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1. Introduction
1.1. Purpose

There is general scientific consensus that the e&agkperiencing a long-term warming trend and that
human-induced increases in atmospheric greesghgases (GHGS) are thegominant cause. The
combustion of fossil fuels is by far the biggest source of GHG emissions. In the United States,
transportation is the largest source of GHG emiss, after electricity generation. Within the
transportation sector, cars and trucks account for a majority of emissions.

Opportunities to reduce GHG emissions from transportaticlude switching to alternative fuels, using
more fuel efficient vehicles, and reducing the tatahber of miles driven. Each of these options requires
a mixture of public and private sector involvement. Transportation planning activities, which influence
how transportation systems are built and operated, can contribute to these strategies.

In addition to contributing to climatchange, transportation will likely also be affected by climate change.
Transportation infrastructure is vulnerable to ol changes in sea levels and increases in severe
weather and extreme high temperatures. Long-teansportation planning willeed to respond to these
threats.

The objective of this study is to advance the fica@nd application of transportation planning among

state, regional, and local transportation plannirgnages to successfully meet growing concerns about

the relationship between transpdida and climate change. This report explores the possibilities for
integrating climate change considerations int@leange transportation planning at state DOTs and

MPOs. The report reviews the experience of a number of DOTs and MPOs that are already incorporating
climate change into their transportation plamgnprocesses and identifies their successes as well as
challenges faced by these agencies.

1.2. Methodology

Our research for this report was conducted in fbages. First, we reviewed typical long-range
transportation planning practices. We examitinedinputs and outputs of each major step in
transportation planning for relevamto climate change planning. \Wensider broadly how transportation
planning could be enhancedttke account of GHG emissions and tisk posed to transportation
systems by climate change.

Second, we reviewed federal regulations and gsiilitat govern transportation planning. While current
regulations do not mention climate change or GHG emissions, parts of regulations can be interpreted as
relevant to climate change. We point out thesepnétations and general oppanmities to link federal
regulation of transportation planning to climate change.

Third, we reviewed a sample of currentrplang documents from state DOTs and MPOs for
incorporation of climate change. We initialigviewed documents from 12 DOTs and 18 MPOs
nationwide. We included a mix of small and laoyganizations from all regions of the country. We
analyzed both long-range transportation plans (LR8Rd related documentsrfimtegration of climate
change.

Finally, we conducted interviewsitlv four DOTs and eight MPOs that are working to incorporate climate
change into long range transpdida planning. We probed for stesses, barriers and solutions, and
common approaches. We identified trends across aggd@@xperiences with planning for climate change.
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Note that opinions stated in this memo represenvigwpoints of individual staff members at DOTs and
MPOs and are not necessarily official agency positions.

The remainder of this report presents our reseandmfyjs. Section 2 contaimgir review of planning

practices and federal regulations. Section 3 presents a summary of current practices among state DOTs
and MPOs. Section 4 discusses the integration of cliohatege into the text of LRTPs. Each of Sections
5-8 focuses on a specific trend or topic area in planfuinglimate change. We describe current practices,
barriers, and needs, and provide supporting giesrfrom specific DOTs and MPOs. Section 9 discusses
issues for future research.
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Integrating Climate Change into the Transportation Planning Process

2. Opportunities for Linking Transportation
Planning and Climate Change

State DOTs and MPOs nationwide use common metinddansportation planning. Most long range
transportation planning efforts follow a sequence of iswsteps to arrive at a plan. At each step certain
information is incorporated and decisions are m&ldaile these typical practices may not be explicitly
mentioned in federal planning statland regulations, they are convemdl applications that are common
across regional and state boundaries. Within these obons, there are potential points to integrate
considerations of climate change. Although thermigederal mandate to consider climate change in
transportation planning, state DOTs and MPOsgmheyond existing statutes to integrate climate
change at these specific points.

At the same time, federal planning legislation play important role in transportation planning
processes. DOTs and MPOs are required to mettirceninimum standards in their LRTPs. Federal
regulation establishes planning timelines, factors to consider, and parties to consult. While future
legislation may explicitly mentionlimate change and GHG emissions, existing legislation is already
relevant to climate change. Both legislators andn#asnshould be aware of hdederal regulations can
enable consideration of climate chanmgéong range transportation planning.

2.1. Review of the Long-Range Transportation Planning
Process

Transportation plans can consider both mitigation of and adaptation to climate change. Mitigation of
climate change means reducing the major cause of climate change: GHG emissions released by human
activities. Adaptation to climate change means miring the potential impacts on the transportation
system from climatic changes such as rising avete&geeratures, increased intensity of storms, rising

sea levels, and increases in overall climatic variability.

Opportunities for practitioners to address clinatange exist within several key elements of
transportation plans. Each of these elements @amporate climate change directly, by explicitly
addressing climate change, and indirectly, by addres$aments of transportation that are linked to
climate change. Components within both statewidkraatropolitan transportation plans that can include
climate change are:

I Vision and goals B5HG emission reductions and related atemchange mitigation could easily
become a stand-alone goal in transportation pRlasiners can also incorporate climate change
indirectly by emphasizing linkages between climate change and existing plan goals. Many
transportation plans already include goals that address environmental issues that might relate to energy
and climate change.

I Trends and challenges fising GHG emissions from transportation and looming threats to the
system from the impacts of climate change are itapbtong term trendsss$ues to be considered
include VMT growth, congestiormhanging developméem@and land use patterns, sea level rise,
accelerated aging of infrastructure from climate change, and rapidly changing fuel and vehicle
technologies.

I Strategies and improvement projects Strategies and improvement projects that target climate
change are essential to the long term performance of the transportation system. Most demand
management and system management strategies reduce GHG emissions. Other types of strategies can
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reduce the risk from flooding associated with @imnchange. Plans can include new strategies
targeted at GHG emission reductions and adaptation to climate change, as well as link existing
strategies to climate change.

I Performance measures Performance measures can assess whether or not objectives related to
climate change are met. Performance measures aamiduee to climate change and energy efficiency
goals (for example, GHG emissions per capita, petroleum use per VMT, percent of alternative fuel
vehicles) or relate to traditional transportatioanpling goals such as congestion or air quality (for
example, transit mode share, average vehicle occupancy). Performance measures can be used to
evaluate the existing system, compare and select alternatives, and measure the progress of the plan
throughout its implementation. In addition, perfamee measures can assist in prioritizing projects for
programming in the TIP.

In addition to the basic components of planrdiegumert, transportation agencies can also incorporate
climate change through their long term planningcessesThe stakeholders involved, the information
considered, and the decision-making structuesah step of transportation planning influence the

eventual outcome of the plan. Opportunities to incorporate climate change throughout the transportation
planning process include:

I Coordinate: Many of the agencies and stakeholders that DOTs and MPOs already work with as
interested parties (23 CFR 450.316(a)) may lpardcular interests in climate change or
environmental issues. Potential stakeholders inokuimronmental agencies and interest groups, local
air quality or natural resource agencies, freight eesrfincluding trucking, rail, marine, and airline
companies), operating agencies (including toll-wahauties), local government representatives, and
safety, security, and emergency response teanesel$takeholders can bring new expertise and
resources to the planning process. Particularlyestalklers involved in climate action planning at the
state or metropolitan level can help coordinate transportation planning with those efforts.

I Integrate land use:The promotion of compact and trérsriented development patterns is
potentially one of the most effective strategseduce GHG emissions from transportation in the
long-term, but it also requires a great degree of collaboration among agencies and among plans. While
transportation planning has long considered fuiame use patterns in the development of travel
demand forecasts, there has been less successuiingnthat transportation investment decisions
support a regional vision for growth. Transportation planning can consider cross-linkages with land
use plans and involve agencies with jurisdiction over land use plans.

I Link funding: Beyond the long range plan, the transportation improvement program (TIP) details
what near-term projects are going to be buitt amen, based on funding cycles. Transportation
agencies can use performance measures relatéch&aecchange to prioritize projects for funding
within the transportation improvement programeerformance measures should be based upon the
strategies and objectives in the long-range planrthate to climate change. Adaptation as well as
mitigation can be considered in plan deyghent and programming. In long-range planning,
performance measures related to adaptation may mthellocation and types of system networks; in
programming, adaptation may focus more onraeitgng project costs from location and design
constraints.

The figure below illustrates the basic steps inltimg range transportation planning process of state

DOTs and MPOs in relation to the above opportusiiieintegrate climate change. The steps are

organized to reflect the typical metropolitan transportation planning process. Most MPOs will go through
each of these steps in drafting their transportation pédttugh the order of steps may vary slightly. In
addition, state DOTs use many of the same stegsaiting statewide transportation plans. The steps can
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also apply to the drafting of corridor plans, acr@asingly important function of MPOs. The paragraphs

following the figure explain the steps and threlation to climate change in more detail.

Processes

Figure 1: Opportunities to Integrate Climate Change in Long Range Transportation Planning
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At Step 1: Stakeholder Identification and Initial Outreach, transportation agencies typically identify
partners and stakeholders to participate in thega®m They also establish and publicize a framework for

the planning process. Although outreach and coordinatntinues throughout the planning process, this

is a key point for its initiation. Transportation ageEs can actively engage environmental and state and
local government agencies and other organizations involved in climate action planning. Private industries
with a large impact on transportation GHG emissionsh s those with large vehicle fleets, can also be
contacted.

At Step 2: Establish Vision, Goals, and Objectivesagencies establish a vision and related goals and
objectives for the transportation system. The visidleets an overall desired end state for the system,
while goals and objectives address individual aspedtseo$ystem such as mobility, safety, preservation,
and environmental performance. The vision can emphasize mitigating the systemOs impact on climate
change and consider preservation of the system ifatieeof shifts in climate. Goals can address specific
linkages between transportation and climate change asi VMT per capita, total energy use, and total
GHG emissions. Connections betweéemsportation and land use can be formally considered beginning
with this step.

In Step 3: Define Performance Criteria and Data Needsigencies develop criteria that will measure
progress towards stated objectives. They also identify data that widdzed to measure performance
against the criteria. Agencies daclude performance measures related to GHG emissions and adaptation
to climate change. The selectionapfpropriate performance measures at this step can help prioritize
funding for projects that mitigate or adapttimate change at later stages of the process.
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In Step 4: Evaluate Deficienciesagencies characterize the existgygtem relative to performance

criteria, gather input from stakeholders and thblig on priority deficiencies, and forecast future
deficiencies. At this stage ageesican incorporate climate change into the assessment of trends and
challenges. Specifically, agencies can recognizeassess the threat posed by GHG emissions and

climate change and forecast vulnerability of the trarisgion system to climate change. This step might
involve screening existing transportation infrastrucaurd proposed projects to determine their potential
vulnerability to the impacts of climate change. Once this screening step is complete, it may be necessary
to conduct detailed vulndrdity assessments that incorporate laoadi projections of climate change

impacts and the associated effects on the systdditidnally, adaptation also may be an important

criterion both for determining the form of the system and prioritization of projects.

At Step 5: Develop Alternative Plan Scenarioggencies develop various approaches for achieving the
stated objectives and distill several diverse, manageable alternatives.e&ggpiaally identify fiscal
constraints and opportunities at this stage as welb. §iep can identify alternatives that facilitate
mitigation of GHG emissions or adaptation to @ienchange. Specific strategies and improvement
projects can be included in the alternatives developed.

In Step 6: Evaluate Alternatives and Select Preferred Alternativeagencies apply performance criteria
to alternative scenarios and selectdliernative that best meets comritumgoals. This stage includes the
preparation of a tiered project list based on the selsctehario. At this step, agencies can apply climate
change related performance criteria to the alteresdeveloped. Agencies can examine the impacts of
proposed mitigation and adaptation strategies torerthat the selected alternative appropriately
addresses climate change. It is important to natedécisions often include tradeoffs among community
goals. For example, maximizing higaywmobility may increase GHG emissions.

2.2. Relationship of Federal Planning Statutes and
Regulations

Several federal statutes and regulations govertraheportation planning process. The text of these
documents provides some opportunities to link climasagh considerations with the planning process.
Specifically, federal planning regulations include:

I Title 23 USC 134-135 (FHWA)

| 23 CFR Parts 450 and 500 (FHWA)
| Title 49 USC 5303 (FTA)

| 49 CFR Part 613 (FTA)

These documents set out the requirements for undegtalnsportation planning, and include statements
regarding the scope of planning processes, required procedures, and requaetdfaontetropolitan and
statewide transportation planning under both FH#8 FTA. While there are no specific requirements
to directly address climate change, recent revisiotegislation have further incorporated energy and
environmental considerations. These revisions gffeater opportunities for MPOs and state DOTSs to
integrate climate change considerations with&ir planning processes. For example, 23 USC 143(a)
states that it is in the national interest to:

E encourage and promote thefssand efficient management, ogigon, and development of
surface transportation systems that will serve tlobility needs of people and freight and foster
economic growth and development within &edveen States and urbanized areas, while
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minimizing transportation-related fuel consumption and air pollutidhrough metropolitan and
statewide transportation planning processesk

The goal of minimizing fuel consumption and air ptida can be interpreted as a direct link to climate
change and justification for mefrolitan transportation planning tortsider climate change mitigation
strategies. Section 23 USC 135(a) mandates sinulesideration of fuel-consumption and air pollution
in statewide planning. Additionally, requirements tite examination of the effects of transportation
decisions on the environment and energy consumptesreéerated throughout the planning legislation.
Energy and environment are one of the eight required planning factors.

