Planning for North Carolina’s Future:
Ask the Climate Question

Workshop on Climate Change Adaptation
McKimmon Center at North Carolina State University
Raleigh, NC
March 2-3, 2010

PROCEEDINGS

Ak The Cimate Questio



Planning for North Carolina’s Future: Ask the Climate Question, March 2-3, 2010

Proceedings
o o 0T 4T o S 1
L0 o T=T 11 4 Vo JIY =T Lo o L 1
Why is Climate Change an Important Issue for NOrth CaroliN@z ........c..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeenn 7
Global Climate Change Impacts in the United States.........cccccrririiiiiiicsennnnninnsssnnes 3
Important Climate Related Issues for Communities........cccccceiricicccreeeeeenneesc e, 4
What Leading States are Doing to Address Impacts of Climate Change.................... 5
Planning in a Changing Climate: Projected Impacts and Adaptive Responses.......... 7
WVEET oo 7
Transportation @Nd INFIASTIUCEUIE .............ooi oo 8
ENBIGY o 9
ECOSYSTOMIS. ...ttt 12
HUMGN HEAIMA. ... 13
SOCIBLY ... 14
Importance of Communication, Educatino, and Engagement in
Developing Plans ... s sssn s e 15
Developing Climate Change Adaptation Strategies.........ccccceiiiiiiiccmmnniiiincccscseeeenn, 16
Risk Assessment and Planning: Bridging the Hazards Management—Climate
Change Adaptation Divide..........cccccmmrriiiiiiiiisssemrrre s 18
Ask the Climate Change Question: Adapting to Climate Change Impacts in Urban
(3T 1o T 19
Understanding Regional Variations in Potential Impact of Climate Change:
Mountains, Piedmont, and Coastal Plain ............ccooeriimiieiieie e 21
1Y (o1 a) - K 21
L=l [0 oo SR 22
COASTAI PIAIN ... 22
Tools and Resources for Planners...........ooooiiiiiiiieiiiie e 23
What Have We Discovered in the Breakout Discussions?...........ccccceerrrrininnsssssssnnnnnns 25
What effect will altered ecosystems have on the livability and economy of my region? .......................... 25
What is needed to accommodate anticipated migration patterns in my region? ..............ccccccoeeeeeneeannn. 25
How will my community prepare for new/increased hazards resulting from climate change? ................. 26
What adjustments to infrastructure investment and design must be made? ................cccceevvveeeeevccnen. 26
What tools/support do | need to persuade my decision-makers to take action to reduce
vulnerability and FiSK FESIIENCE? ............oooeeeeeeeeeee e 27
What will I be doing differently in my work to enhance adaptation activities now that | have
attended this WOIKSNOPD? .........ooe e 27

Closing Message: Applying What We Have Learned..........ccccciiiiiiiicceemnnnnnnnnsssnnnes 28




Planning for North Carolina’s Future: Ask the Climate Question, March 2-3, 2010
Proceedings

Acronyms and Abbreviations

APA American Planning Association

CAFE Corporate Average Fuel Economy

CCAP Center for Clean Air Policy

CDC U.S. Centers for Disease Control and Prevention
CEQ White House Council on Environmental Quality
co, Carbon dioxide

EPA U.S. Environmental Protection Agency

EU European Union

FHWA Federal Highway Administration

GHG Greenhouse Gas

ILT North Carolina Interagency Leadership Team
IPCC Intergovernmental Panel on Climate Change

NCDENR North Carolina Department of Environment and Natural Resources
NCDCR North Carolina Department of Cultural Resources

NCDOI North Carolina Department of Insurance

NCDOT  North Carolina Department of Transportation

NOAA National Oceanic and Atmospheric Administration

RENCI Renaissance Computing Institute
UNC University of North Carolina
USACE U.S. Army Corps of Engineers
UAE United Arab Emirates

uUsDOT U.S. Department of Transportation




Planning for North Carolina’s Future: Ask the Climate Question, March 2-3, 2010
Proceedings

INTRODUCTION

The North Carolina Interagency Leadership Team (ILT) was established in 2004 when five state agencies and
five federal agencies committed to using a collaborative and interdisciplinary approach to developing a
transportation system that involves all stakeholders and preserves the historic and natural resources,
community values, and economic vitality of the state. The ILT has been working on climate change for several
years, researching the science and projected impacts for North Carolina, and discussing how to plan for those
impacts.

