models for other communities that want to be healthy, competitive, and affordable. 

Continue Coordination to Make Government Work Better �The Partnership will continue to coordinate federal investments to get better results for communities and use taxpayer money more efficiently. We will offer joint training programs to help regional staff from the Partnership agencies have the knowledge and skills to support sustainable cities, suburbs, and rural areas. Our agencies will continue to work together to align guidelines and planning requirements for State and local governments and to coordinate federal investments made in the same community. 

Help Communities Solve Problems �The Partnership will help communities succeed by providing technical assistance and tools, building the capacity of State and local partners, and giving communities better access to national networks and resources. The agencies will also test and refine




• Support livable communities through transportation-related 
projects, project activities, and programs such as: 
– Context Sensitive Solutions (CSS) 
– Public Involvement 
– Transportation Enhancements 
– Congestion Mitigation/Air Quality 
– Safe Routes to School 
 

• Aid the planning and development of projects that may have: 
–  Multimodal, multifaceted dimensions  
–  Nontraditional partners/sponsors  
–  Interdisciplinary elements  
–  Selection and criterion outside of the regular process   
   
 

What is FHWA’s Role?  
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Presenter
Presentation Notes
We support the development of traditional projects and operational improvements to improve access, mobility and safety that improve the overall quality of transportation in urban and rural communities.





What is FHWA’s Role? 
(continued)  
• Raise awareness 
• Help practitioners understand the role of highways and 

related programs in supporting livability 
• Engage in Partnership efforts and engage State 

departments of transportation (DOTs), State agencies, and 
metropolitan planning organizations (MPOs) in advancing 
goals of the partnership 

• Connect partners with available resources 
• Facilitate interaction among diverse local, regional, State 

and Federal partners to advance livability through 
transportation plans and programs, and coordination with 
other community elements 
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Presenter
Presentation Notes
What is FHWA & FLH’s role? (Jim taking the lead in developing slides- Shana, Gabe & Gye will assist)
Raise awareness of livability in transportation issues and opportunities.
Help practitioners understand the role of highways and related programs in supporting livability.
Encourage actions consistent with livability and PSC principles.
Connect partners with available resources.
Facilitate interaction among diverse local, regional, State and federal partners to advance livability through transportation plans and programs and coordination with other community elements (community design, land use, environmental protection and enhancement, mobility and accessibility, economic well-being, and public health.




FHWA’s Progress 
Awareness Building 

Webinars 
• CSS Clearinghouse Sponsored Livability Webinar  
 (September 2009) 
• CTE (Center for Transportation and the Environment) 

Livability Webcast (November 2009) 
Capacity Building  

• FHWA/FTA (Federal Transit Administration) Livability 
Initiative Training  

• Transportation and Land Use Webinar  
• Freight and Livability Planning on the Web Session  
• How to Work  with Partners to Advance Livability Webinar 
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Presenter
Presentation Notes
Context Sensitive Solutions (CSS) Clearinghouse sponsored a webinar on DOT’s role in livability. The discussion was led by Beth Osborne, Deputy Assistant Secretary for Transportation Policy, Gloria Shepherd, FHWA’s Associate Administrator for Planning, Environment, and Realty, and Robert Tuccillo, FTA’s Associate Administrator for Budget and Policy.

FHWA and FTA developed and held joint training for its field planners on livability. The purpose of the training was 1) to prepare Division/Regional/Technical Service Team Planners to work with State DOTs, Transit Operators and Metropolitan Planning Organizations in implementing the Livability Initiative 2) to identify livability linkages within current programs and initiatives and 3) to discuss strategies that FHWA/FTA planners can employ to advance Livability.  Speakers from the FHWA Office of Planning, Environment and Realty, the FHWA Resource Center, and the FTA Office of Planning and Environment provided information on livability’s role in public participation, land use, context sensitive solutions, safety, climate change, operational strategies, bicycle/pedestrian and transit oriented development.  Case studies of States implementing the principles of livability were also presented. 
 
FHWA and FTA in conjunction with the Center for Transportation and the Environment, held a live webcast to discuss the DOT, HUD, EPA Interagency Partnership for Sustainable Communities. The webcast was held in the form of a panel discussion.  Panelist included Elizabeth Wilkins, White House Policy Assistant for Urban Affairs and Mobility and Opportunity with the White House Domestic Policy Council, Beth Osborne, Deputy Assistant Secretary for Transportation Policy with the U.S. DOT, Shelley Porticha, Senior Advisor for Sustainable Housing and Communities, with the U.S. Department of Housing and Urban Development, John Frece, Smart Growth Program Director, with the U. S. Environmental Protection Agency. The webcast provided an overview of the DOT, HUD, and EPA Partnership for Sustainable Communities and highlighted the partnership’s current efforts. More than 1100 people registered from all 50 States as well as people from British Columbia, Ontario, Canada, Sydney, Australia, and Madrid, Spain participated in the webcast. �
FHWA held a Planning on the Web (POW) session that focused on Livability: Connecting Transportation and Land Use.  Staff from FHWA’s field offices, resource center and headquarters gave presentations.  The session was a follow up to the October 27th Let’s Talk Planning webinar on Livability




