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GHGs and Transportation

e

A After industry,
transportation Is
leading source
of U.S. GHG
emissions

A Transportation
sector accounts
for 28% of
GHGs nationally
I much more In
some states

A Transportation is
among the
fastest growing
sources of GHG

U.S. GHG Emissions by Economic Sector,
1990-2007

(with Electricity distributed to End-Use Sectors)
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U.S. GHG Emissions in 2006

hare of Total U.S. Transportation
U.S. GHG Emissions GHGs by Mode

Pipelines 1.5%

4L Lubricanis 05%
Aircraft 11.6%

Rail 2.8%

lectricity
Generation

34%

Buses 0.6%
Motorcycles 0.1%

Commercial
6%
Residential

5%

Note: Transportation estimates include international bunker fuels

Source: Inventory of U.S. Greenhouse Gas Emissions and Sinks, 1990-20063



What Is the Difference between

Mitigation & Adaptation?

Transportation Activity

Driving, shipping, transit, rail,
operations, maintenance, etc.

v

GHG Emissions

CO2, CH4, N2O0O,

v

Changes to Climate

sea level, temperature, precipitation,
storms

v

Impacts on Transport

infrastructure, operations, users,
suppliers, services, travel demand

GHG
Mitigation Strategies

To slow down rate of change
and reduce impacts

Climate Change
Preparation and
Adaptation

To plan for and deal with

expected impacts



FHWA Activities - Mitigation

AWorking with stakeholders on approaches for reducing
growth in VMT

AAnalyzing the most cost-effective mitigation strategies,
bundles

AOperations strategies research

APl aying key role in the Secr
HUD-DOT-EPA Sustainable Communities Partnership

ATechnical assistance to State DOTs and MPOs

ACarbon sequestration pilot program
A New Mexico, Minnesota

AMitigation Guidebook
AScenario Planning



FEWA Activities - Adaptation (1)

ADeveloping FHWA Strategy to Address
Adaptation to Climate Change Effects

AClimate Effects Typology, Regional estimates of
effects

Alnterim Framework for conducting vulnerability
assessments (& pilots)

ACoordination with NOAA/USGS, others
AGulf Coast study, Phase 2 (DOT)

AClimate Change and Highway Infrastructure:
Impacts and Adaptation Approaches (NCHRP)



FEWA Activities - Adaptation (2)

Ny
APeer Exchanges (Dec 2008, Dec 2009)

ATechnical assistance on projects and
adaptation issues

AConsidering guidance on adaptation in
project development and environmental
review



What Are Possible Adaptation Responses?

AAccommodate: Maintain and manage

A Absorb increased maintenance / repair costs
A Improve real-time response to severe events

AStrengthen structures / protect facilities

A Design changes when rebuilding / new investment
A Promote buffers

AEnhance redundancy
A Identify system alternatives

ARelocate / avoid

A Move or abandon existing facilities
A Site new facilities in less vulnerable locations



Purpose of Gulf Coast Study

A Comprehensive assessment of how climate change will
affect transportation in the Gulf Coast area

APhase |

A Overview of climate change impacts on transportation infrastructure, and
general options for addressing these challenges

A Mobile to Houston, completed 2008

APhase I

A Seeks to develop:

AMore definitive information about multimodal impacts at the local level in a
single MPO

A Precise tools and guides on how to adapt to climate impacts; determine
vulnerability for key links for each mode; assess risk

A Test in Mobile area, with intent to make process usable by other MPOs
A Timeframe: 2010-2012



Phase |I: Overview

AJoint effort between US DOT and USGS, for the U.S.
Climate Change Science Program

APhase | studied:

A Effects of short- and long-term changes in climate on transportation
systems in the central Gulf Coast region

AHow transportation decision-makers could address possible impacts
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Full report available at www.climatescience.gov/Library/sap/sap4-7/final-report/sap4-7-final-all.pdf
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Phase |I: Overview

AExamined impacts caused by potential changes
In:
ARelative sea level rise
AStorm surge
AChanges in temperature
APrecipitation
AAnalysis looked at:
ARoads
AAirports
ARail
ATransit systems
APorts

Full report available at www.climatescience.gov/Library/sap/sap4-7/final-report/sap4-7-final-all.pdf
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Phase |. Key Findings

N

ASea-level rise

AProjected to rise 2-4 feet (including effects of land subsidence)
iIn next 50-100 years

ACould permanently flood:

A24% of interstate miles, 28% of arterial miles,
New Orleans Transit

AT72% of freight / 73% of non-freight facilities at ports

A9% of the rail miles operated, 20% of the freight facilities, no
passenger stations

A3 airports

ATemporary flooding in low-lying areas due to increased
heavy downpours will broaden affected areas

AGiven the connectivity of the intermodal system,
a small flooded segment may render a larger portion
of the infrastructure inoperable

Full report available at www.climatescience.gov/Library/sap/sap4-7/final-report/sap4-7-final-all.pdf
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4-Foot Sea-Level Rise
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Phase |. Key Findings

Alncreased high temperatures

ANumber of days above 90 degrees F is projected to increase
significantly in the Gulf Coast

ASome types of infrastructure deteriorate more quickly at such high
temperatures

APotential rise in maintenance and construction costs
AExtreme heat can disrupt maintenance crew schedules

Alncreased use of energy for refrigerated storage
A Potential rise in rail buckling

AMay result in impacts to aircraft performance and runway
utilization

Full report available at www.climatescience.gov/Library/sap/sap4-7/final-report/sap4-7-final-all.pdf
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Phase |. Key Findings

ATransportation infrastructure that is vulnerable
to 18 feet of storm surge includes:

A51% of interstate miles, 56% of arterial miles,
most transit authorities

A98% of port facilities vulnerable to surge and 100% to wind
A33% of rail miles operated, 43% of freight facilities

A22 airports in the study area at or below 18 feet MSL
APotentially significant damage to offshore facilities

Full report available at www.climatescience.gov/Library/sap/sap4-7/final-report/sap4-7-final-all.pdf
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A Focus on a single Metropolitan area in the Gulf
Coast Region: Mobile, AL MPO

A
A
A

>

Phase Il: Overview

|dentify "critical assets" in Mobile region
Evaluate projected climate change effects & stressors

Determine vulnerability of specific assets, given projected climate
effects; conduct vulnerability assessment & detailed engineering
analyses of adaptation approaches for selected assets

Develop risk assessment tools & approaches

Work with stakeholders in Mobile throughout project; take lessons
learned & identify tools to make process, lessons learned, &
methods accessible to other MPOs.



Phase |l: General Timeline

Determine the
new climate
stressors the
transportation
system will face

Determine
vulnerability of
critical assets to
expected climate
stressors

Develop tools to

identify and Final report &
manage climate- presentations
Identify most related risks
critical

transportation

links & assets

Working with Mobile MPO & other key groups




Task 1.
Identify Critical Transportation Systems

Wh at are the most ncr i 1
assets in the Mobile region?

ACarry large volumes (passenger & freight)

AProvide important connections to other critical
facilities (airports, ports, & intermodal centers)

AServe essential functions for the regional or national
economy (such as bridges over rivers & bays)

AHelp respond to evacuation or emergency response
actions

ASupport the movement of military resources