The Planning for North Carolina’s Future: Ask the Climate Question Workshop on Climate Change
Adaptation, which was held on March 2-3, 2010 in Raleigh, North Carolina, was the result of those efforts
and was intended to be the foundation for a planning effort for the state’s climate change adaptation future.
The workshop examined how North Carolina can reduce its risk while enhancing its resilience to the changes
that are already occurring in the climate and which are projected to increase in the future.

Approximately 440 staff from federal, state, and local government agencies, as well as from universities, non-
governmental organizations attended the workshop. Attendees represented the various planning sectors that
will need to develop climate adaptation strategies: natural resources, transportation, land use, economic
development, emergency management, infrastructure, health, cultural resources, insurance, and tourism. This
report provides a summary of the presentations made and discussions held.

OPENING SESSION

Welcome and Introduction
Moderator — Linda Rimer, U.S. Environmental Protection Agency (EPA) Region 4 Liaison to North Carolina
Bill Friday, President Emeritus, University of North Carolina

Speakers: Secretary Dee Freeman, NC Department of Environment and Natural Resources (NCDENR)
Secretary Eugene Conti, NC Department of Transportation (NCDOT)

Secretary Linda Carlisle, NC Department of Cultural Resources (NCDCR)

Deputy Secretary Dale Carroll, NC Department of Commerce

Commissioner Wayne Goodwin, NC Department of Insurance (NCDOI)

Why is Climate Change an Important Issue for North Carolina?

Leaders of several North Carolina state government departments provided their agencies’ perspectives on
why climate change is an important issue for the state.

e NCDENR: Secretary Dee Freeman noted that climate change is one of the most important topics that
the state will deal with in the coming years. The DENR has included climate change as one of the
eight primary goals included in its strategic approach to the future. The DENR is committed to being
a leader, not only in talking about the issue, but in doing something to address climate change.
When dealing with this sometimes controversial topic, it was noted that it is up to state government
to bring clarity, to discuss all the possibilities, and to end up with results in the form of good public
policy.

e NCDOT: Secretary Eugene Conti stated that the NCDOT is committed to environmental stewardship,
protecting the state’s natural beauty, and helping to build safe and sustainable communities. The
NCDOT has a number of initiatives underway to address climate change including running its off-
road construction equipment on biodiesel, the recent construction of a green rest area, which has
photovoltaic panels and a geothermal heat pump, and the ongoing planning for the southeast high-
speed rail corridor. In addition to these initiatives, the NCDOT is integrating climate adaptation into
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its activities. The department has started to consider how changes in climate will impact the
planning, design, building and maintenance of the transportation network to ensure that it can
withstand the forces of nature.

e NC Department of Commerce: Deputy Secretary Dale Carroll reported that the Department of
Commerce continues to ask the critical question on why climate change is an important issue for the
state. The department is implementing a number of tactical, solution-oriented activities to address
climate change. Examples for various departments include:

o Division of Community of Assistance uses community development block grant funds to
replace older water systems in non-entitlement governments' to address critical water
supply and works with groups seeking to strategically plan for responses to climate change
at the grassroots level through the 21 Century Communities program
www.nccommerce.com/en/CommunityServices/fCommunityPlanningAssistance/2 1stCentury
Communities/.

o Division of Science and Technology continues to strengthen green business development by
increasing funding from $2 to $8 million to support entrepreneurs in finding and
implementing new energy solutions.