FHWA’s Progress 
(continued) 

Capacity Building 
• Livability in Transportation Guidebook  
• Livable Communities Strategic Initiative 

  - The Role of FHWA Programs in Livability: State of the Practice Summary 
  - Regional Livability Workshops 
  - Tool kit of materials (fact sheets, livability principles videos) 
  - Creation of Livable Communities Booklet  

• Development of Performance Measures Guidebook  
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Presenter
Presentation Notes

Livability in Transportation Guidebook –The objective of the guidebook is to develop case studies and provide strategies, processes and applications to highlight projects that have been implemented to promote livability.  Case studies were submitted to FHWA from various FHWA program offices, HUD and EPA.  The guidebook is available on FHWA’s livability website.  


Livable Communities Strategic Initiative research project was identified as a part of FHWA’s strategic initiative priorities. The objective of the project is to develop tools to support livability and strategies that promote livable communities.  The project includes the development of a white paper, livability workshops, toolbox of materials, regional comprehensive livability plan and a marketing plan that will support the promotion of the aforementioned tasks.  FHWA has held 5 regional livability workshops.  The purpose of the Regional Livability Workshops is to highlight efforts in livability and to identify what is needed to promote a greater understanding of transportation’s role in livability among highway, transit, environmental and housing agencies.


Creating Livable Communities: How the transportation decision making process can support more livable community outcomes- This booklet provides strategies on how to effectively consider and incorporate livability objectives in transportation investment decisions.
Livability Principles and the HUD-DOT-EPA Partnership for Sustainable Communities (PSC)

Performance Measures Guidebook 




Areas of  Consideration by UTCs 
• Development of curricula that incorporate livability and 

sustainability principles and applications 
• Tools and methods for livability/sustainability 

performance measurement 
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Questions? 

19 



Overview of Sustainability 
• Satisfying basic social and economic needs, both 

present and future, and the responsible use of natural 
resources, all while maintaining or improving the well-
being of the environment on which life depends 

• Addressing environmental, economic, and social 
equity dimensions (triple bottom line) 
 
 

Presenter
Presentation Notes
FHWA views sustainable highways as an integral part of sustainable development.  A sustainable highway should satisfy life cycle functional requirements of societal development and economic growth while reducing negative impacts to the environment and consumption of natural resources. The sustainability of a highway should be assessed and considered from conception through construction and in maintenance and operations throughout its lifecycle.

A sustainable highway must be considered in its own context; how it relates to its social, environmental and economic setting.

Viewing highways in isolation is not ideal when addressing sustainability. Sustainability in highways should be addressed with the mindset that highways are one part of transportation infrastructure, and transportation is one aspect of meeting human needs. In addition to addressing environmental and natural resource needs, the development of sustainable highways should include focus on access (not just mobility), moving people and goods (not just vehicles), and providing people with transportation choices, such as safe and comfortable routes for walking, cycling and transit.





What is a Sustainable Highway System? 
• Integral part of sustainable development 
• Satisfies functional requirements 

– Fulfills transportation goals and needs 
• Addresses development and economic growth 
• Avoids, minimizes, reduces impacts 

– Environment 
– Consumption of resources 
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Presenter
Presentation Notes
FHWA views sustainable highways as an integral part of sustainable development.  A sustainable highway should satisfy life cycle functional requirements of societal development and economic growth while reducing negative impacts to the environment and consumption of natural resources. The sustainability of a highway should be assessed and considered from conception through construction and in maintenance and operations throughout its lifecycle.

A sustainable highway must be considered in its own context; how it relates to its social, environmental and economic setting.

Viewing highways in isolation is not ideal when addressing sustainability. Sustainability in highways should be addressed with the mindset that highways are one part of transportation infrastructure, and transportation is one aspect of meeting human needs. In addition to addressing environmental and natural resource needs, the development of sustainable highways should include focus on access (not just mobility), moving people and goods (not just vehicles), and providing people with transportation choices, such as safe and comfortable routes for walking, cycling and transit.