The planning regulations also include a number g@irements that generally align with climate change
mitigation and adaptation. For example, provisionsrblate to efficient magement and operation of
the transportation system, coordination with landplagas, and congestion mitigation can all related to
reducing GHG emissions. For adaptation, the reguénts for infrastructure preservation and
maintenance, as well as corridor preservation andemtinity of the system, can provide direct avenues
for consideration of adaptation strategies in planning.

Types of Linkage Opportunities

There are four general types of climate change gjalk@portunities in planning statutes and regulations:

1. Requirements to address energy and environmental conceris These sections provide a link
to GHG mitigation, since GHG emissions from spartation are largely correlated with energy
consumption and impacts of climate changeiarmportant considerations in environmental
protection. (23 CFR 450 Subparts 200, 206, 214, and 306)

2. Requirements to ensure an integrated transprtation system, preserve the projected and
existing system, and ensure the safegnd security of the system for user® These sections
could be interpreted as requiring or encourggidaptation strategies, since MPOs and state
DOTs will need to consider the implicatioosclimate change (such as sea level rise and
accelerated aging from temperature swingsheir infrastructure to ensure effective
connectivity is preserved. (23 CFR 450 Sulpafi6, 214, and 306; 49 CFR 613 Subparts 100
and 200)

3. Transportation demand management and transportation system management strategi®s
Many sections of the federal requirements corltmguage that encourages these strategies. Both
can be considered climate change mitigatioatstjies, if they reduce congestion or reduce
vehicle travel. Similarly, transit enhancemesutsl emphasis on non-motorized (pedestrian and
bicycle) transportation can potentially serve amate change mitigation strategies. (23 CFR 450
Subparts 200 and 320)

4. Consultation requirementsb These requirements could be interpreted as requiring that
transportation planning processes consider climate action planning activities going on at the state
or regional level, local government plans or pebcthat may consider climate change, and the
work of environmental agencies as it relates to climate change and GHG emissions. (23 CFR
Subpart 208 and 214)

Federal Planning Factors

Federal statutes require MPOs and state DOTs to aorwight factors in their planning functions. These
factors serve as de facto goals for transportatiannihg and include topic areas of economic vitality,
safety, security, mobility, environment, connectivifficiency, and preservation. While climate change
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is most directly related to the environment and eneamservation planning factor (factor 5), it is related
to each of the eight factors, if indirectly, as illustrated in Table 1.

Table 1: Applicability of Federal Planning Factors toClimate Change (23 CFR 450.206(a) and 450.306(a))

Planning Factor Applicability o€limate Change Considerations

(1) support the economic vitality of the [United Statessdbion to a physical threat, climate change also poses

States, nonmetropolitan areas, and] metropolitan @e&spnomic threat. Climatic changes can damage

especially by enabling global competitiveness,  natural environmental assets as well as manmade assets.

productivity, and efficiency; Weather-related natural disasters can cause damage
worth billions of dollars. These losses have a direct toll on
local, regional, and national economies. At the same time,
the development of new technology to reduce and
prepare for climate change offers economic development
opportunities. New transportation technologies can
generate new economic activity as they are developed
and exported.

(2) increase the safety of the transportation systeni\fsafe transportation system protects users from hazards,

motorized and nonmotorized users; including hazards resulting from climate-related stresses
on the system. Transportation agencies need to protect
the system from potential floods and perform routine
maintenance and replacement on infrastructure
components affected by extreme temperatures and
storms.

Other safety enhancements can actually reduce GHG
emissions. Enhancements that reduce the risk of crashes
and smooth traffic flow reduce GHG emissions from
congestion. In some cases, slowing vehicle travel speeds
can contribute to improved fuel efficiency and improved
safety.

(3) increase the security of the transportation systéxrsémure transportation system ensures the protection of

motorized and nonmotorized users; critical infrastructure and exposes users to less risk.
Infrastructure protection is going to require assessing risk
from climate-related stresses on the system.
Transportation agencies need to consider security as part
of a broader consideration that incorporates planning for
natural disasters, emergency response and preparedness
and infrastructure preservation

(4) increase the accessibility and mobility of peopl&\énilé accessibility and mobility have often been

freight; interpreted as synonymous with more travel by car and
truck, these goals can also be achieved with reduced
vehicle travel. Multimodal transportation systems can be
coordinated with land use patterns such that people and
goods need to travel shorter distances and make fewer
trips by car and truck. In fact, travel by private car is
inherently inaccessible for many low-income, elderly, and
young people. The systematic provision of other options
both improves mobility for these populations and helps to
reduce GHG emissions.
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Planning Factor

Applicability oClimate Change Considerations

(5) protect and enhance the environment, promoteMitigegiyng climate change is essential in order to protect
conservation, improve the quality of life, and promtte environment from long term shifts in weather patterns.
consistency between transportation improvementsReulicing GHG emissions is virtually equivalent to

State and local planned growth and economic
development patterns

conserving energy, since most GHG emissions come
from the burning of fossil fuels. One of the chief ways that
transportation agencies can reduce GHG emissions is to
reduce the total amount of on-road travel. When
transportation improvements are coordinated with
planned growth patterns, the need to travel (and
especially the need to travel by car) can be reduced.

(6) enhance the integration and connectivity of theOne of the chief ways that transportation agencies can
transportation system, across and between modeseduce GHG emissions is to reduce the total amount of

[throughout the State], for people and freight;

on-road travel. Shifting passenger trips from cars to public
transportation, biking, and walking, and freight trips from
trucks to rail (and possibly ships) can help to reduce on-
road travel. To the extent that agencies can provide more
modal choices and improve the ease of transfers between
modes, passengers and shippers are more likely to
choose an alternative mode for at least part of each trip.

(7) promote efficient system management and operagaenergy efficiency of the transportation system

(8) emphasize the preservation of the existing
transportation system

depends in part on the efficient operation of the system.
Travel times can be improved and congestion reduced in
many cases through better incident management, real-
time information distribution, and traffic flow engineering.
Reduced congestion translates to improved fuel efficiency
and reduced GHG emissions.

The transportation system, like other assets of our built
environment, is threatened by climate change. Adaptive
responses to increased heat, rising sea levels, and higher
incidences of flooding must be considered in order to
preserve the system.

Other Federal Regulations

In addition to federal requirements that direettidress the transportatioraphing process, air quality
and climate change issues are becoming moralenevin the transportation planning process through

other avenues. For example, a new requirementiitiergy Bill, Section 55601(f), encourages state and

local governments to include short sea shipping and other marine transportation solutions in their
transportation planning process as a means tceeansportation-related energy consumption:

a55601. Short sea transportation program

() Multistate, State and Remial Transportation Planning The Secretary, in
consultation with Federal entities and 8tahd local governments, shall develop
strategies to encourage the use of short seaportation for transportation of passengers

and cargo. The Secretary shallN

(1) assess the extent to which States and local governments include short sea
transportation and other marine transgtion solutions in their transportation

planning;

ICF International

9 Federal Highway Administration
July2008



Integrating Climate Change into the Transportation Planning Process

(2) encourage State departmentsarisportation to develop strategies, where
appropriate, to incorporate short sea$gaortation, ferries, and other marine
transportation solutions for regional ainterstate transport of freight and
passengers in their transportation planning; and

(3) encourage groups of States and multi-State transportation entities to
determine how short sea transportation @ddress congestion, bottlenecks, and
other interstate transportation challenges.

Similarly, SAFETEA-LU Section 6001 requires consultation and environmental mitigation strategies to
be incorporated early into the transportation sieai making process. This requirement presents an
opportunity for considering climate change mitigatstrategies. Mitigation strategies could include, for
example, short sea shipping strategies, theadduyfulfilling the Section 55601 (f) requirements.

Specific Linkage Opportunities

Appendix B presents specific opportunities to link erigfiederal transportation planning requirements
to climate change mitigation and adaptation. Théetan Appendix B lists té relevant sections of
legislation, the aspect of planning that the sectiddresses, excerpted relevant language from the
legislation, and the potential ties to climateruda considerations. Since this table breaks down the
legislation comprehensively section by section, arddahguage within the legislation is often repetitive
between sections, the table intentlly reiterates similar opportunities for integration of climate change
considerations by both MPOs and state DOTs. Witertable, we identify opportunities for direct and
indirect linkages to existing language and opportesito add new language to the legislation to create
linkages.
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3. Overview of Current Practice

A number of state DOTs and MPOs are already integrating climate changéaimiong documents and
processes through the opportunitiesctibed above, and through othezans. Practices are evolving
rapidly. The experiences of these transportati@neigs can inform other DOTs and MPOs as well as
contribute to broader discussions on how best tgiate climate change into long range transportation
planning.

3.1. Summary of Climate Change Integration Activities

Within long-range transportation plans, climaterd@appears in a number of places. The simplest way
for a plan to incorporate climate change is tkr@evliedge its connection to transportation, often in a
section on trends and challenges. Many plansraigoinclude mitigation of GHG emissions in a
hierarchical policy structure (Vision b Goals b Redi® Strategies). The position of climate change
within the structure varies from plan to plan. Sgstans include an individual goal related to climate
change. Others include policies or strategies retatetimate change mitigation under one or several
goals. Finally, a few plans incorporate performance measures based on GHG emissions.

The integration of climate change into long-ratig@sportation plans is a new development. Plans
adopted within the last year or two are much momyliko incorporate climate change than plans adopted
a few years ago. Many DOTs and MPOs are workinglans or concepts related to climate change that
have not yet been fully incorporated into LRTPs.

Quantification of GHG emissions will likely be a keyngponent of transportation planning in the future.
In order to effectively reduce GHG emissions, planneesd to know current arfidture emissions levels
and the potential impacts of various policies and strategies on emissions. While only New York State
currently requires quantification of GHG emissidrsn plans or transportation improvement programs
(TIPs), several other states are considering suefurement. Likewise, only a handful of MPOs have
conducted analyses of GHG emissions, but more arédesimg) or planning to conduct such analyses.
Agencies face a number of questions abpptapriate tools, methodologies, and data.

As expected, larger MPOs are typically doing mosntamaller MPOs with regard to climate change. In
addition to the obvious differences in staff sized eesources, the variation in autonomy and regional
planning powers that MPOs have also plays a fxene larger MPOs serve as independent regional
planning agencies, with influence (though netessarily jurisdiction) over land use, economic
development, natural resources, and communityldpreent. These functions allow for integrated
planning, which can be much more effectiveestucing GHG emissions from transportation than the
traditional transportation planning process alone. degls and concerns of small MPOs in relation to
climate change are substantially different tHawse of large MPOs, and merit special attention.

A few GHG mitigation strategies are emerging asipaarly popular among transportation agencies.

Many agencies cite integrated transportationland use planning as the most promising long term

strategy for reducing transportation GHG emissions. In the shorter term, pricing strategies and promotion
of alternative modes are also priorities for maggncies. Meanwhile, LRTPs often do not explicitly
recognize the effect that existing policies and sffiatecan have to reduce transportation GHG emissions.
For example, transportation demand management policies to reduce congestion and air pollution can also
reduce GHG emissions.

Mitigating responses to climate change are nhetkter developed than adaptive responses. Some
agencies are beginning to develop very specifitegiias to analyze and reduce GHG emissions. At this
point, adaptive responses in plans are typicallygakhowledgements of risk or suggestions for research.
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At least one transportation agency, the San Francisco Bay AreaOs Metropolitan Transportation
Commission, is conducting a research study on the topic.

Many DOTs and MPOs are working across institutional boundaries on climate change issues. DOTs and
MPOs are both leading and participating in multi-agency climate change groups focused on developing
action plans, tools, and guidance documents foratbnoshange mitigation aradlaptation. Some DOTs

and MPOs are also addressing climate change thmexigting interagency groups. Climate change issues
span boundaries of geography and jurisdiction. Ma&ggncies recognize that multi-agency action has the
greatest potential to incorporate climatenge into transportation planning.

By the same token, some transportation agemegedeferring individual action on climate change in
expectation of direction from multi-agency growwgrom higher levels of government. There is
considerable uncertainty about how climate chaegalation at both the federal and state levels will
impact transportation planning requirements. Maggncies are eager to receive appropriate guidance
before taking steps on their own.

3.2. Influence of State Climate Change Regulatory Action

Many of the DOTs and MPOs that have been masgiive in the area of climate change are in fact

driven by state legislation on GHG emissiondif@ania in particular is developing a strong

administrative and regulatory framework to reduce GHG emissions in response to AB32. The California
Department of Transportation (Caltrans) and tateéls large MPOs are moving rapidly to adapt to
expected future mandates.

In California, Assembly Bill (AB) 32 (the Global Warming Solutions Act of 2006) drives much of the
activity around climate change mitigation. The lamandates that California reduce GHG emissions to
1990 levels by 2020. The transportation sector, agya Eontributor to GHG emissions, is expected to
produce significant reductions. Proposed legislat&® 375) would require the California Air Resources
Board (CARB) to set emission reduction targetgtiertransportation sector and allocate those reduction
targets to MPOs. If enacted, this legislation woutéatly affect the long-range planning functions of
MPOs in the state.

While Congress was clear that it was not extending NEPA requirements to transportation plans and
programs (23 CFR Appendix A to Part 450), recentllagd legislative action at the local level suggests
that transportation agencies will also havedasider GHG emissions under the California
Environmental Quality Act (CEQA). In 2007, the stAtéorney General began warning MPOs that they
could be required to analyze the GHG impacttheir regional transportation plans under CEQA. Even
though no official guidance exists on how suchlgses should be conducted, or how significance of
impacts should be determined, some MPQ&HBegun exploring GHG impacts in their CEQA
documents.