0 The State Energy Office and Weatherization Program performs significant weatherization of
homes to reduce the carbon footprint of residences across the state.

e NCDCR: Secretary Linda Carlisle explained that NCDCR is responsible for protecting the state’s
cultural resources and heritage. The NCDCR's purview includes over 300 buildings, 3,000 acres of
land, and millions of documents, artifacts, and art work that are historically important to the state. A
key issue for the department is to assess the potential impact of sea level rise on the cultural
resources in the Coastal Plain region. Understanding the science of climate change and sea level rise
will affect the department’s ability to assess and react to such impacts in a responsible manner.
Currently, the department is developing disaster preparedness plans and is proud to be a part of
building a statewide climate change adaptation plan.

e NCDOI: Commissioner Wayne Goodwin stated that insurance availability, affordability, and safety are
impacted by climate change, which is why the Department of Insurance is focused on climate
change. Climate change will have an impact across many lines of insurance, including property,
health, and life insurance. The key issue for the NCDOI is to ensure the availability of insurance and
to work with the insurance industry to develop solutions to maintain solvency so that the state’s
consumers are protected.

Comments, Questions, and Answers:

Question: What is the next step after the workshop to “Ask the climate question?”
Answer: Many of the state’s departments are taking a comprehensive look at how climate change
affects their operations and activities. As an outcome of this conference, participants should take what
they have learned back to their communities and start similar initiatives in their work. Ask the question:
“How in the course of my business can | integrate what we are learning about mitigating and adapting
to climate change into policy and best management?”

1 Non-entitlement communities are all units of general local government that do not meet the definition and qualifications for an
entitlement community. This includes all cities, counties, towns, townships, etc. that do not qualify to receive CDBG entitlement
funds; and any incorporated units of general local government located in urban counties who have opted not to participate in the
urban county's entitlement CDBG program. www.hud.gov/offices/cpd/communitydevelopment/programs/nonentitlement.cfm
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GLOBAL CLIMATE CHANGE IMPACTS IN THE
UNITED STATES

Speaker: Tom Peterson, Intergovernmental Panel on Climate Change (IPCC) and the National Oceanic and
Atmospheric Administration’s National Climactic Data Center

Summary: Dr. Peterson’s goal was to summarize the findings from the report, “Global Climate Change
Impacts in the United States,” www.globalchange.gov/publications/reports/scientific-assessments/us-impacts.
The report, which addresses global and national impacts, covers nine geographic regions of the U.S. and is
divided into seven sectors:

Water resources

Energy

Transportation

Agriculture

Ecosystems

Human health

Society

The report’s 10 key findings include:

1. “Global warming is unequivocal and primarily human induced” based on data for the 800,000 year
record of carbon dioxide concentration in the atmosphere. Climate models have looked at natural forces
versus natural and human forces. Observed warming only appears with the addition of human forces.

2. "Climate changes are underway in the U.S. and are projected to grow.” High and low emissions
scenarios explore the impact on carbon dioxide (CO,) emissions as well as temperature and sea-level rise.
Other impacts include heavy downpours, earlier snowmelt, longer growing seasons, thawing permafrost,
changes in river flows, and others. Recent data (since 1961) reveal changes in weather patterns (e.g., fewer
below-freezing days in the southeast U.S. and more days with temperatures over 90 degrees).

3. "Widespread climate-related impacts are occurring now and are expected to increase.” Growing
patterns are changing and ecosystems are migrating. For example, a mid-range emissions scenario shows the
Maple-Beech-Birch forest in the Northeast U.S. being replaced by Oak-Hickory ecosystems.

4. "Climate change will stress water resources.” There is likely to be less snow and more rain, drier dry
areas and wetter wet areas, and a decline of mountain snow packs. Droughts have been increasing over the
last 50 years and will continue to occur. Changes in runoff patterns can have implications for agriculture,
human health, ecosystem management, and energy.

5. “Crop and livestock production will be increasingly challenged.” There will be an impact for
commercial agriculture, landscaping, and backyard gardening. Some plants will grow larger but they may not
be as nutritious (particularly pastures). Warming winter temperatures will allow many insect pests and crop
diseases to expand and thrive.