Sustainability and FHWA 
• Deliver the Federal Aid Highway and Federal Lands 

Highway (FLH) programs in a more sustainable way 
• Make wise investment decisions w/limited resources 
• Encourage change in professional practice 
• Take advantage of opportunities to include sustainability 

throughout the decisionmaking process 
• Go beyond compliance  
• Seek Balanced solutions 
• Stress implementation of sustainable practices: 

sustainability = action 
 



Sustainability and the Project Lifecycle 
• For sustainability to be 

fully integrated into 
highway and transit 
programs, it must be 
considered throughout 
the project lifecycle 

• Must address 
sustainability from 
planning through 
operations 
 

Project 
Development 

Transportation 
Systems 

Management, 
Operations, 

and 
Maintenance  

System 
Planning and 

Processes 
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Examples of Sustainable Practices 
• System Planning 

– Integrated planning 
– Mitigation banking 
– Fiscal planning 

• Project Development 
– Cost-benefit analysis 
– Construction equipment 

emission reduction 
– Recycling and reuse of 

materials 

• Operations and Maintenance 
– Strong asset 

management 
– Roadside vegetation 

management 
– Infrastructure 

maintenance 
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Sustainable Highways Initiative 
 • Promote coordination within FHWA 

– Regular meetings of the FHWA Sustainable Highways 
Working Group (Head quarters (HQ) program offices, 
divisions, Resource Center (RC) offices, FLH) 

– Partnerships on key program/research gaps 
– Coordination with other FHWA initiatives (i.e., Sustainable 

Pavements Program) 

• Web site to serve as portal to access information on 
activities and available resources: 
www.sustainablehighways.dot.gov 

• Case Studies to highlight initiatives and practices 
related to sustainability 
 25 

http://www.sustainablehighways.dot.gov/


Sustainable Highways Initiative 
 (continued) 

 
• Strengthen engagement with DOTs and MPOs 

– Sustainability Community of Practice  
– Assistance with development of sustainability initiatives within 

their agencies 
• Coordination with other partners 

– American Society of Civil Engineers (ASCE), American Council 
of Engineering Companies (ACEC), American Public Works 
Association (APWA), American Association of State Highway 
and Transportation Officials (AASHTO), Association of 
Metropolitan Planning Organizations (AMPO), and others  

– FTA, EPA, and other Federal agencies 
• Development and deployment of decision tools: INVEST 
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What is INVEST? 

A web-based, self-evaluation tool for measuring 
sustainability over the life cycle of a 
transportation project or program—from system 
and project planning through design and 
construction, to operations and maintenance 

IN-VEST - Infrastructure Voluntary 
Evaluation Sustainability Tool 
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• Encourage sustainable highway practices 
• Help agencies measure sustainability and support 

internal improvement 
• Provide a framework for communicating with 

stakeholders and decisionmakers about sustainability 
• Establish a method for identifying sustainable highway 

systems, projects, programs 
 
 

INVEST Goals 
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Presenter
Presentation Notes
Measuring sustainability allows organizations to track and assess progress resulting from their sustainability efforts and investments.
The FHWA Sustainable Highways Tool establishes measures for sustainability that will enable agencies to set sustainability goals, track progress, and apply management strategies.







• Voluntary Web-based Tool 
• Lists “sustainable criteria” based on best 

practices for three project phases:  
– System Planning (SP) 
– Project Development (PD) 
– Operations and Maintenance (OM) 

 
 
 
 

Overview of INVEST 
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• Other sustainable highways tools used as 
references (GreenLITES, I-LAST, Greenroads) 

• FHWA SMEs (subject matter experts) provided 
significant assistance and advice 

• Coordination with professional/stakeholder 
organizations 

Overview of INVEST 
 (continued) 
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Presenter
Presentation Notes
 American Society of Civil Engineers
ACEC, APWA AASHTO, and AMPO




Evolution of INVEST 
• Beta Test version 

– Released Fall 2012 
– Over 700 comments from AASHTO, EPA, SMEs, others 

• Pilot Test version 
– Released Fall 2011 
– Over 1200 comments from pilot test participants, SMEs, FTA, 

others 
• Version 1.0 

– Release expected Summer 2012 

Available on the web for public review and 
use 31 



• Testing done on the Project Development (PD), System 
Planning (SP) and Operations and Maintenance (OM) 
criteria from July 2011 to February 2012 

• Objectives were to obtain input on: 
– Further refinements to the criteria 
– Scoring and achievement levels 
– Making the tool easier to use 

Pilot Testing of INVEST 
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INVEST Pilot Test Locations 

PD Criteria Testing 

OM Criteria Testing 

SP Criteria Testing 

Independent test of 
Beta/Pilot version 

  

Montana DOT  
(4 projects) 