In addition, the California Transportation Commiss{@TC) recently proposed revisions to CaliforniaOs
RTP Guidelines that incorporate climate changetimoregional transportation planning process. The
new guidelines suggest specific policies, strategied,performance measures for regional smart growth.
They suggest modeling and analysis techniques for transportation GHG emissions. They also promote
technical assistance by Caltrans and the CTC to regional transportation planning agencies for GHG
modeling.

Washington State is also instituting regulations thilitaffect transportation planning. In March 2008,
Washington Governor Gregoire signed climate chdrayjaework legislation HB 2815, which includes a
requirement to reduce light duty vehicle per capita VMT 18% by 2020, 30% by 2035, and 50% by 2050.
Washington has formed a Climate Action Team (G;Athich includes WashingtonOs Transportation
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Secretary. The CAT is being advised by sectociigdmplementation Working Groups, charged with
developing the specific implementation steps ne¢deahieve the reductions in the climate plan. A
WSDOT representative co-chairs the Transpamalinplementation Working Group. The group is
currently developing recommendations for specificoadtithat can help achieve the VMT reduction goals
laid out in HB 2815. It is likely that implemetian steps will eventually result in new requirements on
LRTPs in Washington.

In New York State, the State Energy Plan, adopt@9@®, is one of the first in the nation to integrate
transportation planning, energy conservation, greesgngas mitigation, and air quality planning. One of
the recommendations in the State Energy PlareisMi®Os, in conjunction with the State, assess the
energy use and greenhouse gas emissions expectilitofrom implementation of transportation plans
and programs. In response, NYSDOT has draftetti@aelogical guidance to help MPOs fulfill this
recommendation. All 13 MPOs in New York havew estimated energy use and CO2 emissions from
their LRTPs and also from their transportation improvement programs (TIPs).
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4. Inclusion of Climate Change in Existing
Transportation Plans

DOTs and MPOs can include climate change in theaekRTPs to a variety of degrees. Climate change
can appear in the vision, goals, policies, stia® trends and challenges, and performance measures
promulgated by LRTPs. Some plans merely recognize that climate change is an issue that relates to
transportation and begin to point out the relevariaxisting plans and strategies to climate change.
Other plans make climate change more centraleio foals and policies. Some plans reference other
documents that deal with climate change, while otheypose to act as drivers of climate change policy.

Ultimately, long range planning involves much mtran just producing planning documents. This
chapter focuses on inclusion of climate change ingkieof LRTPs. Subsequeahapters will expand on
how MPOs and DOTs are incorporating climate changpecific plan elements and related processes.

Tables 2 and 3 classify the integration of climatenge in 12 state DOT and 18 MPO LRTPs reviewed

for this study. Integration of climate change is classified by the plan components in which climate change
is included. As closely related topics, energysesmation and alternative fuels are also classified as
included in plans. Most plans include only mitigat@frclimate change, but a few also refer to adaptation

to climate change, as indicated by an asterisk.

Table 2: State DOT Integration of Climate Change in Long-Range Planning Documents

Climate Change Mitigation Energy Conservation or
§, in: 0 g §Alternative @yels irgj_
S g 2|5 g 2
T ¢ B o|F £ B o
5 S n = 5 o n =
o e 8 O e 8
© c = c
c ° < c c o T c
c c ] © c @®©
© ) = @® 0 =
-8 c (] = % c (] =
Status of LRTP = o © £ = o © L
H 0 e (%2} °
DOT Reviewed = S g $ = S s P
Maine adopted Dec 2007 X X X X X X X
New Mexico adopted 2005 X X
Arizona adopted Sep 2004 X
Colorado draft Sep 2007 X
Connecticut adopted July 2004 X* X* X* X X X
Massachusetts adopted 2006 X X X
Maryland draft goals 2008
Oregon adopted Sep 2006 X* X X X X X
Washington adopted Nov 2006 X X
California adopted April 2006 X X X X X X X
Florida adopted 2005 X X
New York adopted 2006 X

* Includes adaptation

Notes: Table 2 designates only those components that LRTRstBxiink to the topic areas. Energy conservation does ndtdecreference to
energy conservation solely under the eight Federal Transpoifdéioning Factors. The table is not comprehensive; it refbedysthose states
reviewed as part of this study.
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Table 3: MPO Integration of Climate Change in Long-Range Planning Documents

. .. ...l Energy Conservation or
Climate Change Mitigation in: Alternative Fuels in-
o o o8 60
(@] o = [@)) = =
k5 g 2|5 g 2
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5 o n = 5 S »n =
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_8 ke} % c _8 ke} < c
© c © © c @© @©
P @© %) e a @© % £
he] c @ = he] c Q =
Status of LRTP c ks S L c o 3] L
MPO Region  Reviewed s 2 5 5| £ 2 o5 9
Eugene, OR final draft Sep 2007 X X X X
Missoula, MT adopted May 2004 X X
Santa Fe, NM draft due 2009
Albany, NY draft August 2007 X
Grand Rapids, MI adopted April 2007 X X X
Portland, OR final draft Jan 2008 X* X X X X X
Salt Lake City adopted May 2007 X
Baltimore adopted Nov 2007 X X X X
Chicago updated June 2007 X X
Denver adopted Dec 2007 X X X X
Houston-Galvestompdated Oct 2007 X* X
Philadelphia adopted 2005
Sacramento draft Nov 2007 X X X X
San Diego adopted Nov 2007 X X X X X X
San Francisco  draft goals 2008 X* X
Seattle adopted Spring 2008** x X* X X X
Southern Californiadopted May 2008 X X X X
Washington, DC adopted Oct 2006

* Includes adaptation

** Refers to Vision 2040. Vision 2040 is a regional growth, tpamtation, and economic strategy. It is not the official LRdRhe region. The
official LRTP will implement the policies of gion 2040 and is scheduled for adoption in 2010.

Notes: Table 3 designates only those components that LRTRstBx{ink to the topic areas. Energy conservation does ndudecreference to
energy conservation solely under the eight Federal Transpordéioning Factors. The table is not comprehensive; it refbedysthose MPOs
reviewed as part of this study.

The DOTs and MPOs examined were selectedif@rsity of size and geography. We prioritized
agencies that we knew to be active on climate change issues. Of the 12 DOTs whose LRTPs were
examined, 9 mentioned climate change in some capacity. None of these included climate change in
performance measures, but performance measures relardrgy conservation were included in 3 of
the LRTPs. Maine, Connecticut, Oregon, and Calitocovered climate change most broadly across
LRTP components.

Of the 18 MPO LRTPs examined, 13 mention climatnge. Climate change appears variously in the
trends and challenges, vision and goals, poli@iesstrategies, and performance measures of MPOsO
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LRTPs. Among the plans reviewed, Portland, San Diagd,Seattle have incorporated climate change
most broadly into their LRTPs.

4.1. Statewide Plans

While the previous tables provide a general picture of where climate change appears in LRTPs, actual
plans differ substantially in how they treat climat@nge. In some plans climate change has become a
priority issue. In others climate change is tmmed as a peripheral concern. A few examples illustrate
the differences between state LRTPSs.

Maine DOT: Connecting Maa (Adopted December 2007)

An addendum and summary@nnecting Maine, the stateOs LRTP, includes a section titled
OGreenhouse Gases and Global Warming.0 Thensaivides an overview of the Maine emissions
inventory. The draft plan cites the need fardgerm strategies including utilizing low-GHG fuel,
implementing tailpipe emissions standards, slowing VMT growth, and increasing the availability of low-
GHG travel choices (such as transit passenger raipoas, walking, and biking). One of the main

strategies emphasized in the plan is to shift freight movement from the highway to rail and marine modes.

The LRTP recognizes th@ttransportation investments must enhbkinesses and individuals to shorten
their trip times and use more fuel-efficient modesafisportation.O The plan also includes an estimate of
the emissions impact of projects included in trenpAccording to these estimates, CO2 emissions will

be reduced by 26 to 32 thousand metric tons by 22D by 40 to 48 thousand metric tons by 2030.

Connecticut DOT: Long-range TransporatiPlan for the State of Connecticut,
2004-2030 (Adopted July 2004)

In its LRTP, Connecticut DOT (ConnDOT) provides a robust discussion of climate change, GHG
emissions, and fuel consumption. Within gilan, ConnDOT has a specific section to address

Environment, Energy Conservation, and Qualityié¢, in which they discuss the growing trends of

people and goods movement over longer, moreedsga distances and the resulting increase in energy
consumption. They recognize that OConne@sugireenhouse gas (GHG) emissions from non-renewable
fuel consumption are contributing to global climatamge.O To address this issue and support the stateOs
climate action plan, ConnDOT establishes the follovdntions related to climate change in its LRTP:

I OSupport programs and efforts that focus onmimig fuel consumption, black carbon emissions,
and single-occupancy vehicle trips as well as addhesenvironmental and health costs associated
with non-renewable fuel emissionsO

I OContinue to participate on the GovernorOsiiBjg@ommittee on Climate Change and support the
CommitteeOs efforts to implement recommeadstior reducing harmful greenhouse gas (GHG)
emissions generated by the StateOs transportation systemO

I OConsider and address in design plans, the needmers of alternative fuel vehicles when
constructing and renovatingansportation facilitiesO

I OEncourage transportation research and projects that explore innovative solutions to GHG emissions
using advanced technology, economically feasible options, and proven results for reducing emissions
both in the short and long-termsO
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I OEncourage research and projects that exploogative solutions for responding to changing land
and water patterns, including dding and loss of coastline caussdincreased frequency and severity
of meteorological events which may affect components of the transportation system infrastructureO

I OEncourage efforts that focus on risk and respsssssment, including prediction tools, products
and strategies for potential maintenance,esygplanning, safety management and emergency
preparedness issues arising from global climate changeO

I OEncourage practices and policies that shdekvery time and provide alternatives for goods
movement through environmentally-friendly ineds that reduce fuel consumption, such as
coordinated intermdal transportO

I OContinue to implement energy performance standards for State transportation facilities, promote
green building design on major capital projectschase environmentally preferable products, and use
electronic mediaO

These detailed actions comprehensively address clithatege considerations within the LRTP. They
integrate a range of both mitigation and adaptation strategies.

ConnDOT is currently in the process of updating its LRTP. They agency anticipates releasing a draft for
public comment in Spring 2008 and publishing the final version in Summer 2008. In updating the StateOs
Long-Range Plan, ConnDOT will consider stragsgand recommendations from state environmental

reports such as the Connecticut Climate ChangeA®ian 2005, the Connecticut Clean Diesel Plan

(January 2006), and the GovernorOs Energy Plan (September 2006). Given the StateOs early leadership in
addressing climate change througdnsportation planning, it iskiely this new LRTP will further

integrate climate change.

Oregon DOT: Oregon TransportatiBlan (Adopted September 2006)

The Oregon Transportation Plan (OTP) recognizes the impact of transportation on climate change in its
trends and challenges: OTransportation is causinglgi@bming and other environmental degradation.O

It establishes global warming as a major challengefardglae transportation system. Rising sea levels

and increased wave heights due to global warminddcimpact Highway 101, coastal ports, and other
coastal transportation facilities in Oregon. Refeing the Oregon Strategy for Greenhouse Gas
Reductions (2004), the plan also summarizes strategies that can reduce GHG emissions:

I alternative vehicle and fuel technologies
I more efficient land use patterns
I increasing use of public transportation, freight rail, bicycling, and walking

In its goals and strategies, the OTP incorporallesf the strategies mentioned above. Goal 4,
Sustainability, explicitly references climateange. One of its stated objectives isRedlce emissions
of greenhouse gases to reduce climate chadgeddg the strategies supporting Goal L&ncourage
the development and use of technologies that reduce greenhouse gases.O

Massachusetts Executive OfficeTaansportation: Gmmonwealth of
Massachusetts Long-Range Tnamitation Plan (Adopted 2006)

MassachusettsO LRTP reiterates tasks from thessRiiie@te Protection Plan. The Executive Office of
Transportation (EOT) dedicates a sectbone chapter to the Olmplementation of the New
Massachusetts Climate Protection Plan.O Thequitimes commitments from the Climate Protection
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Plan and also details the EOTOs alternative fuels program and the use of recycled materials in pavement as
part of this commitment. The use of recycled matg in roadway construction can reduce energy use
and thereby reduce GHG emissions.

The plan provides the following action items to meet the goal of Sustainability and Transportation
Minimizing TransportationOs Impacts:

I Olmplement the principles of the Massachusetts Climate Protection PlanO

I OAggressively pursue the acquisition of alternative fuel vehicles and related infrastructure for all
transportation agencies.O

I OContinue to explore the feasibility of using recycled materials for pavementsO

The plan also commits EOT to pursue further actions for climate change mitigation in the future.

4.2. Regional Plans

Like state DOTs, MPOs can integrate climate changlffierent ways into the text of their LRTPs. As
federally designated agencies, MPOs are a moresgiwgoup than are state DOTSs. The jurisdictions of
MPOs range in size from populations of 50,000 to padmns of several million. Smaller MPOs are often
housed within local government agencies, while lakgleOs may be independent agencies with broader
regional planning powers. MPOs may also maintain other planning and environmental documents that are
linked to their LRTPs. Some of these can also address climate change.