6. "Coastal areas are at increasing risk from sea level rise and storm surge.” The impact will be felt
when there is a storm surge. The IPCC projected sea level rise in feet from ~.5 feet (lower emissions scenario)
to ~2.0 feet (highest emission scenario). Coastal barrier islands have suffered dramatically from hurricanes
and will continue to be vulnerable. Many factors influence hurricane growth and development (e.g., wind
shear) but it is clear that hurricane power is related to sea surface temperature. One remaining question is
whether or not there will be more “land falling” hurricanes in the U.S.
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7. "Threats to human health will increase.” Possible impacts include heat stress, water-borne diseases,
reduced air quality, extreme weather events, diseases causes by insects and rodents, and increased allergenic
pollen counts.

8. “Climate change will interact with many social and environmental stresses.” Social trends can
increase vulnerability to climate change impacts (e.g., population migration to vulnerable areas like the
southeast and southwest, aging populations, agricultural and economic changes, and others).

9. "Some tipping points will be reached, leading to unpredictable changes.” Not all impacts can be
statistically modeled or projected.

10. “Future climate change and its impacts depend on choices made today.” Options include
adaptation, mitigation, or doing nothing.

In addition to these key findings, the report also puts for examples of adaptation in practice. The report also
suggests that responses to climate change will evolve over time, and adaptation will become an iterative
process. The IPCC's full report is available at www.GlobalChange.gov/USImpacts.

IMPORTANT CLIMATE RELATED ISSUES FOR
COMMUNITIES

Speaker: Scott Shuford, Onslow County, North Carolina Planning and Development Director

Summary: The presentation summarized findings from the American Planning Association’s (APA) recently
published research report, Planning for a New Energy and Climate Future. The report was the culmination of
a three-year research and education project on the integration of climate change and energy issues into
planning practice. The report presents fundamental information about energy and climate change and offers
strategies for communities to address energy and climate across a variety of issues. The website for the
research effort (www.planning.org/research/energy/), , contains climate and energy resources and over 200
case studies.

Mr. Shuford noted that since the climate is expressed locally as weather, climate change is inevitable, and
adaptive action will be necessary. Local planners must engage stakeholders with climate change issues to be
able to address adaptation. Planners have several strategic points of intervention, or ways that they engage
their community (such as visioning, plan making, and outreach), that can be channeled towards adaptation.
Focus areas for planners include:

e Development patterns. Planners can consider both benefits and challenges that will result from in-
migration and out-migration related to weather-events that make communities uninhabitable. They can
also better identify risk and plan to concentrate development in areas less risk prone.

e Infrastructure. Planners can design new infrastructure investments to withstand climate impacts, and
consider both infrastructure benefits and costs associated with climatic changes.

e Fconomic development. Planners should anticipate adjustments to agriculture and forestry industries,
as well as major impacts to the insurance industry when historical patterns of risk development become
less useful.

e Sites and buildings. Planners should encourage accommodations at the site level, such as stormwater
management techniques, and building designs, such as raised buildings in flood-prone areas, that are
adaptive to climate impacts.
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e MNatural resources. Planners should be aware of the consequences of new water management patterns,
caused by droughts and flooding. They must also understand the ecosystem and cultural losses that may
result from sea-level rise, such as loss of key recreation areas.

Additionally, interagency collaboration is key to planning for adaptation, and communities will need to use
“interdisciplinarity,” or collaboration across sectors and across disciplines, to meet climate challenges.
Planners should recognize that decision-makers face competing interests and frame adaptation choices
accordingly to meet these political constraints. One suggestion is to develop and use scenario-based
approaches and solutions that would bring benefit to the community regardless of the severity of climate
impact.

Comments, Questions, and Answers

e Question: How much are planners taking climate change adaptation into consideration already?
Answer: The APA is emphasizing the message more and more; there will be over 40 sessions related
to climate change at the APA conference in April 2010 (compared with two sessions in 2007).
Interest is growing quickly.

e Question: Can the cost of climate change adaptation versus mitigation be compared?
Answer: From the local level, mitigation is relatively inexpensive because it involves things we are
doing anyway (i.e., compact land use patterns). Adaptation is a question of marginal decisions; the
main cost of adaptation is usually fairly small compared to overall project cost. Planning ahead saves
money in the long-run.