City of Peoria, AZ 

D.C. DOT 

Maryland DOT 

North Carolina DOT 

Oregon DOT 

Ohio DOT Western 
Federal Lands 

Western 
Federal Lands 

Central Federal 
Lands 

Monterey County, 
CA 

Washoe 
County, NV 

Nevada DOT 

Utah DOT 

Nashville Area MPO 

North Central Texas 
Council of Governments 

Puget Sound Regional Council 

Georgia DOT 

Pioneer Valley 
Planning Commission  

Nevada DOT 

Arizona DOT 

Presenter
Presentation Notes
Project Development -17 projects, 11 agencies (6 DOTs, WFL, CFL, 3 local)

System Planning – 4 MPOs and 3 DOTs

Operations and Maintenance – 2 DOTs




Lessons Learned from Pilots 

• Overall pilot agencies were supportive and 
enthusiastic about INVEST 

• Pilot agencies suggested many good technical and 
contextual changes to the criteria and Web interface 

• Pilot agencies would like to see: 
– More information and a guide for using the tool 
– Additional examples of sustainable practices, case studies, 

etc. 
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Presentation Notes
Technical and Contextual Changes
Changes to criteria on specific subject areas (stormwater, safety, accessibility, etc.)
Provide ability to save comments/notes (perhaps a text box) and upload documents to justify scoring and record keeping

Provide Information for Teams Scoring Programs
– Letter from director
– Kickoff PowerPoint template/agenda
– The end product is not the score, it’s about what
you do with the score
– Identify one POC to enter data into website
– Assign criteria to SME to determine points achieved
– Prospectively – targets and performance measures,
Retrospectively – actual (can help Agencies create
targets)

Interest in examples
• Best Practices, Examples
• Case studies
• Additional reference/




Changes for INVEST 1.0 
• Currently making significant changes to INVEST as a 

result of pilot feedback 
– More flexibility in selecting relevant PD criteria to address 

urban versus rural and large versus small project concerns 
– Provision for the ability to record notes or comments within 

INVEST 
– More opportunities for partial credit (i.e., gradation in point 

scale within criteria) 
– More emphasis on the process of using the tool and 

learning (not the score!) 
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Presentation Notes
Includes customizable option – not just basic vs. extended




Project Development Criteria 
• PD-01: Economic Analyses 
• PD-02: Life-Cycle Cost Analyses 
• PD-03: Context Sensitive Project 

Development 
• PD-04: Highway and Traffic Safety 
• PD-05: Educational Outreach 
• PD-06: Tracking Environmental Commitments 
• PD-07: Habitat Restoration 
• PD-08: Stormwater 
• PD-09: Ecological Connectivity 
• PD-10: Pedestrian Access 
• PD-11: Bicycle Access 
• PD-12: Transit and HOV (high occupancy 

vehicle) Access 
• PD-13: Freight Mobility 
• PD-14: ITS (intelligent transportation systems) 

for System Operations 
 

• PD-15: Historical, Archaeological, and Cultural 
Preservation 

• PD-16: Scenic, Natural, or Recreational 
Qualities 

• PD-17: Energy Efficiency 
• PD-18: Site Vegetation 
• PD-19: Reduce and Reuse Materials 
• PD-20: Recycle Materials 
• PD-21: Earthwork Balance 
• PD-22: Long-Life Pavement 
• PD-23: Reduced Energy and Emissions in 

Pavement Materials 
• PD-24: Contractor Warranty 
• PD-25: Construction Environmental Training 
• PD-26: Construction Equipment Emission 

Reduction 
• PD-27: Construction Noise Mitigation 
• PD-28: Construction Quality Control Plan 
• PD-29: Construction Waste Management 
 

 

36 

Presenter
Presentation Notes
Project Development (PD) Criteria
Concerned with the development of a specific project once the general need and proposal for a solution to a transportation problem have been programmed. 
Examples: environmental review, project planning, design, and construction decisions related to a specific project.

Version 1.0 will have these criteria and be much more customizable.

Note Beta had 39 PD credits, now 20 (basic) or 30 (extended) depending on project category.




Operations & Maintenance Criteria 
• OM-01: Internal Sustainability Plan 
• OM-02: Electrical Energy Efficiency and Use 
• OM-03: Vehicle Fuel Efficiency and Use 
• OM-04: Reuse and Recycle 
• OM-05: Safety Management 
• OM-06: Environmental Commitments Tracking System 
• OM-07: Pavement Management System 
• OM-08: Bridge Management System 
• OM-09: Maintenance Management System 
• OM-10: Highway Infrastructure Preservation and Maintenance 
• OM-11: Traffic Control Infrastructure Maintenance 
• OM-12: Road Weather Management Program 
• OM-13: Transportation Management and Operations 
• OM-14: Work Zone Traffic Control 
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Presenter
Presentation Notes
Operations & Maintenance (OM) Criteria
Concerned with agency-wide practices, policies and procedures required for the overall functionality and efficiency of a highway network. 