Southern California Association ofoernments: 2008 Regional Transportation
Plan (Adopted May 2008)

The Southern California Association of Govermti@s (SCAGOs) RTP includes a background section on
the science of climate change and CaliforniaOs policies on climate change. The document also includes
GHG emissions as a secondary performance mefsuiee achievement of environmental goals.
(Emissions of criteria pollutants are the primary measure.)

SCAG does not state its transportation policies and gtestspecifically in terms of climate change and
reducing GHG emissions. Still, many of its stragsgincluding congestion relief, public transit

promotion, and coordination ofainsportation and land use planning, do serve to reduce GHG emissions.
The RTP mentions this connection in a subsegsertion on mitigation of environmental impacts. For

the next version of the RTP, SCAG will focus onmifg techniques to estimate the impact of mitigation
measures on GHG emissions.

In response to recent legal action under the CaiddEnvironmental Quality Act (CEQA), SCAGOs RTP
Program Environmental Impact Report (PEIR) megies the regionOs current GHG emission levels,
outlines mitigation techniques, and considers theachpf various planning scenarios on GHG emissions
reduction goals.

To reduce emissions that cause global warmirggPBIR proposes various mitigation strategies, from
limiting the use of GHG emitting construction materials to increasing investment in non-motorized
transportation. The PEIR also provides exampfd®w transportation planners may anticipate
adaptation strategies for dealing with global waignisuch as delineating floodplains and alluvial fan
boundaries to prepare for hydrologic changes.ABEER concludes Olmprovements in air pollutant
emission standards and increased use of alterrfatieewould reduce GHG emissions. However, it is
unlikely that mitigation measures would reduce GHGssian below existing levels (let alone to 1990
levels as required by AB 32) dteanticipated population growth.O
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SCAG also has a Regional Comprehensive Plan that addresses land use and housing, open space and
habitat, water, energy, air quality, solid wastansportation, security and emergency preparedness, and
the economy. The Regional Comprehensive Plan asgbassgstential impact of transportation policies

and strategies on climate change.

Chicago Metropolitan Agency for Plamg: 2030 Regional Transportation Plan
(Updated June 2007)

The Chicago Metropolitan Agency for Planning (CMARates in its updated RTP, OWe are concerned
about transportationOs role in the long-term suidity of the natural environment as it relates to
ecological concerns ranging from global climate change to natural beauty.O Accordingly, one of the
LRTPOs goals is Employ Transportation to SushaiiRegionOs Vision and Values. Objectives under this
goal include:

I OPromote transportation proposals that:
b encourage reduced energy consumption, and
P include elements that mitigate environmental problems including offsetting carbon emissionsO

CMARP is also developing a new Regional CompretlvenBlan (RCP) that will integrate planning for
transportation, land use, the natural environmenf@woic development, housing, and social systems. As
part of the development of the RCP, CMAP hdsieRegional Climate Change Summit in December
2007. The agency also simultaneously issuedgidRal Snapshot on Sustainability that addresses
climate change as one of its key issues.

In developing the RCP, CMAP will analyze up teefidifferent regional scenarios for their impacts on
climate change. GHG emissions will be one performance indicator used to gauge the regionOs progress
toward sustainability. CMAP has also activetught input from stakeholders to determine the

appropriate GHG reduction targets for the region and to discuss the extent to which land-use and
transportation planning can hetpvards the eventual emissionsagdlhe outcome of these processes

will undoubtedly feed into the next version of the LRTP.

Baltimore Regional Transportation Bdairansportation Outlook 2035 (Adopted
November 2007)

The Baltimore Regional Transportation Board (BREBgcifically mentions climate change within the
Environmental Stewardship section of the transportation BIRiB recognizes that the plan does not
directly address climate change and there amestablished Federal standards for GHGs. Nevertheless
the plan states that its goals of reducing vehiclisgons should help to reduce emissions of GHGs.

The specific strategies that will reduce GHG emissions include:

I Truck stop electrification

I Incident management

I Alternative fuel vehicle purchases
I Park-and-ride lot improvements

I Rideshare coordination

I Telework promotion
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I Remote start devices for buses (which save idling time)

The plan also contains a policy to OPromote aisadtie environment by establishing policies that abate
emissions from mobile sources, reduce energy copsom reduce single occupant vehicles and the use
of gasoline, and conserve and protect naturakaitdral resources.O The BRTB will support this policy
with travel demand management programs andsom reduction projects. BRTB intends to fund
strategies in three categories: technological, behavioral, and capital programs.

Central Lane Metropolitan Riaing Organization 2007-2031 Regional
Transportation Plan (Final Draft September 2007)

Eugene, OregonOs Central Lifetropolitan Planning Organizati (CLMPO) peripherally recognizes
the threat of climate change in its LRTP.

While the LRTP does not mention climate changi@body of the document, many strategies in the
document would help to reduce transportation GH@eions. An appendix to the document mentions
the connection:

OGiven that budgets for transportation planning,taget®on, and maintenance are pinched already and
concerns for global warming are on the rise, it would fiethe jurisdictions of the region to continue to
support and enhance existing policies or strategigglanelop new ones that reduce use of automobiles
and encourage use of mass transit, carpooling,imgalkicycling, and telecommuting. Many of these
strategies are discussed in the RTPEO

4.3. Barriers and Needs

DOTs and MPOs that wish to integrate climelt@nge in their LRTP documents do not face any
foreseeable statutory barriers. But some DOTsMIR@s are waiting on decisions or recommendations
from state agencies or committees on how they stamddess climate change. Others see a need for
greater involvement from federal or state governnrenlimate change issues. Many agencies are wary
of taking steps to change their planning documieetsre more direction fra higher government levels

is provided.

For example, the Florida Department of Transportation (FDOT) includes climate change in the goals of
its LRTP, but the agency is not yet developamy strategies that explicitly address GHG emissions.
FDOT is waiting for the recommendations of othte-level agencies and committees. Currently, the
Florida GovernorOs Action Team on Energy andatértChange is drafting recommendations that will
include measures to reduce GHG emissions from tratasjopor. There is also pending legislation in

Florida that would require MPOs and local governmémtonsider climate change in their transportation
plans. FDOT expects that these developments will inéhpm the next update of its statewide plan,

which will likely begin in 2009. FDOT is alswaiting for guidance from the governor on whether and

how the agencyOs acclaimed Efficient Transpont®ecision-Making process, which screens projects

for environmental impacts, should incorporate GHG emissions.

Small MPOs in particular may befit from higher level guidance on how and where to incorporate
climate change in LRTPs. Small MPOs have fewsoueces and less power to set policy precedents than
do larger MPOs. The potential burden imposed by futlimeate change legislation at the state or federal
levels is likely greater for small MPOs.
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5. Quantification of GHG Impacts in
Transportation Plans

Quantifying GHG emissions from transportation plars igew area and one fraught with uncertainty.

There are limitations in the ability of existing modisstimate the emissions generated by current and
forecast transportation systems. Existing models may not adequately capture the potential reductions in
emissions from certain strategies. While many aigsrrecognize that they will eventually need to

estimate GHG emissions from plans and stratethese are no standard tools or approaches yet.

Despite these uncertainties, DOTs and MPOgakiag some steps to quantify transportation GHG
emissions now. Table 4 summarizes our findioggjuantification requirements and processes among
states, state DOTs, and MPOs. A number of agencies are using best available methods to quantify GHG
emissions. Others are developmgwv methods and tools. The robustness and technical complexity of
methods employed varies substantially. In soratest agencies are requiredNor will probably soon be
requiredNto quantify GHG emissions. For those agjes instituting performance measures or targets
related to GHG emissions, quantification isimsispensable step in the planning process.

Table 4: State and MPO Quantification of GHG Emissions from Transportation Plans

Current I New York
State requirement for | California
quantification :
Considering* | Oregon
I Washington
I Albany, NY MPO I Southern California MPO
Completed | Sacramento MPO | Maine DOT
DOT and MPO I San Diego MPO
quantification | Chicago MPO | Portland MPO
Forthcoming ! Missoula MPO I San Francisco MPO
I Philadelphia MPO I Seattle MPO

* These states have proposed requirements in official documents.

For those DOTs and MPOs pursuing quantification of GHG emissions, quantification can include one or
more of several elements. Transportation GHGritawges document historic (and possibly projected)

GHG emissions. Inventories are often created as part of statewide climate action plans. Climate action
plans often quantify changes in emissions from mitigation strategies as well. Some metropolitan regions
are now also creating GHG inventories and cling&ton plans. Within the transportation planning

process, emissions resulting from LRTP alternativestment packages can be calculated. Emissions
resulting from specific projects or bundles of projects can also be calculated.
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5.1. Transportation Plan GHG Impacts D Current Practice

Many transportation agencies are not currentiyngiteng to quantify GHG emissions from transportation
plans. Those agencies that are working to tiiyaemissions are taking different approaches,
commensurate with their levels of resources and expertise in the area.

Metropolitan Transportation Commission

The Metropolitan Transportation Commission (MTthg MPO for the San Francisco Bay Area, will

adopt performance targets for GHG emissions in the next version of its RTP, a draft of which is due for
release in December 2008. The preliminary target ieduce CO2 emissions 40% below 1990 levels by
2035. A second preliminary target is to reduce VT capita by 10 percent by 2035. The planning

process has established these targets upfront. Proposed packages of investments are being analyzed for
their ability to meet these and other targets. Packages include freeway investment with modest efficiency
improvements, a high-occupancy toll (HOT) netwoikhvexpanded express bus service, an expansion of
rail transit, a comprehensive road-pricing policy, and a land-use strategy based on smart growth
principles. The approach to analysis differs from past planning efforts, in which system performance was
assessed only after packages of investments were proposed. The planOs preliminary CO2 targets are based
on CaliforniaOs state-level mandates, including AB32.

MTC is currently evaluating the CO2 impacts of indual highway and transit projects. This analysis
will feed into a performance comparison of projeétgroject-level GHG analysis raises some key issues
such as where to set the boundaries for anadysishow to account for potential mode shift.

Puget Sound Regional Council

The Puget Sound Regional Council, the MPO for the Seattle area, is using the U.S. EPAOs Motor Vehicle
Emission Simulator (MOVES) model to do a regionakleanalysis of GHG emissions in its LRTP. As

part of the analysis, PSRC is helping to péontupdated version of MOVES that includes improved

sensitivity of emissions to vehicle speeds. PSIY0 has received a grant from FHWA to make
improvements in their travel demand model. The improvements will capture the impacts of factors like
mode choice and the cost of driving. Outputs ftbenmodel will feed into the GHG emissions analysis.

Missoula County

Missoula County serves as the MPO for Missoula, Montana and is currently updating its LRTP. The
update process includes a regional land use angpaiation visioning exercise called Envision
Missoula. Missoula plans to provide a basic estim&©O2 emissions from the plan, probably using a
simple VMT multiplier applied to the outputs of thavel demand model. The agency would be open to
receiving guidance on other appropriate techniques for GHG emission quantification.

Capital District Transportation Committee

AlbanyOs Capital District Transportation Committee (CDTC) incorporates analysis of GHG emissions in
its planning process in two ways. First, CDTC appli€¥uall cost analysisO, including analysis of global
warming costs, to major system decisions. Full aastysis is also used to evaluate candidate TIP

! Droettboom, Ted and Christy Riviere, OBreaking with the Past.O Plaviaing008. American Planning
Association, Chicago, IL. 33-34.
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projects, when applicable. Second, in compliamitk New York State requirements, the agency
estimates the GHG emissions resulting from its LRTRB.d@scribed in Section 3.2, New York requires
MPOs to estimate the energy and CO2 emissionstliemlong range transportation plans and also from
their transportation improvement programs.) CDTC modified is post-processor to produce GHG
emissions specific to year, functional classification, and operating speed.

CDTC has taken an innovative approach to the usigeaftravel demand modeling. The region has been
proactive in encouraging concentrated, sustainablelolement patterns, and has a focused interest in
establishing linkages between policy setting andrenmental responsibility. CDTC forecast a 15%
reduction in trip generation per household basedramge of policies and principles, such as urban
reinvestment, transit oriented development, and bus rapid tr@bsitC believes that travel demand
forecasts are partly a self-fulfilling prophecy, sincest@sts are used in project development and design.
They are advocating no new major highway constactind that any widening involve managed lanes
and HOV. Based on these assumptions, CDTC has calculated impacts on GHG emissions, fuel
consumption, and air quality emissions. The New York State Department of Environmental Conservation
(NYSDEC), which reviews CDTCOs air quality and conformity reports, has not accepted the growth
forecast, saying it understates future problems. B&fiC and NYSDOT are currently advocating for

the approach.

Sacramento Area Council of Governments

The Sacramento Area Council of Governments (SAC@8Y the results of a report from the California
Energy Commission (CEC) to estimate the impact of its LRTP on CO2 emissions. The report, entitled
OEffect of Land Use Choices on Transportation FuelddeO, estimated the fuel savings associated with
SACOGOs LRTP. In addition, SACOG is working veigtveral modeling applications to analyze the
impacts of different transportation and land use ages. SacSim, the agencyOs new travel demand
forecasting model, is the first regional model to inskvidual land parcels as the level of input dathe
agency is working to create new linkages betweenatel demand model and models that include land
use and economic forecasts. SACOG is also wordrignprove its model of commercial vehicle travel
behavior.

SACOG has estimated that its share of the statewide GHG reduction goal for the regional
transportation/smart growth sector is 1 million metric tons CO2-equivalent (MMtCO2e EIR used
this share to determine the impagrsficance of the LRTP on climate change.