¢ Question: How is Onslow County integrating its County Hazard Mitigation Plan with a Climate
Adaptation Plan?
Answer: Onslow County is a coastal county that takes emergency issues very seriously. Climate
impacts are already being studied. Public safety is a good starting point from which to engage the
community, because the community can recognize its vulnerabilities. An incremental approach is
being taken in Onslow County. There is an opportunity to develop and implement adaptation
strategies, and save money in the long run, especially if planning begins early.

WHAT LEADING STATES ARE DOING TO
ADDRESS IMPACTS OF CLIMATE CHANGE

Speaker: Zoe Johnson, Office for Sustainable Future, Maryland Department of Natural Resources

Summary: This plenary session featured the state of Maryland’s recommendations for addressing the state’s
vulnerability to climate change. The Maryland Department of Natural Resources has established an Office for
a Sustainable Future. Ms. Johnson oversees that office and is currently implementing the state’s Climate
Change Adaptation Policy and Practice.

Climate resilience in Maryland includes both mitigation and adaptation. Mitigation means reducing
greenhouse gas (GHG) emissions to slow or stop global climate change. Adaptation is the adjustment in
natural or human systems in response to climactic stimuli or their effects. Current climate-related action
features the development of key pieces of legislation and successes such as the Healthy Air Act, the Clean
Cars Act, Regional Greenhouse Gas Initiative, Sustainable Forestry Act.

The adaptation planning process has three components:
e Scientific assessment (sector by sector impacts)
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e Comprehensive mitigation strategy (containing 42 policy recommendations)
e Comprehensive strategy for reducing the state’s vulnerability to climate change.

Sectors that include scientific assessment include:
e Water resources

Bay/aquatic ecosystems

Human health

Agriculture

Forest/terrestrial ecosystems

Growth and infrastructure

Sea level rise and coastal storms

Phase 1 implementation of the Climate Change Adaptation Policy focused on sea level rise and coastal storms
adaptation. There are six new adaptation working groups that have been working for more than a year to
develop specific strategies. The working groups, which are generally small (between 5 and 20 people), used
an integrated application network to ensure an interactive story-boarding process to facilitate development of
the report.

Maryland’s adaptation planning process includes 8 steps:
1. Review state of the science
2. Assess climate vulnerability
3. Identify critical information gaps
4. Consider and prioritize key issues of concern
5. Explore potential adaptation strategies
6. Evaluate adaptation infrastructure (institutional framework)
7. Identify opportunities and mechanisms to effect change
8. Recommend action strategies (short, medium, and long term)

This iterative process has featured multiple studies that have evolved over time and actions that have been
implemented or revised and redeployed. Maryland first published a sea level rise response strategy in the year
2000, then revised that document and released it in 2004. The sea level rise section used data from the IPCC
and other sources. It also factored in Chesapeake Bay subsidence and then created lower and higher emission
scenarios to arrive at recommendations for sea level rise (2.7-3.4 feet over 100 years). The current document
has evolved from these predecessors. In addition, an adaptation strategy is not “one size fits all” — what
works in Maryland may not work in North Carolina. Additionally, the adaptation strategy is multi-faceted and
addresses land use planning, transportation planning, shoreline management, building codes and
infrastructure and design standards, natural resources management, and emergency/disaster preparedness
and response.

Other serious climate threats in Maryland include:
e Increased storm surge. During Hurricane Isabelle, portions of the state sustained 6-8 foot storm
surges.
e Erosion and land loss. For example, in 1847 James Island measured 976 acres but by 1994 was only
92 acres. This represents a loss of 884 acres. The state is working with the Army Corps of Engineers
(USACE) to try to restore and rebuild some of the bay islands.

The state’s adaptation toolbox includes data, resources, policy analysis. Examples of activities undertaken
include light detection and ranging (LIDAR) high-resolution topographic mapping, the state’s study of the
economic cost of sea level rise, the USACE Chesapeake Bay Shore Erosion Study, and sea level rise
visualizations. The state’s land use and development staff also previously established “priority funding areas”
to direct future growth and development. Some of those priority funding areas are vulnerable to sea level
rise. In response, multiple state offices are working together as the state development plan is created to think
about whether to restrict growth in areas that are vulnerable to sea level rise.