System Planning Criteria 
• SP-01: Integrated Planning: Economic Development and Land Use 
• SP-02: Integrated Planning: Natural Environment 
• SP-03: Integrated Planning: Social 
• SP-04: Integrated Planning: Bonus 
• SP-05: Access and Affordability 
• SP-06: Safety Planning 
• SP-07: Multimodal Transportation and Public Health 
• SP-08: Freight and Goods Movement 
• SP-09: Travel Demand Management 
• SP-10: Air Quality 
• SP-11: Energy and Fuels 
• SP-12: Financial Sustainability 
• SP-13: Analysis Methods 
• SP-14: Transportation Systems Management and Operations 
• SP-15: Linking Asset Management and Planning 
• SP-16: Infrastructure Resiliency 
• SP-17: Linking Planning and NEPA (National Environmental Policy Act) 
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Presenter
Presentation Notes
System Planning (SP) Criteria
Concerned with agency-wide management and planning of highway networks.
Typically involve the owner-agency having policies, procedures and systems in place to address them. 
Example: MPO might use to evaluate the development of its Long Range Transportation Plan



Ways INVEST can be used 
• Single or multiple projects 
• Prospective versus retrospective 
• Planning or OM programs and processes 
• Inform SOPs (standard operating procedures) at 

a program level (e.g., standard specifications)  
• Communicate sustainability goals and 

performance to stakeholders 
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Next Steps 
• INVEST 1.0 will be released Summer 2012 
• Marketing and communications plan under 

development 
• FHWA  2013 Strategic Implementation Plan 
• Initiation of Deployment Program (PY13) 
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Areas of  Consideration by UTCs 
• Development of curricula that incorporate livability and 

sustainability principles and applications 
• Tools and methods for livability/sustainability 

performance measurement 
• Research of emerging, more sustainable 

technologies and their potential applications (e.g., 
new pavement technologies) 
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Questions? 

42 



Climate Change and Transportation 

Greenhouse Gas (GHG) Mitigation 
• Reduce GHG Emissions (CO2 (carbon dioxide), CH4 (methane), N2O 

(nitrous oxide), etc.) 
• Slow rate of change and reduce impacts 

Climate Change Adaptation 
• Changes to climate - Sea levels (lakes and streams), temperature, 

precipitation, storms 
• Plan for and deal with expected impacts 
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End Sector GHG Emissions 

Source:  U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions  and Sinks:  1990-2009 (U.S. EPA, 2011) 
44 



Transportation-Related GHG Emissions 

Source:  U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions  and Sinks:  1990-2009 (U.S. EPA, 2011) 
45 



     Five GHG “legs” 
1. Vehicle efficiency 
2. Low-carbon fuels 
3. Reductions in travel 

(including land use) 
4. Vehicle/System Operations 
5. Construction, Maintenance, 

and Agency Operations 

          Examples  
• Higher fuel economy standards 
• CA’s low carbon fuel standard 
• Less travel, could be in part due to 

land use changes 
• Signalization, Intelligent 

Transportation Systems, Eco-
driving 

• Materials, maintenance practices 

What is the full array of transportation 
strategies to reduce GHG? 
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• Energy and Emissions Reduction Policy Analysis Tool (EERPAT) 
and GHG Mitigation Reference Sourcebook 
(http://www.planning.dot.gov/FHWA_tool/) 

• Handbook for Estimating GHG Emissions in the Transportation 
Planning Process (Late 2012) 

• Potential GHG Reductions from Highway Operation and 
Management Strategies (Late 2012) 

• Planning-Level Assessment of Construction and Maintenance 
Emissions (2013)  

  

FHWA Mitigation Activities 

47 
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• Sea level rise and storm surge 
• Precipitation changes 

– More intense precipitation events 
– Flooding 
– Snowpack changes 

• Increase in hurricane intensity 
• Increase in very hot days 
• Permafrost thawing 

 

What Climate Changes Will Impact 
Transportation? 
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Presentation Notes
Accommodate: Maintain & manage
Absorb increased maintenance | repair costs
Improve real-time response to severe events
Strengthen structures | protect facilities
Design changes when rebuilding | new investment
Promote buffers
Enhance redundancy
Identify system alternatives
Relocate | avoid
Move or abandon existing facilities
Site new facilities in less vulnerable locations




Why Does FHWA Care About Climate Change 
Adaptation? 
 Need to protect integrity of transportation investments, safety 

– Infrastructure has long design life (decades) 
– Infrastructure needs to handle new conditions as climate changes 
– Adaptation is ensuring that we plan our infrastructure for the future 

 DOT Climate Change Adaptation Policy Statement (June 2011) 
–  “The United States Department of Transportation (DOT) shall integrate consideration of climate 

change impacts and adaptation into the planning, operations, policies, and programs of DOT in 
order to ensure that taxpayer resources are invested wisely and that transportation infrastructure, 
services and operations remain effective in current and future climate conditions. “ 

– FHWA Goal: Systematic consideration of climate change vulnerability 
and risk in transportation decisionmaking, at system and project levels 
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Presentation Notes
FHWA has been doing adaptation work since 2002.