5.2. Transportation GHG Inventories B Current Practice

A majority of states have developed statewide GHG inventories as a reporting tool to track annual
emissions and inform policy development. 8tétle GHG inventories typically provide detailed
information on the volumes, types, and sources of&ions and allow for comparisons of emissions over
time and across source types.

2 SACOG, OComments on Placer Vineyards Specific Pémong Partially RecirculateRlevised Draft EIR.O May
15, 2007

% The statewide total (18 MMtCOZ2e) is as determined by the Climate Action Team in the report OClimate Action
Team Proposed Early Actions to Mitigate Climate Changdgalifornia, Draft for Pulit ReviewO (CalEPA, April
2007)
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Some MPOs are also involved in regional GHG estimation efforts as part of a broader regional climate
change planning process. Develaof a regional GHG inventory érelatively new concept; two
regions, the Philadelphia and Washington, DC udraas, are currently engaged in this process with
support from EPA. Transportation emissions are one component of GHG inventories.

Delaware Valley Reginal Planning Commission, Philadelphia PA

The Delaware Valley Regional Planning Commission (DVRPC) is in the process of preparing a regional
GHG inventory for 2005, as well as projected GEmissions for 2035. Among the sources to be

included in this inventory are emissions from on-roadgportation, which are expected to be one of the
regionOs primary sources of GHG emissions. CO2, &kt N20 emissions will be calculated using
modeled estimates of annual average daily vehiclestiibiveled (VMT) by vehicle type and road class.

Per mile emissions factors wilke applied to the VMT totals.

The VMT estimates will be generated by DVRPC@isnal transportation model, which is used to
support the regionOs long range parstion planning and air quality conformity analysis process. The
regional transportation model will also be useddoerate GHG emissions estimates for various
transportation plan alternatives. For both the2@g&timates and 2035 projections, the VMT will be
reported for each county. Thus the regionOs tranporémissions can be allocated to the county level.
Preliminary estimates are expected from this effort by summer 2008, with final results by November
2008.

Metropolitan Washington Council @overnments, Washington DC

A regional inventory of CO2 emissions from tsportation was developed by the Metropolitan
Washington Council of Governments (MWCOG) while calculating 1990 and 2005 emissions of criteria
pollutants for air quality conformity purposes. CO8raates from mobile sources were calculated using
data and forecasts of vehicle miles of travali(Nj by vehicle type from the air quality conformity
analysis. Emission factors were modeled usingBl@6 and travel patterns in the COG region on
network and local roadways. The inventoried ermarssiincluded auto access to transit and diesel transit
and school buses. Emissions forecasts to 2030 dex@&oped using assumptions in the MOBILE6 model
(such as changes in fuel mix over time) and the COGOs travel forecasting model.

MWCOG has proposed two GHG emission reduction scenarios for development. The first scenario
reflects the current procedures of the LRTP and uses goals that are within reach fiscally and
administratively, but that improve the conditiaf¢he 2030 baseline. The second scenario examines how
new long-term goals could be ackeel using various combinations of interventions, including improved
fuel efficiency, alternative fuels, and reducing vehicd@el. The first step in developing this scenario is
identifying a CO2 emission reduction goal. MWCOG has noted that one of the main benefits from
establishing a reduction goal is that many of the gfiegeused to reduce CO2 emissions will also provide
ancillary transportation, envirorental, health, and economic betsfsuch as reduced congestion and

fuel consumption. The COG Climate Change Step@iommittee has discussagroposed regional goal

of reducing overall regional CO2 emissidns70-80% below 2005 levels by 2050.

5.3. GHG Impacts from Construction  Current Practice
Most agencies are focusing on estimgtihe emissions associated with tiseof transportation facilities.

A few agencies are also attemptingjtantify GHG emissions associated witimstruction and
maintenancef transportation facilities.
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Metropolitan Transportation Commission

At the request of the U.S. Environmental Protection Agency (EPA), MTC is considering how to quantify
emissions from construction of transportation faeititiThe agency plans to estimate CO2 emissions

from construction in the Environmental Impact Reg&tR) for its RTP. No methodology has yet been
determined. One possible approach is to use tufpam the Sacramento Air Quality Management
DistrictOs Roadway Construction Emissions Model, along with CO2 emissions factors from another
source, to calculate emissions.

Capital District Transportation Committee

Albany®s CDTC quantified indirect energy use aasatiwith their TIP. The NYSDOT methodology for
calculating GHG emissions describes indirect enerdiieasnergy required to construct and maintain
transportation facilities. The CDTC estimate astbnergy use was 931 billion Btu over the 5-year

analysis period of the TIP. However, indirect impacts could not be estimated without a detailed and very
time-consuming analysis of specific projschedules in each region. CDTC used NYSDOTOs
methodology to perform the calculations, and ongiided energy for road construction, and only
addressed projects listed in the TIP, not additiongjepts proposed in the long range transportation plan

5.4. Barriers and Needs

Quantification of GHG emissions is one of the most challenging aspects of integrating climate change
into transportation planning. There is room for ioy@ment across the board in inventory techniques and
techniques for estimating the impact of policies aratagies. Guidance is particularly needed in this
area.

Most state-level GHG inventories for transportatiomehsome major limitations for transportation policy
analysis because they are not présgin sufficient detail to assess emissions reduction strategies.
Inventories of transportation GHG emissions are typiatgilyeloped by fuel type based on fuel sales data,
while strategy analysis requires estimate of emisdmmisidividual modes, vehicle types, and geographic
areas. In addition, statewide inventories do not repodstoms at the regional level, and therefore are of
limited use for MPO planning and strategy analysis.

Consistency of transportation dataiproblem for GHG inventories. The data on fuel sales that are used
to calculate statewide inventories do not always mafith data on vehicle miles traveled (VMT). Both
cross-border travel and poor information on state fleets and fuel economy contribute to this discrepancy.
These issues are magnified at smaller geograpleialls. In developingegional transportation GHG
inventories, MPOs will rely heavily on local VMestimates and perhaps information on local travel
conditions. Such local inventories are very likelyo&inconsistent with state-level inventories. If and

when regions are required to meet certain VMTramsportation GHG reduction goals, state and regional
inventories would provide conflicting bases for periance measurement. The development of reliable

and consistent transportation GHG inventodethe regional scale is therefore important.

The appropriate level at which to quantify sgions in transportation plans remains an area of
uncertainty for transportation agencies. Regionadllanalyses compare GHG emissions between broad
packages of modal and development strategies. Mgagicies argue that quantitative analyses are not
useful at finer grains, because GHG emissions aentialy determined at the regional level. Other
agencies are proceeding with arsss down to the project level.

Guidance on appropriate quantification techniquesdoious agencies and planning components is
needed. There is a high potential for disagreement over appropriate quantification methods at present. The
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experience of AlbanyOs CDTC illustrates. While the current atmosphere allows agencies to be innovative
in their approaches to quantification, agencies ¥eitver resources to develop and test quantification
methods are at a significant disadvantage.

The current emissions models are another barrier to quantification of GHG emissions. While EPAOs
MOBILE6 model can produce CO2 emissions estapathe CO2 emission factors do not vary with
vehicle speed or driving cycle. For this readd@BILES6 is inappropriate for any kind of detailed
analysis of transportation plan or project-lesalissions, which are likely to involve changes to
congestion levels and speeds. EPAOs new MOVE 32084l does have GHG emission factors that vary
with speed and driving cycle. However, rather thaimg the MOVES2004 current interface, users must
manually modify the MOVES database and create spatiiving cycles in order to take advantage of
this information. This presents a challenge to masers of the model, and also makes it cumbersome to
analyze a large number of scenarios.

As state and federal agenciesmsider regulations and guidance that involves quantification of
transportation GHG emissions, they should keep in mind particularly the needs of smaller MPOs. For
example, EugeneOs CLMPO, with just fourtfrie staff members, is concerned about having

expectations or standards for climate change planning set by the larger MPOs in the state. It is therefore
important that small MPOs such as CLMPO receivdigkponsideration in the development of state or
federal planning requirements. For example, unfurstigt® mandates can be particularly burdensome for
small MPOs that rely exclusively on federal fundi@g.MPO is actively participating in discussions on
climate change at the state level in order to preaen oversight of the needs and constraints of small
MPOs.
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6. GHG Mitigation Strategies in
Transportation Planning

Most transportation agencies have not yet develop@analyzed strategies explicitly to reduce GHG
emissions, although many agencies have ideas about promising strategies. In most states, the only GHG
analyses of transportation strategies are thesgg done for state climate action plans.

Ultimately GHG mitigation strategies will be indisale to reducing the impact of transportation on
climate change. MPOs and DOTSs can begin to talidut what strategies are available to them for
immediate and future implementation.

6.1. Land Use Integration

Many agencies see integrated transportation and Bsglanning as the most effective strategy to reduce
transportation GHG emissions in the long term. B®Os and DOTs do not have the legal authority on
their own to conduct effective integrated planniSgme agencies see theed for better planning
processes, while others are making use of existimgmoto encourage better land use and transportation
planning.

Metropolitan Transportation Commission

In the San Francisco Bay Area, MTC projects #iggressive smart growth policies will be a key
component in efforts to attain GHG emission redudi#mgets. A system-level analysis of policy and
investment alternatives projected that smart growth policies would reduce CO2 emissions from
transportation by 6-8%. In order to achieve theppsed plan target, additional strategies would be
needed including investments in transit, HOfelg, and freeway system performance technologies,
pricing policies, and increases in telecommuting and vehicle fuel efficfefaple 5 below shows the
results of this analysis.

* Metropolitan Transportation Commission, OTravedaEmgs for the San Francisco Bay Area 2009 Regional
Transportation Plan Vision 2035 Analysis: Data Sunmyn@iNovember 2007. Summary Exhibit 1. Available at:
http://www.mtc.ca.gov/planning/2035_pl#éech_data_summary_report.pdf.
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Table 5: Comparison of MTC Plan Alternatives: 2035 CO2 Emissions (Thousand Tons/Day)

Infrastructure Packages

No New Freeway HOT & Local/ Regional Rail
Investments Performance Express Bus & Ferry
Baseline Emissions (No Policy Changes) 101.4 92.4 97.0 99.1
Reductions from Policy Packages
Pricing Sensitivity -8% -6% -8% -8%
Land Use Sensitivity -8% -6% -7% -7%
Combined Pricing & Land Use -14% -11% -13% -14%
Combined Pricing, Land Use, and Telecommuting  n/a -14% -17% n/a

Combined Pricing, Land Use, Telecommuting and
Fuel Efficiency n/a n/a -46% n/a

Capital District Transportation Committee

The Albany Capital District Transportation Cotittee (CDTC) incorporates greenhouse gas emissions

and energy efficiency in its LRTP, New Visions 208®e of the planOs four broad themes is the linkage

of transportation and land use, recognizing the imieattbetter transportation and land use planning can
have to reduce GHG emissions. To implement théestyaCDTC makes a concerted effort to partner

with local communities to bring them on board ie tilanning process. To this end, CDTC sponsors the
Community and Transportation Linkage Planning Program, which gives matching grants worth $30,000-
50,000 to local communities to hire a consultant to do corridor transportation and land use studies. Within
these projects, visualization techniques allow thdiptd understand andbprove the principles of

linking transportation and land use. CDTC has distad nearly $3 million through this program over the

last few years, to complete a total of 53 linkagelies. The program is popular with local communities.

6.2. Pricing and Alternative Modes

Other strategies to reduce GHG emissions, such as road pricing and improved transit, face a variety of
political and funding challenges. To date, thereliesen relatively little action by MPOs and DOTSs to
analyze or pursue these types of strategies in tine 10h GHG reduction, although many expect this to
change in the near future.

Portland Metro

In addition to land use strategies, Portland Metro sepgvements to system efficiency as a valuable
strategy to reduce GHG emissions. Specifically, Mistencouraging the use of congestion pricing on
roads in the Portland area. Currerilyblic sentiment is largely opposed to congestion pricing, and
elected officials are therefore reluctant to suppoffttiere is also some public apathy towards MetroOs
employer trip reduction program. Residents and eygbk do not always see the connection between the
program and broader transportationlgolm addition, Metro is facing a major funding shortfall for transit
expansion projects. The currently identified funding gap is $7 million.
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Metropolitan Transportation Commission

MTCOs analysis (described in Section 6.1) higlslightgestion pricing as an important strategy to

reduce GHG emissions. The analysis of policy and invest alternatives projected that pricing policies
would reduce CO2 emissions from transportation by 11-14S&e Table 5 above.) But implementing
congestion pricing is politically challenging. MM@uld need the support of state legislation to
implement widespread pricing. The recent contreye@ver a proposed tolling scheme on Doyle Drive in
San Francisco illustrates the challenges. The proposal has met with strong opposition from some local
stakeholders.

6.3. GHG Benefits of Existing Strategies

Nearly all transportation agencies already have strategies in place that reduce GHG emissions, such as
TDM, transit promotion, and congestion reductiblany agencies have not explicitly recognized or
evaluated the potential of these existing strategiesntribute to mitigation of GHG emissions, but
agencies can use climate change to promote existing strategies.

Central Lane MetropolitaPlanning Organization

EugeneOs CLMPO programs over a half million dodlarsar for demand management programs. These
programs have been in place since before climategehbecame a major issuetiansportation planning.
The current adopted version of the plan makes oplripheral reference to the ability of such programs
to reduce GHG emissions; but that plan, adopted jeB®ber 2007, is the result of an update cycle that
begin in 2003. Recently CLMPO has begun to devoteeratiention to climate change issues. The MPO
is now thinking more about how suchadegies will help to reduce GHG emissions.