Maryland’s approach for integration of climate adaptation includes:
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Promoting programs and policies to avoid impacts.

Shifting to sustainable economies and investments.

Enhancing preparedness and planning efforts to protect human health, safety, and welfare.
Protecting and restoring Maryland’s natural shoreline and its resources.

Some strategies cannot be implemented in as few as five years, but instead are longer term strategies. For
example, a “protect, retreat, and abandonment policy” for vulnerable coastal infrastructure might take 10 to
20 years to implement. Also, state and local governments must have the right tools to plan and adapt. The
state must commit resources and time to assure progress. Local governments likely need technical planning
guidance to help direct adaption activities. Additionally, Maryland passed a Living Shoreline Protection Act
and the Chesapeake and Coastal Bays Critical Area Amendments in 2008. Staffs are now merging aquatic
and terrestrial priorities by overlaying data about sea level rise and vulnerabilities and data about land
conservation and protection. Analysis of the data is anticipated to help lead the state to develop strategies for
relocation of coastal communities.

PLANNING IN A CHANGING CLIMATE:
PROJECTED IMPACTS AND ADAPTIVE
RESPONSES

Moderator: Nina Szlosbery-Landis, Conservation Council of North Carolina and NC Transportation Board

Speakers: Nancy Beller-Simms, Program Manager, Sectoral Applications Research Program, National Oceanic
and Atmospheric Administration (NOAA) Climate Program Office

Susan Asam, ICF International

David McNeils, UNC Chapel Hill, Center for Sustainable Energy, Environment and Economic Development

Sam Pearsall, Southeast Land, Water and Wildlife Program Manager, Environmental Defense Fund

Dr. Howard Frumkin, M.D., Special Assistant to the Director of Climate Change and Health, U.S. Centers for
Disease Control (CDC)

Chrus Emrich, University of South Carolina, Institute of Hazard Research

The Planning in a Changing Climate: Projected Impacts and Adaptive Responses session featured experts
discussing projected climate change impacts in six key sectors, each speaker giving special emphasis on the
need for comprehensive integrated planning. Topic areas included water, transportation and infrastructure,
energy, ecosystems, human health, and society.

WATER

Speaker: Nancy Beller-Simms, Program Manager, Sectoral Applications Research Program, NOAA Climate
Program Office

Ms. Beller-Simms discussed the potential impacts of climate change on water resources and the strategies
that planners can adopt in order to adapt. Regardless of the prevailing beliefs about climate change,
adaptation efforts offer the opportunity for a “win-win” situation. They provide the public and decision-
makers a greater ability to plan for changes in the environment. Furthermore, adaptation planning and
strategies do not require precise information. Managers must make decisions with imperfect information
since how climate change is going to impact specific regions is not completely known. Climate studies have
often relied upon historical information to plan for the future, but in the case of climate change, the past
does not necessarily accurately portray the future, especially in terms of the severity of increases in storm
intensity, flooding, and drought.
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In any case, the impact of climate change on water resources is expected to be great. Floods, droughts, and
other primary impacts will be important to address, along with secondary and tertiary impacts as well:
e Water Quality: Increases in flooding and storm intensity will likely inundate drinking water with
sediment and threaten to introduce contaminants from vulnerable facilities like wastewater
treatment plants. Increased flooding will likely overwhelm drainage infrastructure.

e Water Quantity: Higher temperatures will likely increase demand for water, and changes in
precipitation levels will likely alter the supply of drinking water.

e Changes to Coastal Ecosystems: Sea level rise will likely threaten coastal habitats and facilities located
in vulnerable locations. New York City, for example, has already begun to plan for wastewater
treatment plants at higher elevations in order to adapt to future conditions. Sea level rise will likely
also cause estuarine waters to become more saline, threatening biological systems and drinking
water supplies.