Climate change has implications for the planning process and asset management programs, as well as project level design considerations

Adaptation has become recognized as an important climate issue along with mitigation

But relatively few DOTs/MPOs/cities have actually moved past very general high-level vulnerability assessments, and virtually no-one actually implemented adaptation projects.  Therefore FHWA sees a role for itself in helping its partners understand how to conduct these assessments and what to do with them; in order to protect our nation’s transportation network

Goal, not there yet.

Motivations

CEQ -- “Draft NEPA Guidance on the consideration of the effects of climate change and GHG emissions” (Feb 2010)
CEQ – CEQ Adaptation Task Force report (Oct 2010), Federal Agency Climate Change Adaptation Planning: Implementing instructions (March 2011)


http://www.dot.gov/docs/climatepolicystatement.pdf


    FHWA Adaptation Initiatives 
• FHWA is developing and sharing information on 

tools and methodologies that States and MPOs 
can use to assess risk and prioritize actions: 
– Climate projections 
– Critical asset identification 
– Vulnerability assessment methodologies 
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Presentation Notes
Ultimately, the end result will be a way of prioritizing where adaptation strategies are most needed: for infrastructure that is both most vulnerable to climate change and the most critical to the transportation network.  

Projections: Effects report
Asset ID: GC2, pilots
Assessment methodologies: GC2, Pilots



Regional Climate Change Effects (2010)  
• Report synthesizes information on climate-change projections for 

transportation decisionmakers 
– Snapshot: Summarizes recent science  

• Projected changes by region  
– Annual, Seasonal Temperature (change in oF) 
– Seasonal Precipitation (percent change) 
– Where information exists: sea level rise and storm activity  

• Also includes information at local, State scales 
• Received assistance from climate experts at National Oceanic and 

Atmospheric Administration (NOAA), U.S. Geological Survey 
(USGS), Department of Energy (DOE), etc. 
 
 
 

 

http://www.fhwa.dot.gov/hep/climate/climate_effects/ 
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Presenter
Presentation Notes
To assist transportation planners in this unfamiliar terrain, FHWA developed a synthesis of regional climate change effects geared towards transportation planners.  

The goal of the study was to assemble the most up to date current science on future climate change.  (The study did not attempt to actually do any new science.)

Effects project includes: Report, Tables (Precip and temp projections, by region), and Effects Typology (summary in brief of climate effects reported in other studies, at local and other scales)

Report 
Provides consistent set of projections that can serve as starting point for understanding future changes and impacts.
Can inform consideration of vulnerability of key assets.
Not enough to warrant changing designs, design storm intensities due to the large uncertainties in the precipitation projections.

Mini panel of experts provided input and review.





http://www.fhwa.dot.gov/hep/climate/climate_effects/


FHWA Vulnerability Assessment Framework 
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• Goal: Identify most vulnerable assets to climate 
change threats 

• Steps:  
– Develop inventory of infrastructure assets 
– Gather climate data 
– Assess vulnerability and risk of assets to projected climate change 
– Analyze, prioritize adaptation options 
– Monitor and revisit 

 
http://www.fhwa.dot.gov/hep/climate/conceptual_model62410.htm 



CALIFORNIA 

WASHINGTON 

NEW JERSEY 

Climate Change Vulnerability and Risk 
Assessment Pilot Locations 

Oahu 

San Francisco 
Hampton Roads 

HAWAII 

VIRGINIA 

Central 
Coastal 

Presenter
Presentation Notes
California. The San Francisco Bay Metropolitan Transportation Commission, in partnership with the San Francisco Bay Conservation and Development Commission and other organizations, is leading a study of a relatively low-lying section of the East Bay, stretching from the Oakland Bay Bridge to the San Mateo Bridge.  The study complements a NOAA funded sub-regional project by adding a transportation component to an ongoing multisector study of the San Francisco Bay Area.
Hawaii. The Oahu MPO is assessing the vulnerability of transportation infrastructure  on the island of Oahu, the population and economic hub of Hawaii. The assessment includes an emergency management component, an important element given Oahu’s isolated location and limited evacuation options. 
New Jersey.  The New Jersey DOT and North Jersey Transportation Planning Authority, in partnership with the Delaware Valley Regional Planning Commission and the South Jersey Transportation Planning Organization, are leading an assessment of climate vulnerability to both coastal and riverine impacts along the Atlantic coast and in the Delaware River Valley.
Virginia. Virginia DOT’s study focuses on the Hampton Roads metropolitan area at the mouth of the Chesapeake Bay.  The study area’s transportation network must support a large urban area, one of the East Coast’s leading freight ports, and a U.S. Navy base but includes numerous potentially vulnerable coastal roads, bridges, tunnels, and other facilities.
Washington. Washington State DOT (WSDOT) is conducting the only Statewide pilot of the conceptual model, as it examines a range of coastal and non-coastal climate impacts on the WSDOT operated highway network, including sea level rise, changes to river and stream systems, extreme temperature effects, precipitation changes and drought impacts.