Capital District Transportation Committee

AlbanyOs Capital District Transportation Commi(@®TC) considers the new attention on climate

change an opportunity to reinforce the type of sustainable planning that they have been advocating for
some time. Climate change now gives them furth@smale and justification for the agencyOs traditional
approaches to transportation planning, whichcargered around meeting the regionOs transportation

needs in a cost effective manner while also pramgagafety, enhancing the environment, building strong
communities, and improving the overall quality of I&hile there is an agency-wide effort on climate
change, CDTC doesnOt find a need to changdisiseabplanning process to integrate climate change
considerations. For example, CDTCOs TIP has already been customized to encourage projects that favor
transit and TDM, and could thus be comsitl a climate change mitigation strategy.

6.4. Barriers and Needs

GHG mitigation strategies face both funding and political barriers. MBP@QDOTSs typically do not have

the authority on their own to implement some of the most promising strategies, including integrated land
use and transportation planning and road pricing. Witsupport from key partners, such strategies may
not be viable. For strategies that require significant capital investments, particularly transit strategies, the
support of key partners is also indispensable for securing funding.

> MTC November 2007, Summary Exhibit 1.
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Many states have had initial success with developing broadly accepted GHG reduction strategies through
multi-agency work groups. By involving diverse staglelers in the drafting of climate action plans, these
work groups develop politically viable strategiese¢duce emissions. Some regions are just beginning

work on their own multi-stakeholder climate actioars. These plans may produce better strategies for
implementation by MPOs.

Guidance is also needed from higher levels on apjatepand cost effective GHG reduction strategies for
urban areas of various sizes. In some cases, support from state government may empower MPOSs to
pursue strategies that would otherwise be difficult to achieve.
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7. Climate Change Adaptation in
Transportation Planning

The threats that climate change poses to trangjmrtsystemsNincluding flooding, changes in average
temperatures, and extreme weather eventsNare.dearMPOs and DOTSs havitle if any information

on precisely what impacts they can expect, whemjramwhat time frames. As a result, agencies are
largely not acting to adapt the transportation systediintate change, or are waiting for further guidance
on the topic. But agencies can still takeliminary steps to study the issues.

Metropolitan Transportation Commission

The Metropolitan Transportation Commission is ia tkery early stages of a research study on the

potential impacts of climate change on Bay Area transportation infrastructure. The study will examine the
risk from sea level rise, coupled with storm suig&C is conducting this study in coordination with a
regional partner, the Bay Conservation and Develop@emmission. It is not yet clear how the study

will feed into long range planning processes.

Puget Sound Regional Council

Puget Sound Regional Council is not currentlyriglaction to adapt the transportation system to a
changing climate. Deciding how to incorporate adagtanto the LRTP is a particular challenge. Like
many MPOs, PSRC is an agency that plans forcanddinates the efforts of local jurisdictions; the
agency has no implementing authority. It is not cléaat the role of the agency should be in establishing
protective measures.

Still, PSRC specifically recognizes the need to imarsadaptation to climate change in the LRTP
including impacts on the transportation system such as:

I Accelerated pavement deterioration
! Flooded roadways

I Bridge damage

I Increased maintenance

I Increased stormwater, drainage issues

New York State DOT

New York State DOT (NYSDOT) in interested in thinking about adaptation, but has yet to focus on it

within transportation planning. They have creaeasiorking group for climate change issues, which

includes MPOs and the NYSDEC, that is considering a number of issues and conducting an assessment to
decide what issues to focus on. Adaptation isgpeonsidered within this group. If NYSDOT had the

¢ OTransportation Planning and Climate Change,O Presentation by Kelly McGourty, PSRC, to the WSDOT
Transportation Planning Symposium, November 14, 2007. Available at:
www.wsdot.wa.gov/NR/rdonlyres/92A9B1E2-6046-486E-B468-06275648830F/0/IClimateChangeMcGourty.pdf
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resources, the agency would like to conduct aystudregional sea level rise and climatic changes,
similar to the U.S. Climate Change ScieftegramOs recently released Gulf Coast Studly.

"U.S. Climate Change Science Program (USCCSPhadtapf Climate Change and Variability on Transportation
Systems and Infrastructui®ulf Coast Study, PhaseSynthesis and Assessment Product 4.7, March 2008.
Available at: http://www.climatesciencmv/Library/sap/sap4-7/final-report/.
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8. Institutional Relationships

Because of concern about climate change, MPO®&s are participating in or leading a number of
new inter-agency initiatives. Agems recognize the need for crosgiagy collaboration on climate
change issues. Working togethaegencies can transcend jurisdictional boundaries, pool resources, and
share expertise. Many multi-agency groupsdafining policy at the state and regional levels.

DOTs and MPOs that are not already involved in such groups may find them to be effective vehicles to
develop mitigation strategies and quantificationsad well as determine common planning and analysis
methods. Table 6 lists some agencies already involved in such groups.

Table 6: MPOs and DOTs Involved in a Multi-agency Climate Change Initiative or Plan

MPOs DOTs

I Chicago Region I Arizona

I Denver Region I California

I Houston-Galveston Region I Connecticut

I San Diego Region ! Florida

I San Francisco Bay Area I Maine

I Seattle Region I Maryland

I Washington, DC Region I Massachusetts
I New York
I Oregon
I Washington

Note: This table is not a comprehensive list; it reflecly state DOTs and MPOs reviewed as part of this
study.

8.1. Current Practices

Oregon DOT

The Oregon Department of Transportation is agiielolved in several executive level efforts on

climate change. A representative from ODOT provides input to OregonOs Global Warming Commission,
an executive level advisory body. ODOT also haspaesentative in a working group of the GovernorOs
Transportation Vision Committee, whighconsidering the need for transportation funding strategies that
help to reduce GHG emissions. ODOT sees these comnatieetegral to the development of strategies

to reduce GHG emissions through transportgi@amning and expects any new strategies will be

developed in concert with these groups.

Chicago Metropolitan Agency for Planning

At ChicagoOs CMAP, the Environmental Committeg e center of the planning process, including
planning for climate change. CMAP is dedicateénigaging their environmental partners as an integral
part of the regional planning process, not as an afterthought. When the new director took the lead of
CMAP, he invited the environmental community toyde input to the trap®rtation planning process.
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The partnerships have grown easily since tharcéSCMAP is a new agency, many environmental
stakeholders felt they had an opportunity to beednvolved in the early phases, and have remained
engaged in the planning process since then.

California DOT

Caltrans participates in CaliforniaOs Climate Action Team (CAT), which was created in response to an
executive order from Governor Schwarzenegger. Themis headed by the California Environmental
Protection Agency and includes representatives frévaradtate level agencies with jurisdiction over
environmental affairs and natural resources. The CAyspan important role in developing strategies for
the state to comply with the emissions reductiorl getablished by AB32. In addition, Caltrans supports
the California Air Resources Board (CARB) in its rakedeveloper of regulations and standards to reduce
GHG emissions.

Washington DOT

Washington DOT (WSDOT) is heavily involved in multieagcy climate change activities, due in part to
state legislation and executive orders. In respdn Executive Order 07-02 and SB 6001, Washington
completed a statewide climate action plan inye2008, which resulted in more than 50 policy
recommendations including 12 focused on reduciagsiportation GHGs. WSDOT was a member of the
Transportation Technical Working Group that guided the policy development process.

In March 2008, Washington Governor Gregoigngid climate change framework legislation HB 2815,
which includes (among other things), a requirement to reduce light duty vehicle per capita VMT 18% by
2020, 30% by 2035, and 50% by 2050. The state has formed a Climate Action Team (CAT), which
includes WashingtonOs Transportation Secretary. The CAT is being advised by sector-specific
Implementation Working Groups, each comprisingweedie set of stakeholders and charged with
developing the specific implementation steps ne¢deahieve the reductions in the climate plan. A
WSDOT representative co-chairs the Transpamaltmplementation Working Group. The group is

currently developing recommendations for specificoadithat can help achieve the VMT reduction goals
laid out in HB 2815

8.2. Barriers and Needs

While agency partners appear very committeditoate change action, and there is a high degree of
cooperation, many MPOs and DOTSs find that the sheer volume of activity on climate change and the pace
of development make coordinatidiificult. Broader sharing of best practices for such inter-agency

efforts may benefit both MPOs and DOTs
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9. Conclusion

Many DOTs and MPOs are beginning to incorpodiiteate change issues into their transportation
planning processes. Within a few years, it is liket thirtually all new trangortation plans will include
explicit reference to the effects of transportatiorctimate change and the role of transportation in
mitigating these effects. Many plans will also likalydress the threats that climate change poses to the
transportation system and potential adaptive responses.

While they do not explicitly require the inclusion@imate change considéi@ns, the current federal
transportation planning regulations include a nundbeequirements that generally align with climate
change mitigation and adaptation. This occurs mesttly in metropolitan traqertation planning factor
that requires that plans Oprotect and enhan@ntfi®nment [and] promote energy conservationO.

The current practice for incorporating climate chaimge transportation planning varies widely by

agency. Climate change can appear in the visionsgpalicies, strategies, trends and challenges, and
performance measures of LRTPs. Some plans merely recognize that climate change is an issue that relates
to transportation and begin to point out the releeant existing plans and strategies to climate change.

Other plans make climate change more central to their goals and policies.

Absent any federal action, the treatment of climateghan transportation planning is likely to continue

to vary depending on the interests and conceriecaf stakeholders, the size of agencies and their

capacity to address climate change, and the vulnerabilities specific to regions and their transportation
systems. A number of agencies DOTs and MPOs are waiting on decisions or recommendations from state
agencies or committees on how they should addresatel change. Others see a need for greater
involvement from federal or state government in clengtange issues. Many agencies are wary of taking
steps to change their planning process before more direction from higher gowdeavelks is provided.

Small MPOs in particular may befit from higher level guidance on how and where to incorporate
climate change in LRTPs. Small MPOs have fewsougeces and less power to set policy precedents than
do larger MPOs. The potential burden imposed by futlimreate change regulations at the state or federal
levels is likely greater for small MPOs.

The quantification of GHG emissions in the tqamgation planning process is a new challenge for
transportation agencies. While the estimation ofitacdmurce CO2 emissions is conceptually simpler
than the estimation of criteria pollutant emissiorad thost transportation agencies already do, there are
some unique challenges with the quaatifion of GHGs, including the following:

I There are often inconsistencies between thepmtetion components of a state-level GHG inventory
and forecast (based on fuel sales data) and a metropolitan-level GHG inventory and forecast (based on
VMT estimates from a travel demand model). As state-level climate change initiatives filter down to
the MPO level, these inconsistenci@li need to be reconciled.

I There are uncertainties regarding the appropgatgraphic scale for estimation of project-level GHG
emissions. Regional level analyses compare GH{Sstoms between broad packages of modal and
land development strategies. Some agencies arguguhntitative analyses are not useful at finer
grains, because GHG emissions are essentially deestrairthe regional level. Other agencies are
proceeding with analyses down to the project level.

I The current EPA emissions models are not well-suited for analysis of the GHG impacts of
transportation plans. The CO2 emission factors irBUE6 do not vary with vehicle speed or driving
cycle, and thus are inappropriate for any kind of detailed analysis of transportation plan or project-
level emissions, which are likely to involve changes to congestion levels and speeds. The
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MOVES2004 model does have GHG emission factors that vary with speed and driving cycle, but
rather than using the MOVES2004 currentiiféiee, users must manually modify the MOVES

database and create specific driving cycles in ordek advantage of this information. This presents

a challenge to many users of the model, and also makes it cumbersome to analyze a large number of
scenarios.

I Given the importance of a life-cycle approach to GHG emissions analysis, there is uncertainty
regarding the need to estimate emissiondtingurom transportation system construction and
maintenance, as opposed to system use. Methagltimate construction GHG emissions are poorly
developed.

Many transportation agencies are aptiting the need to develop and qtify the benefits of strategies

to reduce GHG emissions. A number of DOTs and MR&® been involved in this exercise through
their participation in state climate action plaAfew MPOs are taking steps to incorporate GHG
mitigation into their planning, prompted by statenalates. There is concern among some transportation
agencies that many of the most effective mitigatioategies are outside their sphere of direct influence
(such as vehicle fuel efficiency, alternative fuely] éand use), while other potentially effective strategies
(such as widespread use of roadwdgipg) may be politically difficult.