In order to account for these changes, planners will need to pay careful attention to permits for drinking
water, wetlands, discharge, and stormwater and will need to adjust their priorities and planning for tropical
storms, storm surges, flooding, and high water. Some water-focused programs within NOAA's Climate
Program Office that could help include:
e Sectoral Application Research Program: Provides grants to researchers to look into how to use
climate information to develop tools for planners. www.climate.noaa.gov/cpo_pa/sarp/

e Regional Integrated Sciences and Assessments: Supports research that addresses complex climate
sensitive issues of concern to decision-makers and policy planners at a regional level.
www.climate.noaa.gov/cpo_pa/risa/

e Transition of Research Applications to Climate Science: Transitions experimentally mature climate
information tools, methods, and processes, including computer related applications (e.g., web
interfaces, visualization tools), from research mode into settings where they may be applied in an
operational and sustained manner. www.climate.noaa.gov/cpo_pa/nctp/

e National Integrated Drought Information System: Provides drought information through its website
www.drought.gov.

TRANSPORTATION AND INFRASTRUCTURE

Speaker: Susan Asam, ICF International

Ms. Asam presented on four related topics: (1) an overview of the impacts of climate change on
transportation infrastructure, (2) barriers within the transportation sector to adaptation, (3) a framework to
streamline the adaptation process, and (4) example efforts that are currently underway. Climate change will
likely result in both positive and negative impacts to transportation, including warmer winters with less snow
accumulation in some areas but more intense winter storms in others. Changes will likely be highly localized,
though heat waves and extreme precipitation and flooding could be widespread. These changes could
damage roads and infrastructure, increase accident rates, and overwhelm drainage capacity. Ms. Asam
emphasized that with the high levels of investment currently feeding into transportation, 21 century
infrastructure should not be designed for a 20" century climate.

Significant barriers exist for the transportation community to begin adapting to climate change.
Transportation decision-making often involves participants with a diverse array of capacities and information
needs. This interdisciplinary atmosphere can present opportunities for collaboration among decision-makers
in different realms but certainly creates obstacles to adaptation that must be overcome. The perception and
reality of the uncertainty surrounding climate change is another significant barrier hindering adaptation since
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existing information is not concrete. As a result, estimating the cost-effectiveness of adaptation strategies or,
conversely, the cost of inaction, is difficult. Furthermore, existing engineering standards are potentially
irrelevant under climate change scenarios and many climate risks have low probabilities of occurring but high
consequences.

A simple framework for streamlining adaptation involves:

1. Risk Screening: Prioritize where to focus efforts to adapt climate change in the near term,
guestioning how sensitive assets and systems are to climate change, what is at stake if the wrong
decision is made, and the potential time horizon for climate change effects and impacts. The output
of risk screening will group risks into three categories:

e Group 1: Climate change is not a key stressor
e Group 2: Climate change could become important but adaptation options remain open
e  Group 3: Risks need to be assessed and managed now

2. Risk Assessment: Assess the impacts of the stressors in Group 3 to inform management decisions.
FHWA has taken a leadership role in developing Climate Change Risk Assessment tools like climate
effect scenarios and damage functions. These Risk Assessment tools will inform transportation
agencies about how to take action to reduce impacts or exploit beneficial opportunities.

3. Risk Management: Simple risk management tools include lists of adaptation options, cost estimate
models, effectiveness models (co-benefits, cost of inaction), and methods to characterize and
estimate uncertainty.

FHWA's climate change activities include regional estimates of climate effects, the development of a
framework for conducting vulnerability assessments and pilot projects, peer exchanges, technical assistance
on adaptation issues, and long-term adaptation research initiatives.