• 2100 Coastal area inundation: 
– 48 miles roadway (43 on major roads) 
– 3 miles New Jersey (NJ) Transit 

tracks 
– 31 total rail miles impacted 
– Ocean city municipal airport 

• 2100 Central Study Area 
inundation: 

– 14 miles roadway (1 on major road) 
– 1.4 miles NJ Transit lines 
– 14 miles major freight lines 

 

New Jersey 
Pilot Results 

Source: Climate Change Vulnerability and Risk Assessment of New Jersey's 
Transportation Infrastructure: 
http://www.njtpa.org/Plan/Element/Climate/FHWAConceptualModel.aspx 
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http://www.njtpa.org/Plan/Element/Climate/FHWAConceptualModel.aspx
http://www.njtpa.org/Plan/Element/Climate/FHWAConceptualModel.aspx


Gulf Coast Project 
• Phase 1 

– Overview of climate change impacts on transportation 
infrastructure in central Gulf Coast (completed 2008) 

• Phase 2 
– Focus on one metropolitan area – Mobile, Alabama 
– Development of adaptation tools and strategies that 

will be transferable to other areas 
– Timeframe: 2010-2014 

 http://www.fhwa.dot.gov/hep/climate/gulf_coast_study 

55 

Presenter
Presentation Notes
Best actual example of these concepts is the Gulf Coast Study 
Illustrates the ways you can go about it, and some of the obstacles faced

2 Phase Study



Areas of  Consideration by UTCs 
• Investigate impacts of climate change and extreme 

weather on infrastructure planning, design, construction 
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Questions? 
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Exploratory Advanced Research 

• Goal: Conduct research on longer term and 
higher risk breakthrough research 

• Opportunities for UTC involvement 
– Idea generators  
– Conductors of sponsored researcher 
– Peer evaluators 
– Audience for research results 
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Presenter
Presentation Notes
Now I would like to spend the next five minutes to talk to you about another area that you may want to consider for developing your research work plans.  It is on the FHWA Exploratory Advanced Research Program.   
This program is managed by David Kuehn in the FHWA Office of Corporate Research, Technology, and Innovation Management.  
The goal of this program is to conduct research on longer term and higher risk breakthrough research. 
We are expecting to have a solicitation out for research work on these focus areas early this summer.



Human Behavior and Travel Choices 

• This focus area leverages research concepts 
from the social sciences, including psychology 
and economics, along with more traditional 
research for improving safety, reducing 
congestion, and improving the livability of the 
Nation's communities 
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Presenter
Presentation Notes
Livability and environmental sustainability tied into four different Exploratory Advanced Research (EAR) Program focus areas.
Projects in the Human Behavior and Travel Choices focus area include 
FY 2007 BAA related research
Modeling the urban continuum (Arizona State U., U.C. Berkeley, and others) – Research to integrate three major aspects of transportation planning land use planning, traffic simulation and modeling and travel demand forecasting. The innovative claims center on the integration of these three elements across multiple spatial and temporal scales. (Brian Garner, HEPP)
Fall FY 2009 BAA 
Behavioral Sciences Approach for Alternative Highway Revenue Collection (University of Central Florida, Georgia State University, LSU, and others) – One must understand some fundamental behavioral characteristics of individuals in order to properly understand traffic behavior, and to design best practices for highway revenue collection. Thus their experimental approach involves a significant focus on the rigorous measurement of these characteristics, and the extent to which they vary across different segments of the relevant driving population. The approach is focused on characterizing drivers in terms of their value of time, risk attitude, accuracy of risk perception and discount rate. (Karen White, HPTS)
Spring FY 2009 BAA
Mega-regional travel forecasting models (University of Maryland) –The analysis focuses on a critical, overarching, complex, and vexing aspect of transportation policy decisions: how the cost and the pricing of different regional transportation investments affects travel performance in the large mega-region.  The proposal will conduct a number of transportation pricing experiments and examine how changes in prices affect travel behavior, land use, economic growth, residential energy consumption, and regional environmental impacts. (Supin Yoder, HEPP)
Multi-Modal Connectivity Options for a Future Seamless Transportation System (University of Southern California) – The objective is to harness emerging information technologies in an innovative use of computational thinking to develop a new type of decentralized  transportation system, the Transportation Market, capable of real-time allocation of resources. The premise is that an intelligent use of traffic information will help users make decisions that will tap into unused vehicle capacity, radically transforming the way people use transportation systems. (Jeremy Raw, HEPP)