Most transportation agencies are not currently sedkiitgcorporate climate change adaptation measures

into long range planning. While there is general gedtion of the threat that climate change poses to
transportation infrastructure, agencies feel that ggmit impacts are at least several decades away, so

there is little sense of urgency. In addition, the langeertainty in the location and magnitude of impacts

makes agencies reluctant to take major action on adaptation, given the multitude of other pressing
demands for DOTs and their funding limitations. Oter next several years, as more sea level rise

studies are completed and scientists improve the precision of climate change forecasts, adaptive responses
are likely to be more substantiallycorporated into long range planning.
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Appendix A: List of Interviewees

New York State DOT

Karen Rae and Mary lvey

Massachusetts Executive Office of Transportation

Kate Fichter

Capital District Transportation Committee (Albany, NY)
Chris O'Neill

Chicago Metropolitan Agency for Planning

Randy Blankenhorn

Florida DOT
Kathleen Neill

Metropolitan Transportation Commission

Harold Brazil

Puget Sound Regional Council

Kelly McGourty

Missoula County, Montana

Mike Kress

Metro (Portland)
Kim Ellis
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Central Lane MetropolitaPlanning Organization

Susan Payne, Paul Thompson

Oregon DOT

Damon Fordham, Barbara Frafer

Sacramento Area Council of Governments

Gordon Garry
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Appendix B: Opportunities for Integrating
Climate Change Considerations into Federal
Transportation Planning Regulations

Title 23 USC 134 b Metropolitan Transportation Planning (FHWA)

Section Aspects Language Relation to Climate Change
al34(a) Policy It is in the national interest toN Provides a link to GHG mitigation through
emphasis on minimizing fuel consumption, since
(1) encourage and promote the safe and || GHG emissions from transportation are largely
efficient managemenoperation, and correlated with fuel consumption, and air
development of surface transportation pollution.
systems that will servilie mobility needs of
people and freight and foster economic
growth and developmeémithin and between
States and urbanized areas, whii@imizing
transportation-related fuel consumption
and air pollution through metropolitan and
statewide transportation planning processes
identified in this chapter;
1l134(c) General (2) Contentl The plans and TIPs for eaci“ To ensure an integrated transportation system to
Requirements || metropolitan area shall provide for the serve the country, MPOs will need to consider
development and integted management anpthe implications of climate change (such as sea
operation of transportation systems and level rise) on their infrastructure to ensure
facilities (including accessible pedestrian || effective connectivity is preserved. Additionally,
walkways and bicycle transportation emphasis on non-motorized transportation and
facilities) that will function as an intermodal| could also facilitate climate change mitigation
transportation system for the metropolitan || strategies.
planning area and as an integral part of an
intermodal transportation system for the State
and the United States.
al134(g) MPO (3) Relationship with other planning MPOs should consider, as part of the
Consultation in || officialsN The Secretary shall encourage || consultation requirement, climate action planning
Plan and TIP || each metropolitan planning organization tq| activities going on within their State or region, as

Coordination

consult with officials responsible for other
types of planning adtivities that are
affected by transportationin the area
(including State and localanned growth,
economic development, environmental
protection, airport operations, and freight
movementg or to coordinate its planning

process, to the maximum extent practicablg

with such planning activities. Under the
metropolitan planning prcess, transportatio
plans and TIPs shall lwkeveloped with due
consideration of other related planning
activities within the metropolitan areakE

well as local government plans or policies that
may consider climate change.
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1l134(h) Scope of (1) In generall The metropolitan planning| Requirements for strategies to address safety
Planning process for a metropolitan planning area || (B), security (C), accessibility (D), connectivity
Process under this section shall provide for (F), and preservation (H) will require some

consideration of projec&nd strategies that || MPOs to consider projected impacts of climate

willN change, including sea level rise, on
infrastructure. Adaptation strategies will need to

(A) support the economic vitality of the be implemented to ensure continued connectivity

metropolitan area, especially bpabling and accessibility, as well as to promote security

global competitiveness, productivity, and || of the system, ensure the safety of the system

efficiency, for users, and to support global competitiveness

. ) and efficiency (A).

(B) increase thsafety of the transportation || Requirement of strategies in (E) provides a link

system for motorized and nonmotorized || {5 GHG mitigation through emphasis on energy

users, conservation (since GHG emissions from

(C) increase thee_curity of the transp_ortatio* ggg:gﬁg%g?g :rr]z Iségg:)éecr(;rgﬁlr? toefd with energy

system for motorized and nonmotorized environmental protection.

users;

(D) increase thaccessibility and mobility

of people and for freight;

(E) protect and enhance the environment,

promote energy conservation, improve the

quality of life, and promote consistency

between transportation improvements and

State and local planned growth and

economic development patterns

(F) enhance thimtegration and

connectivity of the transportation system,

across and between modes, for people and

freight;

(G) promote efficient system management

and operation; and

(H) emphasize thpreservationof the

existing transportation system.

al134(i) Development of| (2) Transportation plan.N A transportation || In considering ensuring an integrated

Transportation
Plan

plan under this section shall be in a form thatansportation system (2A) and preservation of

the Secretary determines to be appropriat
and shall contain, at a minimum, the
following:

(A) Identification of transportation
facilities.N An identification of
transportation facilities (including major

the projected and existing system (E), adaptation
strategies could be required or encouraged,
since some MPOs will need to consider the
implications of climate change (such as sea level
rise) on their infrastructure to ensure effective
connectivity is preserved. Temperature swings
resulting from climate change are also expected

roadways, transit, multimodal and intermodab cause accelerated aging on infrastructure.

facilities, and intermodal connectors) that
should function as an integrated metropoli
transportation system, giving emphasis to

aMitigations activities are specifically required
within the statewide plan (2B); climate change

those facilities that serve important national mitigation strategies could be directly linked to

and regional transportation functions. In
formulating the transportation plan, the
metropolitan planning organization shall
consider factors described in subsection (K
as such factors relate to a 20-year forecas
period.

f

this requirement.

Management and operations strategies (2D) can
often be considered climate change mitigation
strategies, if they improve system performance
and reduce emissions. Similarly, transit
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(B) Mitigation activitiesN

(i) In generalN A long-range transportation
plan shall include a discussion of types of
potential environmental mitigation
activities and potential areas to carry out
these activities, including activities that ma
have the greatest potential to restore and
maintain the environmental functions
affected by the plan.

(i) ConsultationN The discussion shall be
developed in consultation with Federal,
State, and tribal wildlife, land
management, and regulatory agencies

(D) Operational and management
strategies Operational and management
strategies timprove the performance of
existing transportation facilities to relieve
vehicular congestionnal maximize the safety
and mobility of people and goods.

(E) Capital investment and other stratedies
Capital investment and other strategies to
preserve the existing and projected future
metropolitan transportation infrastructure
and provide for multimodal capacity
increases based on regional priorities and
needs.

(F) Transportation antlansit enhancement
activitiesN Proposed transportation and
transit enhancementactivities.

3) Coordination with clean air act
agencies.NIn metropolitan areas which arg
in nonattainment for ozone or carbon
monoxide under the Clean Air Act, the
metropolitan planning organization shall
coordinate the development of a
transportation plan with the process for
development of theransportation control
measures of the State implementation plany
required by the Clean Air Act.

(4) Consultation.N

(A) In general.NIn each metropolitan area,
the metropolitan planng organization shall
consult, as appropriate, with State and
local agencies responsible for land use
management, natural resources,
environmental protection, conservation,
and historic preservation concerning the
development of a long-range transportation
plan.

(B) IssuesN The consultation shall involve
as appropriateN

enhancements (2F) can potentially serve as
climate change mitigation strategies.

Additionally, direct linkages are possible in
consultation with agencies responsible for or
involved with climate action planning, including
environmental and land use agencies that might
also be incorporating climate change
considerations B both mitigation and adaptation
b into their planning or programs (2B(ii), 3 and
4).

There is an opportunity to add new language to
consultation, under OissuesO (4B) to specifically
address climate change through consideration of
climate change plans in addition to the specified
conservation plans.
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(i) comparison of transportation plans with
State conservation plans or maps, if
available; or

(i) comparison of transportation plans to

inventories of natural or historic resources||i

available.

1134(Kk) Transportation || (3) Congestion management process.N Strategies that reduce SOV travel and improve
Management || Within a metropolitan planning area serving existing transportation system efficiency, as
Areas transportation mamgement area, the produced through the CMP, typically reduce
transportation planning process under this|| GHG emissions, and could therefore be
section shall addreg®ngestion managemefjtconsidered climate change mitigation strategies.
through a process that provides for effective
management and operation, based on a
cooperatively develogkand implemented
metropolitan-wide strategy, of new and
existing transportation &dities eligible for
funding under this title and chapt&3 of title
49through the use dfavel demand
reduction and operational management
strategie€
al134(m) Additional (1) In general Notwithstanding any other| Strategies that reduce SOV travel and improve
Requirements || provisions of this title or chapt&s of title existing transportation system efficiency, as
for Certain 49, for transportation management areas || produced through the CMP, typically reduce

Nonattainment
Areas

classified as nonattainment for ozone or
carbon monoxide pursuant to the Clean Ai

Act, Federal funds may not be advanced in

such area for any highway project that will

result in a significant increase in the carryir

capacity for single-occupant vehicles unleg
the project is addressed through a conges
management process.

GHG emissions, and could therefore be
considered climate change mitigation strategies.

)

on
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Title 23 USC 135 D Statewide Planning (FHWA)

Section Aspects Language Relation to Climate Change
nl135(a) General (1) Findings.--It is in th national interest tq Provides a link to GHG mitigation through
Requirements || encourage and promote the safe and emphasis on minimizing fuel consumption,
efficient managemenbperation, and since GHG emissions from transportation are
development of surface transportation largely correlated with fuel consumption, and
systems that will servihe mobility needs af air pollution (1).
people and freight and foster economic
growth and development within and througEmphasis is also placed on an integrated
urbanized areasyhile minimizing transportation system to serve the country (3);
transportation-related fuel consumption || States will need to consider the implications of
and air pollution. climate change (such as sea level rise) on their
infrastructure to ensure effective connectivity is

(3) Contents.--The plans and programs faf preserved.
each State shall provide for the development
and integrated management and operatigh
of transportation systems and facilities
(including pedestriamvalkways and bicycle
transportation facilities) that will function ds
an intermodal transportation system for thie
State and an integral part of an intermodal
transportation system for the United States.

a135(c) Scope of (1) In generall Each State shall carry ouf| Requirements for strategies to address safety

Planning Process

a statewide transportation planning proce
that provides for consideration and
implementation of pr@cts, strategies, and
services that willN

(A) support the economic vitality of the

56B), security (C), accessibility (D), connectivity
(F), and preservation (H) will require some
States to consider projected impacts of climate
change, including sea level rise, on
infrastructure. Adaptation strategies will need
to be implemented to ensure continued

United States, the States, nonmetropolitaficonnectivity and accessibility, as well as to

areas, and metropolitan areas, especially
enabling global competitiveness,
productivity, and efficiency;

(B) increase theafety of the transportation
system for motorized and nonmotorized
users;

(C) increase theecurity of the
transportation system for motorized and
nonmotorized users;

(D) increase thaccessibility and mobility
of people and freight;

(E) protect and enhance the environment
promote energy conservation, improve
the quality of life, and promote
consistency betwee transportation
improvements and State and local
planned growth and economic
development patterns;

(F) enhance thimtegration and
connectivity of the transportation system,

Mromote security of the system, ensure the
safety of the system for users, and to support
global competitiveness and efficiency (A).

Requirement of strategies in (E) provides a link
to GHG mitigation through emphasis on energy
conservation (since GHG emissions from
transportation are largely correlated with
energy consumption) and consideration of
environmental protection.
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across and between modes throughout tHlle

State, for people and freight;

(G) promote efficient system management

and operation; and

(H) emphasize thpreservation of the
existing transportation system.

1135(d) Additional In carrying out planning under this sectiof],States should consider, as part of the
Requirements || each State shall, at a minimum, consider+} requirement, climate action planning activities
going on within their State or region, as well as
(1) with respect to nonmetropolitan areasjf ocal government plans or policies that may
the concerns of local elected officials consider climate change.
representing units of general purpose locgl
government;
(3) coordination of transportation plans,
programs, and planning activities with
related planning activitiesbeing carried
out outside of metropolitan planning areas.
a135(f) Long-Range 2) Consultation with governments.N Direct linkages are possible in consultation
Statewide with agencies responsible for or involved with
Transportation || (D) Consultation, comparison, and climate action planning, including
Plan consideration.N environmental and land use agencies that

(i) In general.N The long-range
transportation planhall be developed, as
appropriate, in consultation with State,
tribal, and local agendes responsible for
land use management, natural resources
environmental protection, conservation,
and historic preservation.

(4) Mitigation activities.N

(A) In general.N A long-range
transportation plan shaticlude a
discussion of potential environmental
mitigation activities and potential areas tqg
carry out these activities, including
activities that may have the greatest
potential to restore and maintain the
environmental functions affected by the
plan.

(B) Consultation.N The discussion shall i
developed in consultation with Federal,
State, and tribal wildlife, land
management, and regulatory agencies

(7) Existing system.N The statewide
transportation plan should include capital
operations and managent strategies,
investments, procedures, and other
measures tensure the preservatiorand
most efficient use of the existing
transportation system.

might also be incorporating climate change
considerations B both mitigation and
adaptation D into their planning or programs (2
and 4B).

Mitigations activities are specifically required
within the statewide plan (4); climate change
mitigation strategies could be directly linked to
this requirement.

Additionally, in considering preservation of the
existing system (7), adaptation strategies could
be required or encourages.