ENERGY

Speaker: David McNeils, UNC Chapel Hill, Center for Sustainable Energy, Environment and Economic
Development

Summary: Mr. McNeils discussed some of the challenges that climate change adaptation poses to the energy
sector. There is an intimate interrelationship between water and energy: energy allows for water distribution,
while water contributes to power generation, either directly through hydroelectric methods, or indirectly as a
coolant for nuclear and coal power generation. The electric power sector will need to find ways to address
the following key technology challenges in order to significantly reduce CO, emissions over the next decade:

e Current grid capacity and reliability can only accommodate 10-20 percent intermittent renewable
(solar and wind) energy but will need to accommodate 20-30 percent intermittent renewable energy.

e Expansion of nuclear energy and continued safe and economic operation of existing nuclear energy
facilities will support significant reductions in CO, emissions.

e Aviable strategy for capturing and sequestering at least 90 percent of CO, emissions from coal-
based generation by 2020 will be required in order to reduce the impact of coal-based generation.

e Smart grids and communications will be needed to enable end-use efficiency and demand response.

Climate change may ease energy demand in places like northern Europe, where an increase in temperature
will lower the demand for heating energy. In other areas like the Southeastern U.S., energy production will
be impacted significantly as demand for cooling energy rises. Furthermore, decreased water supplies will
constrain power production while warmer water temperatures will decrease the utility of water as a coolant
to power plants and cause losses in power plant operations efficiency as the resistance to power transmission
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and generation increases. Sea level rise, extreme weather events, and changing precipitation and snowmelt
patterns will also affect and disrupt power generation and transmission.

Three suggested adaptation strategies to the energy issues climate change will likely bring are:
1. Societal behavior modifications: Changing habits, lifestyles, and technology-based behavior could
reduce household energy usage by up to 30 percent over the next 5 to 8 years.

2. Adaptive policies and regulations: Could include renewable portfolio standards, increased Corporate
Average Fuel Economy (CAFE) standards, $4.00/gallon gasoline price fix (with subsidies for those
who cannot afford it), subsidies, tax incentives, loan guarantees.

3. Technological fixes: Could include industrial ecology, smart technology, collocation of
complementary facilities (so that one facility’s waste is another’s fuel), technology transfer and
outreach (investing in other countries), and clean electricity generation using wind, ocean currents,
and unobtrusive hydroelectric methods.

Questions, Answers, and Comments

Question: Looking at the report from Tom Carl and Tom Peterson, it's clear that some areas of the
Southeastern U.S. will experience impacts of climate change sooner than North Carolina will. Can North
Carolina partner with other neighboring states to learn from their efforts as they are more urgently forced to
deal with these issues? Are there any thoughts on who will be the leaders in these specific sectors (water,
transportation, energy)?
Answer: There are different leaders for a variety of these areas and in the Southeast. Drought is an issue
for many states. The resource www.drought.gov examines drought by region rather than by state.

Maryland is a great example of a state that is taking many adaptation steps and can share lessons
learned. New York City is also beginning to think about these issues, and while they are going to face
different issues than the Southeast, there will be an opportunity to share lessons learned, even if the
specifics vary from place to place. Also, the Synthesis and Assessment product 4.7 “Impacts of Climate
Change and Variability on Transportation Systems and Infrastructure: Gulf Coast Study”
(www.climatescience.gov/Library/sap/sap4-7/final-report/) took a preliminary look at Gulf Coast
transportation infrastructure, particularly in the Mobile, Alabama area. Even though the issues might be
slightly different than those that North Carolina will need to address, there will be lessons learned that
can transfer to other regions.

California is very proactive in terms of the environment and energy. The European Union (EU) might also
be a place to look for examples. The EU is currently ahead of the United States in terms of time and, in
certain cases, technology regarding adaptation.

Question: Coal is inexpensive to burn from a monetary standpoint but very expensive in terms of its impact

on public health. What will it take to phase out the burning of coal for electric power in North Carolina?
Answer: Unfortunately, coal and nuclear power will likely be around for the next 50 years. Many of the
public health concerns surrounding coal will be minimized or eliminated with the use of carbon
sequestration practices, but coal-fired power plants still produce more radiation at the fence-line than a
nuclear power plant. Carbon sequestration, as well as implementation of a carbon tax or cap and trade
system, will drive up the price of coal, but for now, coal-fired power plants remain consistently
inexpensive to build, operate, and maintain.

Question: Does “win-win" equal “co-benefits?” Can specific examples be cited?
Answer: It depends on the specifi