 
Technology, Advanced Policies for 
Energy and Resource Conservation  
 • This focus area cuts across infrastructure, 

operations, and societal and complex natural 
systems to support innovative methods for 
reducing highway industry costs and move 
towards sustainability 
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FY 08 BAA
Greatly increased use of fly ash in hydraulic cement concrete (Purdue, TFHRC Chemistry and Concrete laboratories) – Can lead to significant reduction in need for virgin materials for highway construction and reduction of waste materials (Rick Meininger, HRDI)
Fall FY 09 BAA 
Assessing to potential of Automated Transit and Pedestrian/ Bicyclist Facilities on Urban Traffic Patterns (University of Michigan with others) – Will employ agent based modeling and activity based transit demand modeling. After identifying ideal and target communities and conducting a preliminary sketch analysis to serve as a basis of comparison, they will proceed with the modeling effort. The virtual decision makers in software, often called agents, include residents, consumers, government, transport providers, vehicle manufactures, energy providers, and others. By developing these models with population, land use, and transit patterns consistent with actual locations and using reasonable and accepted decision rules consistent with the different classes of agents, they are expecting the sought after collective responses revealed in the temporal demand and use function to be quite consistent with those in actual locations. (Bob Ferlis, HRDO)
Spring FY 09 BAA
New technologies for development of renewable energy in the public right-of-way (University of Nebraska, Lincoln) -- This The aim of this project is to develop a novel Roadway Wind/Solar Hybrid Power Generation and Distribution System (RHPS) towards energy-plus roadways, where energy-plus stands for annual energy consumption that is less than production. The RHPS would be an low footprint, intelligent and multi-layer power system designed for integration into urban and suburban areas, which reduces the need for new distribution networks.  The RHPS represents a dramatic change the role of the public right-of-way from an energy consumer to an energy producer and, therefore, will aid in reducing transportation system operating costs. (Eric Weaver, HRDI)
New technologies for development of renewable energy in the public right-of-way (Virginia Tech) -- This proposal focuses on the development and evaluation of a Piezoelectric-Based Technology to Harvest Wasted Kinetic Energy of Motor Vehicles on Public Right of Way (Eric Weaver, HRDI)




Integrated Highway System 
Concepts (Connected Systems) 
• This focus area can improve system operating 

efficiency reducing energy needs for travel 
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FY 07 BAA related research 
Development and application of selected mobility applications for VII (California PATH) – Includes research on cooperative adaptive cruise control and speed harmonization taking advantage of dedicated short range communication technology for vehicle-to-vehicle and vehicle-to-infrastructure communication resulting in increased energy savings as well as increased safety and mobility. (Bob Ferlis, HRDO)
Spring FY 09 BAA
Advanced Traffic Signal Control Algorithms (Caltrans with California PATH) – Includes research on speed harmonization taking advantage of dedicated short range communication technology for vehicle-to-vehicle and vehicle-to-infrastructure communication resulting in increased energy savings as well as increased safety and mobility. (Peter Huang, HRDO)




Breakthrough Concepts in Material 
Science 
• This focus area leverages new approaches in 

materials science … for sustainability [and] … to 
enhance highway safety, reliability, and 
resilience 
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Spring FY 09 BAA
Green advanced coatings for application on steel structures and bridges (City College of New York) – The object of this proposal is to develop novel, nanotechnology-based green coatings for corrosion protection of new and existing steel highway infrastructure. (Paul Virmani, HRDI)




Summary: Areas of  Consideration 
by UTCs 
• Develop curricula that incorporate livability and 

sustainability principles and applications 
• Tools and methods for livability/sustainability 

performance measurement 
• Investigate impacts of climate change and extreme 

weather on infrastructure planning, design, construction 
• Research emerging, more sustainable technologies and 

their potential applications (e.g., new pavement 
technologies) 
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Any questions? 
For more information, contact: 

Sustainability and Climate Change: Mike Culp, 202-366-9229 
http://www.sustainablehighways.dot.gov/ 

www.fhwa.dot.gov/hep/climate/ 
 

Livability: Gabe Rousseau, 202-366-8044 
www.fhwa.dot.gov/livability 
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Visit our Web Site at 
www.fhwa.dot.gov/research 65 
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