D
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23 CFR Part 450 B Planning Assistance and Standards (FHWA)

Section

Aspects

Language

Relation to Climate Change

a 450.200

Purpose

The purpose of this subpart is to
implement the provisions of 23
U.S.C. 135 and 49 U.S.C. 5304, as
amended, which require each State t

To ensure a transportation system that will serve the
mobility needs of passengers and freight and that
fosters economic development between areas, states

0 will need to consider the implications of climate change

carry out a continuing, cooperative, af@such as sea level rise) on their infrastructure to ensure

comprehensive statewide

multimodal transportation planning
process, including the development o
a long-range statewide transportation
plan and statewide transportation
improvement program (STIP), that
facilitates the safe and efficient
management, operation, and
development of surface
transportation systems that will serve
the mobility needs of people and
freight (including

accessible pedestrian walkways and
bicycle transportation facilities)

and that fosters economic growth and
development within and between
States and urbanized areas, while
minimizing transportation-related
fuel consumption and air pollutionin
all areas of the State

effective connectivity is preserved. Additionally,
emphasis on minimization of transportation-related
energy consumption and air pollution further reinforces
climate change mitigation strategies.

a 450.206

Scope of the
statewide
transportation
planning process

(a) Each State shall carry out a
continuing, cooperative, and
comprehensive statewide transportat
planning process that provides for
consideration ananplementation of
projects, strategies, and

services that will address the followin(

factors:

(1) Support theconomic vitality of
the United States, the States,
metropolitan areas, and non-
metropolitan areas, especially by
enablingglobal competitiveness,
productivity, and efficiency;

(4) Increaseccessibility and
mobility of people and freight;

(5)Protect and enhance the
environment, promote energy
conservation,improve the quality of
life, and promote @nsistency between
transportation improvements and Sta

and local planned gwth and economig

development patterns;

(6) Enhance thimtegration and
connectivity of the transportation
system, across and between modes
throughout the State, for people and
freight;

Requirements for strategies to address economic
vitality (1), accessibility (4), connectivity (6), and
bpreservation (8) will require some States to consider
projected impacts of climate change, including sea level
rise, on infrastructure.

Requirement of management and operations strategies
in (7) provides a link to GHG mitigation through
emphasis on energy conservation (since GHG
emissions from transportation are largely correlated
with energy consumption) and consideration of
environmental protection.

e
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(7) Promotefficient system
management and operationand
(8) Emphasize the preservation of

existing transportation system

the

1450.208

Coordination of
planning process
activities

a) In carrying out the statewide
transportation planning process,
each State shall, at a minimum:

(2) Coordinate planning carried out
under this subpart with
statewide trade and economic
development planning activities and
related multistate planning efforts;

(4) Consider the concerns of local
elected and appointed officials
with responsibilities for transportation
in non-metropolitan areas;

(6) Consider related planning
activities being onducted outside of
metropolitan planning areas and
between States; and

(7) Coordinate data collection and
analyses with MPOs and public
transportation operators to support
statewide transportation planning
and programming priorities and
decisions.

States should consider, as part of the requirement,
climate action planning activities going on within their
State or region, as well as local government plans or
policies that may consider climate change.

Specifically, the opportunities to link coordinate process
to adaptation include ensuring data collection and
analysis (7) considers implications of climate change on
the transportation system and land use.

©450.214

Development ang

content of the
long-range
statewide
transportation
plan.

(a) The State shall develop a Iong-raA\lgéotential to link GHG mitigation and adaptation to one

statewide transportation plan, with a
minimum 20-year forecasE[that]
shall consider and include, as
applicable, elements amdnnections
between public transportation, non-
motorized modes, rail, commercial
motor vehicle, waterway, and aviatior
facilities, particularly with respect to
intercity travel.

(c) The long-range statewide
transportation plan shall reference,
summarize, or contain any applicable
short-range planning studiestrategic
planning and/or policy studies
transportation needs studies;
management systems reports;
emergency relief and disaster
preparedness plans; and any statemg
of policies, goalsand objectives on
issues (e.g., transportation, safety,
economic developménsocial and
environmental effects or energy) that

were relevant to the development of the

long-range statewide transportation
plan.

(i) The long-range statewide
transportation plan sifi be developed,
as appropriaten consultation with
State, Tribal, and local agencies

of the specific elements listed or to include new element
to address.

Opportunities for linkages to adaptation include the
mandate to consider connectivity (a), which requires
consideration of the impacts of climate change on
transportation infrastructure.

Reference to Ostrategic planning and/or policy studiesO
(c) may include climate change plans or policies.

Specific reference to environmental effects and energy
(c) as well environmental protection and mitigation (1, j)
could directly relate to climate change mitigation
activities.

pnts
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responsible for land use managemenH,

natural resources, environmental
protection, conservation, and historic
preservation.

() A long-range statewide
transportation plan shall include a
discussion opotential environmental

mitigation activities and potential are@s

to carry out these activitiesE

1450.306|| Scope of the (a) The metropolitan transportation| Requirements for strategies to address safety (2),
metropolitan planning process shallEaddress the || security (3), accessibility (4), connectivity (6), and
transportation following factors: preservation (8) will require some States to consider
planning process| (1) Support theconomic vitality of || projected impacts of climate change, including sea level

the metropolitan area, especially by || rise, on infrastructure. Adaptation strategies will need to
enabling global competitiveness, be implemented to ensure continued connectivity and
productivity, and efficiency; accessibility, as well as to promote security of the

(2) Increase the safety of the system, ensure the safety of the system for users, and
transportation system for motorized antb support global competitiveness and efficiency (1).
non-motorized users;

(3) Increase the security of the Requirement to address environmental protect and
transportation system for motorized andnergy conservation (5) provides a link to mitigation
non-motorized users; since GHG emissions from transportation are largely

(4) Increaseccessibility and correlated with energy consumption and climate change
mobility of people and freight; in increasingly recognized as an environmental issue.

(5) Protect andnhance the Additionally, many management and operational
environment, promote energy strategies (7) are also mitigation strategies.
conservation improve the quality of
life, and promote @nsistency between
transportation improvements and State
and local planned growth
and economic development patterns;

(6) Enhance thiategration and
connectivity of the transportation
system across and between modes, for
people and freight;

(7) Promote efficierdystem
management and operationand

(8) Emphasize thgreservation of
the existing transportation system.

1450.320|| Congestion (a) The transportation planning proceUEmtegrated management and operational strategies
management in a TMA shall address congestion specified in (a) reduce transportation-related emissions
process in management through a process that || by reducing vehicle use or improving traffic flow, and
transportatio provides for safe and effective are therefore also climate change mitigation strategies.

integrated management and operatio
of the multimodal transportation
system, based on a cooperatively
developed and

implemented metropolitan-wide
strategy, of new and existing
transportation facilities eligible for
funding under title 23 U.S.C. and title

49 U.S.C. Chapter 53 through the us¢

travel demand reduction and
operational managemestrategies.

InCongestion management and travel demand strategies
typically reduce emissions and therefore link directly to
climate change mitigation.

of
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23 CFR Part 500 b Management and Monitoring Systems (FHWA)

Section Aspects Language Relation to Climate Change
1500.106 || Pavement An effective PMS for Federal-aid highwa”lin discussing the results of the PMS, there is an
Management || is a systematic process that provides opportunity to encourage DOTSs to use low-GHG
Systems information for use inmplementing cost- || emitting construction materials (such as using fly ash
effectivepavement reconstruction, in concrete) as a mitigation strategy.

rehabilitation, and preventative
maintenanceprograms and that results in There is also an opportunity to require consideration
pavements designed to accommodate || of adaptation strategies to respond to projected
current and forecasted traffic in a safe, || climate change impacts in decision-making, in
durable, and cost-efféve manner. The addition to Ocurrent and forecasted traffic.O

PMS should be based on the "AASHTO|
Guidelines for Pavement
Management Systems."

1500.107 || Bridge An effective BMS for bridges on and off || Since climate change is expected to cause
Management || Federal-aid highways that should be bagedccelerated aging of infrastructure, particularly
Systems on the “AASHTO Guidelines for Bridge || bridges, the BMS process could explicitly highlight

Management Systems" and that supplieg adaptation concerns in conjunction with (a) data
analyses and summaries of data, uses || collection, (b) predicting deterioration and (c)
mathematical models to make forecasts [aittentifying alternative actions to encourage
recommendations, and provides the mearonsideration of these impacts.
by which alternative policies and progra?uks
may be efficiently considered. An effectiye
BMS should include, as a minimum,
formal procedures for:

(a) Collecting, processing, and updating
data;

(b) Predicting deterioration;

(c) Identifying alternative actions;

1500.109 || Congestion EThe CMS results in serious considerati&ﬁtrategies that reduce SOV travel and improve
Management || of implementation of sategies that providgexisting transportation system efficiency, as
Systems the most efficient and effective use of produced through the CMP, typically reduce GHG

existing and future transportation facilitiesemissions, and could therefore be considered
In both metropolitan and non-metropolitahclimate change mitigation strategies.
areas, consideration needs to be given tg
strategies that reduce SOV travel and || The evaluation of expected benefits (b4) could also
improve existing transportation system || specifically incorporate projected climate change
efficiencyE mitigation benefits.

(b) In additionEthe CMSEshall include:

(4) Identification and evaluation of the

anticipated performance aerdpected
benefits of appropriate traditional and
nontraditional congestion management
strategies that will contribute to the more
efficient use of existing and future
transportation systems based on the
established performance measures. The
following categories of strategies, or
combinations of strategies, should be
appropriately considered for each area:
Transportation demand management
measures, including growth
management and congestion pricing;
traffic operational improvements; public
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transportation improvements; ITS
technologies and, where necessary,
additional system capacity.
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49 CFR Part 613 D Planning Assistance and Standards (FTA)

Section Aspects Language Relation to Climate Change
8613.100 Metropolitan || EThese plans and programs shall lead to th& In considering ensuring an integrated
transportation| development of amtegrated, intermodal transportation system, adaptation strategies
planning and || metropolitan transportation systemthat could be required or encouraged, since some
programming|| facilitates the efficienteconomic movement gf metropolitan areas will need to consider the
people and goods. implications of climate change (such as sea level
rise) on their infrastructure to ensure effective
connectivity is preserved. Temperature swings
resulting from climate change are also expected
to cause accelerated aging on infrastructure.
1613.200 Statewide E23 CFR part 450, subpgaB, requires each || In order to facilitate effective future movement,

transportatior
planning and
programming

State to carry out an intermodal statewide
transportation planning process, including th
development of a statewide transportation p
and transportation impvement program that
facilitates the efficient, economic movement|
of people and goods in all areas of the
StateE

some states areas will need to consider
eadaptation strategies in light of the implications of
pelimate change (such as sea level rise and
accelerated aging) on their infrastructure.
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Title 49 USC 5303 D Metropolitan Planning (FTA)

Section Aspects Language Relation to Climate Change
15303(a) General (2) Contents.--The plans and programs To ensure an integrated transportation system to
Requirements|| developed under paragraph (1) for each serve the State and the U.S., MPOs will need to
metropolitan area shall provide for the consider the implications of climate change (such
development and integted management and| as sea level rise) on their infrastructure to ensure
operation of transportation systems and effective connectivity is preserved. Additionally,
facilities (including pedestrian walkways andl emphasis on non-motorized transportation and
bicycle transportation facilities) that will could also facilitate climate change mitigation
function as an intermodal transportation strategies.
system for the metropolitan area and as an
integral part of an intermodal
transportation systemfor the State and the
United States.
a5303(b) Scope of (1) In general.--The metropolitan Requirements for strategies to address safety
Planning transportation planning process for a (B), security (C), accessibility (D), connectivity
Process metropolitan area under this section shall || (F), and preservation (H) will require some MPOs
provide for consideration of projects and to consider projected impacts of climate change
strategies that will-- on infrastructure. Adaptation strategies will need
(A) support the economic vitality of the to be implemented to ensure continued
metropolitan area, especially bypabling connectivity and accessibility, as well as to
global competitiveness, productivity, and promote security of the system, ensure the
efficiency; safety of the system for users, and to support
global competitiveness and efficiency (A).
(B) increase thsafety of the transportation
system for motorized @mnonmotorized users
. . ) Additionally, management and operations
(C) increase theecurity of the transportation|| sirategies can often be considered climate
system for motorized @monmotorized users change mitigation strategies, if they improve
(D) increase thaccessibility and mobility of fgjltjecrt?oazrformance and achieve emissions
people and for freight; '
(E) protect and enhance the environment Rquiremem of projects a_1r_1d s_trategies in (E)
promote energy conservationimprove the prowdes_ alink to GHG mitigation thr_ough
quality of life, and promote consistency emPh?‘S'S on energy conservation (since GHG
between transportation improvements and emissions fr(_)m transportation are largely
State and local planned growth and econon &orre_lated .W'th energy consumption) a_nd
development patterns; consideration of environmental protection.
(F) enhance thimtegration and connectivity
of the transportation system, across and
between modes, for people and freight;
(G) promote efficiensystem management
and operation, and
(H) emphasize thpreservation of the existing
transportation system.
a5303(f) Developing EThe plan shall be in the form the Secretary| In considering ensuring an integrated
Long-Range || considers appropriate and at least shall-- || transportation system (A), system preservation
Transportation| (A) identify transportation facilities (including(Ci) and mobility and access (Cii), adaptation
Plans. major H;strategies could be required or encouraged,
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roadways, mass transportation, and multimg
and intermodal facilities) that should functiof
as arnintegrated metropolitan transportation
system emphasizing trap®rtation facilities
that serve important national, regional, and
metropolitan transportation functions;

(C) identify transportation strategies
necessary--

(i) to ensuregpreservation, including
requirements for

management, operatiomodernization, and
rehabilitation, of the existing and future
transportation system; and

(ii) to use existing transportation facilities m
efficiently torelieve congestiaq, to efficiently
serve themobility needs of people and goods
and to enhancaccesswithin the metropolitan
planning area;

pst

dsihce some metropolitan areas will need to
consider the implications of climate change (such
as sea level rise and temperature fluctuations)
on their infrastructure to ensure effective
connectivity is preserved.

Congestion management strategies (Cii) are
typically also relevant to climate mitigation, as
they can reduce GHG emissions.
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